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To all whom it TNAY COTLCETTL:

- Be 1t known that I, RICHARD RADLLY a
citizen of the United Sta,tes, residing at Buf-

~ falo, in the county of Erie and State of New

York, have invented new and useful Improve-

- ments in Valve-Gears for Steam-Engines, of
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which the following is a specification.
Thisinvention relates to that class of valve-
gears In which separate steam-valves and ex-
haust-valves are used—as, for instance, in
steam-engines of the “ Corliss” type—and in
which the steam 1s cut off automatically at

d1ﬁerent parts of the stroke.

.- <

- The object of my invention is to im ptov
the construction of the devices whereby the
steam-valves are liberated, to reduce the wear

" of these parts, and to render the working
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thereof comparatively noiseless in operation.
In the accompanying drawings, consisting

0of three sheets, Figure 1 is a side elevation

of the cylinder and connecting parts of a

steam - engine provided with my improved
'valve-ﬂ'ear

Fig. 2 1s a sectional elevation,on
an 6]_:11::11 ged smle; of the tripping'mechanism
of one of the steam-valves, showing the posi-

~ tion of the parts preparatory to opening the
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valve.

Fig. 3 is an end elevation of the same
at right angles to Fig.2. Fig.4is a sectional
elevation of the tripping mechanism,showing
the position of the parts when the valve is

opened. Fig. 5 is a similar view showing the

position of the parts when the valve has been

~ liberated and closed.

3

- Like letters of reference refer to like parts
in the several figures.
A represents the steam-cylinder, provided

- at its ends with upper steam-inlet valves hav-

4o

- ing stems o o and exhaust-valves having

stems 0 b, the valve-stems being journaled
with then outer ends in bemmws B BB’ in the

- usual manner..

O represents the oscillating wmst--plate,

- whieh is actuated by the usual eccentric-rod

- C’from the main shaft.
45 connected with the stems D of the exhaust-

~valves by arms ¢ and links ¢’.

Kach of the
stems of the steam-valves is provided with a
valve-arm D, which 1s connected at its outer

end with a dash- -pot d bya rod d’ in the usual
manner.

E: represents a rock- level which isarran fred

" in rear of the valve-arm and journaled on the

cylindrical portion of the bearing of the valve-

| stem concentric with the latter.

|

The wrist-plate C1s |

arm e of the 1001{-1@%1 is connected with the

| wrist-plate by a link é’.

F represents a trip- Jever, whereby the valve-
arm is raised for opening the steam-valve and
released for closing the same.
ver consists of a front or advancing arm fand
a rear or trailing arm f’, and 18 pwoted be-

The upper
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This trip-le-

Oo

tween these arms to the lower arm e* of the

rock-lever E by a bolt % whereby the trip-
lever is caused to take part in the oscillating
movement of the rock-lever.
Grepresentsasquarestudsecuredtotherear
side of the valve-arm D cmd prowded prefer-

ably,with four flat sides g 9’ g*g°. Theadvanc-

ing armof the trip-leveris arranged between

| the stud G and the valve-stem, and is provided

inits under side with a notch which isadapted

to engage with the inner side of the stud for

the purpose of connecting the valve-arm with
the rock-arm. The notch in the trip-lever 1s

flat sided and forms a shoulder i on its inner

side, a stop 7/ on its upper side, and a valve-
closmﬂ* hook 72 on its outer side. When the
notch of the trip-lever is in engagement with
the stud of the wvalve-arm for opening the
valve, as represented in Figs. 2 and 4, the

shoulder . at the inner end of the notch en- |

gages squarely against the inner flat side g

of the stud, and the stop A" or bnttom of the

notch, rests upon the upper flat side g’ of the
stud. Upon moving the tnp-level in the di-
rection of the arrowin Fig. 2, when the shoul-
der 5 of the trip-lever engwes with the stud
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of the valve-arm the latter 1s raised and the

steam-valve connected therewith is opened.
For the purpose of releasing the valve the
notehed arm of the tup-lever 1s moved 1n-

wardly or toward the valve-stem, thereby dis-

engaging the trip-lever from the stud and

90.

permlttmﬂ' the dash-rod to draw the valve-

arm downwa,ldly and close the valve.

7 ¢’ represent the front and rear knock-off
blocks whereby the trip-lever is disengaged
from the valve-arm for releasing the valve
These blocks are formed on a colla1 I, which
is arranged between the rock-lever K and the

valve-arm D and journaled upon the valve-

stem bearing concentric with the valve-stem.
The rear or tmiling_ arm of the trip-lever is

provided with a shoe 7, which stands, when

in its normal position, between the knock-off
blocks, as represented in Figs. 2 and 4, Dur-
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ing the first portion of the forward movement | shifted to 4 point condentric with the valve-

of the trip-lever its shoe stands between the
kl’lOC]{-q - blocks and its hook is in engage-
ment with the stud of thevalve-arm. Asthe
forward movement of the trip-lever continues
1ts shoe strikes the front knock-off bloek 4
and rises upon the same, whereby the {rail-
Ing arm of the trip-lever is swung outwardly

- and the notched front arm thereof is swun %)
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inwardly and disengaged from the stud of
the wvalve-arm. The collar carrying the
knock -off blocks is provided with an up-
wardly-extending arm J, which is connected
with the governor of the engine by a rod j’,
whereby the position of the knock-off blocks
18 shifted concentrically with-the valve-stem,
S0 as to disengage the trip-lever from the
stad at different points of the stroke. When
:[he governor-belt breaks or runs off the pul-
ley, the governor drops and rotates the collar
1 sufficiently in the direction of the arrow in
FFig. 4 to cause the rear knock-off block to
move the trailing arm of the trip-lever out-
wardly and hold it in this position, which
prevents the notched arm of the trip-lever
fromengaging with and raising the valve-arm,

thereby causing the engine tocome to a state

of rest.

It is very essential that the liberating of
the trip-lever from the stud of the valve-arm
be effected with the least possible amount of
friction, in order to prevent the shoe of the
trip-lever from bearingsohardagainst theend
of the front knock-off block that the operation
of the governor is disturbed. TFor this pur-
pose the shoulder /i of the trip-lever is ar-
ranged at rightanglesto aradial line &, drawn
from the pivot of the trip-lever to the outer

~corner £’ of the shoulder, and the flat face g of
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the stud against which the shoulder bears is
arranged parallel with the same when they are
1in engagement. This arrangement of the
contact-surfaces between the shoulder /» and
stud permits the trip-lever to obtain a firm
and reliable hold on the stud while opening
the steam-valve, and also permits the trip-
lever to easily release itself from the stud

with a very small amount of friction.

1t 18 very desirable that excessive vibra-

tion of the trip-lever on its pivot-bolt /2 be |

avoided to reduce the wear on this pivot-bolt
and also to render the operation of the trip-
lever less noisy. In order to avoid this un-
due vibration, the under side of the front
arm of the trip-lever is provided with a con-

- vex riding-face L, extending from the outer

corner i’ of the shoulder 7 toward the pivot-
bolt in the form of an arc, the center of which
is at [. The radius of this arc is equal to

the distance between the upper inner corner

m of the stud and the center of the valve-
stem. When the shoulder is in engagement
with the stud, the center of the are is eccen-
tric to the valve-stem, as shown in Figs. 2 and

435 but when the front arm of the trip-lever
18 raised by the knock-off blocks to permit
the valve-arm to drop the center of the arc is !

|

:

stewi, as represented in Fig. 5, which permits
the stud to ride downwardiy along the curved
face of the frip-lever without {urther change
in the position of the latter.
sequent backward movement of the trip-lever
it rides with its curved face upon the stud
without vibrating upon its pivot until its
shoulder /i passes the face g of the stud, when
the front arm of the trip-lever drops and its
shoulder again engages with the stud pre-
paratory to again opening the steam-valve.
While the stud in its downward movement
bears against the curved face of the trip-
lever and the latter in its subsequent return
movement rises upon the stud, the trip-lever
only partakes of the movement of the rock-
lever, to which it is attached by the pivot-
bolt 7%, but the trip-lever does not itself vi-
brate on the pivot-bolt /° because the curved
riding-face of thetrip-leveris concentric with

the rock-lever and valve-stem during the re-

turn movement of the trip-lever. This re-
duces the wear on the bolt * to a minimum
and also renders the tripping action com-
paratively noiseless. If the dash-pot should

from any cause become inoperative and re-

fuse to draw the valve-arm downwardly for
closing the valve when released from the trip-
lever, the hook h* of the trip-lever during its
return movement will cateh against the stud
of the valve-arm and carry the same down-
wardly, thereby positively closing the steam-
valve. | . |

I claim as my invention—

1. The combination, with the valve-stem,
the valve-arm provided with a stud, and the

rock-lever pivoted concentrically with the

valve-stem, of a trip-lever pivoted on said
rock-leverand provided with ashoulder which
engages with the stud for opening the valve
and having a convex riding-face which ex-
tends from the shoulder toward the pivot of
the trip-lever and which supports the latter
upon the stud after the trip-lever has been
released from the stud, substantially as set
forth.

2. The combination, with the valve-stem,
the valve-arm provided with a stud, and the
rock-lever pivoted concentrically with the
valve-stem, of a trip-lever pivoted upon the
rock-lever and provided with a shoulder which
engages with the stud for opening the valve
and having a convex riding-face which ex-
tends from the shoulder toward the pivot of
the trip-lever and which rides upon the stud
after the shoulder of the trip-lever has been
disengaged from the stud, said convex face
being eccentric with the valve-stem when the
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face rides upon the stud, substantially as set

forth. - "
Witness my hand this 4th day of May, 1892.

RICHARD RADLEY.

Witnesses:
JNO. J. BONNER,
ALICE G. CONNELLY,
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