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--specification.

~mined limit.
-ever,“that when certain combinations of the
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1o all whom 'it. may concern:
Be it known that I, F'raxos Hopexinsox,
a subject of the King of Great Britain and

Ireland, residing at Edgewood Park, in the

_county of Allegheny and State of Pennsyl-
vania, have invented a new and useful Im-
provement in Automatic Stops for Elastic-
Fluid Turbines, of which the following is a

. This invention relates to elastic fluid tur-
bines and more particularly to means where-
by the working fluid supply thereto is auto-

~matically cut off when for any reason the

turbine speed exceeds a certain prédeter-

It is to be understood, how-

~ elements entering into the make-up of the
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apparatus as illustrated and described and

"hereinafter particularly claimed - without.

reference to turbines, those combinations so
claimed are to be deemed dominating where-
ever for other uses they may be found ap-
plicable. '

Among the many objects of this invention’

which will readily appear to those skilled in

_ the arts to which it appertains, one has been,

to produce comparatively simple and effi-
cient means for accomplishing the automatic

*‘cut-off of the working fluid supply to elastic
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fluid- turbines when a predetermined speed
is exceeded. :

As this class of turbine is largely used
for driving eleetrical apparatus, and, as
excessive speed of a turbine, when driving

such apparatus, is liable to be due to a:

-cause, thie effect of which would be similar
to the blowing of a fuse or the opening of a
switch or circuit breaker, a further object of
this invention has been to prodiuce an auto-
matic device :as above outlined which will
assure that the fluid supply after being au-
tomatically cut off, remains so. until manu-
ally cut in, when the cause of the excessive
speed, may, before damage is cdone be de-
termined and if possible remedied. or re-
moved. T

‘To such ends, -a practical embodiment of
this invention is described in the specifica-

. .tion and illustrated in the presented draw-
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ings throughout both views of which similar
elements are denoted by like characters.

In the drawings Figure 1 is a sectional
elevation -of the flnid cut-off valve utilized
with thisinvention and its operating motor,
and Fig..2 is a sectional elevation of the

Specification of Letters i’atent. ‘

device controlling the operation of the fluid
cut-off valve. S
Situated at any suitable position along the

fluid supply line to the turbine, is a valve .

casing 8 within which a piston valve 4 of
any suitable type reciprocates. The stem 5
of the valve, projects through and beyond
the end 6 of the valve casing and into a
valve-motor cylinder 7 secured to the end of
the valve casing. The valve-motor cylinder
is bored to two diameters as shown in
the drawings and the valve stem 5 carries
two pistons 8 and-9 located in the different
sized bores. Each of these pistons'is pref-
erably water-grooved to preserve a tight fit

within its cylinder and a valved-by-pass

10 through the top 6 of the valve casing
and the wall of cylinder 7 leads from the
interior of the valve casing 3 to a point 11
at all times above piston 8. A bushing 13
within end 6 of the valve casing. suvrounds
valve stem 5 with a loose fit, whereby fluid
is allowed to gradually leak through the
bushing around the valve stem.

the atmosphere through ‘a pipe 14 controlled

by means hereinafter described, and piston

9 is provided with an extension 15 which
forms. a tell-tale or visible indicator, and
which extenas out through an opening ‘here-
for in the end of the valve-motor casing.

Assuming that pipe 14 is closed to the at-
“mosphere and that the interior of valve

casing 3 is subject to fluid under pressure, it
will be seen that the pressure accumulated
below piston 8 will hold the valve 4 open

-as shown in Fig. 1 against the pressure above

piston 8 on account of the difference in
effective areas on the opposite sides of piston
8; piston 9 occupying a larger or' greater
area than valve stem 5. It will be seen how-

‘ever that when pipe 14 is open to the atmos-

phere high pressare fluid will pass through
by-pass 10 and the pressure on top of piston
§ will move said piston downward and close
valve 4, as the area of by-pass 10 is greater
than the leakage area around piston-rod 5
within bushing 18. Tt will be seen that the
position. of valve 4 is at all times visibly
indicated by tell-tale 15.

The controlling device for exhaust pipe 14
will now be described. Pipe 14 in Fig. 2
which is a continuation of pipe 14 in Fig. 1
communicates with a chamber 16 which in

turn  communicates. with a chamber 17

, Patented Nov. 23, 1909. "
. Application filed November 17, 1904. Serial No. 233,081,

The valve-
motor cylinder, below piston 8, connects with-
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through ‘a passage-way ‘18 controlled by a
valve 19. Chamber 17 it in direct com-
munication at all times with the atmospherg
and the position of valve 19 determines or
controls the operation of the supply “cut-off
valve 4. In order that valve 19 opens pas-
sage 18 and placesjexhaust pipe 14 in com-

munication with the atmosphere to close "

valve 4 when the speed of the turbine to
which the device is attached exceeds a cer-
tain predetermined limit, the device js pref-
crably connected to the turbine shaft. The
valve controlling device, which is self-con-
tained, so to speak. is carried within a hous-
ing 20, which is bolted or otherwise secured
to. one end of the turbine casing 21; or 21.

‘litany represent one end of a bearing housing

for the turbine shaft.. -
Rotatably journaled within bushings 22
and 23 formed in opposite ends of housing
20 is a centrifugal spring resisted device or
agent, comprising a revoluble shaft 24, a
member 25 revoluble with said shaft 24 but
movable longitudinally thereof by means of
fly-balls or weights 26; a pin 27 adapted to
be moved by member 25; a revoluble bushing

28 surrounding pin 27 and a spring 29 re-’

sisting the centrifugal action of weights 26
and which is adjustable as to its resistance
by means of a nut 30 lying against a contain-
ing ¢ollar 31. ~Arms 32 which carry the

weights 26 are pivotally mounted on member -

25, which member is formed in halves and
bolted together as at 33. Each arm 32 is
formed in the nature of a bell crank lever

- and the short arm of the lever is'ball ended

40

as at 84 and lies within an annular groove
or space between shoulders formed for that
purpose on shaft 24. From this it will be
seen that when the force.due to the outward
movement under centrifugal action of
weights, 26 is sofficient to overcome the re-
sistance of spring 29, the member 25 will be

. forced longitudinally of shaft 24, and bolt

45

33 which: lies within the path of pin 27, will
move against said pin 27 and force it out-
wardly or longitudinally- within its sur-
rounding bushing. This centrifugal device
which is contained within housing 20 is, as
before stated, preferably driven fromr the
turbine shaft and this is done by means of a
flexible connection now described. = A pin 35
carried on 4 disk 36 keyed or ‘otherwise se-
cured to shaft 24 lies within a slot formed

within a collar 87, which is screwed or other-.
)

wise fastened onto the end of the turbine

- shaft 88. This pin 85 lies loosely, within the

60

slot formed in the end of collar 87 and it will
be seen that by means of this, a driving con:
nection is easily established between the tur-
bine shaft and the centrifugal device with-
out the necessity of fine alinement of the tur-

bine shaft and shaft 24. Tt will be seen that
one size of the centrifugal device may be-

utilized for many different sizes of turbines,

- atmosphere.

940,689

- and that this construction forms an efficient

yet extremely cheap type of coupling. Valve
19 is provided with a stem 39 which is pre-
vented from turning by ineans of a screw 40
which lies within a channel formed in the
stem. \
Pivotally mounted at 41 within a bifur-\
cated supporting arm or lever 42, which in "
turn is pivoted at 43 to the end of housing-
20 is a tripping lever 44, one end of which
always lies in the path of pin- 27, while the
other end, when the device is in operative
position, lies in the path of valve stem 39.
The end 45 which lies in the path of valve
stem -39 is provided with a hardened sharp
edged block, and an adjustment screw 46 is
provided whereby a nice adjustinent between
the end of valve stem 39 and this hardened

block at the end 45 of the tripping lever, is

accomplished. : , :

A spring 47 is attached to the bifurcated
lever 42 and operates to hold one end of the
tripping lever 44 in contact with the pin 27
and the other end in contact-with the lower
end of the valve stem 89 and thereby holds
the valve 19 to its seat and closes communi-
cation between the pipé 14 and the atmos

phere. As the speed of the turbine increases,.
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the weights 26, which are fulerumed om:the. .

shaft 24, move outwardly and foree- the
member 25 longitudinally of the shaft in
opposition to the pressure of the spring 2v.
When the turbine reaches a predetermined
and excessive speed, the weights 26 force the
member 25 to such a position that the lost

-motion between the bolt 33 and the pin 27 is.

taken up and the pin 27 is moved longitudi-
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nally to actuate the tripping lever 44. The .

pin 27 by turning the tripping lever 44 about

.1ts fulerum 41 movesthe end 45 off the valve

stem 39 and permits the valve 19 to open

under the influencé of the fluid pressure

within the pipe 14 and to thereby place the
pipe 14 into direct communication with ‘the
The spring 47, which is at-
tached to the lever 42 on which the tripping

lever 44 is fulcrumed, -permits the lever 42

to yield under the force transmitted by the
pin 27 and consequently permits the lever 44
to be tripped ; that is, moved from under the
stem 39 with less effort: As soon as the pipe
14 is.in communication”with the atmosphere
the valve 4 -is immediately closed and the
fluid supply to the turbine 1s cut off.

It will be seen that valve 4 will remain.

closed and the fluid supply cut off from the "

-turbine until tripping lever 44 is again man-

ually placed in position by means of lever 42.
T claim— - _ N
1. In a device of the class described, the -

combination with a chamber having an in-

let pert and an outlet port, a cut-off valve,

a pressure pipe in communication with the

chamber through the inlet port and in com-

munication with the casing of the cut-off %
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valve to normally hold the cut-off valve un-
seated, a valve normally seated to close the
outlet port in the chamber, a latch bearing
against said valve to hold it seated against
pressure in the pipe, an adjusting means

for said latch, a speed-responsive device.and -

" means actuated by the speed-responsive de-

vice for tripping. said latch to permit the

* pressure in the pipe to unseat the valve for

10

15. valve in the line, a {tuid actuated emergency

20
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‘the chamber and thereby relieve the pressure

in~the pipe to permit the cut-off valve to
close. - : ) o

2. In-a device of the class described, a
fluid- supply line for motors, an emergency

valve motor operatively connected to said
emergency valve and normally Lolding said

valve open, a speed-responsive device driven -
by the motor, and means whereby the motor.

may be driven at . speed less than a de-
termined maximuii  without - effecting =

movement of the emergency valve, said last

named means being actuated by the speed-
responsive device to effect a quick closing
movement of the emergency valve when

“{he speed-responsive device indicates a speed
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-of the motor above a maximum.

In combination, a fluid. supply line for
a ‘métor, an emergency valve in the line, a

tpressure device for normally holding the
‘emergency , valve open,’ a speed-responsive.

device driven by the motor, and means ac-
tuated by the speed-responsive device for
relievinig pressure on the emergency valve
to effect. a closing movement, thereof when

‘the motor exceeds a determined maximum.
. AN . - ' . .

speed. ;

4. In combination, a fluid motor, a fluid
supply line therefor, an emergency valve
in ‘the line,  a fluid actuated valve motor
operatively connected to said valve, a speed-
responsive device driven by the fluid motor,
an auxiliary valve controlling the delivery
of motive fluid from said valve motor, ad-
justable means for seating the” auxiliary

valve to maintain through the agency of said

valve motor said emergency valve open, and
means actuated by said speed-responsive de-

-vice for tripping said adjustable means to

relieve pressure in the valve motor and

‘thereby cause said emergency valve to be

closed. - . S _
5, In combination, a pressure chamber
adapted to communicate with a valve casing
of an emergency valve, a port in said cham-
ber adapted to communicate with the at-
mosphere, a valve for said port, means for
normally keeping said valve seated to close

a

the port in the chamber, a speed-responsive

device, and means. actuated by the speed-
responsive device for moving the.valve-clos-
1ng-means out of contact with said . valve
and thereby permitting the pressure in the
chamber- to unseat the valve to allow the
pressure. in said :chamber to escape to the’
atmosphere so as toireliéve the pressure
on the emergency valve ‘and cause said
eniergency valve to close.

6. In a mechanism for controlling motive

-fluid to a motor, a valve casing through

which the motive fluid must pass from the’
source of supply to the motor, a cut-off
valve in said valve casing, a fluid actuated
means for said valve and having opposing
pressures on opposite sides, a valve casing
having a normally closed chamber adapted
to open to the atmosphere, a pressure pipe
communicating with the closed chamber and
with ‘a chamber on one: side of the fluid
actuated means, a valve normally closing
the chamber to maintain pressyre in the
pipe, seating means opposing the pressure
in the pipe to normally keep the last named
valve seated, and a speed-responsive device
which at a predetermined speed will relieve
the seating pressure on the last named valve
whereby the pressure in the pipe will un-
seat the last named valve and exhaust the
pressure i1 the pipe so as to cause the fluid
actuated means to seat the cut-off valve.

7. In combination, a chamber having an
inlet port and an outlet port, a pipe com-
municating with said chamber through its

_inlet port and having communication with

a pressure supply, means in the pipe to com-
municate with a cut-off valve to hold the
cut-off valve unseated while there is pres-
sure in the pipe, a valve for the outlet port
of said -chamber, a yieldingly supported
means for normally holding said last men-
tioned valve seéated, a speed-responsive de-

_vice, and means actuated by the speed-re-

sponsive device for causing the valve seat-
ing means.to move out of operative engage-
ment with the valve and thereby permit the
pressure ‘to escape from the pipe and the
chamber and to allow the ent-off valve ‘to
become seated. E
In testimony whereof I have hereunto sub-
seribed my name this 15th day of November,
1904. '
FRANCIS HODGKINSON.
Witnesses:
Jxo. S. Greex,
Davp Wirrniaas.
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