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- gine-Stops, of which the following is a speci-
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To all whom it may concern.: o
Be it known that we, JoEN H. EASTWOOD,

CHARLES K. BiBB, and FRANK MCCLINTOCK,
citizens of the United States, residing at Colo- -

rado Springs, in the county of El Paso and
State of Colorado, have invented certain new
and useful Improvements in Automatic En-

- fication.
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Our invention is especially adapted for use
with that class of steam or other engines which
are provided with a detachable valve-gear
and wherein the mechanism for operating and
regulating the detachment of the valves is
actuated by means of reach-rods extending
from the valve mechanism at either end of

- the cylinder to the endsof a centrally-pivoted
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lever which, by means of suitable connecting

mechanism, is rocked to and fro by the rise

and fall of the governor-balls as their speed
of rotation increases or decreases. =~
I'ne object of our improvement is to pro-
vide a simple device operated mechanically
for instantly disconnecting the reach-rod le-
ver from its rigid connection to the governor
and then throwing the lever to such a posi-
tion that the latch mechanism, which serves

to ‘““hook up” the valves, is madeinoperative,

thus allowing the valves to remain closed and

preventing any further admission of steam to
the cylinder; also, to provide a suitable cateh
or latch for normally holding the actuating
element of said device in operative position
and to provide means whereby said latch may

be moved so as to release the said actuating

element automatically, either when the speed

of the engine rises above or falls below a cer-

tain desired limit orin case the governor-belt
should break or run off the pulley, or by hand,
either by mechanical or electrical means,
whenever necessary or desirable to stop the
engine from a distant point without loss of
These objects are attained by means
of the mechanism shown in the accompany-
ing drawings, in which— -
Iigure 1 is a perspective view of the device,

showing the parts in their normal position.

K'ig. 2 is & perspective view showing the po-
sition of the various parts after the device
has operated to stop the engine by the break-
ing or running off its pulley of the governor-

valve mechanism in motion.

| belt. Fig. 3 is a top plan view of the lateh

mechanism constructed so as to be operated
independently by either mechanical or elec-
trical means; and Fig. 4 is an enlarged sec-

‘tional view showing the manner of connect-

ing the arm which carries the loose pulley
resting onthe governor-belttothelever, which
T the latch, so that said

operates to throw o
lever may be operated freely.

- Similar figures refer to similar parts through-
out the several views. . - -_
- Thedrawingsshowourinvention asapplied
to an engine of the type or class known as
the *“Corliss” engine, having rotary cut-off
valves actuatéd by means of a ““ wrist-plate”
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or equivalent device, which is given a recip-

rocating rotary motion from an eccentric on
the main shaft of the engine.. Links extend-
ing from the wrist-plate to crank-arms serve
to give the proper reciprocating rotary move-
ment to the valves.
not permanently connected with the valves,

with which allows them to be disconnected or
detached therefrom at any time before the
completion of their throw. The time of the
detachment of thevalves from the crank-arms
is determined by the position of ‘‘knock-off
cams” or other equivalent mechanism which
are connected with and automatically con-
trolled by the governor. These knock -off

cams or equivalent devices may be moved suf-

ficiently to prevent the crank-arms from
““hooking up” or opening the valves, which
thus remain closed even with the engine and

off cams are by means of ‘‘ reach-rods” con-

nected to the endsof a centrally-pivoted lever .
which rocksin either direction from a vertical

position and is ordinarily rigidly connected to
and controlled by the governor.

70

These crank-arms are

but have a suitable lateh connection there-
75
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These knock-
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As our device can be applied to any engine
without regard to any special construction of

the valve mechanism, provided reach-rods
and a pivoted lever are used to connect the
governor proper with the mechanism used to

control the detachment of the valves, the

drawings have been limited to such parts of
the engine as necessarily codperate with it.

No change or substitution whatever of any

of the parts of the governor or valve operat-

100
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ing or controlling mechanism is necessary in
attaching our improvement to an engine of

the class described, except that when the

reach-rod lever is secured to the governor by
a kev it isremoved and a hole drilled through
the hub of the reach-rod lever and shaft to
which it is secured and a pininserted therein,
as described below and shown in the drawings.

1 is the engine bed or frame, with the cyl-
inder 2 secured thereto in the usual manner.

3 is the post, which supports the governor
mechanism. The governor-balls are secured
in the usual manner to the upper end of a ver-
tical shaft 3* within the hollow post 3, which
is rotated from the pulley 8" by means of
bevel-gearing. A belt 3° extends from the
pulley 3° to a pulley on the main shaft of the
engine. As the governor-balls rise and fall,
owing to variations in the speed of the engine,
their movement is communicated by means
of the rod 3¢ and lever 3" to the short rock-
shaft 4 or by other equivalent mechanism,
oiving said shaft a rocking reciprocating
movement. Thereach-rod lever 5 is secured
to the shaft 4 by a pin 6, which is preferably

-made tapering, so as to be easily withdrawn,
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and is normally retained in its seat by means
of aspring 7, which is secured to said pin and
partially encireles the hub of the reach-rod
lever, as shown in IFig. 1. This spring 1s not
essential, as the link 13 will prevent the pin
from working out of its seat, so as to entirely
disconnect the parts; but the spring, by hold-
ing the pin securely in place, insures a rigid
connection between the governor and the
valve-controlling mechanism, thus maintain-

- ing the speed of the engine uniform under
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varying conditions in the usnal manner. It

is evident that by withdrawing the pin 6 the

reach -rod lever 5 will be free to move to
and fro, so as to operate the knock-olf cams
without regard to the position or movement
of the governor-balls. DBy moving the lever
5 to the position shown in Fig. 2 the reach-

rods 8 and 3* will throw the knock-off cams

or equivalent devices in such position as to
prevent the hooking up or opening of the
steam-valves and the entrance of steam to
the ecylinder. A bracket 9, secured by a
clamp to the governor-post 3, supports a shelf
10, on which are carried the operative parts
of the device. The bracketand shelf areslot-
ted or otherwise constructed, so as to allow
the shelf to be moved sufficiently to bring the
various parts of the device in the proper rela-
tive position to the parts of the engine to
which they are to be connected, and when
properly adjusted the bracket and shelf are
securely bolted together. A V-shaped lever
11 is secured at or near its angle to a short
shaft or pivot 12, which revolves 1n Dbear-
ings 12*. A link 13 is secured to the short
arm of the lever 11 and has its other end piv-
oted to the end of the pin 6. A slotted con-
nection of the link 13 to the lever 11 is pre-
ferred, as it allows a free movement of the
end of the pin 6, without bending, as the lever

5 roeks to and fro. A second link 14 is also
secured to the same arm of the lever 11,with

its other end connected to the reach-rod lever
5. A slot 14* of sufficient length to allow the
lever 5 to rock through its normal path is used
instead of a rigid pivotal connection on one
end of the link 14. A weight 15, secured to
the long arm of the V-shaped lever 11, tends
to throw it down; but it is normally retained
in the position shown in Fig. 1, which will be
called its ‘“operative” position, by means of
the projecting lug 11*, which engages a catch
or stop 16*, which projects from the sliding
latch-plate 16. If preferred, a spring may be
used in place of the weight 15 to throw down
the lever 11. If now the sliding latch-plate
16 be moved by any suitable means in any di-
rection a sufficient distance to allow the lug
11* to elear the stop or catch 16*, the weight
15 will instantly operate to throw the lever 11
downward and toward the right hand, caus-
ing the link 13 to withdraw the pin 6, while
the link 14 pulls the reach-rod lever 5, now
disconnected from the governor, to the posi-
tion shown in Fig. 2, which,as above explained,
entirely prevents the opening of the steam-
valves. -

It is evident that the link 14 may be dis-
pensed with and a spring or weight secured
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directly to the reach-rod lever in such a man-

ner as to pull or throw the lever to the posi-
tion shown in Fig. 2 immediately on the with-
drawal of the pin 6. The construction shown
is, however, much preferable, as the addition
of any weight or spring power to the lever 5
affects the adjustment and sensitiveness of
the governor. The sliding latch - plate 16,
which carries the projecting catceh or stop 16%,
slides freely longitudinally in guides 17 on the
shelf 10. A spring 16°, secured to the shelf
10 and having its free.end engaging a shallow
noteh or depression 16¢in the side of the latch-
plate 16, may be used to prevent any acciden-
tal movement of the latch-plate. A short
shaft 10° is supported in bearings 10* at or
near the end of the shelf 10, to which 1s rig-
idly secured an arm 10° projecting upward
in such position as to engage, if moved to the
right, the downwardly-projecting end of the
latch-plate 16¢, as may be more clearly seen
in Fig. 4. The arm 10¢ is also secured to the
same shaft, the two arms forming a bell-crank
lever, and has a wire or cord 10" attached to
its outer end, which may be carried to any
point from which it may be desired to stop
the engine. The pulling up of the cord or
wire 10f raises the arm 10¢ and throws the arm
10¢ into engagement with the downwardly-
projecting end 16 of the latch-plate 16, and
thus moves said latch-plate until the cateh or
stop 16* is clear of the lug 112.

In order that the latch-plate 16 may be

moved automatically, so as to release the le-

ver 11 immediately if the governor-belt should
break or run off the pulley, so as to shut off

steam and stop the engine before it begins
racing, an arm 18 is provided, having a hub

| §ole

105

110

115

120

125

I30

3




IO

20

604,142 . B

18° on one end, which is 1oose]y
shaft 10P.

This arm carries a loose pulley 18

at its other end,which rests on the governor-

belt 3¢, A pin 189 is secured to the shaft 10°
and extends out through a slot 18¢ in the hub
18° (See Fig.4.) This construction allows
the shaft 10* to move freely when the cord or

~wire 10° is pulled, while if the governor-belt
should break or run off its pulley the arm 18
‘would fall and engage the pin 189, thus throw-

ing the arm 10° and the latch-plate 16 to the
right, as shown in Fig. 2. o

In order to provide for the automatic move-
ment of the lateh-plate, so as to release the le-
ver 11 whenever the speed of the engine rises
above or falls below any desired limit, two

adjustable speed-limit stops 19 and 19* are.
secured tothe latch-plate 16in the path trav-

ersed by the end of the reach-rod lever 5 and
adapted to be engaged thereby as it rocks to

and fro as the speed of the engine varies.

~These stops are secured to the latch-plate 16
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~ to the latch-plate 16. A spring 20% serves to

6

der side of the lateh-plate.

by serews passing through slots. - The one on
the right, which is engaged by the lever 5 as
the speed of the engine increases, is secured
to the upper side of the latch-plate, and the |
- one on the left, which is engaged as the speed.

of the engine decreases, is secured to the un-

when the engine is stopped normally by clos-

1ng the throttle-valve the end of the reach-rod
lever 5 will as the engine slows down engage
‘the stop 19* and move the latch-plate 16 and
release the lever 11, making it necessary to
put the device again in operative position be-
In or-.

fore the engine can be again started.
der to avoid this, the stop 19* is made in two
parts, hinged together, so that the part to be

engaged by the lever 5 may be drawn aside
out.of the path of said lever, so it will not be

engaged thereby whenever the engine is

-stopped normally. A spring 19° serves to re-

turn it to itsnormal position in the path of the

lever 5 when the engine is started up again
45

without any attention from the engineer.
In order that the latch or catch may be op-

erated when desired to stop the engine from
a point or points so situated as to make the

use of a wire or cord, as above described, im-

practicable, or in case it is preferred to use
~ an electrical current to operate it without in-
terfering in any way with its mechanical op-

eration, the latch-plate may be modified, as

shown in Figs. 3 and 4. "The projecting stop
or catch 167, instead of being rigidly secured

to the latch-plate 16, as in Figs. 1 and 2, is
attached to a lever 20, which is pivoted at 202

hold it in its normal position against a stop.
209, An electromagnet 20¢ is secured to the
latch-plate 16, and an armature 20° is secured
to the lever 20, opposite the poles of the elec-

- tromagnet. Upon passing a current of elec-

65

tricity through the coils of the electromagnet

the lever 20 will be attracted, so that the
catch or stop 16* will release the lever 11, al-
lowing the device to operate to shut off steam

itted to the |

Itis evident that |

from the cylinder in the same manner as if
- the entire latch-plate had been moved longi- |

tudinally. Should itbe desired to control the
device by what is called a ‘‘closed ” circuit,
the function of the electromagnet and the
spring may be reversed—that is, the lever 20
may be retained in its normal position by the
attraction of the electromagnet, while the ten-
sion of the spring may tend to throw the le-
ver, 80 as to release the catch. Then upon
the opening or breaking of the circuit at any
point the lateh will be operated.

1t is evident that other means than those

specified may be adapted to operate the latch,

7¢C
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and thus stop the engine automatically. For '

instance, if it be desired to insure the imme-
diate shutting off of steam in case the eylin-
der-head should blow out, a wire or cord se-
cured to some part thereof may be attached
either to the wire or cord 10f or directly to
the latch-plate 16. Other connections to the
latch-plate 16 may be readily devised, where-

by other acecidents or abnormal conditions to
the engine or machinery operated thereby

will automatically release the lever 11. .
Having described our invention, what we

claim as new, and desire to secure by Letters -
Patent, is— | L

1. The combination with

a governor and a

qo

95

reach-rod lever for controlling and regulating

the detachment of steam-valves, ‘of a pin for

ing shaft, a link connected thereto and hav-
Ing its other end secured to a weight or spring

‘actuated lever, alateh or catch for retaining

sald lever inoperative position, means for re-

leasing said latch. or catch and means for
- throwing the reach-rod lever to such position
as will prevent the opening of the steam- -

valves, =

rigidly securing the reach-rod lever to rock-
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2. The combination with a governorand a
reach-rod lever for controlling and regulat- -

ing the detachment of steam-valves, of a taper-

ing pin for rigidly securing the reach-rod le-

“ver to the governorrocking shaft, a spring for
retaining said pin normally in its seat, alink
pivotally connected to said pin and having a -

slotted connection at its other end to a weight

or spring-actuated lever, a latch or catch for
retalning said lever in operative position,
‘means for releasing said lateh or catch, and
‘means for throwing the reach-rod lever to
such position as will prevent the opening of

the steam-valves.

8. The combination with means for discon-
necting the reach-rodlever of an engine-valve.

IIO
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gear from the governor, of a link having at-

one end a slotted connection with the reach-

rod lever and the other end secured to a
welght or spring actuated .lever, a latch - or

catch for retaining said leverin operative po-
sition, and means for releasing said latech or
catch to allow the lever to operate to throw
the reach-rod lever to such position as will

prevent the opening of the steam-valves.

4. The combination with a governor and a
reach-rod lever for controlling and regulat-

125
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ing the detachment of steam-valves, of a pin
for rigidly securing the reach-rod lever to the
governor rocking shaft, means for withdraw-
ing said pin to disconnect the reach-rod le-
ver from the governor, means for throwing
the reach-rod lever to such position as will
prevent the opening of the steam-valves; a
latch-plate for retaining the parts normally
in operative position, and means operated by
the breaking or running off its pulley of the
agovernor-belt for moving said latch-plate so
as to release the operative parts.

5. The combination with means for discon-
necting thereach-rod lever of an engine valve-
cear from the governor and means for throw-
ing the reach-rod lever to such position as
will prevent opening of the steam-valves, of
a latch or catch for retaining the parts nor-
mally in operative position and capable of be-
ing moved longitudinally to release the oper-
ative elements, a lever adapted to engage and
move said lateh or catch longitudinally and
a wire or cord connected to said lever and ex-
tending to a distant point.

6. The combination with means for discon-
necting the reach-rod lever of an engine valve-

- gear from the governor and means for throw-
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ing the reach-rod lever to such position as will
prevent the opening of the steam-valves, of
a latch or catch for retaining the parts nor-
mally in operative position and capable of

‘being moved longitudinally to release the op-

erative elements, speed-limit stops adjustably
secured to said latch or catch across the path
traversed by the end of the reach-rod leverand
adapted to be engaged thereby.

7. The combination with means for discon-
necting thereach-rod leverof an engine valve-
gear from the governor and means for throw-
ing the reach-rod lever to such position as will
prevent the steam-valves being opened, of
a compound lateh or catch for retaining the
parts normally in operative position having
as a whole a longitudinal movement oper-
ated mechanically and an independent lat-
eral movement and means for operating the
lateral movement electrically.

8. The combination with means for discon-
necting thereach-rod lever of anengine valve-
oear from the governor and means for throw-
ing the reach-rod lever to such position as will
prevent the opening of the steam-valves, of

a compound latch or catch for retaining the |

4 | 604,142

| parts normally in operative position having

as a whole a longitudinal movement operated
mechanically, an independent arm adapted to
move laterally to which the projecting catch
is secured, a spring for holding said arm nor-
mallyinalocking position, and an electromag-
net adapted to attract said independent arm
with its projecting catch whenever the electric
circuit is closed substantially as specified.

9. The combinationinanautomaticengine-

stop of a pin for securing the reach-rod lever

of the engine valve-gear rigidly to the gov-
ernor, a spring for holding said pin normally
in its seat, a link connected pivotally to sald
pin and having its other end secured by a
slotted pivotal connection to a weight or
spring-actuated lever, a link having a slotted
pivotal connection to the lower arm of the
reach-rod lever and having its other end se-
cured to said weight or spring actuated lever,
a compound latch or catch for normally re-
taining the weight or spring actuated lever
in operative position which is adapted to be

moved longitudinally as a whole to release

said lever, adjustable speed-limit blocks se-
cured to said longitudinally-movable latch
and adapted to be engaged by the reach-rod
lever as it is moved to and fro by the gov-
ernor as the speed of the engine varies, a piv-
oted lever having one arm adapted to engage
and move the latch-plate longitudinally and
a wire or cord secured to the other arm and
extending to a distant point, an arm loosely
connected to said pivoted lever and having a
pulley on its outer end adapted to rest nor-
mally on the governor-belt, and a pin connec-
tion between the hub of said arm and the
pivoted lever, adapted to be engaged and

- cause the latch-plate to be moved, upon the

dropping of the arm and pulley, a laterally-

movable arm, carrying a projecting stop,

pivoted to the longitudinally-movable part of
the latch-plate and held in its normal posi-
tion by means of a spring, and an electro-
magnet for attracting and withdrawing said
laterally-movable arm upon the closing of an
electric circuit, substantially as specified.
JOHN H. EASTWOOD.
CHARLES E. BIBb.
FRANK McCLINTOCK.
Witnesses:
~ CHARLES H. THEOBALD,
CHARLES E. DAYTON.
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