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UNITED STATES

PaTeENT OFFICE.

EUGENE C. MYRICK AND GEORGE C. DOEG, OF PROVIDENCE, RHODE ISLAND.

'STOP-MOTION FOR STEAM

-ENGINES,

SPECIFICATION forming part of Letters Patent No. 561,170, dated June 2, 1896.
Application filed December 30, 1895, Rerial No. 573,726, (No model,)

To all whom it may concermn:
Be it known that we, EUGENE

of Providence, in the State of Rhode Island,
have invented certain new and useful Im-

~provements in Stop-Motions for Steam-En-

10

oines; and we dohereby declare the following
spemﬁc&twn taken in connection with the ac-
companying drawings, forming a part of the
same, to be a full, cleal and exact description
thereof.

The stop-motion which forms the subject
of the present invention is more particularly

adapted for use upon steam-engines which are
provided with a detachable valve-gear and

- mechanism connected with and controlled by
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the governor for regulating the detachment
of the valves.

The invention relates to means for stopping
the engine automatically whenever the speed

of the engine rises above or falls below pre-

determined limits, and which will also enable
the engine to be stopped whenever deésired
from a pomt distant from the engine-room.
In Letters Patent No. 541, 281 heretofore
granted to us, is shown and described a stop-
motion constructed to be operated electric-
ally, both for stopping the engine automatic-
ally and for stopping it by hand from a dis-
tant point. In the arrangement of said pat-
ent the mechanism connected with and con-
trolled by the governor for connecting said
governor with the mechanism for regulating
the detachment of the valves is constructed
in two parts detachably connected together,
one of said parts being provided with an in-
dependentiy-movable engaging device for en-
cgaging the other part, and carrying an elec-
tlomagnet and armature for operating -said
engaging device to disconnect the detachably-
connected parts and therebypermit the valve-
detaching mechanism to be moved independ-
ent of the governor, so as to effectually pre-
vent the admission of steam to the cylinder,

the disengagement of the engaging device be-

ing eifected 1n all cases electrically by ener-
oizing the electromagnet referred to.
One feature of the present invention con-

sists in a combination and arrangement of
parts whereby theindependently-movableen- |
gaging device may be disengaged mechanic-
ally instead of electrically to effect the auto-

| C. MYRICK"
and GEORGE C. DOEG, of the city and county

‘Corliss t} pe, embodying rotary cut-o

matic stopping of the engine when the speed
thereof exceeds or falls below p1 edetermined
Iimaits.

A further feature of invention consists in a
combination and arrangement of parts where-

by the independently-movable engaging de-

vice may be disengaged mechanically to effect
the automaticstopping of theengine,and may
also be operated electrically from a distant
point to effect such disengagement. In the
operation of a stop-motion of the character
referred to the stopping of the engine is ef-
fected by preventing the admission of steam
to the cylinder. In the case of a condensing-
engine the cutting oif of the steam isnot sufh-
gient to bring the engine promptly to rest.
To do this, it is necessary that the vacuum in

‘the condenser and in the engine- cylinder

should also be destroyed.

A further feature of invention therefore
consists in the combination, with mechanism
for regulating the detachment of the valves,
of means for moving sald regulating mech-

~anismtoprevent admission of steam to the cyl-

Inder and means for destroying the vacuum
in the condenser whenthe steam.is thus cut off.

A further feature of invention consists in
providing an indicator so connected with the
governor that the indicator will be operated

_whenever the speed of the engine becomes

abnormal. -

The 1nvention also consmts in certain com-
binations and arrangements of parts herein-
after described.

Referring to the drawings, Figure 1 is an

elevation of so much of 2 steamn- -engine as is

necessary foran understanding of the present
invention. Fig. 2 is a side view of the gov-

ernor of a steam-engine and its attachments

embodying our invention. Fig. 3 is an end
view of the same. Irigs. 4, 5, and 6 are side
views, on an enlarged scale, of parts compos-

ing the stop-motion and representing said

parts in their different positions. Tig. 7 is a
vertical section, on a still larger scale, of a

portion of Kig. 6, the same being taken on line

x « of said figure. Fig. disa detail, and Fig.
9 is a central vertical section of the vacuum-
valve and its operating-rod.

The engine shown in the drawings 1s of the

' valves
and one of the most 1ecent fmms of Corliss
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valve-operating mechanism. 1t1s to be un-
derstood, however, that the features of inven-
tion hereinafter described ave not limited to
any particular form or type of engine, but
may be applied to any engine provided with
detachable valve-gear, whether horizontal or
vertical, stationary or marine, and can easily
be applied to such class of engines now in use
without any change in or addition to the
mechanism for regulating the detachment of
the valves.

1 represents an oscillating or swinging
frame pivoted at 2 and operated in the usual
manner by an eccentric upon the main shaft
of the engine conneected to sald swinging
frame at 3 for giving the proper movements
to the steam and exhaust valves of the cylin-
der. The arms 4 4 of the swinging frame 1
are connected by means of the links 5 to the
crank-arms 6, which operate the exhaust-

valves. "T'he arms 7 7 of the swin oing frame
are connected by means of huhs 3 S to the
crank-arms 9 9, which operate the steam-
valves. As will Dbe understood, the crank-
arms are not permanently connected with the
steam-valves, but are detachably connected
therewith through a suitable latch connection
and so that the Yalves may be unlatched and
diseconnected from the arms 9 before the com-
pletion of their throw and quickly closed by
weights working in the dash-pots 10. The
time of unlatching and thus disconnecting the
steam-valves from the arms which operate
them is automatically controlled by the posi-
tion of the governor acting through proper
connecting mechanism to vary the position of
the latch connection or in some other suitable
way.

Heretofore the mechanism commonly used
for connecting the governor with the mech-
anism for regulating the detachment ot the

alves in an engine of the type shown in the

drawings has consisted of a T-lever suitably
pivoted upon the framework, the long arm of
which was connected with and operated by
the governor-sleeve a, and {from the short
arms of which extended connecting-rods ¢ ¢,
connecting said short arms of said T-lever
with the pivoted levers 11 11, the opposite
ends of which were connected to the parts
13 13, which in this case serve to regulate the
detachment of the valves, the combination
being such that as the governor-sleeve rose
and fell under the action of the governor-
balls the T-lever would be oscillated and
thereby through the connecting-rods ¢ the po-
sition of the parts 13 would be automatically
controlled and determined.

In the application of the present invention
to the engine of the type shown there is no
change in or addition to the mechanism for

regulating the detachment of the valves, the

latches 12, the parts 15, and the connecting-

rods ¢ being all constructed as heretofore.
Instead, however, of connécting the rods ¢ to
~ the governor-sleeve ¢ through a T-lever con-

structed of a single part or piece said T-lever,

561,170

as in the patent above referred to, is con-

structed in two parts adapted to be detachably

connected together.

A 1*61’)1*esents an engine-governor, to the
sleeve a of which 1s emmeeted the lonﬂ* arm {
of the T-1lever, to the short arms ' {' of which
lever are connected the rods ¢ ¢ of the valve-
detaching mechanism. Asin the case of our

said prior patent, the T-lever is constructed
in two parts adapted to be (101::10115];1)1}’ con-
nected together, one of said parts embodying
the long arm b and the other part embodying
the short arms o' 0. To the part which om.-
bodies the arms b’ b'is sccured an arm 0%
upon which is adjustably mounted a w olﬂ‘ht
L%, which may be held in any adjusted posi-
tion by means of a set-screw. 'T'he two parts
of the T-lever are normally connected to-
ogether,and when so connected the valve mech-
anism is thereby connected with the gov-
ernor, so that the time of cut off will be regu-
lated and controlled by the governor. When-
ever the two parts of the T-lever, however,
are disconnected, the weight (% will act to turn
the part embodyllw the arms &' 0, so as to
move the connecting-rods ¢ ¢ 111(101){311(10]1L of
the governor and sufﬁmenﬂy to prevent the
admission of steam to the cylinder.

The two parts of the T-lever are detach-
ably connected together by means of a slid-
ing bolt d, LOllstltuLmﬂ' an independently-
11101%1)1@ engaging device. 'This bolt d is
mounted in one of the parts of the T-lever
and is arranged to slide, so as to enter a cor-
responding hole or recess formed in the bot-
tom part of said T-lever. In the arrange-
ment shown in the drawings the bolt 4 is
mounted in that part of the T-lever which
embodies the arm b. The arm 0 is provided
with a hub b4, carrying an annular flange 0°,
which flange may beeither cast integral with
the hub 0t or rigidly secured thereto. The
hub 0t is mounted upon a stud 0% to which
it is keyed, as indicated in Ifig. 7. The stud
L% is mounted in a sleeve or support 07, se-
cured to the frame of the engine, and 18 free
to oscillate in said sleeve. Keyed to the end
of the stud b’ is a disk ° carrying a bracket
H?, in which bracket the bolL  is arranged to
slide freely, the end of said bolt pr O"iec,tinﬁ
through the flange 0% as shown in Ifig. 7
Formed integral with the arms 0’ ' is a hub
O, arrmwed to fit over the annular flange
b5, g0 as to turn thereon when allowed to do
so. In the hub 0"is formed a hole or recess
d’ to receive the end of the Dbolt d, which
said bolt, when projected to enter ‘[h(, ICCeSS
', thus serves to connect the two parts of the
T-lever together. Allthat isnecessary there-
fore in order to disconnect the two parts of
the T-lever and thereby bring about the stop-
ping of the engine is to withdraw the bolt
from the recess d'. 1y the present arrange-
ment this may be done automatically by
mechanical means when the governor-balls
move beyond a predetermined lmnt in either.
direction orelectrically from a distant point.
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~with -the governor-sleeve
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Referring first to the mechanical means for |

effecting the disengagement of the bolt d
automatically, the hub 0¥ is provided with a
projecting lug 2, in which is mounted a slid-
ing pin ¢', the inner end of which underlies
the end of the bolt d. Said hub is also pro-
vided with another projecting lug 7, arranged
at a suitable distance from the lug e. Piv-
oted to the Iug fis a curved lever ¢, the free
end of which is arranged tounderlie and sup-
port the sliding pin ¢'. This lever g is pro-
vided at its free end with a curved or cam
projection ¢'. Prefembly the lug fis pro-
vided with a recess /' in one face thereof to
receive the pivoted end of the lever ¢, said
recess -being somewhat wider than the mid-
dle of the lever, and so that the vertical po-
sition of said lever and of the cam portion ¢’
may be adjusted by means of the adjusting-
serew 1%, said lever being held in proper po-
sition by the edge of said lever abutting
against either the wall of the recess f' or the
end of the screw £~

Secured to the WOVGIHOI-StELIldEle or frame
of the engine is an arm h, on the outer end
of which is adjustably mounted a vertical rod
carrying at its upper end a cross-bar .
Wlpunted on this cross-bar 7 are two brackets
k, one on each arm of said cross-bar, said
brackets being adjustable upon the cross-bar
and being adjusted to be held in any adjusted
position by the set-screws &'. Each of the
brackets k£ is provided at its nupper end with

- a cylindrical enlargement k* in which is

mounted a spring-pressed rod /[, arranged to
slide therein, as shown in Iig. 8. To one end
of this rod/is secured a disk /', and the other
end is provided with a suitable knob or han-
dle[*. The disks{ in their normal position—
thatis, when thrust forward by their springs,
as shown in Iig. 8——S‘rand in the same ver-
tical plane as the cam g on the lever g. The
disks {' are so adjusted upon the cross-bar ¢
that when the engine is running at normal
speed the cam g’_will lie about midway be-
tween the two disks and out of contact there-
with, the parts at such time being in the po-
sition shown in Fig. 6. 'With this construe-
tion and arrangement of pa,rt-s 1t will be seen
that the lever ¢ and cam ¢’ are connected
and so that any
change in ’[he position of the governor-balls
will be accompanied by a (3011681)011(111’10
change 1n the position of the cam ¢’. By
properly adjusting the disks /', therefore, the
parts may be so arranged that as long as the
engine rruns Within the predetermined limits
of speed the cam ¢’ will simply play back and
forth between the disks !’ in response to the
varying movements of the governor. The

~position of the parts with the engine thus

running 18 shown in IFig. 6. If, however, the
governor-balls rise or fall beyond predeter-
mined limits, such movement of the governor-
balls will be accompanied by a couebpond—
ingly-increased movement of the cam ¢’ to
the one side or the other. Such inereased

indicated in dotted lines in said fi

movement of the cam ¢’ will cause said cam
to come 1n contact with one or the other of
the disks ', as the case may be, and the fur-
ther movement of said cam will cause it to
ride up the face of the disk, swinging the
lever g upon 1ts pivot. This movement of
the cam g will serve to press inward the pin
e, which in turn will serve to press inward
the bolt d, and thereby effect the disconnec-
tion of the two parts of the T-lever. Aswill
be seen, this movement of the bolt and the
consequent disconnection of the parts will
be effected by the abnormal movement of the
cam ¢’ to either one side or the other. Thus
with the two parts of the T-lever connected
if the governor-balls fall below a predeter-
mined limit the cam ¢' will be carried to the
left in IFig. 6, and, contacting with the left-
hand disk U, ‘will be moved into ‘the position
gure, there-
by disconnecting the bolt . As soon as the
bolt d is disconnected the weight b?is free to
fall, and in falling moves the arms b’ b’ and
rods ¢ ¢ into such position that the steam-
valves will not be operative to admit steam
to the ecylinder, the position of the parts after
the weight has thus fallen and theengine has
been brought to a stop being shown in Kig. 5
in which the governor-sleeve a and arm b are
shown in their lowest position, to which they
will fall when the steam has been thus shut off
from the cylinder and the engine brought to
a stop. bduitable means are to be provided, as
hereinafter described, for regulating the dis-
tance through which the Welﬂ’ht b® shall fall
and for ar 168131110‘ the fall of the weight after it
has moved the rods ¢ ¢ the required distance.
On the other hand, if the governor-balls rise
beyond the predetermined limit then the cam
g’ will be carried to the right in Fig. 5 and,
contacting with the right-hand disk /', will be
moved inward to disconnect the bolt d, as be-
fore. As will be seen, the movement given
to the arms b b and rods ¢ ¢ by the rise of the
governor-balls as the speed of the engine in-
creases 18 in the same direction that they are
moved by the weight 0° when said weight is
free to fall independent of the governor. By
reason of this fact the parts may, if desired,
be so arranged and adjusted that by the time
the cam ¢’ has been moved by the rise of the
governor-balls far enough to the right to dis-
connect the bolt d the arms b 6 and rods ¢ ¢
shall have already been brought to a position

where the steam-valves will not be opened,

and in such case there will be noneed of hav-
ing the weight 6® (which, with the two parts
of the T-lever connected, is lowered as the
governor-balls rise) fall any farther after the
bolt d is disconnected. With this arrange-
ment of the parts, however, the disconnection
of the two parts of the T-lever serves to pre-
vent the subsequent fall of the governor-
balls, resulting from the shutting off of the
steam, from moving the rods ¢ ¢ back again
to a p081t1011 whele they would permit the
opening of the steam-valves, as would other-
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wise be the ease, the weight 0° serving to hold
the rods ¢ ¢ in the required position to pre-
vent the opening of the steam-valves, the re-
sult being that the cngine will be stopped
and will remain Stopped until again started
by the engineer.
not ad ,]usted as abm e squesied—tlmt is, 1f
the rods ¢ ¢ have not been moved far 01.101]{_"‘]1
by the rise of the governor-balls at the time
the bolt d is disconnected—then after the bolt
d has been disconnccted and the weight 07
thereby left free to fall independent of the
governor said weight will fall and move the
rods ¢ ¢ the remaining distance necessary 1o
prevent the opening of the steam-valves.  In
other words, the means for arresting the fall
of the wei g].lt 0? being adjusted to permlL the
weight to fall or be moved to such position
that the rods ¢ ¢, connected with said weight,
shall be brought to a position where the open-
ing of the steam-valves will be prevented, if
the weight has been moved to this position
by the rise of the governor-balls at the time
the bolt d is disconnceted, then no further
fall of the weight is necessary; but if the
weight has not ‘heen moved to this position

by the rise of the governor-balls then when
the bolt d is disconnected the weightwill fall
the remaining distance necessary o prevent
the opening of the steam-valves. The posi-
tion of the parts when the engine has been
stopped in cither of the ways above deseribed
is shown in Fig. 5. By adjusting the brack-
ets & toward or from cach other on the cross-
bar 7, or by adjusting the vertical position ot

said brackets by raising or lowering the rod
b*-' the posnu}n of the disks ' w ith relation
to the cam g' may be adjusted as desired, and
thereby the limits beyond which the rise or
fall of the governor-Dballs will actuate the
stop-motion may be determined and regu-
lated with the greatest nicety.

Itis desirable thatthe stop-motion above de-
seribed should be rendered inoperative when
the engine is to be &topped by the engineer in
the r L“lﬂ‘ll‘ way, and it1s also very demmbk
that the stop-motion should, when the engine

is again started, be mltonmtmally mndeled
operative again and without the necessity of
any hand m 1111]‘1111:-:111011 By the construction
of parts above described these results may be
obtained by a single and very sunple manipu-
lation on the part of the engineer when the
engine is to be stopped and without any ma-
ni pulaimn on hispart when theengineisagain
started. Thus all thatis 1(3(11111*{3(1 to be done
when the engine is to be stopped issimply to
pull out the bllﬂlll“ rod [ at the left in Fig. 4,
so as to remove the disk (' mmched Ll](}l*et(}
out of the path of the cam ¢g'. As the gov-

ernor-balls and governor-sieeve debcend n
the slowing down of the engine the cam ¢ will
then pass Dehind the disk ¢ instead of com-
ing in contact therewith, and with the result
that the bolt d will not be moved and the two

parts of the T-lever will not be disconneeted.
When the cam ¢ has thus passed behind the

If, however, Lhe parts be.

561,170

| disk, the sliding rod may be released and the

inner face of the disk will then bear against
the side of the cam, and the parts will remain
in that position, as indicated in IFig. 4, while
the engine is stopped. By this arrangement
the governor-sleeve is allowed to m]l to 1ts
10“”081 position, as usual, and the necessity
of employing a safety-dog operated cither by
hand or automatically to prevent such ex-
treme movement of the governor-sleeve is en-
tirely avoided. ‘When the engine 18 next
stm*ted,, as the gOVernor- -balls rise they will
move the eam ¢’ ”out from behind the disk 7

and when the cam has entirely cleared the
disk the rod [ will be acted upon by its spring
to return the disk to its normal position in
the path of the cam ¢', and thus the stop-mo-
tion will be again rendered operative awto-
matically and without the necessity of any
hand manipulation.

It is desirable that the attention of the en-
oineer should be called to the engine when-
ever its speed has become &bnornml or when
it htas been stopped either by reason of such

abnormal speed or through the closing of the
electrie cireuit above desm ibed. FPo accom-

plish this result, an indicator is so connected
to the governor that whenever the speed of
the engine becomes abnormal sald indicator
1S oper a,ted and the attention of the enginecr
attracted. 'The form of indicator wh]ch I8
preferably used is an electrie bell, and this
bell is preferably so connected to the stop-mo-
tion above described that the bell i1s rung be-
fore the variation from the normal %peed of
the engine becomes great enough to stop the
engine and eﬂnunues toring 1111L11 the engine
is again started or the electl'lc circult in whl(,h
the bell isplaced is broken. In theconstruc-
tion shown the arm £ is insulated from: the
oovernor-column {1411{1 the bar 2 is provided
with a bmder -post ¢', to which is connected

the wire 2 from Lhe, battery I, said battery

being grounded through the wire 2°. An in-
dicator in the form of an electrie bell ' is in-
serted in the line of wire . When the en-
oine is running at normal speed the parts oc-
cupy the I]Oﬁ.lbl()l] shown in Ifig. 6 and there
is o current through the wire 2°; but when
the Speefl varies from the normal, so that the
cam ¢ contacts with either of the disks ', the
wire 7° becomes grounded through said cam
and disk and the en ogine and a current passes
through the wire 2° and the bell T'j is rung and
00111..1111108 to ring until the cam ¢’ is moved
from eng wemcnb with said disk. The hand-
lift disk 7' is provided with a facing 1Y of in-
sulating material, so that the indicator will
not be operated when the en oine i1s stopped
by the enginecr in the 1*eﬂ'uLu‘ way.

It 1s Sonwtun(,s dc,bllﬂbli} to be able to stop
the engine from some distant point, as from
SOME other room in the building. One fea-
ture of the mechanical stop-motion above de-
seribed is that it is of such character that it
not only serves to stop the engine automat-
ically when the speed of the engine rises
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above or falls below predetermined limits,
but also permits of the engine being stopped
by electrical means from a distant point.
This is made possible by the fact that the in-
dependently-movable engaging device—viz.,

the bolt d—is of such character and so com-
bined with the other parts that while it may
be operated to disconnect the two parts of the

‘T-lever by the mechanical means above de-

seribed it may also be operated by the clos-
Ing of an electric circuit. To enable this re-
sult to be accomplished, an electromagnet E
1s arranged within the cup-shaped receptacle
formed by the hub {* and annular flange 55,
being suspended therein by being secured to
a bracket 6", secured to the hub b* by screws
b*. The armature m of said electromagnet

'is secured to the bolt d and so that when said

electromagnet is energized and the armature

‘thereby attracted the “result will be to with-

draw the bolt d from the recess d' and thus
effect the disconnection of the two parts of
the T-lever, permitting the weight 6% to fall
and the arms b’ b’ and rods c ¢ to be moved
Independent of the governor and so as to pre-
ventthe opening ot thesteam-valves, asabove
described. IPreferably the bolt d is provided

. with a shank or extension d?, the end of which

30

35

enters a recess formed in the bracket 6! as
shown in Fig. 7, for the purpose of guiding
the movement of the bolt d and attached ar-

mature m. A spiral spring n, surrounding
the shank d* and abutting at one end against.

the bracket b and at the other end against
the armature m, is also preferably employed

to assist in returning the armature and bolt

- to their normal position and in causing the

40"

45

55
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bolt d to enter the recess d when the two are
again brought into alinement.

The wires o 0 from the electromagnet E are
led out thr oufrh a slot of %mt&ble length
formed in the flange §° and through hub bm
to the .b_mdmg—posts p p, secured 0 but insu-

lated from the hub 6 from which binding-

posts the wires o' o'may be led to any desired
distance from the engine, the circuit includ-

1mng a battery B or other source of electricity
and a push-button or other circuit-closing de-

vice 0. If desired, hand-circuits may extend
to the different rooms of the establishment
where the engine is located, each branch be-

ing provided with a push-button or c¢ircuit-

closing device, and so that 1f 1t be desired to
stop the engine promptly from any of said
rooms it will only be necessary to push the
button. A plate or cover O, pivoted at b*
to the face of hub 6%, is secured in position

by means of a screw 0%, passing through slot

b1, formed in said plate.

As above stated, it 1s necessary in the case
of a condensing-engine, in order to stop the
engine promptly, not only to prevent the ad-

mission of steam to the cylinder, but also to

destroy the vacuum in the cylinder and in
the condenser. To accomplish this result,
whenever the stop-motion above described is

operated, either automatically by the mech-

Y |

anical means described or by the closing of
an electrie circuit, a valveisemployed tocon-
trol the admission of air to the condenser,
sald valve being arranged to be operated by
or simultaneously with the stop-motion.
Referring to Fig. 9, I is a valve for con-
trolling the admission of air to the condenser.
This valve is arranged in a casing composed
of two parts I'" F*, the part ¥ in the form
shown in the drawings constituting a base or
standard adapted to be secured to the floor,
and the part F* constituting a cap or cover
adapted to be secured to the part F'. The
base F'is provided with a seat r for the valve

and with a passage or chamber 7' in com-

munication with a pipe 72 which in turn
communicates with the condenser. The in-
terior diameter of the lower portion S of the
cap or cover F¢ which is preferably of cylin-
drical form, 18 consider ably greater than the

1 diameter of the valve, and 1s provided with

a series of holes or apertures S'. The in-
terior diameter of the upper portion S° of the
cap K¢ is preferably only slightly greater
than the diameter of the valve, and so as
to constitute a dash-pot for the valve, said
portion S* being provided with one or more
holes or apertures S° for the gradual escape
of the entrapped air. The valve-rod F°,
which may be made in two parts for the pur-

pose of adjusting the length thereof, projects

through the cap F?and is to be connected
with some part adapted to operate the valve
F at the proper time. In the arrangement
shown in the drawings said valve-rod 1s con-
nected with a lug 7, projecting from the hub
b, by means of a pin ¢, projecting from the
upper end of said valve-rod, and which enters
an elongatedslot ", formed in thearc ofa circle
inthe lun*z‘ Thisslot 2should be of sufficient
length to permit whateverrange of movement
it is desired the governor-sleeve shall have

in the normal working of the engine without

disturbing the valve If. "T'he partsare soar-

ranged and combined that as long as the en-

oine runs within the predetermined limits of
speed the valve F will remain closed, being

-held in its closed position by the atmospheric
pressure upon the top of the valve, the pin

{' on the valve-rod playing back and forth in
the slot 7* as the governor-balls rise and fall.
Whenever therods ¢ ¢, however, are moved,
either by the rise of the governor-balls and
the consequentlowering of the weight {° or by
the fall of said welght independent of the
governor, as above described, to a position
where the opening of the steam-valvés will
be prevented, then the lug { will be raised
sufficiently not only to cause the engage-
ment of the lower end of the slot * with the
pin #', but also to raise or lift the said pin
and the valve-rod and valve connected there-
with. The liftingof the valve I away {rom its
seat will permit the air, which enters through
the holes S', to flow between the valve and
its seat and thence through the passager and

the pipe r* to the condenser, thus destroying
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the vacuum in said condenser and in the
engine-cylinder simultaneously with the cut-
ting off of steam from the cylinder, thereby
causing the engine to be brought quickly to
a full stop. DBy adjusting the length of the
valve-rod I° the parts may be so adjusted
that the opening of the valve If shall be ef-
fected at justtheright time. Asabovestated,
the arrangement or adjustment of the parts
may be such that the rods ¢ ¢ will be moved
to the necessary position to prevent the open-
ing of the steam-valves by the rise of the
covernor-balls before or at the time the bolt
d is operated to disconnect the two parts of
the T-lever, and in such case the valve F' may
be and, if the parts be adjusted so that the
opening of the valve is to be exactly simul-
taneous with the cutting off of steam from
the cylinder, would be likewise operated by
the rise of the governor-balls. It is prefer-
able, however, that the parts should be so
adjusted that the opening of the valve I¥ will
be effected by the fall of the weight §® after
the bolt d has been operated to disconnect
the two parts of the T-lever. With such ar-
rangement the portion K* of the cap I will
serve as a dash-pot to resist the movement of
the valve and the connected weight {* and to
limit the fall of said weight. If the vacuum-
valve attachment above described is not em-
ployed, then any other suitable means may
be employed for arresting and limiting the
fall of the weight—as, for instance, the hub
0 may be provided with a projecting lug
and the hub *provided with a corresponding
lug ', carrying adjusting-serew u?, the parts
being so arranged that as the hub 0'Yis turned
by the fall of the weight {® the lug u will
come in contact with the end of the adjust-
ing-serew uw¢, and thereby prevent the further
turning of the hub 0 and consequently the
further fall of said weight. DBy adjusting
the position of the serew «* in the lug %' the
position to which the weight {° will fall may
be accurately regulated.

What we claim as our invention, and desire
to sceure by Letters Patent, is—

1. The combination with the governor, and
the mechanism for regulating the detachment
of the valves, of mechanism connecting said

governor and said regulating mechanism, said

connecting mechanism comprising two parts
demohnbly connected together, one of said
parts being provided with an mdependenﬂy-
movable en aging device, a cam attached to
and moving “with said connecting mechanism
for operating said engaging device to discon-
nect the parts of said connecting mechanism
and an abutment for actuating said cam,
whereby the parts of said connecting mech-
anism may be mﬁsonmtwally dlsconnccted
whenever the speed of the engine becomes ab-
normal, substantially as described.

The combination with the governor, and
the mechanism for regulating the detachment
of the valves, of mechanism connecting said

governorand said regulating mechanism, said

connecting mechanism comprising two parts
detachably connected together, one of said
parts being provided wnh an 111(1(3{}011(1011“3?-
movable engaﬂ'mﬁ' device, a cam attached to
and moving with said connecting mechanism
for opemtin o said engaging device to discon-
neet the parts of said connecting mechanism
and an abutment for actualing said cam, and
means for adjusting the position of said abut-
ment with relation to said cam, substantially
as described.

3. The combination with the governor and
the mechanism for regulating the detachment
of the valves, of mechanism connecting said
covernor and said regulating mechanism, said
connecting mechanism comprising two parts
detachably connected together, one of said
parts being provided with an independently-
movable engaging device for engaging tho
other part, a cam :-:Ltt%hed to and moving wn h

said connecting mechanismn for opera Lm r sald
engaging doww to disconnect the ptuis of
said connecting mechanism, and two abut-
ments for actuating said cam, one of said
abulments being located on each side of said
cam, whereby the two parts of said connect-
ing mechanism will be automatically discon-

1’1(,,0’[0(1 whenever the speed of the engine rises

above or falls below predetermmed limits,
substantially as described.

4. The combination with the governor and
the mechanism for regulating Lhe detachment
of the valves, of mechanism connecting said
oovernor and said regulating mechanism, said
connecting mechanism comprising two parts
detachably connected together, onc of sald
parts being provided W1Lh an mdependently-
movable engaging device for engaging the
other part, a cam attached to and moving with

said connecting mechanism for Gpermau o sald
engaging device to disconnect the parts of
said connecting mechanism, an abutment for
actuating said ecam, and means for moving

the valve-regulating mechanism independent

of the governor when the parts of said con-
]matnw mechanism are dlsmnneoteﬂ sub-
st&ntmlly as described.

The combination with the governor and
the nwehmﬁsm forregulating the detachment
of the valves, of mechanism for connecting
said governorandsaid regulating mechanism,
said connececting mechanism comprising two
parts detachably connected together, one of
said parts being provided with an independ-
ently-movable engaging device for engaging
the other part, means for mechanically oper-
ating said engaging device to disconnect the
two parts of said connecling mechanism at-
tomatically when the speed (}f the engine be-
comes abnormal and means for ol)el*atmw sald
engaging device by an clectrie cireuit, sub-
stantially as described.

6. The combination with the governor and

the mechanism for regulating the detachment
of the valves, of mechanism for connecting
said governor and said regulating mechanisn,
said conneeting mechanism comprising two
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pafts detachably connected togethei*,m echan- ‘

1cal devices for effecting the detachment of
the parts automatically when the speed.of the
engine becomes abnormal and an electromag-
net carried by said connecting mechanism for
eifecting the detachment of the parts by the
use of an electric circult, substantially as de-
SCl‘lbed |
The combination with the governor and
mechmnsm for regulating the detaehment of
the valves, of mechanism eonneetmn* said gov-
ernor and said regulating mecha,nism,, Said
connecting mechanism comprising two parts,
an mdependently-movable engaging device
carried by one of said partsan electromaﬂ'net
carried by said connecting mechanism for op-
erating said engaging device and independent

devices for.operating sald engaging device

when the speed of the engine becomes ab-
normal, substantially as described.

8. The combination with the governor and
mechanism for regulating the detachment of
the valves, of mechanism connecting said gov-
ernor and said regulating mechanism, said
connecting mechanism comprising two parts,

an independently-movable engaging device

carried by one of said parts, an electromagnet
carried by sald connecting mechanism for op-
erating saild engaging device, a cam carried

by said connecting mechanism for operating

sald engaging device and an abutment in the
path of the cam, substantially as described.

9. The combination with the governor and
mechanism for regulating the detachment of
the valves, of mechanism for connecting said
governor and said regulating mechanism, said

mechanism comprising two parts detachably

connected together, means for effecting the
detachment of the parts comprising a cam at-
tached to and moving with said connecting
mechanism, an arm secured to the governor-
arim and an
abutmentadjustably mounted onsaid barand
arranged in the path of sald cam, substan-
tmlly as described.

10. The combination with the governorand

mechanism for regulating the detachment of
the valves, of meehamsm for connecting said
oovernor and sald rewulatmn mechamsm said
meehamsm comprising two parts detachably

connected together, means for effecting the

detachment of the parts comprising a cam at-
tached to and moving with said connecting
mechanism, an arm secured to the governor-
standard, a cross-bar adjustably earrled by

sald arm and an abutment adjustably mount-
ed on each arm of said cross-bar and arranged
m the path of said cam, substantially as “de-
scribed.

11. The combination with the governor and
mechanism for regulating the detachment of
the valves, of mechanism connecting said gov-
ernor and said regulating mechanism, devices
for disconnecting said connecting mechanism
whenever the speed of the engine becomes ab-
normal, including a movable part under the

control of the attendant whereby said devices
may be rendered inoperative and the engine
stopped without detaching the valves, Sub-
stantlally as described.

The combination with the governor and

'meehanism for regulating the detachment of

thevalves, of mechanism connecting said gov-
ernor and salid regulating mechanism, of de-
vices fordisconnecting sald connecting mech-
anism comprising a cam and a movable abut-
ment, whereby the abutment may be moved
out of the path of the cam and the engine
stopped without detaching the valves, sub-
stantially as described.

13. The combination with the governor and
mechanism for regulating the detachment of
the valves, of mechanism connectingsaid gov-
ernor and said regulating mechanism, of de-
vicesfor disconnecting said connecting mech-
anism comprising a cam and a laterally-yield-
ing abutment, wherebythe abutment may be
moved out of the path of the cam and the en-
gine stopped without detaching the valves
and the abutment automatically returned to
its normal position when the engine isstarted,
substantially as described.

14. The combination with the governor and
mechanism for regulating the detachment of
the valves, of mechanism for connecting said
governor and sald regulating mechanism, said
connecting mechanism comprising two parts,
an independently-movable engaging device
carried by one of said parts, a cam operating
sald engaging device and a movable abut-
ment in the path of said cam, whereby the
engine will be automatically Stopped when 1ts
speed becomesabnormal,orthe abutmentmay
be moved out of the path of the cam when the
engine is to be stopped by the engineer, sub-
stantially as described.

15. The combination with the governorand
the mechanism for regulating the detachment
of the valves, of mechanism connecting said
governor and said regulating mechanism, said
connection comprising two parts detachably
connected together, means for effecting the
detachment of the parts comprising a cam
carried by said connecting mechanism, and
means for adjusting said cam, subst&ntml]y
as described.

16. In a stop-motion for a steam-engine an
arm adapted to be secured to a statmnary part
of the engine, a bar carried by said arm, an
abutment adjustably mounted on said bar
and a device forengaging said abutment, sub-
stantially as described.

17. In a stop-motion for steam-engines an
arm adapted to be secured toastationary part
of the engine, a bar adjustably carried by
sald arm an abutment mounted on said bar
and adevice for engaging said abutment, sub-
stantially as descrlbed :

18. In a stop-motion for steam-engines an
arm adapted to be secured toa sta,tlonary part
of the engine, a cross-bar adjustably carried
bysaid arm an abutment adjustably mounted
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on cach arm of said eross-bar and a device for
engaging said ab tltmenf Sllb‘itdlﬂl&l]} as de-
SCT 1bed |

19. Inacondensing-engine Lhe (*Ombumtmu |
with the governor and the mechanism for reg-

ulating ‘Lhe detachmentof the valves, of mmeans

for moving said regulating mechanism 1o pre-

vent the admission of steam to the eylinder,

and means for destroying the vacuum in the

condenser and the parts eonnecied therewith,
substantially as described. -

- 20. Inacondensing-engine the combination -
with the governor and the mechanism for reg-

ulating the detachment of the valves,of mech-
anism for detachably connecting said gov-
ernor and said regulating mechanism and
means controlled by said connecting mech-

anism for destroying the vacuum in the con-

denser, substantially as desecribed.
21. Inacondensing-engine the combination
with the governor and Lhe mechanism forrego-

ulating ‘[he detachment of the valves, of m eeh-

anism for eonneemnﬂ said governor and said
regulating mechmuam smd connecting mech-

anisim cmnprmuw two parts demelmbly con-
nected together, means for effecting the de--
tachment “of said parts, a valve adapted to be

connected to the condenser and controlled by
said connecting ]110{311:11115111 Subshmtmllv as
described.

292, Inacondensing-engine the combination
with the governor and the mechanism for reg-
ulating the detachmentof the valves, of 111e(;]1-
anism for connecting said governor and sald
regulating m echmubm 5:;11(1 connecting mech-
anism comprising two parts, an 111(101”1011(1-
ently-movable engaging device carried by one

of said parts, means for automatically disen-

aaging said engaging device when the speed
of the engine becmno& abnormal,
adapted to be connected to the con denser
a connection between said valve and said

a valve
ﬂ;]](l

connecting mechanism, ‘SUb&Lﬂ]]L ally as d(,m
scribed.

23. The Gombmﬂtmn Wlﬂl the governor, of
an 1.11{11{33’[.01‘ and connections bem cen fsud
oovernor and said indicator whereby the in-

dicator is operated whenever the speed of the
engine rises above or falls below the normal,

substantially as described. -
24, The combination with the frovernor of

an indicator an electric circult for opemtmﬁ'

said indicator, and means for closing said cir-

cuit whenever the speed of the engine rises

above or falls below the 1101‘111&] ‘subqtﬂntmllv
as described.

25. The combination with a stop-motion for
a stecam-engine, of an indicator and connec-
tions between said stop-motion and said in-
dicator whereby the movement of the stop-
motion in stopping the engine causes the in-

~dicator to be operated, substantially as de-

seribed.

2G. The combination with a stop-motion for
a steam-engine comprising a cam and an abut-
ment, of an indicator, and electric connection
between said cam, said abutment and said
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indicator whereby the indicator is operated

whenever said cam engages said abutment,
substantially as described.

EUGENE C. MYRICIs.
GEORGIE (. DOILLG.
YWithesses: |
W. II. THURSTON,
IrRA L. IFISH.
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