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UNITED STATES PATENT OFFICE. 
JOHN G. CALLAN, OF LYNN, MASSACHUSETTS, ASSIGNOR TO GENERAL 

ELECTRIC COMPANY., A CORPORATION OF NEW YORK. 
Gove RNING MECHANISM For FLUID-ACTUATED MOTORs. 

No. 820,913. Specification of Letters Patent. Patented May 15, 1906, 
Application filed February 23, 1905, Serial No. 248,860, 

To all who1, it may concern: 
Beit known that I, JoHN G. CALLAN, a citi 

Zen of the United States, residing at Lynn, 
county of Essex, State of Massachusetts, 
have invented certain new and useful Im 
rovements in Governing Mechanism for 

Fluid-Actuated Motors, of which the follow 
ing is a specification. ... . 
The present invention relates to valve 

mechanism for elastic-fluid motors, and has 
for its object to provide an improved valve 
mechanism for controlling the admission of 
motive fluid thereto in accordance with the 

15 
demand for vapor energy and for shutting 
down the motor in case of emergency-such, 
for example, as would be the case when the 
shaft exceeds a certain number of revolu 
tions per minute. In the accompanying drawings, which illus 
trate one embodiment of the invention, Fig. ure 1 is an axial section of an elastic-fluid 
turbine. Fig. 2 is a sectional view taken on 
line 22 of Fig. 1 and looking downward in the 
direction of the arrow. Fig. 3 is a cross-sec 
tion taken on line 33 of Fig. 1 and looking in 
the direction of the arrow. Fig. 4 is a per 

is shown in Fig. 5. 

spective view of the emergency-valve and 
part of its actuating mechanism. Fig. 5 is a 
perspective view, on an enlarged scale, of the 
trigger and coöperating parts arranged to 
cause the emergency-valve to snut on a pre 
determined increase in speed; and Fig. 6 is a 
detail view of a part of the apparatus which 

1 represents the main shaft of the turbine, 
on which is mounted a bucket-wheel2, hav 
ing one or more rows of buckets for abstract ingenergy from the motive fluid. These 
buckets may be mounted on the sides or on 
the periphery of the wheel, as desired. In 
the present instance three rows of peripheral 
buckets are shown; but a greater or less num 
ber, can be employed, if desired. Between 

45 
ter. In t 

the rows of wheel-buckets are other buckets, 
which TE be stationary or E, in charac epresent instance the buckets are 
stationary and are carried by the wheel-cas 
ing 4. The casing may be of any suitable 
construction and is 
opening 5. 

In order 

provided with an exhaust 
to prevent the escape of motive 

fluid from the casing at points adjacent to 
the wheel, suitable peckings 6 are employed, . 

1 which may engage with the hub of the wheel, 
as shown, or with the shaft or other part 
driven thereby. On the end of the wheel shaft is mounted a governor or speed-respon 
sive device 7, comprising pairs of weights 8 
and a suitable opposing spring. The weights 
are supported in a suitable framework 9, 
which also carries one or more flat springs 10, 
that actuate the emergency-valve when the 
speed of the shaft exceeds a predetermined 
amount. These springs may E. and prefer 
ably are of the clock-spring type, as shown 
in Fig. 3. As the speedincreases abnormally 
the springs wind up and the free ends engage 
the trigger that causes the valve to close. 
Bolted to the side of the casing is a valve 
chest 11, which is provided with an inlet-pas 
sage 12, communicating with a source of 
fluid-pressure and the passages 13 and 14, 

eating with the fluid-discharge device 15. 
The said device is provided with one or more 

other motive fluid against the wheel-buckets. 
The passages 13 and 14 in the present ar 

zle-sections, each passage supplying two sec 
tions. Different arrangements may, how 
ever, be provided without departing from 
the invention. Formed in the valve-casing 
is a cylinder 16, which is closed at the lower 
end by a plug 17 and contains the piston 
admission of steam to the passage 14 and the 
passages are so arranged that the passage 13 
may be entirely cut off while the passage 14 
is in service. I may use one, two, or more 
valves for regulating the admission of motive 
fluid to the rotating element or bucket 
the valves 18 and 19 is a tubular stem 20. 
Mounted upon this stem above the 
controlling-valve is a sleeve 21. 
shown in Fig. 4.) This sleeve is secured to 
the tubular stem 20 by a pin or other suitable 
means and is provided with two projections 
with slots 24, formed in extensions on the 

ing in the slots 24 in effect constitute a tele 
valve 25. The projections 22 and 23, mov 
scoping joint or lost-motion connection, so 

(shown in dotted lines,)the latter communi. 

rangement supply motive fluid to four noz 
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passages or sections which dischargesteam or 

valves 18 and 19. The former controls the 

latter to the passage 13. The valves and 

wheel. Extending through the plug 17 and 
95 

E 
d 

22 and 23, which are adapted to register 
under side of the emergency or shut-off 



O 

is 

2O 

3O 

Eject 26 and 27 engage with shoulders 
35 

2 

that the emergency or shut-off valve can 
move up and down with respect to the 
sleeve, and, conversely, the shut-off valve 
may be locked in its open position while the 
controlling-valve moves toward and away 
from it in opening and closing its ports. The 
projections also serve to rotate the shut-off 
valve in either direction about its axis as the 
tubular stem 20 is moved. In this connec 
tion it should be noted that the tubular stem 
20 has a reciprocating motion and also an 
oscillatory motion, as will hereinafter ap pear. 
The emergency or shut-off valve is pro 

'vided with two camprojections 26 and 27, 
the upper ends of which are beveled to en 
f with projections 28, formed on the hub 
ike extension 29 of the head 30, the latter 
containing a chamber for lubricant. The hub 
projection is also provided with slots 31, 
somewhat after the fashion of a bayonet 
joint. The walls of one or both of the slots 
form stops for limiting the angular or twist 
ing motion of the valve in both directions. 

en the valve 25 is moved upward with re 
spect to the projection 29, the beveled ends 
of the projections 26 and 27, engaging with 
suitable beveled surfaces on the stationary 
projections 28, give it a slight twisting move 
ment to the right. When the valve is per 
mitted to drop slightly, the lower ends of the 
ormed in the part 29. This tendency of the 
valve to rotate to a given position is assisted by the coiled, compression-spring 32, of 
which spring the primary function is that of 
closing the valve 25 whenever it is released, 
as will be described hereinafter. It will be 
seen that the projections 26 27 on the valve 
and the shoulders on the stationary projec 
tion 29 of the. head form a lock for holding 
the valve open and that the locking and un 

45 
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locking is accomplished through the valve stem. 20. 
The upper end of the tubular valve-stem. 

20 extends into a head 30, which, for con 
venience, also forms an oil or grease carrying 
chamber; but this latter feature can be omit 
ted, if desired. The head is secured in place 
by a number of bolts, and between the body 
EY each bolt and the surrounding metal is a 
certain amount of space, so that the head can 
be rotated for the purpose of adjusting the 
position of the trigger that releases the emer 
gency or stop valve, as will appear herein 
after. The chamber of the head is partially 
filled with asbestos or waste which is satu rated with a lubricant. Any leakage of 
steam into the chamber tends to float the oil 
into the open end of the valve-stem 20 and 
convey it downward to a point where it will 
lubricate the Rip of the stem passing 
through the OWE 17. The plug is cham 
bered at the lower end and the chamber is 

tially horizontal. 
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connected to the interior of the wheel-casing 
to carry off the water and lubricant. 65 

In order to reciprocate the controlling 
valves 18 and 19, a connection in the form of 
a bell-crank lever 35 is provided, having a 
fulcrum 36. The lever is connected to the 
speed-responsive device 7 by a rod 37, having 
a ball on its outer end that is seated in a suit 
able adjustable bearing in the lever. The le 
lver is made hollow and is filled with some 
fibrous material which acts as a wick to sup 
ply lubricant to the spherical bearing. Situ-. 
ated directly above the opening in the lever 
is an oil-hole 38, by means of which the fibrous 
material in the lever can be saturated with 
oil. The oil in the upper portion of the wick 
will lubricate the spherical bearing by grav 

75 

ity, while the lower portion of the fibrous ma 
terial will act as a wick to raise the oil suffi 
ciently in case the supply is low to lubricate the bearing. In this way the supply of lu 
bricant will last for a considerable time. The 
only channel of egress for lubricant fed from 
time to time into lever 35 is through the 
space surrounding the rod 37. As the oil 
gradually finds its way out of this opening it 
will be picked up by the currents of air due to 
the fan-like action of certain of the parts of 
the governor and will be thrown outward in 
fine spray, thus lubricating the parts of the 
governor. 
The casing surrounding the governor and 

bell-crank lever is provided with a drainage 
opening on the under side, which may be 
valved or not, as desired. The rod 37 may 
be rotated with the shaft-governor or not, as 
desired. I may employ one or more suitable 
bearings or slip-joints between the rod, gov 
ernor, and bell-crank lever 35. The bell crank lever is composed of two principal 
parts 39 and 40, the former extending sub 
stantially vertical and the latter substan 
monto the two parts. To the part 40 of the 
lever is secured a flat spring 42, which en 
gages a suitable surface on the portion 39 of 
the bell-crank lever and normally holds the 
two parts together, as shown. The object of 
this arrangement is to permit the emergency 
or stop valve to be reset by means of the re setting device 43 (the latter being provided 
with a handle 41, located outside the easing) 
irrespective of the position of the portion 39 
of the bell-crank lever and of the rod 37 and parts of the speed-governor. 
an arrangement the rod 37 might be buckled 
in setting the emergency-valve, and thus de 
stroy its usefulness. In other cases the ten 
sion of the spring would be too great to be 
overcome by the resetting device. As the 
speed of the turbine varies the lower end of 

The fulcrum 46 is com 

Without such 
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I 20. 

I 25 the bell-crank lever is moved back and forth 
according to the conditions, and the motion 
is transmitted through the bell-cranklever 
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to the valve-stem 29, the latter moving the 
valves 18 and 19 back and forth over the sup ply-passages to the nozzles, and thus varying 
the supply of motive fluid to the buckets. The operation of the emergency mechan 
ism will now be described. As has already 

d 

been said, the steam-valve has a reciprocat 
ing motion for controlling purposes and in 
addition to that an oscillatory motion for op 
erating the emergency or shut-off waive. In 
Fig. 5 is shown a perspective of the mechan 

i5 

25 

therewith is a projection or pin carried 

35 

lism employed for oscillating the valve-stem. 
20 represents the lower end of the valve-stem, 
which passes loosely through a block 43, the 
latter being provided with trunnions 44, that enter openings in and are supported by the 
forked end of the horizontal portion 40 of the 
bell-cranklever. This block is held between 
a shoulder or collar 45 and a "-shaped piece 
46, the latter having a square opening through 
which the end of the stem passes, and the 
whole is secured in place by a screw-thread 
and nut. It will thus be seen that the block 
43 and "-shaped piece 46 move up and down. 
with the valve-stem in response to speed 
changes g; in normal governing. The 
front face 47 of the vertical portion of the "- 
shaped piece 46 is made flat, and E. y the 
arm 48, the latter being mounted upon the 
spindle 49. On the opposite end of the spin 
e is a trigger 50, that is adapted to be actu 

ated by the clock spring or springs 10, Fig. 3, 
mounted on the frame of the shaft-governor, 
The trigger 50 is normally held by the spring 
51 in the path followed by the emergency or clock-spring governor when it is E. by 
centrifugal force at excessive speed. The 

i spindle 49 is carried by suitable bearings 52, 
40 

5.o. 
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65 and extends parallel to the vilve-stem 20, it represent the 

as is clearly shown infig. 2. The trigger 50 
extends through an opening formed in the 
stationary ring or damping device 53, the 
latter surrounding the shaft-governor and be 
ing located in the path of the extended clock 
springs 10, Fig. 3... The object of this ring is to prevent the springs from vibrating, strik 
ing the retracted trigger, and possibly break 
ing after the emergency or stop valve has 
been tripped by the trigger. Assuming that 
the trigger 50 is moved in the direction of the 
arrow, Fig. 5, the pin on the arm 48 will en 
gage the face 47 of the "B"-shaped piece 46 and 
oscillate the valve-stem 20 in the direction of 
the arrow, and since the-sleeve 21, Fig. 4, is 
rigidly secured to the stem it will rotate the 
emergency or stop valve 25 also in the direc 
tion of the arrow, and this in turn will cause 
the projections 26 and 27 to slip off the shoul 
ders formed in the slots 31 in the stationary iece 29, and the compression-spring 32 will 
orce the valve downward and close it, this closure being assisted by the steam-pressure 
in the conduit 12. Owing to the fact that 
the face 47 of the T-shaped piece 46 is flat 

tion or adjustment. 

a. 

makes no difference what position the valve 
stem occupies when the trigger is struck by 
the clock-spring the shut-off valve will close. This consider to be an important feature of 
the invention. When it is desired to reset 
the emergency-valve, the arm 43, Fig. 1, is 
rotated in a clockwise direction, which raises 
the outer end of the part 40 of the bell-crank 
lever against the tension of the spring 42 un 
til the projections 26 and 27 on the valve are 
thrown into position to engage with the 
shoulders on the part 29, after which the set 
device is moved to the position shown. In 
resetting the shut-off valve the steam to the 
supply-passage 12 should be cut off. It has 

75 

been stated that the position of the trigger 
can be adjusted from the outside of the valve 
casing by adjusting the head 30. This is done. in the following manner: The retaining-bolts 
are first loosened and then the head is ro 
fated slightly in one direction of the other, as 
the case may be This motion is transmitted 
to the valve-stem through the parts. 29, 25, 
and 21 of Fig. 4 and rotating the valve-stem 
in one direction or the other will move the flat 
face 47 of the T-shaped piece 46 at the end of 
the valve-stem toward or away from the axis 
of the trigger-carrying spindle 48. Obvi 
ously as the face 47 is moved toward or away 
from the spindle the angular position of the 
arm 48, and therefore of the trigger 50, will 
be changed. In other words, the end of the 
trigger is nearer or farther away from the axis of the main shaft. and the critical speed of 
which the emergency-governor operates is: 

go 

95 

do 

changed. The listent shown is a limit ed one, because only a very slight adjustment 
is necessary; but it can be increased, if de 
sired, as will be readily understood. The pri 
mary object, however, of moving the trigger 
as described is to so place it that it will al 
most retreat within the limiting and protect 
ing orbit 53 when the emergency-valve is tripped. The action of the emergency-gov 
ernor is, as a rule, very nearly isochronous. 
It will be seen that the governor is mounted 

ro5 

iro 

in a chamber which is cut off from the steam- . 
space and that the casing inclosing it can be 
removed or replaced when the turbine is in operation. By inclosing the governor and 
other parts as described they are protected 
from injury, as well as from dust and dirt, 
and are yet readily accessible for examina 
in connection with various forms of elastic 
fluid motors, since it is not limited to the par 
ticular type shown. In event of its being 
used with a turbine it applies to reaction as 
well as jet or impact machines or to ma 
chines embodying the features of both. 

In accordance with the provisions of the 

II5 

I may use myinvention 
20 

125 

patent statutes I have described the princi ple of operation of my invention, together 
with the apparatus which I now consider to 

best embodiment thereof; but I 139 
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4. 

desire to have it understood that the appa 
ratus shown is only illustrative and that the 
invention can be carried out by other means. 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. In a governing mechanism, the com 

bination of a controlling-valve, a shut-off valve, a single actuator for actuating the con 
trolling-valve and tripping the shut-off valve, 
and a means for moving the actuator. 

2. In a governing mechanism, the com 
bination of a controlling-valve, a shut-off 
valve, a governor, and a lever actuated by 
the governor which moves the controlling 
valve under normal conditions, and the shut 
off valve under abnormal conditions. 

3. A fluid-actuated motor in combination 
with a regulating-valve, a shut-off valve, an 
actuator common to the valves, a speed-re 
sponsive device acting through the actuator 
to move the regulating-valve to govern the 
motor, and a second speed-responsive device 
acting independently of the first for actuat 
ing the shut-off valve through the actuator. 

4. A fluid-actuated motor, in combination 
with a regulating-valve, a shut-off valve, an 
actuator common to the valves, a speed-re 
sponsive device for reciprocating the actua 
tor and the regulating-valve to govern the 
admission of fluid to the motor, and a second speed-responsive device acting under emer 
gency conditions to rock the actuator and close the shut-off valve. 

5. In a governing mechanism, the combi 
nation of a valve for controlling the admis 
sion of motive fluid to the bucket-wheel, a 
shut-off valve, an actuator common to the 
valves, a load-responsive device, and a means 
actuated by the load-responsive device for 

45 

so 

bination o 
3. 

Go 

reciprocating the actuator to control the sup ply of motive fluid, and for imparting rotary 
for closing the movement to the actuator 

shutting-off valve. . 
6. In a governing mechanism, the combi 

nation of a reciprocating valve for control 
ling the admission of motive fluid to the bucket-wheel, a shut-off valve, a valve-stem 
through which the piston and shut-off valves 
are actuated, and a speed-responsive device. which reciprocates the stem for governing 
the supply of motive fluid and rotates it for actuating the cut-off valve. . 

7. In a Fring mechanism, the com 
valve, a speed-responsive device for actuat 
ing the controlling-valve, an actuator which 
is common to the valves, and an emergency 
governor actuated by the shaft for turning 
the shut-off valve about its axis by means of 
the actuator when it is desired to operate it, 

8, A fluid-actuated motor in combination with a regulating-valve, a shut-off valve, an 
actuator common to both valves, a lock for holding the shut-off valve open, a telescope 

a controlling-yalye, a shut-off 

82u,913 - 

joint between the shut-off valve and the ac- 65 
tuator, and means for moving the actuator. 
9. In a governing mechanism, the combi 

nation of a shut-off valve, a means for hold 
ing the valve open, a controlling-valve, a 
stem which moves both the controlling and 7 o 
the shut-off valves, means including a lost 
motion for fastening the shut-off valve to the 
stem, and a speed-responsive device for mov 
ing a controlling-valve without disturbing 
sponsive device for moving the shut-off valve 
without changing the position of the control ling-valve. 

10. In combination, a 

the shut-off valve, and a second speed-re- 75 

fluid-actuated mo 
tor, a speed-responsive device, a valve con- 8o 
trolling the admission of fluid to the motor, a 
support for the valve, a projection or lock 
between the valve and support arranged to 
hold the valve in a predetermined position, 
and a connection between the speed-respon- 85 
sive device and the valve for disengaging the valve and projection or lock. 

11. In combination, a fluid-actuated mo tor, a speed-responsive device driven there 
by, a valve controlling the admission of fluid 9o 
to the motor, a support for the valve, a lock 
for holding the valve in a given position, a 
cam for setting the valve, and a stop for lim 
iting the movement of the valve. 

12. In a governing mechanism, the combi- 95 
nation of a shut-off valve, a lock for holding 
the valve in an open position, and a means 
responsive to abnormal increases in speed 
for rotating the valve in a direction to unlock it and permit the same to close. 

13. In a governing mechanism, the com 
bination of a controlling-valve, a shut-off 
valve, a single stem for reciprocating the con trolling - valve and releasing the shut off 
valve, a lock for the shut-off valve which is 
controlled by the stem, and a spring for seat ing the shut-off valve. 

14. In a governing mechanism, the com 
bination of a controlling-valve, a shut-off 
valve, a lock which normally holds the shut 
of valve open, a means for closing the valve, 
and a lever actuated by the governor for mov 
ing the controlling-valve and releasing the 
shut-off valve. . 

15. In combination, a fluid-actuated mo tor, a speed-responsive device driven there 
by, a valve controlling the admission of fluid 

od 

Io5 

O 

II5 

to the motor, a hollow lever transmitting mo 
tion from the speed-responsive device to the valve, a casing inclosing the speed-responsive 
device and lever, and a means for supply 
E. lubricant to the interior of the lever for lubricating the parts, - 
16. In a governing mechanism, the combi nation of a valve, a speed-responsive device, 

a connection between the valve and said de vice, and a means for lubricating the joint 
between the connection and the device 

125 
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which also supplies the lubricant for the 
parts of the device. 

17. In a governing mechanism, the combi 
nation of a valve and its casing, a tubular 

5 stem therefor having suitable guides, a lubri 
cant-containing chamber which communi 
cates with the interior of the stem and dis 
charges lubricant into it, as the water due to 
condensation rises in the chamber, and a 

Io speed-responsive device for moving the stem 
and the valve. 

18. In a governing mechanism, the combi 
nation of a valve and its casing, a tubular 
stem therefor having suitable guides, a lubri 

I5 cant-containing chamber which communi 
cates with the interior of the stem and dis 
charges lubricant into it and to the guides, as 
the water due to expansion and condensation rises in the chamber, a passage discharging 

20 lubricant and water from the valve-stem into 
the wheel-casing, and a speed-responsive de 
vice for moving said stem and valve. 

19. In a governing mechanism, the com 
bination of a controlling-valve, a shut-off 

25 valve, a stem that is common to both valves, 
a speed-responsive device, a connection be 
tween the speed-responsive device and the 
valve-stem composed of two principal parts 
which are movable with respect to each 

3o other, a means for actuating the shut-off 
valve, and a device for resetting the shut-off 
valve which acts through the said connection. 

20. In a governing mechanism, the combi 
nation of a shut-off valve, a speed-responsive 

35 device, a stem for moving the valve, a two 
: part lever connected to the valve and the 

speed-responsive device, an emergency gov 
ernor for causing the valve to close, and a de 
vice acting upon one portion of the lever for 

4o resetting the valve. 

55 

21. In a governing mechanism, the combi 
. nation of a controlling-valve, a stem for actu 
ating it, a governor, a two-part bell-crank 
lever for operating the valve, one part being 

45 connected to the valve and the other to the 
overnor, and a chamber in one part of the 
ever which carries lubricant for the governor. 
22. In a governing mechanism, the combi 

nation of a shut-off valve, a governor, a trig 
5oger actuated by the governor for closing the 

valve, a casing which incloses the trigger and 
governor, and a means located external to 
the casing for isition of the trigger with respect to the governor. 

23. In a governing mechanism, the combi 
nation of a shut-off valve, a governor, a trig 
ger moved by the governor for actuating the 
valve, a casing which incloses the trigger, a 
stem for transmitting motion from the trig 

6oger to the valve, and a meanslocated external 
to the casing for imparting an oscillatory mo, 
tion to the stem for adjusting the position of 

... the trigger with respect to the governor. 
24. In a governing mechanism, the combi 

for moving the valve, a casing which incloses 
the valve, and means exterior of the casing 
for changing the critical speed at which the 
valve is actuated. 

25. In combination, a fluid-actuated mo 
tor, a speed-responsive device driven by the 
motor, a valve controlling the admission of 
fluid to the motor, a stem for the valve, a le 
ver attached to the speed-responsive device 
which is provided with a forked end, and a 75 
trunnion-block located in the fork, which is 
attached to the valve-stem. . . 

26. In a governing mechanism, the combi 
nation of a shut-off valve, a governor, a stem 
for actuating the valve, a lever which con 
nects the stem with the governor, a block 
pivotally mounted in the lever through which 
the valve-stem extends, a means attached to 
the valve-stem for oscillating it, a trigger act 
ing on said means to oscillate the valve-stem, 
and a means sensitive to speed variations for 
moving the trigger when the speed exceeds a 
predetermined amount. 

27. In combination, a fluid-actuated mo 
tor, a speed-responsive device driven there 
by, a valve controlling the admission of fluid 
to the motor, a support for the valve, a lock 
for holding the valve in a given position, a 
cam for setting the valve, a stop for limiting 
the movement of the valve, and a spring for 
seating the valve when the 

28. In combination, a fluid-actuated mo 
ock is released. 

tor, a valve-ghest mounted thereon, a valve 
mounted therein, a speed-responsive device 
driven by the motor, means transmitting 
motion from the speed-responsive device to 
the valve, and a support for the means which 
is carried by the valve-chest. '. . 

29. In combination, a fluid-actuated mo 
tor, a speed-responsive device driven by the 
motor, a valve actuated by the speed-respon 
sive device for controlling the motor, a perfo 
rated stem for the valve, a head through 
which the stem passes, and an opening.com 
municating with the perforation in the stem 
and the motor-casing so that leakage around 
the stem is conveyed into the motor-casing. 

30. In a governing mechanism, the combi 
nation of a movable element, a valveforregu 
lating the action of the motive fluid upon the 
element, a second valve for shutting of the 
fluid to said element, an actuator which is re ciprocated to move the regulating-valve and 
oscillated to move the shut-off valve, and a 
load-responsive device for moving the actua 
tOr. 

31. A fluid-actuated motor, in combina 
tion with a regulating-valve, a shut-off valve, 
an actuator common to the valves, and means 

go 

95. 

Od 

Io5 

II.5. 

responsive to load changes acting through the I 25 
actuator to move the regulating-valve and 
also the shut-off valve. - . 

32. A fluid-actuated motor, in combina 
tion with a regulating-valve, a shut-off valve, 

65 nation of a valve, a speed-responsive device a stem common to both valves, and a load- r 3o 
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responsive means for reciprocating the stem 
to move orie valve and for oscillating it to 
move the other valve. 

33. A fluid-actuated motor having inde-hand this 17th day of February, 1905. 
pendent admission-ports, incombination with . JOHN G. CALLAN. 
valves arranged to move back and forth over . Witnesses: 
the ports and cut them into and out of service JoHN A. McMANUs, Jr., 
successively, an emergency-valve, a stem DUGALD McK. McKILLOP. 

common to the valves, and speed-responsive 
means acting through the stem on the valves, ?o 

In witness whereof I have hereunto set my 


