R. M. HUNTER.
FYED WATER REGULATOR,
APPLICATION FILED MAR. 17, 1509,

968,848, ' Patented Aug. 30, 1910,

9 BEEET8—SHEET 1.

© WITNESSES
%Mf(f
A /Lz;




R. M, HUNTER,
- FEED WATER BEGULATOR.
. APPLICATION PILED MAR. 17; 1900,

- 968,948, . ‘Patented Aug 30,1910

| - 3 BHEETS—SHEET 2.

16

39 f::l ji‘li Z _{%
ARl
340

‘ - H At - - o
23 134 1! i A5 VA . -

4

WITHESSES I . i y
G ,/aéz}é .




UNITED STATES PATENT OFFICE.

RUDOLPH M. HUNTER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO CHARLES
MOTLEY CLARK, OF PHILADELPHIA, PENNSYLVANIA.

FEED-WATER REGULATOR.

968,948.

Specification of Letters Patent. Patented Aug. 30, 1910.

Application filed March 17, 1909. Serial No. 483,911._

To all whom ¢ may concern.: |

Be it known that I, Ruborpyr M. HuxTER,
a citizen of the United States, and resident
of the city and county of Philadelphia, State
of Pennsylvania, have invented an Improve-
nient 1 Feed-Water Regulators, of which
the following is a specification.

My invention has reference to feed water
regulators and consists of certaln 1mprove-
ments which are fully set forth in the fol-
lowing specification and shown mm the ac-
companying drawings which- form a part
thereof. - o

The object of my invention is to provide
automatic means for maintaining a proper
supply of feed water to the boiler, said

means being controlled by the wvariations

in the level of the water in the boiler rela-
tively to the normal level which is to be
maintained. |

- My invention consists of a pump to force
~ water into the boiler against the pressure
therem, combined with a pump governor to
control the operation of the pump and oper-
ated by water pressure, and means for pro-
ducing a differential of water pressures for
operating the pump governor consisting of
a pipe connecting with the boiler below the
‘water level for sunplving water under boiler
pressure to operate the pump governor in
one direction, a pipe connecting with the
discharge pipe of the pump for supplying
- water under the pump pressure to operate

- the pump governor in the other direction.

means controlled by the level of the water

1n the boller to equalize the water pressures .

‘supplied to the pump governor, and means

for operating the pump governor when the

water pressures thereto are equalized, or
made more nearly equal. -

My wnvention further consists in forming

he pump governor with an operating means
comprising a chamber having a diaphragm
provided with an opening and an annular
5 seat, combined with a piston rod, a piston
device therefor having a cylindrical part
fitting the opening in the diaphragm and
terminating 1n a valve piece adapted to closé
tightly upon the seat on the diaphragm,

50 and pipes for supplying a fluid under pres-

sure to the cltamber above and below the
diaphragm. . |
My invention also comprehends other fea-

¥

thie boiler by pipes 6 an

- s ey, ——— By

e 4w Sl o ol e e Bek o " B o

—— i = —

t those above specified, will be better under-

stood by reference to the drawings in which:
I1gure 1 is an elevation of a boiler feed
water regulating apparatus embodying my

1nvention; Fig. 2 1s a sectional elevation of

the pump governor thereof; and Fig. 3 is a
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sectional elevation of the by-pass control

valve for the pump governor. |
2 is the boiler and 8 is its water column
having the usual gage cocks.. The column 3
15 connected at the bottom with the boiler
below the water level by a pipe 5 and at the
top with the steam space by a pipe 4. The
Lotler feed pump 10 supplies feed water to
1 c{’ { having a check

valve 8 and is controlled by a pump gover-
nor 11 comprising a steam valve device 12
having its valve piece 14* operated by motor
16 and welghted lever 22 under the control
of the water level in the boiler. The valve
device 12 and 14* may be a balanced valve of
any suitable construction for controlling the
supply of steam to the pump, the steam be-
ing supplied by a steam pipe 11. The valve
piece 14* 1s moved by a piston rod 13 con-
nected at its top with a piston device 14°

comprising a cylindrical part 15 lLaving at

its top an annular valve 14. The piston
works through a diaphragm 18 of consider-
able depth and having at its top a valve seat
19 for the valve 14. This diaphragm sepa-
rates a lower chamber 17 from an upper
chamber 20. The piston 15 need not be a
very close fit to the cylinder 18 because dur-
g the operation some leakage of water
from the upper chamber to the lower cham-
ber will not interfere with the proper opera-
tion; but when the steam valve 14* is closed
tight to stop the pump, then the valve 14 is
ight upon its seat 19 and no leakage be-
tween the chambers 20 and 17 1s possible.
This form of motor overcomes the necessity
of packing or close fitting, reduces friction
and 1s 1nexpensive. The steam valve 142

- and its piston rod 13 are lifted by a lever 21
counter-weighted at 22 and are depressed

or lowered by an excess of pressure in

- the chamber 20 acting upon the piston de-
vice 14P, - '
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The chamber 20, of the mbtor device 16 of

the pump governor is connected with the

boller feed pipe 7, between the pump 10 and

check valve 8, by a pipe 25, so that at all

» . 2 . ., . ., » .
tures of construction which, together with | times it i1s subjected to the pressure of the
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water upon the discharge side of the pump.
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upward pressure on the motor to assist the

This pressure is normally greater than.the | weighted lever 31. These overbalance the
botler pressure by several pounds, the excess | avallable pressure of column 33, and the

being determined by the weighting at 9 ot
pass closed.

the check valve &

The chamber 17, of the motor device 16 of
the pump governor, 15 connected with the
botler feed pipe 6, between the boiler and

cheek valve 8, by pipes 23, and 26 contain-

e a check valve 27, which latter opens
toward the boiler so as' to prevent tne water
pressure in the chamber 17 rising above that
1 the boiler.  When this condition prevails.
the superior pressure 1 the chamber 20
forces the piston device 14" down and closes

the steam valve 142 fo stop the pump 10. In
this action the lever 21 is rocked and the

welghts 22 hifted.

To cause the pump to be started. 1t is nee-

essary to increase the pressure in the cham-
ber 17 so that the pressures upon each =ide
of the piston device 14* will be such that the
weight 22 may 1ift the piston rod 13 and ifs
valve 148, These pressures may be equal-
ized if so desired. To accomplish this re-
sult, I provide the following means. A by
pass valve 24 is provided to connect the pipe
23 with the boiler feed pipe 7 with which
the pipes 25 connect so that by this valve
the water of the same pressure may be deliv-
ered to both chambers 20 and 17. This by
pass valve is shown in section 1n Iig. 3, n
which the valve piece 28 1s moved by a vaive
rod 29, which is operated by a diaphragm or
other motor 30 (Xig. 1). A weighted lever
31 may be used to normaily liff the valve 28
to the closed "position as shown in ¥ig. 3 8o
as to supply water from pipe 7 to the cham-
ber 17 for equalizing the pressures in both
chambers 20 and 17.

To operate the diaphragm motor 30, 1
may employ the following means. A pipe
29 leads from the steamn space of the boiler
and connects with the lower chamber ol
the motor 30 by an upright section "which

constitutes a stand pipe giving a water

column of suitable height. A second stand
pipe 33 opening from the upper chamber

of the motor 30 provides a second water

column of approsimately. twice the height
of the stand pipe 32. This pipe 33 connects
st its top with a downwardly extending
pipe 34 which connects at its lower end with
the water column 3 at the normal water level
by a pipe 35. L

Assuming that the water 1s above the nor-
mal level, we will have pipes 34 anua 33
fuil of water, so that the full height of the
water celumn 338 is not available for pres-

equal height of column 33, the avallable

pressure is due to the difference of the

colunmng 383 and 34, or aboul one-half the
column 82. Pipe 582 is always fuil of water
{from condensation and maintains a constant

- As the column 84 counterbalances anr

|

valve piece 28, 13 forced up and the by
The pressure in chamber 20

/0

of the pump governor will then cause the

piston device 4* to be depressed and the

pump stopped. If now, the water level 1
the boller gets below the normal, the pipe 35

will be fimsealed and drain; the water in 5

colimn 34 will descend leaving column 33
of its full height and available to operating
the diaphragm motor 30; and the valve

ptece 28 of the by pass will be depressed.

and opened.

pressure i chamber 20, and because of this
the weighted lever 21 will raise the valve 142

The pressure in the chamber
17 will then 1ncrease to counterbalance the

30

and start the pump 10. This operation will |

continue until the end of the pipe 35 1s
sealed and the normal water
boiler restored, after which the f{irst opera-
tion will take place and the pump be
stopped. - Should the pressure sn the pipe

T be reduced to boiller pressur: by leakage
through the pump governor to the pipe 6,

the weighted lever 21 will then auto-
matically start the pump to raise the pres-

‘ovel In the
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sure in the pipe 7, but the pump will then

stop 1f the water is at or above the normal
_lm*&i i the boiler.

95

The differential action of the pressures In

“the pump governor motor may be secured

in any other manner desired as may also
the equalization of pressures theremn, as t 2
same result will be.secured 1if the
sure in the chamber 20 1s reduced 1nstead of
the pressure in the chamber 17 being In-
creased, £ | '

it will be observed that all of the work-
ing parts are subject to water pressures
and hence the oblection to the use of steam
operated parts for the motors is obviated.
All thermostatic devices are omitted and
only positive pressures exerted through the

water are relied upon for the operation and
‘control of the pump goverhor. I
It 1s evident that the various parts may.
he modified without depakting from the
spirit of the invention, henee 1 do not re-
strict myself to the details [shown. = -

Having now described my invention, what

f clalin as new and desire to secure by Let-

ters Patent, is: *

1. In an apparatus of the tharacter de-

scribed, the combination of the boiler, boiler

feed pump, feed water pipe from: the pump:

pres-

10; _
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to the boiler, a check valve in the feed water

pipe, a pump governor to control the opera-
tion of the pump, having a pressure actu-
ated device, means for supplying a pressure
greater than the boiler pressure to the pres-

121

sure actuated device to move in one direc-

tion, means for supplying a pressure corre-

sponding to the boiler pressure to the pres-

-y



965,048

sura actuated device to move it in the other
direction, and means controlled by the varia-

tions in the. water level in the boiler to |

~echange the relative differences in the pres-

10

sures supplied to the opposite sides of the

pressure actuated devices, whereby the punmp
1s put into operation when the level of water
1n the boiler falls below the normal level.
2. In apparatus of the character de-
scribed, the combination of the bhoiler, boiler

feed pump, feed water pipe from the pump

to the boiler, a check valve in the feed water

plpe, & pump governor to control the oper-
~ation of the pump having a pressure actu-
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ated device, means for supplying a pressure
greater than the boiler pressure to the pres-

sure aciuated deviee to move it in one direc-

tion, means for supplying a pressure corre-
sponding to the boiler pressure to the pres-
siire actuated device to move it in the other
divection, and means controlied by the vari-
ations in the water level in the boiler to
change the relative differences in the pres-
sures supplied to the opposite sides of the
pressure actuated devices consisting of s

by pass and valve for increasing the pres-

sure upon the side of the pressure actuated
device Which is subjected fo the lower pres-

sure, whereby the pump 1s put into oper- |

ation when the level of water in the boiler
falls below the normal level,

-3, In apparatus of the character de-

scribed, the combination of the boiler, boiler
feed pump, feed water pipe from the pump
to the boiler, a check valve in the feed water
pipe, a pump governor to control the oper-
ation of the pump having a pressure actu-

ated device to regulate the operation of the.

pump and also put it out of operation and a
counter weight normally operating to put
the pump into operation, means for supply-
Ing a pressure greater than the boiler pres-
sure to the pressure actuated device to move
., s ] - ‘ v A 5

it 1n one direction to put the pump out of

operation, means for supplying a pressure

corresponding to the boiler pressure to the
pressure actunated device to move it in the
other direction to assist the counter weight
i putting the pump into operation, and
means” controlled by the variations in the

ated devices; whereby the pump is put into
operation when the level of water in the
boiler falls below the normal level,

4. in apparatus of the character de-
scribed, the combination of the boiler. boiler

teed pump, feed water pipe from the pump |

to the boiler, a check valve 1n the feed water
pipe, a pump governor to control the oper:
ation of the pump, having a pressure actu-
ated device, means for supplying a pressure
areater than the boiler pressure to the pres-
sure actuated device to move 1t in one direc-

to stop the pump, a pipe from the

~botler, a check valve in the feed water
_ & pumnp governor to contrel the
wafer level 1 the boiler to change the rel- |
ative differences in the pressures supplied | vice, means comprising a pipe connecting
to the opposite sides of the pressure actu- : :

— e i

tion, means for supplying a pressure corre-
sponding to the boiler pressure to the pres-

sure actnated device to move 1t 1n the other
cdirection, and means conirolled by the vari-

ations in the water level in the boiler to

change the relative differences in the pres-
sures supplied to the opposite sides of the
pressure actuated devices consisting of a
by pass and valve for increasing the pres-
sure upon the side- of the pressure actuated
device which is subjected to the lower pres-

sure, a motor for operating the by pass

valve and a variable water column to oper-
ate the motor controlled by the water level
in the boiler, whereby the pump is put into
operation when the level of water in the
boiler falls below the normal level.

5. In apparatus of the character de-

scribed, the combination of the boiler, boller

feed pump, feed water pipe from the pump
to the boiler, a check valve in the feed water
pipe, a pump governor to control the oper-
ation of the pump having a pressure actu-
ated device, means comprising a pipe con-

necting with the feed water pipe between

the pump and check valve for supplying
pressure tor operating the pump governor
pump
governor and connecting with the feed wa-
ter pipe between the check valve and boiler
for supplying pressure for operating the

pump governor to put the pump into oper-

ation, a weight device to assist the pump
governor in putting the pump into opera-
tion, a by pass pipe and valve for supply-
Ing water under pressure from the feed wa-
ter pipe between the pump and check valve

to the pipe connecting the pump governor

with the feed water pipe between the check
valve and boiler, and means controlled by

 the level of the water in the boiler for oper-
ating the by pass valve, whereby the pump

1s puf into operation antomatically when-
ever the level of the water in the boiler gets
below the normal level. .
6. In-apparatus of the character described,
the combination of the boiler, boiler feed
pump, teed water pipe from the pump to the
pipe,
operation
of the prinip having a pressure actuated de-

with the feed water, pipe between the pump
and check valve for'supplying pressure for
operating the pump governor to stop the
pump, a pipe from the pump governor and

connecting with the feed water pipe between

the check valve and boiler for supplying
pressure for operating the pump governor
to put the pump into operation, a weight
device to assist the pump governor in put-

ting the pump into operation, a by pass

pipe and valve for supplying water under
pressure Trom the feed water pipe between
the pump and check valve to the pipe con-
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necting the pump governor wi
water pipe between the check valve and
botler, a pressure motor for operating the
by pass valve, and means consisting of a

e

p-qne

!

water colum (}f m“mng pressure conty oiled
Dy the lev ﬁ £ the water in the boiler for
operating the motor which operates the Dy

pass valve, whereby fthe pump is pub into
operation autemals cally whenever the level
of the water in fhe boiler gets below the
nor 'mﬂ level, '

(. In qnpdmtu of the {‘hdi““‘ﬂiﬁl
2 poLie mmbmed with a feed
puiip governor Couns tmﬂ: 0;‘%‘" RoSTeam
to control the steam paﬂ ied o the
a counter weighi to ﬂijeﬂ the steam valve
two chambers separated by = g izphragm
having

a.  vaive seal., 2 {tzmt;n W{}:‘ﬁ.ﬂw
alve

thrmwh rbﬂ diaphragm and hd”” \g 2
plece tu seal upon the valve seat When the
- piston 1s ab the termination of iis strol
2 piston rod connecling the pision wiih th
steamn vaw wWater pmfﬂ*' For
water to the two chambers, and means con-
trolled b; ¥ the water level of the boiler for
varying the difference in fthe pressures of
the ¢wo chambers. |

8. Feed water pump controllin g Imeans
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ith the Teed |

tor mp}}umﬂ’ water 10 the D M_%?‘,, _aﬂi.i 3
K.}
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- permiited oy t
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consisting of two chambers :e.apwafed by a
(113 ];1..”1 m having a valve seat, a piston
working threugh the diaphragm : and having

valve plece o seat upon the valve seat
vfl*m the piston is at the termination of its
stroke, a piston rod connected with the pis-
ton, and pipes respectively connecting with -
the.two chombers for bupplymg Auid pres-
sures above and below the piston.

9, _.imed water pump controlling means
consisting of two chamoers 5&;}&1‘3*@& by a
dr"am}ldﬁ‘ﬂl having a valve seal, a piston
W {;;'Aﬂnﬁj through the dmpm‘wm and having
1 valve piece to seat upon the valve seat
when the piston is at the termination of 1its
stroke, 3 piston rod connected with the pis-

ton, and pipes respectively connecting with

the two chambers for supplying fluid pres-
sures above and below the piston and a
counter W-ewht connecting with the piston
rod for NLifting it and -the pistons when

he cobperating pressures with-
in the chambers.

-

in testimony of which invention, 1
ito set my hand.
RUDOLPH M. HUNTER

here-
un |

W 1&11935@5
K. M, Krruoy
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