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My invention relates to regulator Systems 
and more particularly to compensating means 
for the governor mechanism of bleeder tur 
bines. 
One object of my invention is to provide a 

bleeder turbine governor and bleeder mecha 
nism with compensating means whereby a 
change in the amount of steam bled from the turbine will produce a corresponding change 
in the control valve opening, whereby the 
turbine will continue to carry substantially 
the same load without an appreciable change 
in speed. . 
The term “bleeder turbine” is applied to 

that type of steam turbine comprising a series 
of impulse blades for receiving the initial 
stéampressure and a series of reaction blades 
for receiving the steam at a lower pressure, 
and provided with a passage between the im 
pulse element and the reaction element for 
leading off steam from the turbine. This 
steam is led from or bled from the turbine at a comparatively low pressure for operating 
auxiliary apparatus or for process Work, and 
as the pressure in the bleeder pipe varies in 
accordance with a varying demand for use of 
the bled steam, a bleeder valve is operated 
to vary the amount of steam bled from the 
turbine, so as to maintain a substantially con 
stant steam pressure in the bleeder supply at 
the value for which it may be adjusted. 

If a bleeder turbine drives an alternating 
current generator that is operated in parallel 
relation to other generators of the system, the 
turbine cannot appreciably change its speed 
unless the speed of the entire system changes, 
since the generators will normally remain in 
synchronism. As the bleeder turbine operates 
at a given load with a given amount of steam 
being bled from the turbine, the steam re 
quired to pass through the turbine control 
or inlet valve will in that case be a fixed 
quantity, depending upon the power required 
by the turbine. 
As the bleeder valve opens, taking more 

steam from the turbine, it is necessary, in 
order that the power output of the turbine 
may remain unchanged, that the turbine con 
trol valve should also open to supply a greater 
quantity of steam to the turbine. It is ob 
vious, therefore, that as the quantity of steam 
bled from the turbine is increased, the power 
output of the turbine will decrease, and, in 
asmuch as there is no appreciable change in 
speed, the governor mechanism will not op 

erate to change the setting of the control 
valve. The phase angle of the generator and 
turbine will fall back sufficiently to decrease 
the electrical output of the generator by the 
proper amount. 
In order to overcome this difficulty in the 

operation of a bleeder turbine, I propose to 
compensate for changes in load upon the 
turbine, caused by variations in the quantity 
of steam bled from the turbine, by changing 
the setting of the control valve in accordance 
with changes in load upon the generator. I 
make use of a small torque motor that is 
energized in accordance with the electrical 
load of the generator for operating a floating 
lever of the governor mechanism. 
My invention will be better understood by 

I'eference to the accompanying drawing, in 
which 
The single figure is a diagrammatic view 

of apparatus comprising a preferred form of 
my invention. 
A three-phase generator 1 is provided with 

an amature winding 2 and a field winding 3, 
and is driven by a bleeder turbine 4 by suit. 
able means such as a shaft 5. The turbine 4 is 
provided with a steam supply pipe 6, an ex 
haust pipe 7 and a bleeder pipe 8. The supply 
pipe 6 is provided with a control or inlet valve 
9 that is operated from a pressure cylinder 
10 in accordance with movements of a piston 
11. Pressure is supplied to the cylinder 10 by 
means of pipes 12 and 13, in accordance with 
the operation of a pilot valve 14. 
The pilot valve 14 is provided with a pres 

Sure inlet pipe 15 and pressure outlet pipes 16 
and 17, and with pistons 18 and 19 that are 
controlled by a rod 21 to control the pressure 
that is supplied by the pipes 12 and 13 to the 
oppositesides of the piston 11. 

he pilot valve rod 21 is pivotally connect 
ed to a floating lever 22, one end of which is 
controlled by a fly-ball governor 23 that is 
driven in accordance with the speed of the 
turbine 4. The opposite end of the floating 
lever 22 is provided with bifurcations 24 that 
are adapted to engage opposite sides of a cam 
member 25 that is connected by a shaft 26 
to a torque motor 27. The torque motor is 
normally urged or biased to a definite posi 
tion by means of a spring member 28, and 
operates to oppose the spring member, in ac 
cordance with current that is supplied from 
current transformers 29 and 31. This cur 
rent is proportional to the electric load of 
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the generator 1, by reason of the connection 
of the current transformers to the three-phase 
supply-circuit conductors 32, 33 and 34 for 
the generator. 
The operation of the system is as follows: 

Assume that the bleeder turbine 4 is operat 
ing at a given load and that a certain quan 
tity of steam is being bled from the turbine 
through pipe 8. As a greater demand for 
bled steam occurs, the turbine will tend to 
fall off in speed but, on account of its being 
synchronized with the power system, it wii 
do so only to the extent of decreasing its 
phase angle with respect to the system, and, 
consequently, the electrical output of the 
generator. 

motor 27 by the spring 28 in a counter-clock 
wise direction thereby raising the pistons 18 
and 19 and permitting pressure to flow from 
pipe 15 through pipe 13 to the under side of 
the piston 11 so as to open the control valve 
9, thereby furnishing the necessary amount 
of steam to the turbine to maintain substan 
tially the former load. 

Similarly. in case there is a decreased de 
mand for s steam, the turbine will tend 
to take on more load, thereby causing the gen 
erator to deliver a greater electrical load. 
This change in load on the generator will 
cause an angular movement of the torque 
motor in such direction as to partially close 
the control valve 9, thereby reducing the tur 
'bine load to substantially its former value. 
It will be apparent then that the governor 
mechanism is so compensated that changes in 
the quantity of steam bled from the turbine 
will not result in changes in load upon the 
turbine. 
Many modifications in the apparatus and 

arrangement of parts may be made within the 
spirit of my invention, and I do not wish to 
be limited other than by the scope of the ap 
pended claims. w 
I claim as my invention:- 
1. In combination, a bleeder turbine, a 

speed governor for said turbine, means for 
bleeding steam from said turbine, and means responsive to changes in the power output 
of said turbine for changing the setting of 

his reduction in load output of 
the generator causes a movement of the torque 
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said governor to compensate for power losses 
voccasioned by the bleeder action. 

2. In combination, a bleeder turbine, an 
electric generator driven by said turbine, a 
speed governor for controlling the flow of 
motive fluid to said turbine, and means re 
sponsive to changes in the electric output of 
said generator for changing the setting of 
said governor to vary the input to said tur 
bine in the reverse direction from the varia 
tion in generator output. 

3. In combination, a bleeder turbine, an 
electric generator driven thereby, a speed 
governor for controlling the flow of motive 
fluid to said turbine, and electro-responsive 
means for varying the setting of said gover 
nor to maintain a substantially constant gen 
erator load irrespective of the amount of mo 
tive fluid bled from said turbine. 

4. In combination, a bleeder turbine, an 
electric generator driven thereby, a speed gov 
ernor for controlling the flow of motive fluid 
to said turbine, and electro-responsive means 
for changing the setting of said governor to 
compensate for power losses occasioned by 
the bleeder action. 

5. In combination, a bleeder turbine, a valve 
for governing the flow of motive fluid to said 
bleeder turbine, an electric generator driven 
by said turbine, a speed governor for control 
ling said valve, and electro-responsive means 
for effecting the operation of said valve in 
accordance with the output of said turbine 
to maintain a substantially constant genera 
tor load, irrespective of the amount of mo 
tive fluid bled from said turbine. 

6. In combination, a bleeder turbine, a valve 
for governing the flow of motive fluid to said 
bleeder turbine, a pilot valve for controlling 
the first named valve, an electric generator 
driven by said turbine, a speed governor for 
controlling said pilot valve, and electro-re 
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sponsive means for actuating said pilot valve 
in accordance with the output of said turbine 
to compensate for power losses occasioned 
by the bleeder action. 
In testimony whereof, I have hereunto sub 

scribed my name this 24th day of September, 
1925. 

STEPHEN A. STAEGE. 
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