
R. F. HAL WELL, 
FEED PUMP REGULATOR, 

APPLICATION FLED ON. 10, 1916, 

1,250,868. Patented De 18, 1917. 

5 

% 
2 

% 2 
s 3. NN 2 % 

Inventor: Regimeld, F. 1-alliwell, 
by 443/2-s 
His-1ttorneu. 

  

  

  

  

  



10 

REGINALD FRANCIS HALLIWELL, OF RUGBY, ENGLAND, ASSIGNOR TO GENERAL 
ELECTRIC COMPANY, A CORPORATION OF NEW YORK. 

1,250,863. specification of Letters Patent, Patented Dec. 18, 1917. 
Application filed November 10, 1916. Serial No. 130,663. 

To all whom it may concern: 
Be it known that I, REGINALD FRANCIS 

HALLIWELL, a subject of the King of Great. 
Britain, residing at Rugby, in the county 
of Warwickshire, England, have invented 
certain new and useful Improvements in 
Feed-Pump Regulators, of which the fol 
lowing is a specification. . 
The present invention relates to regula 

tors for controlling the amount of Water or 
other fluid delivered to a boiler or the like 
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by a pump driven by a prime mover, such, 
for example, as an elastic-fluid turbine. In 
such installations it is customary to regulate the apparatus by regulating the elastic fluid 
delivered to the prime mover so that it will 
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drive the pump at a speed to maintain the 
desired fluid pressure on the delivery side 
of the pump, and the object of the present 
invention is to provide an improved regul 
lator for this. purpose. In the following 
specification. I have described my invention as applied to a pump supplying water to a 
steam boiler but it will be understood that 
it is not necessarily limited thereto. . . . 
For a consideration of what I believe to 

be novel and my invention, attention is di: rected to the accompanying specification and . 
the claims appended thereto. 
In the drawing, Figure 1 is a diagram 

matic view of a turbine driven pump pro vided with my improved regulator, and Fig. 
2 is an enlarged sectional elevation of the 
regulator. . . . . . . . . . . 

35 Referring to the drawing, 3 indicates an 
... elastic-fluid turbine supplied with motive 

fluid, as steam. from a pipe 4, the motive 

40 

45 

50 

fluid exhausting through an outlet, 5. 
Mounted on the end of the turbine shaft is 
a centrifugal pump 6 which draws water 
through a suction pipe 7 and delivers it into 
a delivery main 8.9 indicates a steam boiler 
to which main 8 leads, and to which it de 
livers water against the pressure therein. 
The pipe 4 may supply elastic fluid to the 
turbine from any suitable source. In the 
present instance it is shown as taking steam 
directly from the boiler 9. The admission 
of steam from the boiler 9 to the turbine 
is governed by a throttle valve 10, which is 

to preferably a double seated equilibrium 
valve, but may be a piston valve or other 
valve of the balanced type. This Yalve is 
actuated by an operating motor 11, con 

55 nection being made to the water pressure in 

the delivery main through the pipe 12 and 
to the steam pressure in the steam supply 
main, i.e., in the boiler through the pipe 
der is led through the pipe i4 and may be 
connected to the suction side of the pump 
13. Waste water from the operatino cylin 
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or other convenient place providing a free 
outlet. In Fig. 1 the operating motor is 
shown actuating the throttle valve through 
the lever 15, but the form of mechanism is 65 immaterial to this invention. It will be 
seen from Fig. 2. that the operating motor 
consists of a cylinder 16 fitted with a piston 
16 having an extension forming a piston 
rod 17 connected to the gear, actilating the 
throttle valve. Extending for some distance 
up the center of the piston rod is a passage 
18 which is in communication with the 
waste. Water outlet. 14. The lower end of 

75. 
on the end of a plunger 19 sliding in a 
cylindrical portion 20 of the cover 20. 
this passage can be closed by a valve formed 

As shown clearly in Fig. 2, the piston 16 
fits loosely in the operating cylinder so that 
there is a constant small leakage of water 
past it. Water under the delivery main 
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pressure is admitted through the pipe 12 
into the annular space above the piston Sur 
rounding the piston. 16. The space below 
the plunger 19 is in communication wi 
the steam pressure through the pipe : 
will be seen that in order to obtai 
librium, the pressure above the piston 16 
must be to some extent higher than the 
pressure beneath the piston, depending on 
the area of the piston iod 17: also it will be 
seen that the pressure beneath the piston 16 
must be approximately the same as the steam 
pressure to maintain the plunger 19 in equi 
librium. Since there is a constant leakage 
past the piston 168, it will be seen that the 
valve on the plunger 19 mist be a certain 
small distance off its seat if equilibrium is 
to be maintained. Assuming that the pres 
sure in the delivery main rises, the piston 
16 will be forced downward; thus closing 

This cases the pressure the passage 18. 
beneath the piston to build up. with the ef 
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fect that the plunger 19 is pressed down 
Ward so as to restore the opening to passage 05 
18 to the amount necessary to restablish 
equilibrium. The movement downward of 
the piston 16 will close the steam valve 10, 
thus reducing the speed of the turbine suffi. 
ciently forestore the pressure in the delivery 100 
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main 8 to the proper amount. This action 
is continuous and similar over the whole 
stroke of the operating piston, as, whatever 
the position of the piston 16 may be, it 
will always tend to move downward and 
shut off steam if the pressure in the delivery 
main is greater than the desired proportion 
ate amount above the steam pressure. 
will be seen that the action of the gear is 
similar when moving in an opposite direc 
tion if the water pressure is reduced. In 
this case, if the piston 16 rises following a 
reduction in water pressure, the pressure in 
the space beneath the piston 16 would tend 
to fall causing the plunger 19 to rise and 
again throttle the passage 18 to the amount 
necessary to pass the leakage. 

In accordance with the provisions of the 
patent statutes, I have described the prin 
ciple of operation of my invention, together 
with the apparatus which I now consider 
to represent the best embodiment thereof; 
but I desire to have it understood that the 
apparatus 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. The combination of a pump, a prime 

mover for driving it, a receptacle to which 
the pump. delivers fluid, a valve mechanism 
for regulating the supply of operating fluid 
to the prime mover, and means for control 
ling the valve mechanism comprising a mov 
able abutment subjected to the pressure of 
the fluid delivered by the pump, means 
forming an escape opening through which 
fluid may escape from said abutment, and a 
valve mechanism in said escape opening 
which is controlled by the pressure in the 
receptacle. 

2. The combination of a pump, a prime 
mover for driving it, a boiler to which the 
pump delivers fluid. a valve mechanism for 
regulating the supply of operating fluid to 
the prime mover, and means for controlling 
the valve mechanism, comprising a cylinder, 
a piston therein, a stem on the piston con 
nected to the valve mechanism, a pipe for 
supplying fluid under pressure from the de 
livery side of the pump to the cylinder, said 
piston having a passage through which such 
fluid may escape, a valve controlling the 
passage, and means subjected to the pres 
sure in the boiler for regulating said valve. 

3. In an apparatus of the character de 
scribed the combination of a cylinder hav 
ing a piston therein, said cylinder having an 
admission opening on one side of the piston, 
and said piston having an escape passage, 
and a plunger having a valve head for regul 
lating the escape passage, said piston and 
plunger being each movable relative to the 
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for supplying fluid thereto, a prime mover 
for driving the pump, and a valve gear for 
regulating the admission of motive fluid to 
the prime mover, of a pressure regulator 
for the valve gear comprising a cylinder 
having a piston therein, said cylinder hav 
ing an admission opening connected with 
the delivery side of the pump and said pis 
ton having an escape opening therein, a sec 
ond cylinder connected with the first, a 
plunger therein having a valve head which 
regulates the flow of fluid through said 
escape opening, and a pipe connecting the 
second cylinder to the boiler so that the 
plunger is subjected to the pressure therein. 

5. The combination with a boiler, a pump 
for supplying fluid thereto, a prime mover 
for driving the pump, and a valve mecha 
nism for regulating the admission of motive 
fluid to the prime mover, of a pressure 
regulator for the valve mechanism compris 
ing a cylinder having a piston loosely fitted 
therein, said cylinder having an admission 
opening on one side of the piston connected 
with the delivery side of the pump. and said 
piston having an escape opening through 
which the evlinder on the other side of the 
piston is ?onnected to a region of lower 
pressure, a second cylinder adjacent the 
first, a plunger therein having a valve head 
which regulates the flow of fluid through 
the passage in the piston, and a pipe con 
necting the second cylinder to the boiler so 
that the plunger is subjected to the pres 
Sure therein. . . 

6. The combination of a pump, a prime 
mover for driving it, a receptacle to which 

4. The combination with a boiler, a pump 65 
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the pump delivers fluid, a valve mechanism 
for regulating the supply of operating fluid 
to the nrime mover, and means for control 
ling said valve mechanism comprising a 
movable abutment subjected to the pressure 
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of the fluid delivered bw the pumn, means 
forming an escape opening through which 
fluid mav escape from said abutment, and a 
valve mechanism comprising relatively mov 
able valve and seat members for regulating 
the area of said escape opening. one of 
which is moved in accordance with the de 
livery pressure of the pump and the other 
in accordance with the pressure in the re 
centa?te. 
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7. The combination of a primp, a prime 
mover for driving it, a boiler to which 
the pumn delivers fluid. a valve mechanism for regulating the supply of operating 
fluid to the prime mover, 
for controlling the valve mechanism, com 
prising a cylinder, a piston therein, a 
stem on the piston connected to the valve 
mechanism, there being a passage of re 
stricted area connecting the two ends of the 

and means. 
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cylinder on opposite sides of the piston, a .   
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pipe for supplying fluid under pressures 
from the delivery side of the pump to the 
cylinder on one side of the piston from 
which it may escape to the other side there 

i5 of through said passage of restricted area, 
a discharge conduit communicating with the 
cylinder on such other side of the piston, 
and valve mechanism controlled by the pres 
sure in said boiler and by the delivery pres 

sure of the pump for regulating the area of . 
said discharge conduit. 
In witness whereof, I have hereunto set 

my hand this thirteenth day of October, 
1916. - 

REGINALD FRANCIS HALLIWELI. 
Witnesses: ... 

CHARLEs H. FullLER, 
JoHN HALFORD. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
s Washington, D.C.' 


