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No. 794,85"%. ) Patented July 18, 1905,

UNITED STATES PATENT OFFICE.

DAVID C. GARROWAY AND ALEXANDER T. GRAY, OF SCHENECTADY, NEW
YORK, ASSIGNORS TO GENERAL ELECTRIC COMPANY, A CORPORATION
OF NEW YORK.

EMERGENCY-GOVERNOR FOR ELASTIC-FLUID TURBINES.

SPECIFICATION forming part of Letters Patent No. 794,857, dated July 18, 1905.
Application filed December 31, 1903, Serial No. 187,286,

To all whom it may concern: or moving with the latch or arranged to trip
Be it known that we, Davip C. GARROowAY | the latch is a tripping-lever which is located 50

and ALExANDER T. GrAY, subjectsof the King | in the path of the weights or other part of the

of Great Britain, residing at Schenectady, | speed-responsive device and is moved there-

5 county of Schenectady, State of New York, | by under abnormal conditions as to speed. A
have invented certain new and useful Improve- | spring may be arranged to move the latch and
ments in Emergency Governing Mechanism | tripping-lever back to the normal position as 55
for Elastic-Fluid Turbines, of which the fol- | soon as the valve is released. In order to re-
lowing is a specification. _ duce the number of parts and also decrease the

1o In order to prevent elastic-fluid turbines | space required by the parts, the samespeed-re-
from running away orattaining anabnormally | sponsive device may be employed to trip the
high speed due to any cause, it is desirable to | emergency-valve and also to move the gov- 6o
provide emergency - valves which are con- | ernor-valve. The invention is not, however,
trolled by a governor and at the proper time | to be construed as being limited in this respect.

15 come into service and either reduce the sup- A resetting device is employed that extends
ply of motive fluid or cut it off altogether. to the outside of the casing and has an oper-

The present invention relates to emergency | ating-handleaffixed thereto. Between the re- 65
governing mechanism, more especially adapt- | setting device and the valve is sufficient lost
ed to turbines, and has for its object to pro- | motion to enable the latter to close independ-

20" vide an apparatus which is simple in construc- | ently of the former, and between said device

tion and is efficient and reliable in operation. | and an anchor is a spring which tends at all

Tt is also the object of the invention to pro- | times to return it to an off position and out of 70
vide an emergency-valve which can only be | the way of the valve. By reason of this ar-
tripped from a.point or peints within the | rangement whatever friction exists between

z5 turbine-casing and, further, that when once | the resetting device and the stationary parts
tripped can only be reset by shutting off the | has no effect on the valve. Since the actuator
supply of motive fluid. extends to the outside of the casing, it may 75

In carrying out the invention a speed-re- | also serve as a means to indicate the position
spoisive device is driven by the shaft and may | of the valve.

30 be mounted directly thereon or be-driven In the accompanying drawings, which illus-
therefrom by a belt or equivalent device. | trate one embodiment of our invention, Fig-
For convenience and simplicity the admission- | ure 1 is a partial vertical section of an elastic- 8o
valve may be situated in line with the wheel- | fluid turbine of the jet type. Fig. 2isa par-
axis in order to dispense with the use of levers, | tial sectional view showing the emergency-

35 &c., and the speed-responsive device is con- | valve in the closed position. Fig. 3 isafront

nected thereto or is arranged to act thereon. | elevation of the valve and the parts closely

Between the admission-valve and the source | associated therewith. TFig.4 is a viewin ele- 85

of supply is located the emergency - valve, | vation of the emergency-valve tripping-lever.

which is so arranged that under normal con- | Fig. 5 is a detail view showing the spring

40 ditions it offers no opnosition to the steam- | used for returning the resetting device to its
flow. The valve is entirely inclosed and has | normal position; and Fig. 6 is a detail view

- the capacity for self adjustment within cer- | in section, showing the lost motion between go

tain limits to compensate for inaccuracies in | the emergency-valve and its closing device.
alinement and workmanship. A latech nor- 1 represents the casing for the turbine,

45 mally holds the valve against a means, such | which incloses the wheel or wheels 2 and also
as a spring or weight, which continually urges | the speed-responsive device. The latter may
the valve in a direction to cut off the supply | be of any suitable construction. Inthe pres- 95
of fluid to the wheel or wheels. Attached to | ent instance it comprises weight-arms 3 and 4
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and an opposing spring 5, which is seated at
one end on a disk 6, located within the wheel-
shaft, and on the other end on a movable
abutment 7, that engages the rollers 8 of the
weight-arms.  Situated in line with the axis
of the wheel-shaft is a governing-valve 9, that
is moved back and forth by the stem 10, which
is connected to the movable abutment of the
speed-responsive device by the slip-joint 11.
The valve is mounted in a detachable sleeve
12, which sleeve also forms a seat for the
emergency-valve, to be hereinafter described.

The governing-valve and sleeve are carried-

by a valve-casing 18, which is bolted to the
turbine-casing 1. In the valve-casing is a
passage 14, that communicates with a corre-
sponding passage 15 in the turbine-casing and
which leads to the nozzle or other devwe for
discharging fluid against the bucket wheel or
wheels 2.

Mounted within the valve- chamber is an
emergency-valve 16, which is loosely pivoted
at its lower end to a spindle 17, extending at
right angles to the axisof the shaft. The ob-
ject in loosely mounting the valve on the
spindle is to insure the seating of the former
on the sleeve 12. Without such an arrange-

ment there would be difficulty in insuring a |

good seat, owing to slight inaccuracies in
alinement and workmanship. Asshown in
the drawings, the valve is pivotally supported
at its lower end. This arrangement is ad-
vantageous, in that the entrance of steam to
the governing-valve is unobstructed. Thein-
vention, however, is not limited to this ar-
rangement, since the Valve can be supported
at other points.

Referring to Fig. 8, it will be seen that the
projection on the valve, which encircles the
spindle, is provided with a slot 18, which re-

ceives a corresponding projection on the col~

lar 19, which forms a part of the actuating
and resetting device. This arrangement of

the parts permits the valve to have a slight

movement independent of its spindle.

The actuating and resetting device com-
prises a spindle 17, carrying a fixed pin 20,
that is located in a slot 21 in the collar 19.
The pin and slot are so arranged that the valve
can be set in the position shown in Fig. 1 and
the resetting device afterward moved to the

position shown in Fig. 3 without interferring’

with the valve. By reason of this construc-
tion the friction between the resetting device

and the stationary parts can be disregarded.

Attached to the collar 19 in such a manner
that it tends at all times to close the emer-
gency-valve is an extension-spring 22, the
outer end of which is attached to a fixed abut-
ment. Depending from the collar is a dog 23,
that engages with a latch 24, which is carried
by a spindle 25, extending parallel with the
axis of the wheel-shaft. In Fig. 3 the latch
is shown depressed for the purpose of illus-
tration. Surrounding one end of the shaft is

794,857

a eoii-spring 96, which tends at all -times to -

hold the latch 24 in the raised position. In-
side of the wheel-casing and Tigidly mounted
on the spindle 25 is a tripping-lever 27, which
is so positioned that when the speed of the
wheel becomes abnormallv oreat either or
both of the weight-arms 8 or 4 while rotating
with the shaft will engage therewith _and

cause it to rock the spindle 95-in a direction

to release the dog 23, which permits the emer-
gency- -valve to close under ‘the action of the
spring 22. Once thevalve is closed it is held

against its seat by the full pressure of the-
steam, and the only way it can be opened is:
to cut off the supply of steam to the valve-

chamber.
Referring to Fig. 3, 28 (shown in dotted

‘lines) represents the face of the tripping-lé--

ver to be engaged by the governor weight-
arms 8 and 4. In this figure the governor is
supposed to be tI‘&VGllI]C" in the direction of

the -arrow. In order to limit the outward
‘movement of the tripping-lever, due.to the -

action of the coil -spring 26, an adjustable
stop 29is provided. Changing the position
of this stop will change the predetermined
speed at which the emergency-valve willclose.

In Fig: 4 is shown in elevation the tripping-
lever 27 and the Jatch 24.
are rigidly connected: together.
noted that:the end 28 of the latch is beveled
or cut away to permit the dog 19 to depress
it when rotated by the resetting device. -

In Fig. 5 is showna means for changing the
tension of the spring, which moves the reset-
ting device to its off position:
the spindle, 80 the nut on the packing-gland,
which gland prevents the éscape of steam or

other elastic fluid around the spindle, and 31"

a coiled spring that surrounds the spindle.
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These two parts
It is to be:

93
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105

One end of the spring is attached to the oper-

ating-handle 32 or its spindle and the other
end to a fixed abutment 33. This spring has
a tendency at all times to move the resetting
device to its initial position and out of en-
gagement with the emergency-valve.

I de-:

IIO

sired, this spring may be omitted, in which -

case the position of the handle 32 would serve
as an indieator to show the position of the
valve.
handle normally occupies its initial position;
but by swinging it to the left it is always
possible to ascertain whether or not the emer-
gency -valve is open or closed, and in this
sense it forms an indicator even when the
spring is employed.

The action of our invention is as follows:
Assuming that the speed of the wheel in-

creases abnormally until one or both of the
weight-arms or part carried thereby strike
the tripping-lever 27, this causes a move-

ment of the lever inward toward the center:
‘and a corresponding rotation of the spindle

25, which depresses the latch 24 and releases

the dog 23 on the collar 19. The spring 22

When the spring is employed, the
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then causes.the valve tobe seated on the sleeve
12, and the steam-pressure in the valve-cham-
ber will hold it against its seat, and owing to
the fact that the valve is loosely mounted on
its spindle 17 a good seat for the valve is in-
sured.

In Fig. 2 the emerdech -valve is shown in
closed position and the governor-valve 9 ina
more or less open position ‘When the parts
are operating under their proper conditions,
the governing-valve 9 would be seated by the
speed -responsive deviee at or about the time
that the emergency-valve closes. . Assuming
now that the emergency-valve is closed and it

is desired to reseat it, the supply of steam to.

the valve-chamber is cut off to relieve the
pressure thereon.
tated to the left, which causes the pin.20 to
engage with one of the walls of the slot 21 in
the collar 19. As the collar is rotated the
curved end of the dog 23 depresses and passes
over the latch 24. As soon as the valve as-
sumes the position shown in Fig. 1 the latch
returns to the position shown and holds the
valve.in place. On relieving the pressure on
the handle 32 the spring 81 returns it to the
position shown in Fig. 3, which means that
the actuating-pin 20 has been moved to the
opposite end of the slot 21, so that it cannot
interfere with the closing of the valve:
arrangement of parts is important because it

reduces. to a minimum the liability of the.

valve sticking at the time that it should close,
and, fmthermore, it relieves the spring 22 of
all load except that due to the valve itself.
TIn accordance with the provisions of the
patent statutes we have described the. prin-
ciple of operation of our invention, together

with the apparatus. which we now consider to.

represent the best embodiment thereof; but
we desire to have it understood that the ap-
paratus shown is merely illustrative and that
the -invention ean be carried out by other
means. ‘

‘What we claim as new, and desire to secure
by Letters Patent of the United States, is—

1. An elastic-fluid motor comprising a cas-
ing, a movable element mounted therein, a
speed -responsive device, a valve for regulat-
ing the action.of the fluid on the movable ele-
ment, an emergency- -valve which is tripped

by the speed-responsive device, acasing there-

for, and a resetting device for the emergency-
valve which extends through the valve-casing.
2. An elastic-fluid motor comprising a cas-
ing, a movable element mounted therein, a
valve for regulating the action of the fluid on
the moving element, an emergency-valve for
shutting down the motor, a speed-responsive
device, which moves the regulating-valve and
trips the emergency-valve, a casing common
to the controlling and emergency Valves, and
a resetting dev1ce for the emergency- -valve
which extends through the valve-casing.

The handle 32 is then ro-.

This -

8

3. An elastle fluid motor comprising a cas-
ing and a moving element located therein, a
valve controlling - the action of the fluid on the
element, a looselv mounted emergency-valve
located w1thln its casing, a resetting device
for the emergency - valve which “extends
through the valve-casing, and a lost-motion
connection between the valve and said device.

4. Tn an elastic-fluid turbine, the combina-
tion of a pivoted valve loosely mounted on a
spindle to compensate for inaccuracies, and a

resetting device which is connected thereto.

thxoLwh a lost-motion connection.

In an elastic-fluid turbine, the cornbmft-
tlon of a valve-chamber, an emertreney-mlv
located therein, a- wheel-casing, a speed-re-
sponsive device for tripping the Valve, and a
means external to the chamber for resetting
the valve. :

6. In an elastic-fluid turbine, the combina-~
tion of a valve-chamber, a casing, a valve in
said casing, an actuator ‘which extends from
the valve- cha,mber to the casing, and a speed-
responsive device which is who]]y inclosed bV
the casing for moving the actuator.

7. In an elastic- ﬂu1d turbine, the combina-
tion of an emergency-valve, a tripping-lever
for the valve, a speed responsive device acting
on the lever, a handle for resetting the valve,
and a locking device in the valve- chamber for
bolding the valve open.

3. In an elastic-fluid turbine, the combina-
tion of a valve-chamber, a Wheel chamber
which is connected ,thereto by a conduit, a
valve which closes said conduit, a latch in the

valve-chamber for holding the Valve open, and.

a resetting device also located in the valve-
chamber and controlled from the outside
thereof.

9. In an elastic-fluid tarbine, the combina-
tion of a valve-chamber, a wheel - chamber
which is connected thereto by a conduit, a

-valve loosely mounted on a spindle in the

chamber, a latch for holding the valve open,
a resetting device which hasa certain freedom
of motion independent of the valve.

10. Tn anelastic-flnid turbine, the combina-

tion of a governing-valve loeated in line with

the axis of the Wbeel a valve located in line
with the 0“overnmo”—velve a means tending to
close the valve, a latch opposing this tendency,
and a resetting device for the valve.

11. Inan elastic-fluid turbine, the combina-
tion of a governing-valve,an emergency-valve,
asleeve eontalnlnw seats for both of the valves,
and a speed-responswe device which succes-
sively operates the valves. .

12. Inan elastic-fluid turbine, the combina-
tion of a governing-valve,an emergency-valve,

‘a §peed-responsive device which acts directly

on the governing-valve and indirectly on the
emergency - Valve, a latch which holds the
emergency-valve open, a releasing device for
the emergency-valve including a lever which
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is acted upon by the speed-responsive device,
and a resetting device that is connected to the
valve through a lost-motion connection.

13. In an elastic-fluid turbine, the combina-

tion of a wheel, a governing-valve in line with
the wheel-axis, a speed-responsive device situ-
ated between the wheel and valve for moving
the latter, an emergency-valve arranged to
cut off the supply of fluid to the governing-
valve, and a means under the control of the
speed-responsive device for causing the valve
to close. ‘

14. Inan elastic-fluid turbine, the combina-
tion of a wheel, a governing-valve, a speed-
responsive device, an emergency - valve, a
spindle which carries a latch and extends par-

allel with the wheel-shaft, a means acted upon-

by the speed-responsive device for actuating
the latch, and a spindle for supporting the
emergency-valve which extends at right an-
gles to the axis of the wheel:

15. In an elastic-fluid turbine, the combina-
tion of an emergency-valve, aspindle on which
the valve is loosely mounted, a latch for hold-
ing the valve in a given position, and a re-
setting device which is connected to the latch
through a lost-motion connection.

16. In an elastic-fluid turbine, the combina-
tion of a bucket-wheel, a casing therefor, a
chamber discharging fluid to the wheel, an
admission-valve regulating the action of the
bucket-wheel, a valvein the chamber for shut-
ting off the supply of fluid to the wheel, a
speed-responsive device located in the wheel-
casing, and an actuator for the shut-off valve
that extends through the wall of the valve-
casing into the wheel-casing and is adapted
to be engaged by the speed-responsive device.

17. Ibp an elastic-fluid turbine, the combina-
tion of a valve-chamber, a wheel-casing, gov-
erning and emergency valves for controlling
the passage of fluid from the chamber to the
casing, and means extending through the wall
of the valve-chamber into the casing for ac-
tuating the valves.

18. In an elastic-fluid turbine, the combina-
tion of a valve-chamber, a valve located there-
in, a means for closing the valve, a latch with-

764,857

in the chamber for holding the valve in one
ofits positions, and a means extending through
the wall of the chamber for resetting the valve
and the latch.

19. In an elastic-fluid turbine, the combina-
tion of a valve-chamber, a valve located there-
in, ameans for closing the valve, a latch with-
in the chamber for holding the valve in one
of its positions, and a means extending through
the wall of the chamber for simultaneously
resetting the valve and the latch.

20. In an elastic-fluid turbine, the combina-
tion of a valve-chamber, a valve located there-
in, a means for actuating and resetting the
valve which is loosely connected thereto, and
an actuator which is loosely connected to said
means. '

21. An elastic-fluid turbine comprising a
bucket-wheel and casing, in combination with
a valve-chamber, an emergency-valve located
therein, an actuator for closing the valve, and
a latch for holding it open, the latch and valve
being located in the chamber.

22. Inan elastic-fluid turbine, the combina-
tion of a bucket-wheel, an emergency-valve
controlling the passage of fluid thereto, a
spindle upon which the valve is loosely mount-
ed, a handle for imparting rotary movement
to the spindle, and a connecting means inter-
mediate the valve and spindle, arranged to
transmit motion from the spindle to the valve
but not from the latter to the former.

23. In an elastic-fluid turbine, the combina-
tion of a bucket-wheel, a casing therefor, a
shut-off valve mounted in the casing which is
tripped from a point within the casing and is
unbalanced when closed, so that the supply of
fluid has to be cut off before it can be opened,
and a means for resetting the valve when the
pressure thereon is relieved.

In witness whereof we have hereunto set our
hands this 29th day of December, 1903,

DAVID C. GARROWAY.
ALEXANDER T. GRAY.

Witnesses:
Beysamin B. Howur,
" MareareT E. WoOLLEY.
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