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UNITED STATES

PaTENT OFFICE.

JOHN I KING, OF CINCINNATI, OHIO, ASSIGNOR OF ONE-HALF TO JOHN
0. SLOAN, OF SAME PLACE.

CUT-OFF VALVE.

SPEC;FICATION forming part of Letters Patent No. 449,123, dated March 31,1891,

Application filed June 9,1887. Serial No. 240,689,

To all whom it may concern:

Be it known that I, JoRN H. KING, a citizen
of the United States, and a resident of Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
fulImprovements in Cut-Off Valvesfor Steam-
Ingines, of which the follomno is a specifica-
tlon

My invention is an improvement in slide-
valve engines. Its objects are to provide an
automatic cut-off whereby the steam may be
admitted to the cylinder and cut off from it
during any portion of the piston’s stroke, to
lighten the pressure of the wvalve upon its
seat, and, finally, to provide a simple and effi-
cient means for packing the rod and piston.

The invention consists in the several com-
binations of devices, which will be first fully
described in connection with the accompany-
ing drawings, and then particularly referred
to, and pointed out in the claims.

Referring to the drawings, in which like
parts arerepresented by similar reference-let-
ters wherever they occur throughout the va-
rious views, Figure 1 is a vertical longitudi-
nal section of a steam-chestprovided withmy
improvements and so much of a steam-cylin-
der as is necessary to show the relation of the
valves and ports. I'ig. 2 is a fransverse ver-
tieal section of the same,taken throughline x
x of Fig 1. Tig. 3 is an enlarged view in lon-
gitudinal section of a modification of the bar
of the cut-off valve, and Fig. 4 is a modifica-
tion of one of the cut-off valves. The valve
in this view is a multiple-port valve. Itsbar
is an enlarged view of the valve-bars shown
in Fig. 1. F1° 51is an inverted plan view of
the slide-v alve.

The cylinder A, with its admission-ports «
and exhaust-ports a’,is of the usual construe-
tion. The slide-valve I3 has its end laps per-
forated, forming the admission -ports 0 b,
which ports are controlled by the segmental
cut-off valves C, which are seated in segmental
grooves ¢, running transversely across each
end of the valve B. The valves C are jour-
naled in lugs ¥, projecting up from each side

lap of the valveb Each of the cut-off valves
C has an arm ¢’ with a spring-latch attach-
ment at top, as shown in Fig. 4, to engage the
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vertical ends of a yoke or angle-bar D, which
is connected to the rod e of the governor E.
The yoke D is steadied and guided vertically

by the bar I?, which is secured upon studs f, -

projecting inwardly from the ends of the
steam-chest G, the endsd passing through the
bar for this purpose.

Upon the top of the valve B, and prefer-
ably cast in one piece with it,is a eylinder B,
which is Dbored from both ends to near the
middle toreceive the pistons H, which are con-
nected to the arms ¢’ of the valve C by link-
rods . The cylinders B’ have through their
lower sides perforations &', leading to the ex-
haust-port «’. The aggregate area of the
openings in each of the eylinders should be
about equal to the area of the front of the
pistons II, so that the exhaust-steam, which
enters either of the cylinders when the piston
H is drawn out to near the end of its ¢ylinder
by the valve-arm ¢’ when the port b is opened,
as seen on the left-hand side of Fig. 1, may
be readily discharged into the exhaust o’ by
the steam-pressure on the front of the valve
H,and thus rapi dly close the port b by return-
ing the rod ¢’ toits vertical position by means
of the link 7.

Upon the top of -the bar It are two springs
7, whieh reach over and bear upon the barD
to hold it down with a gentle pressure against
the weight of the countelpmse E’. Theupper
ends of the bars ¢’ are provided with pivoted
latches ¢? (see Fig.4,) which are held against
the bar ¢ by springs %, and the upper end of
these latches are beveled, as shown. The
lower ends of the.bars d are beyeled in oppo-
site direet-ions, so that the spring-latches of
the bars ¢/, which travel in the path of the
bars, may be caught by the bar d to open the
ports b when tlavehn(r in one direction, and
the latches are caught by the bars d and
turned back when the slide-valve is traveling
in the opposite direction without elevatlno
the bar d or opening the ecut-off valve upon
the return-stroke.

The pistons I are shown plain; but to com-

“pensate for wear I pack them with the usnal

snap-ring, such as is generally used upon
steam-pistons.
The operation of the part of my 1nvent10n
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above described is as follows: In Iig. 1 the
valve B has just completed its stroke to the
right and the arm ¢’ on the left just escaped
its throwing-arm d and is just on the point
of being returned to its vertical position to
close the port b by the action of the steam
upon the left piston I, the cut-off in this in-
stance being at a little more than half-stroke
of the engine-piston I. Upon the return-
stroke of the slide-valve B the valve-bar ¢
upon the right reaches its bar d about the
time the piston I has completed its stroke,
the valve-bar ¢’ upon the opposite side hav-
ing passed its bar d by this time. The port
b upon the right is thrown and retained open
until the slide-valve B nearly completes its
stroke, as before described. It is obvious
that the length of time the admission-ports
are kept open will depend upon the position
of the vertically-sliding bar D d d, and as its
position is controlled by the governor the cut-
off must be regulated by the speed of the en-
gine. Thus when the ends d d of the bar D
are in the lower position,as indieated by the
lower dotted lines, Fig. 1, the ports b will be
kept open a longer time and the cut-off will
be at about full-stroke, while if the engine is
running at a high speed the ends d will be
drawn up to the position shown in upper dot-
ted line, when the cut-off will be quicker or
at about quarter-stroke. The cut-off is thus
automatically varied from a complete cut-off
to a cut-off at full-siroke, depending upon
the pressure of thesteam orthe dutyrequired
of the engine.

In Fig. 3 the arm ¢ is cored out to receive
a spring-actuated plunger ¢*, which may be
substituted for the form of spring-latch
shown in Fig. 4.

In Fig. 4 T have shown a multiple-port cut-
off, which I propose to use when it is desired
to make the cut-off extremely sensitive.
~ To insure an easy motion of the slide-valve
upon its seat, I perforate the side laps with a
number of small holes 7, which may be bored
entirely through the laps or into perfora-
tions J, bored in from the edge of the laps.
Through these holes steam is admitted to the
seat to partially balance the valve and at the
same time lubricate it. These holes j should
be arranged as shown at the right-hand side
of Fig. 5, with the holes in one transverse
row opposite the spaces between the holes in
the rows upon each side, so that the wear
upon the seat will be equal. The end laps
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may also be perforated with small holes, as
shown at &% In order to further reduce the

449,128

power required to move the slide-valve I have
invented the improved rod packing or stufl-
ing Lox shown at the right of Fig. 1, which I
will now describe.

L L are two metallic shells having flanges
I, by which they are bolted together and to
the end of the steam-chest by bolts I’. The
shell L is bored true upon the inside to re-
ceive the metalliec follower M, which is axi-
ally perforated, as is also the case formed by
the shells I. I’ to receive the valve-rod B
Within the shell T, around the valve-rod I3%
is a packing N of hemp or similar material.
The outer end of the follower or loose piston
M is preferably slightly dished, as shown, so
as to crowd the packing N around the rod.
The rod passes freely through the inner end
of the shell I, and the pressure of steam act-
ing upon the inner end of the follower presses
it against the packing with sufficient force to
produce a suitably-tight joint with very little
friction. The follower or guide M is reduced
at m, forming a chamber within which the
condensed steam collects, assisting to keep the
live steam from escaping and lubricating the
surfaces.

What I claim is—

1. The combination, substantially as speci-
fied, of the slide-valve B, having ports b and
seats ¢ ¢, with the segmental cut-off valves C
C, journaled to said slide-valve upon oppo-
site ends and having arms ¢’ ¢/, and suitable
tripping devices, such as shown, controlled
by the governor and adjustable in the path
of said arms, for the purpose set forth.

2. The combination, substantially as set
forth, of the steam-chest, the slide-valve hav-
ing admission-ports near each end, the cut-
off valves to control said ports and carried
by said slide-valve,with tripping devices, such
as shown, located in the path of the cnt-off
valves to open said ports, the cylinders B’,
carried by the slide-valve, the pistons H, and
links 7 to close the admission-ports 0D when
the cut-off valves are released by the trip-
ping devices.

3. The combination of the steam-chest, the
cut-oft valves C ¢, cylinders B, carried by the
slide-valve, the pistons H, linked to the valve-
arms, and the vertically-sliding angte-bar D
d d,located in the path of the valve-arms and
controlled by the governor, substantially as
and for the purpose set forth.

JOIIN I1. KING.

Witnesses:

I1. H. DMALES,
DaviD S. OLIVER.

60

65

jo

8o

85

0o

95

100

105




