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end of the latter is connected to the stem 15 of . e present invention relates to governing 
mechanisms for regulating a control valve Or. 
valves for elastic fluid engines in response to 
Speed changes. More specifically the invention 

6 relates to governing mechanisms which include 
speed correcting means of the type disclosed in 
ithe patents to Standerwick, No. 1,629,318, filed 
November 28, 1925, and No. 1,810,627, fled Qc 
tober 19, 1929, and assigned to the General Elec 
tric Company. m 10 

as a whole is instantaneously broad and can be 
harrowed by the speed corrector means to zero 
regulation if desired. In order to obtainstability, 
this correction takes place slowly so that if a 
large load, say full load, is suddenly taken off the 
machine the speed will increase in accordance 
with this instantaneous broad regulation. 
sudden increase of speed may operate the emer 
gency governor and trip the machine off the line. 
The object of my invention is to provide an im 

proved construction and arrangement of the type 
of governing mechanism referred to above where 
by the control valve, or valves are moved rapidly 
towards closing position in response to sudden 
changes of load, thereby preventing the turbine 
unit being tripped off by the emergency trip 
valve. 
For a consideration of what I believe to be 

novel and my invention, attention is directed to 
the following description and the claims append 
ed thereto in connection with the accompanying 
drawing which forms a part of my specification. 
The single figure of the drawing shows a gov 

erming mechanism embodying my invention in 
connection with an elastic fluid turbine. The 
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mechanism may be considered as comprising three. 
essential elements: First, a motor 'and a con 
trol member for the motor actuated by a speed 

governing mechanism; second, means for cor 
recting the regulation of such ordinary speed gove 
erning mechanism in Order to obtain zero regul 
lation, that, is, constant speed at any load, or, 

as if desired, positive or negative regulation; and 
third, means provided in accordance with my in 
vention to suddenly change the regulation dur 
ing pre-emergency conditions. 

Referring now more specifically...to the ar. 
rangement iridicated in the drawing, a turbine 10 
has a control valve 11 for controlling the admis 
sion of elastic fluid thereto. This valve has a 
stem 12 connected to a fulcrumed lever'13 which 
in turn is connected by a link 14 to the right 

is hand end of a follow-up lever 14. The left-hand 

This. 

governor forming the parts of any ordinary speed. 

a hydraulic motor 16 having a piston 17 fastened 
to the stem and biased in downward direction 
by a spring 18. The lower part of the motor. 
cylinder is connected by a pipe 19 to a control 
member or pilot valve 20, comprising an Outer 
casing 21, -a sleeve 22 connected by a stem and 
a pivot 23 to an intermediate point of the foll 
low-up lever 14. The pilot valve also includes a 
pair of valve heads 24 and 25 secured to a stem 

The regulation of these governing mechanisms 26 which in turn is connected to a speed gov 
ernor 27 driven from the turbine shaft. & 
The arrangement so far described forms an 

ordinary speed governing mechanism which op 
erates as follows: During decrease in load, caus 
ing an increase in speed, the flyweights of the 
governor move outward and effect downward 
movement of the pilot valve heads, 24 and 25. 
The pilot valve head 25 thereby, uncovers a 
lower port in the sleeve 22, and permits oil or 
like actuating fluid being drained from under 
neath the piston 17 of the hydraulic motor 16 . 
through the pipe 19, the pilot valve, and a dis 
charge conduit .28 of the latter. The draining 
of actuating fluid from underneath piston 17 
causes downward movement of the piston under 
the action of the spring 18 whereby the lever 14 
is turned in counter-clockwise direction about 
an intermediate point or pivot 29, resulting in 
closing movement of the turbine control valve 
11. During counter-clockwise movement of the 
lever 14 the sleeve 22 of the pilot valve is moved 
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downward, shutting off the connection between 

load changes but at the same time it also effects 

the pipe 19 and the drain pipe 28, or, from an 
other viewpoint, resuming its "original rela 
tive' position with respect to the pilot valve 
heads. 
The mechanism so far described effects posi 

tioning of the control valve 11 in response to 

a change in speed with, changing load of the 
turbine.. This change in speed will best be ap 
preciated by considering, the fact that during 
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the above described operation the pilot valve. 
heads 24 and 25 have been moved into a lower position. This lower position corresponds to a 
different position of the flyweights of the speed 
governor. The inherent width of the regulation 
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of the ordinary speed governing mechanism is . 
corrected or overcome by correcting means com 
prising a motor, in the present instance shown 
as a hydraulic motor 30, and a control mem 
ber for the motor shown as an ordinary pilot 
valve 31. The motor includes a cylinder 32, a 
piston 33 therein having a stem 34 pivoted to 
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the fulcrumed lever 42 the pilot valve head 40 of 
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... the above mentioned intermediate point or pivot 
29 of the follow-up lever 14. The piston 33 is 
biased downward by a spring 35 and oil or like 
actuating fluid is admitted to and drained from 
the lower chamber of the cylinder by a conduit 
36 connecting the cylinder to the pilot valve 31. 
The latter includes a casing 37 connected to said 
pipe 36 and having a supply conduit 38 and a 
drain conduit 39. The connection of pipe. 36 
with the pilot valve casing 37 is normally covered 
by a valve head 40 fastened to a stem 41 which 
latter is pivoted to a fulcrumed lever 42. The 
lever 42 has a left-hand end connected by an: 
adjustable link 43 to a lever 44 forming a part 
of the lever 14. s . . . . . 
The operation of the speed correcting mecha 

nism is as follows: As pointed out above, the lever 
14 is turned in counter-clockwise direction about . 
the intermediate point or pivot 29, effecting 
closing: of the control valve 11 during increas 
ing turbine speed. This movement of the lever 
14 also effects actuation of the correcting mech 
anism in that its connection with the fulcrumed 
lever 42 by the link 43 causes said lever 42 to be 
turned counter-clockwise about its fulcrum. 
This causes upward movement of the pilot valve 
stem, 41, whereby the pilot valve head 40 un 
covers its port, that is, the connection to pipe 
36, and permits oil or like actuating fluid to be 
supplied from the inlet pipe 38 through the 
pilot valve and the pipe 36 to the cylinder 32, of 
the hydraulic motor 30. The piston 33 of the 
motor 30 then is moved upward against the 
biasing force of the spring 35, thereby turning 
the lever 4 about its connection with the stem 
15 and moving the sleeve 22 of the main pilot 
valve upward. The upward movement of sleeve 
22 permits actuating fluid to be drained from the 
hydraulic motor 16 through the main pilot valve 
20, causing further downward movement of the 
piston 17, resulting in further closing move 

governor 27, the pilot valve heads 24 and 25. and 
the sleeve. .22 resume their original position. 
The turning movement of the lever 14 during 
this operation causes through the link 43 and 

the correcting means to resume its original posi 
tion. As pointed out above, the link43 is adjust 
able. In the position shown, the correcting 
means acts to maintain constant speed of the 
turbine, that is, zero regulation. If the link 43 
is mored to the left or to the right, positive or 
negative regulation may be obtained. . 
The correcting means for correcting the reg 
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ulation of the ordinary mechanism has slow 
action which, as pointed out above, is undesir 
able whenever sudden load changes on the tur 
bine occur, especially when load is suddenly. 
thrown off the turbine. This drawback is over 
come with my invention by the provision of 
means for accelerating the operation of the cor 
recting means in response to sudden speed 
changes. This means comprises an auxiliary 
conduit including a valve for conducting actuat 
ing fluid to the correcting motor 30 in response 
to a sudden decrease in speed. In the present 
example I have shown a conduit 45 connected 
between the bottom of the cylinder 32 of the 
corrector motor and the supply conduit 38 for 
the auxiliary pilot valve 31 including a valve 46 
having its stem connected to One arm of a 
fulcrumed bell crank lever 47, having another 
arm 48 biased downward by a tension spring 49 

& . . is R 1,976,859 . . . . . . . . . ::::::::::: 
to normally maintain the lever valve 46 closed. 
In proximity with the arm '48 is an adjustable 
link 50 having its upper end pivoted to the afore 
mentioned fulcrumed lever 42. The link 50 
serves to actuate the valve 46 through the bell 
cranklever 47. In the present example the lower 
end of the link 50 is provided with an adjust 
able screw 51 somewhat spaced from the right 
hand end of the arm 48 of the bel crank lever 47. 
The operation of the mechanism is as follows: 

During normal operation, as pointed out above, 
the fulcrumed lever 42 is turned in counter-clock 
wise direction about its fulcrum during decreasing 
load on the turbine. If this decreasing load ex 
ceeds a certain magnitude the fulcrumed lever 42 
is turned sufficiently in counter-clockwise direc 
tion to effect engagement between the lower end 
of the link 50, that is, the screw 51, and the bell 
crank lever 47 whereby said bell crank lever is 
turned about its fulcrum to effect opening of the 
valve 46. This permits actuating fluid to be di 
rectly supplied to the hydraulic motor 30 through 
the eonduit 45, effecting rapid upward movement 
of the piston 33 and resulting in rapid closing 
movement of the turbine control valve 11...Thus, 
it will be readily seen that with the arrangement 
of the valve 46 and the means for actuating this 
valve, the action of the correcting means is cons 
siderably accelerated by taking away the control 
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of the correcting motor 30 from the correcting 105 
pilot valve 31, thus eliminating the time element 
induced by the correcting pilot valve inclosing di 
rection. This acceleration is important in that 
it prevents the speed from rising beyond a certain 
value at, which the emergency governor would 110 
cause complete shutting of the turbine trip valve 
not shown. 

Having described the method of operation of 
my invention, together with the apparatus which 
I now consider, to represent the best embodiment 115 
thereof, I desire to have it understood that the 

ment of the turbine control valve 11, effecting : 
a further decrease in speed until finally the speed 

apparatus shown is only illustrative and that the 
invention may be carried out by other means. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. The combination of an elastic fluid engine 

120. 
having a control valve for regulating the flow of 
elastic fluid to the engine, a speed governing 
mechanism for regulating the control valve in 
response to speed changes, means for automati- 25 
cally correcting the regulation of the speed gov 
erning mechanism, and means for accelerating 
the operation of the correcting means in response. 
to sudden speed changes. t . . . . . 

2. The combination of an elastic fluid engine 130 
having a control valve for regulating the admission 
of elastic fluid thereto, a speed governing mecha 
nism for controlling the valve including a speed 
governor driven by the engine, a main hydraulic 

pilot. valve connected to the speed governor for 
motor for moving the control valve and a main 35 
controlling the main hydraulic motor, means for 
correcting the regulation of the speed governing 
mechanism comprising an auxiliary hydraulic 
motor connected to the main pilot valve and an 140 
auxiliary pilot valve connected to the main motor. 
for controlling the auxiliary motor, and means 
for accelerating the operation of the correcting 
means comprising a conduit including a valve for 
directly conducting actuating fluid to the correct- 145 
ing motor and a lever mechanism connected to the 
auxiliary pilot valve for opening the normally 
closed lever valve in response to sudden speed. 
changes. 
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