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UNITED STATES PATENT OFFICE

CHARLES BRENT, OF BUFFALO, NEW YORK.
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Specification of Letters Patent. Patented June 20, 1911,

- Application filed July 17, 1907. Serial No. 384,242,

To all whom it may concern:

Be 1t known that I, Cmarres Brent, a
subject of the King of England, residing at
Builalo, in the county of Erie and State of
New York, have invented a certain new and
useful Improvement in Feed-Water Regu-
lators, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings. L

This invention relates generally to feed
water regulators for steam boilers and par-
ticularly to that class of such devices where-
in_the supply of water is regulated by a

suitable valve, or other similar devices,

which 1s directly controlled by suitable
mechanism which is rendered operative by
changes in the water level.

In my prior application for improvements
in feed water regulators, Serial No, 208,220

filed May 16, 1904 and Serial No. 354,007

filed Ifebruary 26, 1907 a construction is
shown wherein a controlling valve in the

- steam supply of a water pump is operated by
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a weighted lever which is held from opera-
tion by a reservoir supplied with water
varying in amount with the water level in
the boiler.

In the present application the applicant
has arranged the valve operating lever and
the reservoir so that the parts are at all
times in a state of stable equilibrium, there-
by making it vastly more sensitive in its re-
sponse to variations in the water level in the
boiler. This of course renders the use of
the device very economical in point of con-
sumption of fuel and water. '

otill more specifically the invention con-
templates the use of a suitable water circu-
lating system, such for example as a pump
supplied with steam from the boiler and

- with water from any suitable source, or it

may be from the water main itself provided
the pressure is sufficient to overcome the

_Internal pressure in the boiler, together with

45
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> a suitable controlling valve for such circu-

lating system, which is provided with an
operating lever having on one end a weight

normally tending to shift the valve into an |

open position, and a reservoir or ball on the
other end connected to the boiler in a man-
ner such that 1t 1s supplied with water and

‘steam therefrom whereby the water level in

the boiler is maintained in the reservoir or

,ball, and to arrange this reservoir at some

55 point below the point of suspension of the

lever whereby when 1t moves upward, as a

result of a drop in the water level its effec-
tive leverage is increased proportionately
and the lever and its parts are substantially
i the state of stable equilibrium at all
times.

The sensitive operation of the device is
brought about by the reason of the fact that,
as the water drops in the ball and it conse-
quently rises, due to the action of the
weight, 1ts effective leverage length in-
creases, thus causing the controlling valve to
be cracked only to the extent of permitting
the operation of the pump to supply the
boller with water, sufficient in amount to

‘ralse the water level therein and return the

ball to its normal position. In other words
in the present device the parts are at all
times substantially in a state of stable equi-
librium,
- The invention may be further briefly sum-
marized as consisting in the construction
and combination of parts hereinafter set
forth in the following description, drawings
and claims. ' _ |

Referring to the drawings Figure 1 is a
sectional view of a boiler with my device
applied thereto; Fig. 2 is a detail view:
KFi1g. 3 is a sectional view of a boiler with a
modified form of my invention applied
thereto; Fig. 4 is a view partly in section of
the operating lever of this modified form:
Fig. 5 1s a sectional view of thevalve
mechanism and Fig, 6 is a detail view of the
valve. - |

My Invention may be carried out in vari-
ous ways to meet the many uses to which it
may be applied but T have shown one con-
struction in the drawings which is very ef-
fective in operation and in such embodiment
L represents a boiler, which is connected
by a suitable steam line 2 with a feed water
pump 3 1n turn connected by a water pipe 4
with the boiler. The arrangements of these
parts 1s such that when the pump 8 is oper-
ated by steam from the boiler, feed water is
forced in through the pipe 4 from any suit-
able source of supply. '

The admission of steam to the pump. 3
through the steam line 2 is controlled by a
valve 5 which is of the construction set forth
I my co-pending application wherein the
valve and its seat are provided with codper-
ating ports which are adapted to register
upon a very slight movement of the valve
stem and thereby admit a full head of steam
to the pump, so that the maximum supply
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of water is delivered to the boiler upon a 1 12, having upon one side of the same a hol-

very slicht movement of the valve shifting
mechanisin and consequently with a very
slight fluctuation in the water level. Thus

alve is adapted to be shitted by a lever 6
which may project horizontally from the

valve or may drop in the manner shown 1n
Fig. 2 and it is provided at its free end with
2 counterbalance weilght 7 normally tending
to operate the lever and shift the valve into
open position. The operation of this weight
is counteracted by a reservoir or ball § con-
nected to and carried by a steam pipe 9 and
a water pipe 10 which are secured rigidly to
the lever 6 in any preferred manner. 'The
steam pipe 9 1s connected to the steam space
in the valve 5 as set forth in the last men-
tioned application or in any other preferred
manner, while the water pipe 10 1s connected
to the boiler below the water line by means
of a pipe 11 which 1s in communication with
the pipe 10 through a suitable pivoted mem-
ber of the lever 6 as set forth in the last
mentioned application or in any other suit-
able way. The pipes 9 and
ervolr 8 1In a manner such that 1t 1s hung
below the point of suspension of the lever
for shifting the valve.

The valve shifting mechanism 1is prefer-
ably located in the steam line in a manner
such that the center of the ball, when the
lever 1s in normal position with the valve
closed, is below the point of suspension of
the lever and in the instance shown, below
the valve. The ball or reservoir 1s de-—~10116d
so that 1t 1s lighter than the counterbalance
welght and when substantially half full with
water is acdapted to substantially counteract
the action of the weight and hold the valve
shifting mechanism 1n a state of stable equi-
Iibrium with the valve in the steam line
closed. The location of the device 1s such
that when the ball 1s half full of water ifs
water line should correspond to the desired
water line 1n the boiler.

Upon the water dropping below the de-
&ll‘ed water line in the boiler and the de-
crease In the amount of water in the ball

reservolr, brought about by the connections

with the boﬂer the ball beeomes lighter and
veloht swings it upward
an amount In propormon to the chsphcement
of water therein, then upon the operation of
the pump as a result of the shifting ot the
valve, an amount of water is permltted to
enter the boiler with the consequent raising
of the water line in the boiler and in the ball
thus shifting the valve operating mechanism
back to normal position and preventing a
further feeding of water to the boiler.

In the modiiication shown 1n Figs. 3, 4, 5,
and 6 the water main 11’ is connected di-
rectly to the boiler below the water line
thereof and at a suitable point above this
water line it is provided with a valve casing

10 carry the res-

low stud 13 provided with a steam pipe 14
anc proy&zctmg out from the casing, and
forming a trunnion for supporting the lever
as will later appear. The casing 1s further
provided with an mner p‘Ll"tlthIl 15 whach
divides the same into two parts, and 1t has
ports 16 which serve as the only means of
communication between the main side and
the boiler side of the valve. A port 17 1s

arranged at the center for a purpose to be-

later described. The partition 15 further
serves to form a seat for a valve 18 mounted
upon the end of a hollow stem 19 passing

through a stufling box 20 secured upon the

valve casing 12. A spring 21 1s arranged to
bear aocun%t the valve 18 and hold the same
1oht1y upon its seat. The opening 1n the
hollow valve stem 19 1s extended through
the valve as shown in Fig. 5, whereby com-

munication is established between the former

and the boiler side of the valve through the

port 17 in the partition 15. The valve 18 1s
provided with ports 22 corresponding to the

ports 16 in the partition 15 and when the
valve i in proper position and 1s rotated

sufficiently these ports all register and com-

munication 1s established between the two
sides of the valve.

Loosely mounted upon the stud 13 and
rigicdly mounted upon the valve stem 19 are
respectively portions 23 and 24 of the valve
shifting lever 25 and the arrangement 1s
such that when the lever is shifted the valve
stem 19 and the valve on the end thereof will
be rotated simultanecously. A stuiling box
26 1s arranged between the lever portmn 23
and the stud 13 for preventing any leakage
about the same. The lever portion 23 1s
further provided with a port 27, communi-
cating with the opening in the hollow stud
13 likewise the lever portion 24 1s provided
with a port 28 communicating with the
opening in the hollow valve stem. The valve
shifting lever 25 is provided with a counter-
balance weight 257, which normally has a
tencdency to cause the lever to shift the valve

18 into open position.
A reservolir 29 1s mounted in any suitable
way upon the lever 25 to counteract the

effect of the weight 25, but I prefer to

mount 1t thereon by means of a water pipe
30 leading from the lower part of the reser-
voir 29 to the lever portion 24 and com-
municating with the port 28 therein, and by
a steam pipe 31 leading from the upper

part of the reservoir to the lever portion 23

and communicating with the port 27. It is
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when 1t 1s substa,ntmlly half filled, and the
valve 18 is closed, it be below the point of,

suspension of the lever or below the valve
stem and stud which form the pwot of the ,
lever.

The parts just described rehtmg to the
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modified form of the invention operate as |

tollows. The water pressure in the main

‘being normally greater than the internal

pressure in the boiler there is at all times a
tendency for 1t to flow into the boiler
against the pressure therein and this flow is
regulated by the valve 18 which is normally
closed when the parts are in normal posi-
tion and the water level in the boiler is at
the desired point, the water level in the
beiler being maintained in the reservoir
through the pipes 80 and 31. Upon a vari-
ation in the water level in the boiler due to the
consumption of steam and water, the water
level 1n the reservoir falls, with the result
that that end of the valve operating device
becomes lighter than the counterbalance
weight 25" and the valve 18 is shifted
shghtly so that water passes through the
valve and casing and into the boiler until the
predetermined water level is restored when
the reservolr will resume normal position
and will bring about the closing of the
alve and prevent the further feed of water.
- Having described my invention, I claim:

1. In a feed water regulator for boilers,
1n combination, a feed water system, a valve
casing having a connection leading to the
water space 1n the boller and another con-
nection leading to a water supply, a flat

Ppartition in such casing and separating the

two connections, sald partition being pro-
vided with suitable ports and a central open-
ing, a hollow valve stem passing into said
casing, a valve carried by the end of said
stem and having an opening adapted to es-
tablish communication between the opening
of the valve stem and the opening leading
through said partition, a spring normally
tending to hold said valve against said par-
tition, said valve being provided with ports
adapted to register with the ports in the

partition, a lever mounted upon said valve

stem and adapted to shift the same and to
normally tend to held said valve in an open
position, a reservolr carried by said lever,
suitable connections between the hollow
valve stem and the lower part of the reser-
voir whereby water may be supplied there-

to from the water space 1n the boiler, and

suitable connections between the upper part

of said reservoir and the steam space in the

e
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boiler, said lever and said reservoir being
supported 1n a manner such that the center
of gravity of the parts is below the point of
suspensicn at all times whereby by reason
of variations 1n the amount of water in
sald reservoir the extent of opening of the
valve 1s varied directly with the water level

‘1n the boiler at all times.

2. In a feed water regulator for boilers,
1n combination, a feed water system, a valve
casing having a connection leading to the
water space 1n the boiler and another con-
nection leading to a water supply, a flat
partition 1n such casing and separating the
two connections, said partition being pro-
vided with suitable ports and a central
opening, a hollow valve stem passing into
id casing, a valve carried by the end of
stem and having an opening adapted
to establish communication between the
opening of the valve stem and the

opening leading through said partition, a

spring normally tending to hold said valve

against said partition, said valve being pro-
vided with ports adapted to register with
the ports 1n the partition, a lever mounted
upon said valve stem and adapted to shift
the same and to normally tend to hold said
valve 1n an open position, a reservoir car-
ried by said lever, suitable connections be-
tween the hollow valve stem and the lower
part of the reservoir whereby water may be
supplied thereto from the water space in
the boiler, suitable connections between the
upper part of said reserveir and the steam
space 1n the boiler, said lever and said reser-
voir being supported in a manner such that
the center of gravity of the parts is below
the pont of suspension at all times whereby
by reason of variations in the amount of
water 1n said reservoir the extent of open-
ing oi the valve 1s varied directly with the
water level in the boiler at all times, and a
counter balance weight on said lever for
ceunteracting the effect of said reservoir.

In testimony whereof I affix my signature

1n the presence of two witnesses.
CHARLES BRENT.

Witnesses:
F. D. LivinasTon,

H. A. MaLLoN.

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