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T all whom it May coneern.?

Be it known that we, Heryan F. Bati,
of the horough of Manhattan, in the city
county, and State of New York, and Hau B.
Sparrorp, of Plainfield, in the county of
{Tnion and State of New Jersey, have jointly
invented a certain new and useful Improve-
ment 1n Steam-Engine Cylinders, oi which
improvement the following isa specification.

Our invention relates to steam engine cyl-
inders, the supply and exhaust of steam to
and from which ig controlled by distribu-
tion valves of the piston type, and, more
pm'ticularly, to cylinders of locomotive en-
gines, and its object is to sO construct the
ports or passages through which the ingress
and egress of steam is effected, as to facili-
tate the traverse of steam through the same,
and avoid retardation, acceleration, or ed-
dying of the currents of stean, and to admit
of the application of piston valves of smaller
diameters than herctofore. ,

& further object of the invention is to §0
that in molding, fins or ob-
structions ordinarily presented af the june-
tion cores will be eliminated from the ports
proper, and so located that they will be cut
away by the ordinary operation of boring
the chamber for the valve bushing.

The improvement claimed is hereinafter
fully seb fortk. ' :

In the accompanying drawings: Figure 1
view, 1n elevation, of 2 pair of
Jocomotive cylinder caddles, the right hand
cylinder, which illustrates an embodiment
of our invention, being in vertical trans-
verse section on the line a a of Fig. 2; Tig.
9, a view of said eylinder, the left hand half
of which 1sin side elevation, and the right
hand half in Tongitudinal cection on the line
3 b of Fig. 1; Fig. 3, o horizontal section
on the line ¢ ¢ of Tig. 1; Fig 4,2 transverse
section, on the line @ & of Fig. 8, llustrating
a structural modification; and, Tig. 5, a view
of a cylinder s0 gtructurally modified, the
left hand half of which is in side elevation,
and the right hand half in longitudinal sec-
tion on the line ¥ ¥ of Fig. 4

As is familiar to congtructors and oper-
ators of locomotive engines having piston
distribution valves, 1

are fixed in
valve chests cast integral with the cylinders,
said bushings having ports communicating
Witk e induction and eduction ports of

gpecification of Tetters Patent:

" passes into

sald valves are ordi- -
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the cylinders, the ports of the bushing each

comprising, and being divided into, a plural-.

ity of circumferential openings,
copnecting the portions of the bushings on
opposite sides of the ports. The steam
and out of the induction and
eduction ports of the cylinders, through said
circumferential openings, but not  being
guided or divided into currents leading into
and out of them, it ig not equally distrib-
Lted among them, and with the large diam-
eters of piston valves now applied on loco-
mokives, o considerable portion of the pe-
ripheries of the bushings are not fully ef-
fective for the ingress and .egress of- steam.
Our invention is desig ed to overcome this
objection, by provididg for a substantial
equalization of the avenues for the admis-
sion and delivery of steam to and from the
several circumferential openings of the bush-
ing ports, as well as to facilitate the fitting
of the bushings in the cylinders.

Referring first to Figs. 1 to 3 inclusive,
our inventlon is exemplified as applied in 2
locomotive cylinder, 1, which is cast integral
with a half saddle, 1% and with a valve chest,
2, to the central portion of which steam is

by bridges

supplied from the boiler by an outside steam:

pipe, 3, and from the ends of which, steam
is discharged through exhaust passages, 10,
in the saddle,leading to an ordinary exhaust
pipe. Bushings, 4, which are bored out to
receive the heads of a piston distribution
valve, B, are fitted in the valve chest, adja-
cent to its ends,
able heads, 2*

the valve chest to cach end of the cylinder,
and from that-end of the cylinder to the ad-
jacent exhiust passaZe, 1v, is effected through
a circumferential port, 4, one of which is
formed in each of the bushings. Each of the
bushing ports, 4% ig in continuously open
communication with an induction and edue-
tion port, 1% leading into the adjacent end
of the cylinder, and the bushing ports are

divided into circurnferential spaces or open-

ings, by bridges, 4> whick connect the por-
tions of the bushings located on the opposite

sides of the ports.

" Tn the coustruction above described, which
is that ordinarily applied prior to our in-
vention, it will be seen that by reason of

which are closed by remov-
The traverse of steam from .
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absence of any means for
of steam to and from the
ch bushing port, the

der ports, and the
equalizing the flow
several openings of eq

effective areq for the traverse of steam .

through the same is diminishgzd, and a tend-

bridges, 4", of the bushing ports, each of
sald bridges ig extended outwardly from itg
port by an equalizing bridge, 4°, which
projects into the adjacent cylinder port, 1°,
and may, as shown in Figs. 1 anq 2, be
formed integral with the cylinder and valve
chest casting which incloses sald cylinder
port. The angular relation of the several
equalizing bridges, 4°, to the bushing port
bridges which they respectively adjoin, is
such as to cause the volume of steam passin
through the cylinder ports to be divided,
before passing through the bushing ports,
into currents of, ag nearly as may be, ‘equal
volumes, these currents being given proper
direction, at equal velocities, and Pbrevented
from interference, one with another, by the
dividing action of the equalizing bridges, so
that, when joining in the cylinder port, 1°,
they "have j3 uniform flow ip o common
direction. o

The structural modification shown
Figs. 4 and 5 conforms, in al] essential par-
ticulars, with the construction first ~ de-
seribed, differing therefrom only in that the
equalizing bridges, 4°, are formed integral
with the bushings, 4, instead of, as in the
former instance, integral with the inclos-
Ing casting. QOup invention enableg piston
distribution valyes of smaller diameters to
be substituted for larger ones in existing en-

- gines, the advantages of which, such as re.

duction of strgin on valve gear, and of wear
unbalanced
pressure under
nized in practice,
We claim as our invention
securs by Letters Patent:-
1. The combination, with g steam engine

and desire to

-angular disposition to
in.

‘rounding steam
the rings, have been recog-
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cylinder having induction and  eduction
ports adjoining jts ends, of a valye chest
having portg continuously open to the eylin-
der ports, piston valve bushings each having
a port comprising 5 plurality of circumfer-
ential openings communicating with 5 valve
chest, port, ang means for i
erse of steam ip substantially
rents into and out of o] £ the several open-
ings of the bushing ports, °

2. The combination, with
cylinder having induction and  eduction
ports adjoining itg ends, of a valve chest
having ports continuously open to the cylin-
der ports, Piston valye bushings each having
a Iongitudinally bridge cireumferentia]
port communicating with one of the valve
chest, borts, and a plurality of equalizing
bridges, each extending laterally from one
of the bushing port bridges into the sur-
rounding steam space.

3. The combination, with g steam engine
eylinder having induction and  eduction
ports adjoining itg ends, of a valve chest
having ports continuously open to the cylin-

er ports, piston valve bushings each having
a Iongitudinally bridged cireumferentin]
port communicating with one of the valve
chest ports, and 5 plirality of equalizing

equal cur-

a steam engine

ridges, extending laterally from each of
the bushing port bridges into the surround-
ing steam space and varying iy relative
said bushing port
bridges.

4. The combination, with 5 stear engine
eylinder having induction and -educkion
ports adjoining itg ends, of o valve chest
having ports continucusly open to the ¢ylin-
der ports, piston valve bushings each having
a Iongitudinally bridged circumferentia]
port communicating with one of the valve
chest ports, and a plurality of equalizing
bridges, each formed integral with one of
the piston valve bushings and extending
from a port bridge theregs into the sur-
space.

HERMAXY
HAYL &,
Witnesses:
Huran T I*ti(;DEVITT,
Jas. MoLavgrpy,
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