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o all whom it may concer s _
Be 1t known that I, WILLIAM WRIGHT, a
citizen of the United States, residing at New-
burg, in the county of Orange, State of New
York, have invented certain new and useful
Improvements in Valve-Gear, of which the
following is a specification, reference being
had therein to the accompanying drawings.
This invention has relation to an automatic
cut-off valve and gear for controlling the sup-
ply of steam to the cylinder of an engine 1n
such a manner that the engine will run at a
uniform speed of rotation without regard to
the amount of work itis required to perform,
so that when the load is suddenly increased or
diminished the supply of steam 1s increased

or diminished automatically, and as a conse-

quence of the
load. |
Another object in view is to provide cut-off
valves of such construction astoinecrease their
serviceability by lessening the tendency to

increase or diminishing of the

wear in their seats, especially at or near the

ports communiecating therewith.

Another purpose of the invention is fo de-
vise means which shall operate the valves con-
trolling the supply of steam without disengag-
ing their connections with the wrist-plate and
to reduce the broken connections necessarily
involved to a single point in the mechanism
employed. |

Another feature of my invention is that the
valves and valve-controlling mechanism are
all located below the cylinder, the latter being
provided with a single port at each end, which,
by subordinate passages, communicates with
either valve and with the live-steam passage
or exhaust-chamber in accordance with the
position of the valve. |

By the construction and arrangement of
parts just mentioned usual waste-room in the
cvlinder is reduced to a minimum, and the ar-
rangement of the parts as a whole 18 exceed-
ingly compact. |

Other objects and advantages of my inven-
tion will appear in the following desecription,
and the novel features will be particularly
pointed out 1n the claims. | | |

Referring to the drawings, Ifigure1 is a side
elevation of a cylinder and bed provided with

my improved cut-off mechanism. Fig. 21sa )

| side elevation of the rocker-arm, wrist-plates,

and dash-pot, with a portion of the bed In

section. TFig. 3 is a plan of a portion of the
bed, the dash-pots,and live-steam valve-stems,
a rock-shaft connected with a governor, and a
horizontal section through the rocker-arm and
wrist-plates. Fig. 4 is a longitudinal section
of the live-steam valve, its stem and arm, to-
octher with a transverse section of the lower
part of the steam-cylinder.
cross-sections of the steam-valves, open and
closed, respectively.
section of the lower part of the cylinder, a
longitudinal section of the exhaust-valve, its
stem and arm being in side elevation, and the
relative location of the rocker-shaft and the
bed, the latter in end elevation and partly in
section. TFig. 8 is a cross-section of the ex-
haust-valve with the port open. Fig. 918 a
aroup showing edge and side views and a plan
of the left sectional wrist-plate. Tig. 101s a
group showing similar views of the other sec-
tional wrist-plate. Fig. 11 is a group show-
ing front and side views and a plan of the
trip-catches, and Fig. 12 is a perspective of a
portion of the valve-block. | |

T.ike letters of reference indicate like parts
in all the figures of the drawings.

A represents the bed of the engine, and 1t
has cast thereon bearings B B, at opposite sides
thereof, and supports the eylinder G, which in
this instance has the head 1 cast thereon and
is provided with the opposite head K, secured
in any desired manner. -
(& is the piston, and H the usual eccentric-
rod. There is a single port, P, at each end of
the cylinder, a live-steam passage, S, and an
exhaust-chamber, E, with communicating pas-
sages, hereinafter deseribed. |

N N are the exhaust-valves, and O O are the

supply-valves, and these are arranged so that
one of each communicates at each end of the.

eylinder with the port P thereat, and the sup-

ply-valve O and exhaust-valve N are arranged

as close to each other as practicable without
weakening the construction of the cylinder.
The valves are all eylindrical -and fitted in
bored seats arranged transversely of the cyl-
inder, whereby the fitting of the parts is ac-

Ifigs. 5 and 6 are

Fig. 7 is a transverse
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complished with a minimum of hand-labor

and with the accuracy of machine-work.
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. the bore, and has such an extended bearing
. beyond the port that all wear by contact with

. the edges of the port is avoided. .

| - Within the cylindrical valve-shell is fitted
-+ asubstantially-oblong block, O, having aport,
. 0, which registers with a similar port in the

ph 358,213

- Referring more. particularly to Figs. 4, 7, | so confnectedwmma'gwernor as to be raised
- and 11, a detail description of the construction
- of the valves will be readily understood, and

a description of one will answer for all, as they
are alike, except that the stems of the supply-
.~ . valves project from one side, the front, (see
. Fig. 1,) of the engine, while the stems of the
~exhaust-valves p

roject from the rear side.

- Fig. 4, closes one end of the valve seat or bore,
- and the stem v, together with a valve-shell, o
‘which is a true eylinder, serves, by the cheaper
and more accurate fitting by the lathe, to fill

shell. The upper portion, ¢’ of the valve-

~ Dblock is convex, and so set into the shell as to

constitute a portion of its periphery, whereby -

the shell and block jointly constitute, exteri-

~ orly, the cylindrical valve which fits the cylin-
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. drical bore or valve-seat formed aeross the
cylinder. The block, like the shell, extends

o beyond thelongitudinal dimensions of theport
. P, and therefore it, like the shell, is not
~worn by contact with the edges of the port, |
~and whatever wear that does occur on the con-
- vex face of the block is ecompensated for by |
35
- 1n the bottom of the block, which constantly
act to force the block against the walls of the

one or more springs placedin grooveso*, formed

valve-seat. A hood,V?, issecured in any suit-
able manner to the cylinder, over the end of
the valve-seat, and is provided with a bearing
for the valve-stem, so that it and the valve may
be rocked or oscillated by its arm V.

When the valve is open, its port o communi-
cates with the port I’ by means of the passage
a, and directly with the live-steam passage S.
These ports and passages are so relatively ar-
ranged that communication may be entirely
cut off, as shown in Fig. 6,when each of the ex-
haust-valves communicates with the port P by
means of the port n, the passage « and a pas-
sage, b, leading to the exhaust - chamber E.
Suitable glands, V?, are provided in each of
the hoods for making a steam-tight joint on
each of the valve-stems. |

I will now proceed to describe the mechan-
iIsm which I have devised for operating the
supply and exhaust valveg, and this with a
view of controlling the operation of the en-
gine, to the end that its speed may be uniform
notwithstanding any ordinary change in its
load;or, in other words, to maintain a constant
control of the supply and exhaust of steam in
accordance with the requirements of the work

to be performed, which may, and ordinarily

does, constantly vary.

and lowered, as wusual, by the action of the -
This motion of the rod G’ isecom-
‘municated to a tappet or cam projection, p, by
means of & rock-shaflt, W, on which the tappet
and a rock-arm, G, aremounted. Theseparts =
-are arranged contiguous to and operate upon = -
‘the valve-controlling devices. T
7, Figs. 1, 2, and 7, represents a rock-shaft

20Vernor.

(Shown

shown 1 Figs. 9 and 10,) which are loosely

o

‘a rigidly-secured wrist-plate or rock-arm, D?

g, 7, the wrist-pins #° «* of which are con-
‘nected to the wrist-pins U’ U? of arms mounted
‘upon. the exhaust-valve stems by adjustable
connecting-rods «'«’, (see dotted lines, Fig. 1,)
similar to the connecting-rods m’ m
| in full lines in said figure.) Onthe front side
of the cylinder the arms 'V of thesupply-valves |
'Oare connected by rods m m’” to segmental or =

‘sectional wrist-plates? I, (details of whichare

8c

‘mounted upon the shait Z, and by means of go

weights or their equivalents, the dash-pots X'

Y (connected by rods z y to the wrist-pins#’

#° of said sectional wrist-plates) are quickly
‘thrown in one direction to close: the supply- =
port when demanded by the action of certain
other devices, (to be described,) which deter-
‘mine when sufficientsteam has entered theeyl-
inderto keep the engine at the desired uniform
speed regardless of any change in its work.
ILach of thesectional wrist-platesis provided
with a steel latch-keeper, ¢ ¢° respectively,
and their hubs are -offset, so as to bring the

plates Into a common plane when mounted on

the shaft Z.

Behind the wrist-plates there is mounted
rigidly upon the shaft Z a rocker-arm, D, the
hub D’ of which abuts against the bearing B.
The arm . D 1s provided with a wrist-pin for
the eonnection therewith of the eceentric-rod
H, which is understood to extend from an ec-
centric on the main shaftof the engine. 1t is
alsoprovided with a removable starting-bar, /.

Upon. the face of the rocker-arm are two
latches, ¢ ¢% rigidly secured to shafts ¢ ¢,
passing through the arm and having at their
rear ends depending arms f’ f?, which are ar-
ranged over and astride of the cam projection
or arm p of the rock-shaft W, which, as before

described, 1S connected with the governor.

The contour of the arms f’ #* should be such
as to permit of the oscillations of the rocker-
arm D within certain limits without lifting the
latches ¢ ¢* from the sectional wrist-plates ¢’ ¢°%
as this function of the arms is brought into
operation by the cam p through the operation
of the governor. | |

The rod W is supported by a bracket, W',
which is adjustably mounted upon the bearing
B, the bracket being slotted at W2 Fig. 2, and
mounted upon the plate, having opposite lugs
W?and a rib, W*, fitted in transverse grooves
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- (See Fig. 7.) The seats having been bored
10 below the ports P, there remains solid metal | mounted beneath and at a right angle to the
~ at all points,except directly at the port and its | cylinder Cin the bearings B, and said shaft is
- communicating passages. A cap or head, VY, | provided at the rear side of the cylinder with -

Let ¢, Fig. 3, represent any rod which is | formed in the upper surface of the bearing,
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whereby the position of the cam projection p
with relation to the arms f’ f* of the latches
¢ ¢ may be adjusted in order to give acca-
racy and sensitiveness to the operation of
these devices in tripping the latehes, as here-
inafter described. |

A coiled or other spring, ¢’, Fig. 11, may be
arranged above the latches with its opposite
ends resting upon the latches outside of their
pivots, so that instead of depending upon
oravity alone to cause the latches to fall such
motion thereof will berendered more positive.

The operation of the mechanism above de-
seribed is as follows: The rocker-arm D 18 0S-
cillated by the eccentric-rod H and moves 1n
like manner the shaft Z, upon which 1t 18 rig-
idly mounted, which shaft, by means of the

“arms D? thereon and the connections w’ «*, op-

erates the exhaust-valves N N by the arms U’
U?, while the supply-valves O O are operated
by the arms V,secured thereto and connected
by the adjustable rods m' m* of the sectional
wrist-plates I’ 7* when either one of the same1s
connected to the rocker-arm by means of one
of the latches ¢ ¢, pivoted thereon. The ac-
tion of these connecting-rods (by reason of

~ their relative proportions and positions to the
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position of the axial line of the shaft Zand of
the point of the pivotal connection of the rods

of the sectional wrist-plates) is in the nature.

of a toggle-lever, in that as the wrist-plate and
the connecting-rod approach a straight line ex-
tending from the center of the shaft Z to the
center of the arm V of the valve the speed of
movement decreases, so that the supply is
quickly cut off while the exhaust-port is slowly
closed. So, also, when either of the latches
are tripped, as hereinafter described, there1s a
quick action inthe cut-off. Asthewrist-plate
pivot #' %%, Fig. 1, is suddenly forced down by
the dash-pot Y, or its equivalent, a welght,
the point of pivotal connection of the connect-
ing-rodm’ withthesectional wrist-platequickly
moves from the point « to the point &/, thereby
utilizing therapid movement of the toggle-con-
nection in suddenly closing the supply when
the lateh ¢ is raised {from the cateh g* of the
wrist-plate 2. Suppose, for example, that the

engine is running at a uniform speed with a

aniform load, and that the latch ¢ is in contact
with the cateh ¢%, and suppose that a sudden
decrease in the load occurs. Now, the gov-
ernor immediately responds to the increased
speed of the engine, which is a natural conse-
quence of thedecrease of the load, and thesaid
covernor causes therock-shaft' W torise, bring-
ing the cam projection p thereof Into contact
with the arm 7* of the lateh ¢?, so that in the
oscillationi of the rocker-arm said latch 18
thrown out of connection with the cateh ¢° of
the sectional wrist-plate 7%, which, by theaction
of the dash-pot, is suddenly brought down to
cut off thesupply.
being duplicated, this action of cutting off the
supply will oceur, when required, during the

oscillation of the rocker-arm in either direc- | opening

T

Thelatches and their arms.

tion, so that either supply-valve isalwaysun-

der control of the governor.

It ig apparent that I may locate the shaft /4
at any other place than below and at the cen-
ter of the cylinder, and yet employ other novel

features of my invention therewith—such as,
for example, my continuously valve-connected

sectional wrist-plates, together with means for
connecting and disconnecting the same from a
moving element operated by an eccentrie,
whereby the valves and their controlling de-
vices are detachably connected at but one
point, and that a central one common to all.
Having thus fully deseribed my invention
and its operation, what I claim is—
1. A eylinder provided with a single port
ab each end and with two transverse com-
pletely eylindrical valve-seats, a live-steam
passage communicating with one vaive-seat,
an exhaust-chamber communicating with the
other valve-scat, and subordinate passages

communicating the one . with the port and

live-steam valve-seat and the other commu-
nicating between the exhaust-valve seat and
exhaust-chamber, substantially as specified.

2. A cylinder provided with transverse com-
pletely cylindrical valve-seats at each end and
below its bottom and with communicating
live-steam and exhaust passages, in combina-
tion with a transverse shaft connected at one
end with the exhaust-valves and provided at
the other end with sectional wrist-plates con-
nected with the supply-valves, and sectional

wrist-plate-operating devices connected with

tially as specified. B
3 “The eombination, with the exhaust and

supply valves of a cylinder,cfa transverse shaft

arranged below the eylinderand directly con-
nected with the exhaust-valves, a rocker-arm
mounted upon the shaft and provided with
latches, and seetional wrist-plates mounted
loosely on the shaft and connected with the
supply - valves, and connecting devices ar-
ranged between the governor and the latches

to release the same, substantially asspecified.

4. In an engine, the combination of a rock-
shaft arranged below the eylinder and carry-
ing sectional wrist-plates connected with the
supply-valves, a rocker-arm carrying latches

and connected with the eccentric-rod, a dash-

pot or its equivalent connected with each sec-
tional wrist-plate, and devices arranged be-
tween the latehes and governor for automatic-
ally operating said latches, substantially as
specified. S

5. The combination, in a governor, of a

rock-shaft provided with a cam projection ar-

ranged in the path of latches pivoted to a
rocker-arm connected with an eccentrie-rod,
and plates connected with the supply-valves
and arranged on the rocker-arm shaft under
the latches, substantially as specified.

6. A valve consisting of a substantially cy-
lindrieal body portion having a rectangular
therein, a valve-block adapted to fit
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and operated by an eccentric-rod, substan-
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~said opening and to complete the cylindrical | 8. The combination, with the eccentric-rod
- contour of thefv&lfveﬁasﬁawhdlze,-the_ bodypor-.| and withthe governor of anengine,of arocker-
- tion and block being provided with a regis- | shaft connected with the eccentric-rod, see- 20
- tering-port, substantially as specified. | tional wrist-plates connected with the supply-
5 7. The combi nation, with the eylinder hav- valves, lateches mounted on the rocker-arm
- .ing a port at the end thereof and having a | above the wrist-plates,  dash-pots connected
~completely cylindrieal valve - seat arranged | with the wrist-plates, and a lateh-operating
transversely of the c¢ylinder and extending at | rocker - shaft connected with the governor, 25
- each end beyond the port, of a valve com- | whereby steam may be cut off independently
- 1o prising a completely eylindrical body portion | of the eccentric, substantially as specified. . |
- or shell extending at each end ‘beyond the | Intestimony whercof I affix my signature in -~ .
~port, and having an oblong opening terminat- presence of two witnesses.
- Ing within the ends of the valve, a valve- | o o B
. block adapted to fit said opening and to com- |-
15 plete the cylindrical contour of the valve, and | Witnesses: T
. a spring for forcing the valve-block against | REEVE KETomaMm,
the valve-seat, substantially as specified. * | ~ W.T. CAssepy.,

WM. WRIGHT. -
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