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{o all whom it may concern:

Be it known that we, FRANCIS LAWRENCE
residing at Headingly, Leeds, and
WILLIAM RAINFORTH, residing at Armley,
Leeds, in the county of York, England, sub-
jects of the Queen of Great Britain and Ire-
land, have invented Improvements in Safety
Devices for Stopping Pumping-Engines, Mo-
tors, and other Machines, of which the fol-
lowing is a specification.

This invention has reference to improve-
ments in safety devices for stopping pump-
ing - engines, motors, and other machines
(hereinafber referred toas ‘* engines ) as soon

as they commence to run too fast, so as to

prevent damage and breakdowns, and is
more particularly designed for use with hy-
draulic plants. For this purpose a recipro-
cating part of an engine is provided with a
welght that is held in an inoperative attitude

or position while the speed of the engine is

normal by a spring adapted, on the speed of
the engine becoming excessive, to yield, owing
to the resistance oF ered by the weight to the
more sudden transter toit through the spring
of the rapid motion of the reciprocating part.
The weight then assumes such an attitude or
position that on the return stroke of the re-
ciprocating part the weight will act as a tap-
petupon a level or other device, the displace-
ment of which causes the supply of motive

Safety devices according to this invention
can be constructed in various forms andcan
be applied to various machines having recip-
rocating parts. Such a device may be fixed
horizontally, vertically, or inclined at an an-
gle to suit the machine to which it is to be
applied, subject to such modifications in the
detalls as may be necessary to carry the in-
ventioninto effect on any particular machine.

Figure 1 is a side elevation of a horizontal
pumping-engine fitted with asafety device ac-
cording to this invention; Fig. 2, an end view
thereof Figs. 3, 4, and 5 detml views here-
inafter mor,e partwulmly 1eferred to. FKigs.

6 and 7 are elevations at right angles to ea,ch
other of a vertical pumping-engine fitted with
a modified arrangement of safety device.

In the arrangement illustrated in Figs. 1
to 5, inclusive, 1 is the pump-barrel; 2and 3,

plate 14, seeured to the be@rmﬂ' 8.

the high and low pressure steam-cylinders of
the engine; 4, the steam-supply pipe, and 5
the cross-head to which the pump-plunger
and piston-rod are attached. Upon theeross- gs
head 5 a bracket 6 is bolted and has mount-

ed upon it a weighted lever 7, which may

convenlently be formed with a tubnlar boss
7%, as seen clearly from Fig. 3, which is a
sectional view of the bracket and lever 7 6o
drawn to a larger scale. The boss 7 works
in a suitable bearing 3, secured in the bracket
6, and forms the fulerum of the lever.

Through the boss extends a spindle 9, to one

end of which a worm-wheel 10 is secured, and 65
to the other end are secured two disks 11 112,
which rest in a recessed end of the bearing 8
and which clamp between them one end of a
spiral spring 12, encircling the spindle, and
having its other end secured to the lever 7, 7o
as shown. 'The worm-wheel 10 gears with a
worm 13, that is carried by an end Or cover
Fig.41sa
view at 1i0‘ht angles to Hig. 3 with the cover-
plate 14 lemoved and Flﬂ' 5 shows thecover- 75
plate detached. The tension of the spring
can beadjusted by actuating the worm, which

1s formed with squared ends to enable this to

be readily eiffected by a spanner or key.

To the lever 7 is attached a spring-pressed 8o
pawl 15, thatengages with a circularorcurved
rack 16, formed on the inner surface of an
enlarged part of the bearing 8, as shown, the
arrangement being such that the weighted
lever can only move in one direction and that 8s
when its attitude 18 changed it cannot return
to its normal attitude until released by the
person in charge. To enable the pawl 15 to
be readily disengaged from the rack, it is pro-
vided with a pin or peg 17, which extends out- go
wardly through a slot 18 in the cover-plate.

Tothe pump-barrell orother conveniently-
situated stationary part of -the pump is fixed
a bracket or standard 18,in which are pivoted,
one above the other, a Welf"‘hted lever 19 and g5
a lever comprising two arms 20° and 20°, con-
nected by a rock-shatt 21. The arm 203' is
provided with a pin 22, that engages in a
noteh 23 in the weighted lever 19in sueh away

that the latter is thereby supported, and the 100

other arm 20" is provided with a cushion 24,

| of leather or other suitable material, for the
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the raclk 16.

b

lever 7 to strike against when the speed of |

the pump becomes excessive, and the lever

7 is thereby thrown forward. The axis of.

the fulerum or pivot of the lever 19 1s in the
same vertical plane as its supporting two-
armed lever, but above it, and the notch in
the lever 19 is so shaped and arranged that
the arm 20?, which engages with it, acts as a
strut, the weight being thereby transmitted
to the shaft 21, and little force is required to
be applied by the lever 7 to the arm 20° to
liberate the lever 19. The weighted lever 19
is econnected to the stop-valve 25 of the engine
by any suitable means, such as a wire or rope
26, passingovergulde-pulleys 27 and attached
to a lever 28, acting onthespindle of the valve
25, which is econveniently of the equilibrium
type.

By adjusting the tension of the spring 12
the device may be set so that the weighted
lever 19 will come into operation and cut off
the supply of motive fluid at any desired en-
vine speed. A pointer may be attached to
the worm-wheel 10 and an index provided on
the outside circumference of the end plate
14, so as to indicate the speed at which the
pump 18 set to work.

The operation of the apparatus 1s as fol-
lows: When the engine is running at its nor-
mal speed, the weighted lever 7 1s carried to
and fro in a vertical attitude and just clears
the cushion 24 on the arm 20*. Immediately
the engine commences from any cause—itor
instance, owing to the bursting of a pressure-
pipe—to run at a greater speed than that to
which the apparatus has been set the weight-
ed lever 7 does not recelve the saine accelera-
tion as the piston, and therefore slips and
takes up a different attitude—for instance,
that shown in dotted lines in IFig. 1, in which
it 1s firmly locked by the pawl 15 engaging
On the return of the piston the
lever 7 comes into contact with the cushion
24 and knocks the arm 20° downward and
backward,thereby moving downward the arm
20* and dlqengmmw the pin 22 from the notch
23 in the lever 19, with the result that the
weighted lever 19 is liberated and falling by
grawity closes the stop-valve 25 through the
mediam of the wire or rope 26, shutting off
the supply of steam and stopping the engine.

In the modified arrangement, suitable for
vertical pumping-engines, illustrated in Figs.
6 and 7, the weighted lever 7 is pivoted to the
pump cross-head 5 and the spring 12 is at-
tached at one end to it and at the other end
to a lever 30, capable of adjustment by means
of a nut 31, screwed onto a swing-bolt 32,
which extends through the lever 30. The

stationary weighted lever 19 is supported by
a crank-pin 33, that extends from a disk 34,
mounted beneath it, engaging with its notch
23, a second erank-pin 35, extending from the
disk 34, being linked to one arm 20* of a lever,
the other arm 20° of which is provided with
a cushion, as above mentioned.
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In another modification a flexible spring to
which a weight is attached may be used with
any suitable catch and regulating arrange-
ment, and, again, a weight sliding in a box
with suitable regulating arrangements may
be used.

In some cases the fall of the weighted lever
19 may cause the completion of an electric
circuit, so as to ring a bell to warn the attend-
ant that the engine is stopped.

What we c]a,l_m 15—

1. A safety device for engines comprising
a movable weight carried by a reciprocating
part of the engine, means.adapted to hold
sald weight 1n l’[&, inoperative attitude or po-

 sition while the speed of the engine 1S nor-

mal but to yield under the action of the
weight when the speed becomes excessive and
an abutment in connection with a motive-
fluid-supply device, said abutment being lo-
cated in the path of the weight when the said
weight is moved into its operative attitude
or position and capable of being thereby dis-
placed and stopping the supply of motive
fluid as set forth.

2. A safety device for engines comprising
a weight carried by arecipr oc,a,t,mn* part of the
engine, a spring adapted to hold ‘said weight
in its 1nopembwe attitude or position while
the speed of the engine isnor mal but to yield
under the action of the weight when the speed
becomes excessive, mneaus fo: adjusting the
tension of said spring, and an abutment in
connection with a motive-fluid-supply device,
said abatment being located iu the path of
the weight when in its operative attitude or
position and capable of being thereby dis-
placed and stopping the SUpply of motive
fluid, as set forth.

3. A safety device forengines comprising a
weight carried by a reciprocating part of the
engine, a spring adapted to hold said weight
in its inoperative attitude or position while
the speed of the engine is normal but to yield
under the action of the weight when the speed
becomes excessive, means for preventing the
return of the weight to its inoperative atti-
tude or position and an abutment in connec-
tion with a motive-fluid-supply device, said
abutment being located in the path of the
weight when in its operative attitude or posi-
tion and capable of being thereby displaced
and stopping the supply of motive fluid, as
set forth.

4. A safety device for engines comprising a
weight carried by a Iec1p100a,tm part of the
engine, a spring adapted to hold said weight
in its inoperabive attitude or position while
the speed of the engine is normal but to yield
under the action of the weight when the speed
becomes excessive, mneans “for adjusting the
tension of said spring, means for preventing
the return of the weight to its inoperative po-
sition, and an abutment in connection with &
motive -fluid -supply device, said abutment

| being loeated in the path of the weight when

70

75

30

QO

95

IGO0

105

1 10O

115

120

125

130



IO

15

20

25

30

40

45

56

y welghted leverpivoted to a

665,447

in its operative attitude or position and capa-
ble of being thereby displaced and stopping
the supply of motive fluid, as set forth.

5. A safety device for engines comprising a
weighted lever pivoted to a 1601pmcatm part
of the engine, a spring adapted to hold the
sald weighted lever at an angle to the path
of said reeipmeaping part While the speed of
the engine is normal but to yield under the

action of the weighted lever when the speed |

becomes excessive, and an abutment in con-
nection with a motive-fluid-supply device,
sald abutment being located in the path of
the weighted lever when in its operative atti-
tude or position and capable of being thereby
displaced and stopping the supply of motive
fluid, as set forth.

6. A safety device for engines comprising a
weighted lever pivoted to a reciprocating part
of the engine, a spring adapted to hold the
sald Weighted lever at an angle to the path
of said reciprocating part while the speed of
the engine 1s normal but to yield under the
action of the weighted lever when the speed
becoines excessive, a pawl carried by the
weighted lever and engaging & curved rack
car rled by the reci proea,tm part andanabut-
mentin connection with a motive-fluid-supply

device, sald abutment being located in the

path of the weighted lever when in its oper-
ative attitude or position and capable of he-
ingthereby displaced and stopping the supply
of motive fluid, as set forth.

7. Asafetydevice for engines comprising a
reciprocating part
of the engine, a spring adapted to hold the
said weighted lever at an angle to the path of
sald reciprocating part wnlle the speed of the
engine 18 normal but to yield under the action
of the welghted lever when the speed becomes
excessive, a pawl carried by the weighted le-
ver and engaging a curved rack carried by
the recipr oeatm part, and an abutment in
connection with a, motive-flanid-supply device,
sald abutment being located in the path of
the weighted lever when in its operative at-
titude or position and capable of being there-
by displaced and stopping the supply of mo-
tive fluid, as set forth.

8. Asafety device for engines comprising a
weight carried by a reciprocating part of the

engine, a spring adapted to hold said weight
in its inoperative attitude or position while
the speed of the engine is normal but to yield
under the action of the weight when the speed
becomes excessive, a weight connected to the
stop-valve of the engine, and displaceable
means for supporting said weight in a posi-
tion corresponding to the open position of said
valve, sald means being provided with an
abutment located in the path of the weight
carried by the reciprocating part of the en-
cine when said weight 1s in its inoperative at-
titude or position, as set forth.

9. Asafety device for engines comprising a
welght carried by a reciprocating part of the
engine, a spring adapted to hold said weight
in its moperatlve attitude or position Whﬂe
the speed of the engine is normal but to yield
ander the action of the welght when the speed
becomes excessive, a weighted lever pivoted
toa fixed partand connected to the stop-valve
of the engine, a second lever also pivoted to
a fixed part and provided with an abutment
located in the path of the weight carried by
the reciprocating part of theengine when said
weight is In its inoperative attitude or posi-
tion, and means whereby the said two levers
are coupled in such a wayastoprevent thefall
of the former until the latter is displaced, as
set forth.

10. In a safety device for engines, the com-

bination of a weighted lever pivoted to a re-

ciprocating part of the engine, a spring tend-
ing to maintain saild lever at an angle to the
path of said reciprocating part, means for ad-
justing tension of said spring, a rack and pawl
one carried by said lever and the other by the
reciprocating part, a stationary weighted le-
ver, means for connecting it to the stop-valve

‘of the engine, a stationary lever carryving an

abutment, and means for coupling said two
stationary levers so as to prevent the fall of
the former until the latter is displaced as set
forth.
Signed at Leeds, in the county of York, Eng-
land, this 14th day of August, 1900.
FRANCIS LAWRENCE LANE.
WILLIAM RAINFORTH.
W itnesses:
WM. JOHNSTON,
W. H. MCELLROY.
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