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To all whom it mm/ concern' : :
Be it known that I, Recizarp TRANCIS

HarrrwerL, a subject of the Km«r of Great.

Britain, residing at Rugby, in the county
of Warwickshire, England, have invented

¢ certain new and useful Improvements in

Feed-Pump Regulators, of Whlch the fol-
lowing is a cpemﬁcatlon .

The present invention relates to regula-
tors for controlling the amount of W‘ltEl or

- other fluid dehvered to a- boller 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 ob]ect of the present
invention is to provide an improved regu-
lator for this. purpose.
specification. T have described my. mventmn
as applied to a pump supplvmtr water to a
steam- boiler but it ill be understood ‘that
it is not necessarily limited thereto.

Tor a consideration of what I beheve to
be novel and my invention, attention is di-
rected to the accompanying spe(:lﬁcatlon and
the claims appended thereto.

In the drawing, Figure 1 is a dl‘lO'I"lm-

. matic view of . a tmbme driven pump pro-

vided with my 1mproved regulator, and Fig.
2 is an enlarged sectmnal elevatlon of the
eonlator

Referrmfr to the dmwmq, 3 md]cqtes an

-~ elastic- ﬁmd turbine supphed with motive

* fluid, as steam. from.a pipe 4, the mctive
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fluid exhausting through an outlet : 5.
Mounted on the end of the- turbine shaft is
a centrlfuo"ll pump 6 which draws water

- through a suchon pipe 7 and delivers it into

a dehvery 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 .elastie fluid to. the
turbine from any. suitable. source. . In tle
present instance it is shown as tqkmv steam
directly from the boiler.9. The qdmlsqlon
of steam from the boiler .9 to the tur bine
is governed by a throttle valve 10. which is
pleferably a - double seated equilibrium
valve, bt may be a piston valve or other
valve of the balanced type. -This valve is

actuated by an operating motor. 11, con-'

5 nection being made to the water pressure in

Spec1ﬁcat10n of I.etters Patent v
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the delivery main thrmmh the pipe 12 and B

to the steam pressure in the steam supply
main: 4. e, in-the boiler through the pipe

18. \Vaste water from the operqtmo cylin- -

der is led. through the pipe 14 and may be
connected to the suction side of the. pump
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or other convenient placé’ providing a fr ee’

outlet. In Tig. 1 the operating motor is
shown -actuat ing-the throttle walve through
the lever 15, but the form of- meclmmsm 1s
immaterial to this  invention.”. Tt will ‘be

seen from Fig. 2 that the opemtmw motor

eonsists of.a. cyhnder 16 fitted. with a plston
16* having an extension forming a’piston
rod 17. connected to the gear: qctmtmcr ‘the
throttle valve. - Extending for some dlstance
up the center of the 1)1ston rod is a passage
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18 which. is in Gommunication with  the _

waste. water outlet. 14. . The ‘lower end of
this passage can be closed by a valve formed
on.'the’ end of a .plunger 19 ‘sliding in a
cylindrieal: portion: 20 of the cover 20
As-shown clearly in Fig..2, the piston 162
fits loosely in the opem’rm(r cvlmder so that
there is a constant small leakage ‘of ther
past it. - ‘Water under the delivery main
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pressure is.admitted .throngh the pipe-12 .

into the annular space above the piston sur-
rounding the piston: 16%  The space below

the plunfrer 19 is‘in communication with

the steam pressure through the pipe 13, Tt

"will be seen that in .order-to: obtain” equi-
librium, -the pressure above the piston 16¢.

must--be to some..extent Higher than: the
pressure -beneath .the. piston. dependwnrr ‘on
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the area of the piston rod 172 also it will'be -

seen that the pressure beneath the:piston 162
must be -11)prowm'1telv the same as the steam
pressiire to maintain the plunger 19 inequi-
Librinin. . Since there is s ‘constant:leikage
past the pws‘fon 162 it will be seen that the
valveron’the plunger 19 must. be: a cer tfnn
small distance off-its seat if equilibrium:is
to_be maintained. Aqqnmmw that the pres-
sure. in the delivery main rises. the piston

16 will be forced (lo“n“ ard: thus closing

the -passage 18. This canses the : pressure .
beneath the piston to build up. with the ef-

fect- that' the plunger 119 s presced down= .

ward so as to restore the opening to passage
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18 to the amount necessary: to’ reestthsh o

ethbt‘mm ‘"The movement downward of

the piston:16* will close the steam valve 10, -
thus reducing the speed of the turbine: sl

ciently fo festore 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 162 rises following a
reduction in water pressure, the pressure in
the space beneath the piston 162 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, T have deseribed 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 flnid
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. S ‘ ]

- 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 finid 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 regu-
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 eylinder 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 connected to a region of lower
pressure. a second cvlinder adjacent the
first, a plunger therein having a valve head
which regulates the flow of flnid through
the passage in the piston, and a pipe con-
necting the second cvlinder to the boiler so
that the plunger is subjected to the pres-
sure therein.. - . o Co .
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 pumn delivers fluid. a valve mechanism

for regulating the supplv of operating fluid
to the nrime mover. and means for-control-
ling said valve mechanism comprising a
movable shutment subjected to the pressure
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of the fluid delivered bv the pump, means |

forming an escape opening through which
fluid mav esecape from said abutment. and a

valve mechanism comprising relativelv 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-
ceptacle, '
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7. The comhination of a pump. a-.prime

mover for driving it. a boiler to which
the pnmp delivers fluid. a valve mechanism
for regulating the supply of operating

fluid to the prime mover, and means.

for controlline the valve mechanism. com-
prising. a cylinder, a piston therein, g

stem on the piston connected to the valve

mechanism, there being a passage of re-
stricted area connecting the two ends of the
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cylinder on opposite sides of the piston, &
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pipe for-supplying fluid under pressure
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-
5 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-

8

sure of the pump for regulating the area of 1

said discharge conduit. , ~ «
In witness whereof, I have hereunto set

my hand this thirteenth day of October,

19186. : : ;

REGINALD FRANCIS HALLIWELL,

Witnesses: ‘ o

Cuarues H. Furizr,

JouN Havrrorp.

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



