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My invention relates to a control mechanism 
for a Variable speed prime mover, and it has for 
itS object to provide an improved mechanism of 
the character Set forth. 

, 5 A more particular object is to provide a con 
trol mechanism which Will operate to promptly 
change the Speed of the prime mover when 
Called upon to do so. 
In accordance with my invention, I provide a 

l0. Speed-responsive governor having Speed-changer 
mechanism operated by an electric notor. A 
control member closes the contacts for operat 
ing the motor to change the speed of the prime 
nover. A further mechanism is provided for 

15 reopening the contacts when the prine mover 
attains the Speed Called fOr by the cOntrOl mem 
ber. 
The above and other objects are effected by 

my invention, as will be apparent from the fol 
20 Iowing description and claims taken in a CCOrd 

ance with my invention, in which: 
The single figure is a diagrammatic View of 

the control mechanism applied to a prime nover. 
The present invention is particularly adapted, 

25 but of course not limited, to change the Speed 
of a stoker drive turbine in accordance With 
the steam demand as determined by the steam 
preSSUre. 

Referring now to the drawing more in detail, 
30 I Show a steam turbine 10, which includes a ro 

tor i1 mounted on a vertical shaft 12 and a 
turbine casing 13. The shaft 12 drives a stoker 
drive shaft 14, through a worm 15 which meshes 
with a Worm gear 16 mounted on the shaft 14. 

35 A housing 17, connected to the turbine casing 
13, is provided for housing the gearing, and is 
adapted to be partially filled with the lubricating 
oil. 
Steam is supplied to the turbine from any 

40 suitable source through a conduit 18 and admis 
Sion valve 19. It is conveyed through a paSSage 
21 to nozzles 22, in which it is directed against 
the rotor 11. The admission valve 19 is actu 
ated by a fluid pressure governor 20, which in 

45 cludes a piston 22 operating in a cylinder 23. 
The piston 22 operates the valve 19 through a 
piston rod 24, the upper end of which has fixed 
thereon a gear wheel 25 and which is rotatably 
connected to the valve at 26. A spring-holding 

50 member or collar 27 is screw threaded on the 
piston rod 24, and a compression Spring 28 is 
interposed between the collar 27 and the caS 
ing 7. 
The compressive force of the Spring 28 pro 

55 vides . Sufficient frictional engagement of the 

(C. 264-4) 

spring with the casing 17 and the collar 27 to 
prevent turning of the collar 27 upon rotation 
of the rod 24, the nonent of Said frictional en 
gagement being greater than the moment of the 
frictional engagement of the Screw threads, so 60 
that rotation of the rod 24 results in raising 
or lowering of the collar 27 with respect to the 
rOd 24. 
A centrifugal impeller 28, connected to the 

lower end of the shaft 12 and receiving fluid 65 
from the reservoir formed by the casing 17, 
provides a fluid pressure which varies as the 
Square of the speed of the turbine. This pres 
Sure is Conveyed through a paSSage 29 to the 
lower end of the cylinder 23, in which it acts 
On the piston 22 in Walve-closing direction 
against the force of the Spring 28. 
The operation of the speed-responsive gov 

ernor 20 is as follows: Upon a decrease in load, 
the Speed of the turbine begins to increase. 75 
The fluid pressure developed by the impeller 28 
increases and moves the piston 22 upwardly 
in Valve-closing direction against the force of 
the Spring 28. The admission valve 19 reduces 
the admission of steam to the turbine to restrict 8G 
the increase in speed. 
Upon an increase in load on the turbine, the 

Speed begins to decrease. The fiuid pressure de 
Veloped by the impeller 28' decreases at the same 
time, and the Spring 28 overcomes the force of 85 
the preSSure on the piston 22 and moves the 
admission valve 19 in opening direction. The 
admission of Steam is increased to carry the 
increased load, preventing further decrease in 
Speed. 90 
The Speed Setting of the governor 20 is varied 

by rotating the rod 24 to vary the position of 
the collar 27 with respect to the rod. To provide 
a higher speed setting, the rod is rotated in the 
direction for raising the position of the collar 95 
27 with respect to the rod. Since, for a given 
Speed, the Spring 28 has a fixed length, the 
immediate effect of Such adjustment is to raise 
the rod 24, moving the admission valve 19 in 
opening direction. The Speed of the turbine 00 
thereupon increases until the increased fluid 
pressure overcomes the force of the Spring 28 
and returns the admission valve to approxi 
mately the same position. In other Words, the 
position of the collar 27 having been raised with 105 
respect to the rod 24, an increased fluid preS 
sure is required to move the admission valve to 
a given position. An increase in Speed Setting 
is thus effected, w 
To provide a lower speed setting, the rod 24 Ill.0 
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is rotated to lower the position of the collar 
27 with respect thereto. The immediate effect 
of the adjustment is to move the admission 
Valve 19 in closing direction to reduce the Steam 
admission. The Speed of the turbine and the 
fluid pressure then decrease, and the Spring 28 
moves the admission valve in opening direction. 
In this case, a lower Speed and a lower pres 
Sure are required to overcome the force of the 
spring 28 for a given position of the admission 
valve. The governor, therefore, maintains a 
lower Speed of the prime mover, 
A Speed-changer mechanism, including a re 

versible speed-changer motor 31, is provided 
for effecting change in Speed setting of the gov 
ernor. The notor 31 is of the Split-field type. 
It is connected through reduction gearing 30 to 
a gear 32, which in turn is connected to the 
gear 25 on the shaft 24 through an idler gear 
33. 

Since the turbine in the present embodiment 
drives a stoker drive shaft, it is desirable to 
control the motor 31 by means of a master 
regulator which is commonly provided in poWel 
plants for controlling dampers, etc., in a CCOrd 
ance with the steam demand. Such a regulatOi' 
is shown - at 34, and includeS a pl’eSSUPe-re 
sponsive element 35, Subjected to the boiler 
steam pressure through a conduit 36, a pilot 
valve 37 and a servo-motor 38. The latter is 
connected, through a cable 39 extended Over 
pulleys 40, to a lever 41 of a control device, in 
dicated generally by the reference numeral 42. 
The control device 42 controls the electric 

motor 31 to operate the speed changer mech 
anism of the governor until the turbine attains 
the speed called for by the position of the level 
41. It includes a vertically movable rod 43 
which carries a housing - 44. The rod 43 is 
moved by the lever 41 by means of a bolt 45, 
which is Screw threaded through the lever. A 
spring 43 may be provided to increase the force 
for downward movement of the rod 43 and the 
lever 41. The bolt 45 provides for adjustment of 
the control device 42 with respect to the regul 
lator 34. The housing 44 carries contactorS 46 
and 47, which are inserted through in Sulating 
bushings 48 and 49, respectively. A conductor 
leaf 51 is also disposed Within the housing 44, 
and is attached thereto at One end by means of 
insulating material 52. A weighted collar 53 
is attached to the free end of the leaf by means 
of insulating naterial 54. The leaf 51 carries 
contactors 55, and 56, which are adapted to con 
tact with the contactors 46 and 47, respectively. 
The contactors 47 and 46 are connected, 

through conductors 57 and 58, respectively, with 
the field. Windings of the motor 31. The leaf 
51 is connected through a conductor 59, a con 

- tactor 61, a leaf 62 and a conductor 63, with a 
line conductor 64. The third terminal of the 
motor 31 is connected through a conductor 
65, with the line conductor 66. 
The control device 42 further includes a pres 

Sure actuated piston, 67, which is disposed with 
in a cylinder 68. The piston is biased down 
Wardly by a Spring 69. On its lower side, it is 
Subjected to the fluid pressure developed by the 
impeller 28, Said pressure being conveyed 
through a conduit 71 to the lower end of the 
Cylinder 68. 
A rod 72 is attached to the piston 67 and ex 

tends. Slidably through the housing 44 and the 
collar 53. It has a sleeve 73 slidably supported 
thereon by a Spring 73", the upper end of the 
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Sleeve being adapted to abut and raise the 
Collai 53. The rod 72 also carries a collar 74, 
Which is adapted to engage the leaf 62 to open 
the circuit to the motor 31 when the turbine 10 
is Shut down. 
The operation of the above-described control 

mechanism is as follows: 
Upon a decrease in boiler Stean preSSure, call 

ing for increased speed of the stoker drive shaft, 
the regulator 34 moves the lever 41 upWardly 
through the cable 39. The collar 53 remains 
stationary during the first part of the upward 
movement of the housing 44, and moves the 
right-hand end of the leaf 51 downWardly With 
respect to the housing 44, thereby bringing the 
contacts 47 and 56 into engagement. This 
completes the circuit to the notO 31 effecting 
Operation thereof in Speed-increasing direction. 
This circuit is traced as follows: line conductor 
64, conductor 63, leaf 62, contactor 61, con 
ductor 59, leaf 51, contacto’S 56 and 47, con 
ductor 57, the motor 31, the conductor 65 and 
the line conductor 66. The notor 3 operates 
to rotate the rod 24 to raise the position of the 
colia 27 with respect thereto So as to effect a 
highei speed setting of the governor 20 as de 
Scribed above. As the Speed of the turbine 
increases the fluid preSSure developed by the im 
peller 28 increases and moves the piston 67 up 
Wardly. The upper end of the sleeve. 73 moves 
the colar 53 upWardly to disengage the Con 
tacts 56 and 47, whereupon operation of the 
speed change' motor 31 ceases. The turbine 10 
then continues to operate at increased Speed 
maintained by the governor 20. 

Jpon an increase in boiler Steam pieSSLLIe, 
calling for decreased speed of the Stoker drive 
shaft 14, the regulator 34 permits the lever 
41 to move downwardly under the force of grav 
ity and of the Spring 43'. The housing 44 moveS 
downwardly, and the collar 53, upon being en 
gaged by the upper Wall of the housing, con 
presses the Spring 73'. The relative movement 
of the housing 44 and the collar 53 bends the 
leaf 51 upwardly with respect to the housing, 
closing the contacts 55 and 46. The circuit for 
effecting operation of the motor 31 in Speed 
decreasing direction is now closed as follows: 
line conductor 64, conductor 63, leaf 62, COn 
tactor 6, conductor 59, leaf 5, contactorS 55 
and 46, conductor 58, notor 31, conductor 65 
and the line conductor 66. The motor 31. pro 
tates the rod 24 in the opposite direction to lower 
the position of the collar 27 with respect there 
to, so as to effect a lower Speed Setting of the 
governor in the manner described above. As the 
Speed of the turbine decreases, the fluid preS 
Sure developed by the impeller 28 also decreases 
and permits the Spring 69 to move the piston 
67 downwardly. As the collar 53 is lowered to 
itS central position in the housing 44, the con 
tactors 46 and 55 are disengaged, and opera 
tion of the motor 31 ceases. The turbine then 
continues to operate at a lower speed. 
From the above description, it will be seen 

that I have provided a mechanism wherein a 
Speed Setting is provided which is a function of 
the position of a control member, which in this 
Case may be considered as the lever 41. As 
the position of the lever 41 is raised, a higher 
Speed Setting is effected, and as its position is 
lowered, a lower speed setting is effected. The 
Speed changer motor continues to operate until 
the Speed called for by the control member is 
effected, Whereupon operation of the motor is 
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discontinued by means of the fluid preSSure 
moving the collar 53 through the piston 67 to 
its central position in the housing 44 to open the 
electrical contacts. 
While I have shown my invention in but One 

form, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible 
of various changes and modifications, Without 
departing from the spirit thereof, and I desire, 
therefore, that only such limitations shall be 
placed thereupon, as are imposed by the prior 
art or as are specifically set forth in the ap 
pended claims. 
What I claim is: 
1. The combination with a prime mover, of a 

control mechanism for changing the Speed of 
the prime mover comprising a governor respon 
Sive to the speed of the prime nover, a Speed 
changer motor for changing the Speed setting 
of the governor, a control member for deteinin 
ing the speed of the prime mover, means for ef 
fecting continuing operation of the Speed 
changer motor When the Speed of the prime 
nover differs from that determined by the Con 
trol member, means providing a fluid preSSure 
varying as a function of the Speed of the prime 
mover, and means responsive to Said fluid preS 
Sure for discontinuing operation of the Speed 
changer motor When the prime mover attains 
the speed determined by the control member. 

2. The combination of a prime mover, a gov 
ernor for the prime mover responsive to the 
speed thereof, speed changer means including 
and operated by an electric motor for changing 
the speed setting of the governor, electrical con 
tacts for controlling the operation of the notor, 
means for closing the contacts to change the 
speed of the prime mover, means providing a 
fluid pressure varying as a function of the Speed 
of the prime mover, and means responsive to 
said fluid pressure for reopening said contacts 
when the prime mover has attained the desired 
Speed. 

3. The combination of a prime mover, a Speed 
responsive governor for the prime mover, Speed 
changer means including and operated by an 
electric motor for changing the Speed setting 
of the governor, electrical contacts for con 
trolling the operation of the motor, controlling 
means for determining the Speed of the prime 
mover and actuating one of Said contacts to 
operate the speed changer motor When the speed 
of the prime mover differs from that determined 
by the controlling means, means providing a, 

3 
fluid pressure varying as a function of the Speed 
of the prime mover, and means responsive to 
said fluid pressure for actuating one of the Con 
tacts to discontinue operation of the Speed 
changer motor when the prime mover has at 
tained substantially the speed determined by the 
controlling means. 

4. A control mechanism for a prime mover 
for effecting a variety of speeds thereof Com 
prising a speed-responsive governor having 
Speed-changer mechanism, a control member 
movable to various positions determining vari 
ous speeds of the prime mover, a Second mem 
ber, means responsive to the Speed of the prine 
mover for moving the second member to Vari 
Ous positions corresponding to various Speeds, 
and a mechanism operative when the positions 
of said members do not correspond Substantially 
to the same speed for operating the Speed 
changer mechanism of the governor in the di 
rection for effecting the speed corresponding 
to the position of the control member. 

5. The combination. With a Variable-speed 
prime mover, of a governor for the prime mover 
acting in response to the speed thereof, speed 100 
changer mechanism for changing the Speed set 
ting of the governor, a control device having a 
variety of adjustments corresponding to dif 
ferent Speeds of the prime mover, means re 
sponsive to a change in the adjustment of the 105 
control device for effecting continuing opera 
tion of the speed changer mechanism, and means 
responsive to the speed of the prime mover for 
Stopping the operation of Said last-named means 
when the prime mover has reached a speed cor- 110 
responding to the adjustment of the control 
device. 

6. The combination with a variable-speed 
priine mover, of a governor for the prime mover 
acting in response to the Speed thereof, a speed 15 
changer motor for changing the speed setting 
of the governor, electrical contacts for control 
ling the motor, a control device having a variety 
of adjustments corresponding to different speeds 
of the prime mover and operable to close said 120 
contacts upon a change in the adjustment there 
of for effecting continuing operation of the 
Speed changer motor, and means acting in re 
Sponse to Speed of the prime mover for open 
ing said contacts When the prime mover has 125 
attained a Speed corresponding to the adjust 
inent of the control device. 
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