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To all whom it may concern:

Be it known that I, HARDY BOWL
zen of the Unifed States, residing at Corsi-
cana, in the county of Navarro and State of
Texas, have invented a new and useful Feed-
Water Regulator for Boilers, of which the
following is a specification.

My invention relates to a feed-water regu-
lator for boilers, and has for its object to
provide a valve mechanism whereby the com-
munication of steam-pressure to a boiler feed-
pump is controlled by relative fluid-pressures

itpon opposite sides of a diaphragm or piston-
valve to maintain the water in a boiler at an

approximately uniform level, the supply of
water by the pump being equa,l to the evap-
oration.

F'arther objects and :;.Ldvfmtaﬁ'es of this in-
vention will appear in the followmﬂ' descrip-
tion, and the novel features theleof will be
par t1(,ularly pointed out in the appended
claims.

In thedrawings, Figure 1isa sectional view
of aregulator construeted in accordance with

my invention, showing an attached gage.

Fig. 2 is a view of the diaphragm or piston-
valve detached.

Similarreference characters indicate corre-
sponding parts in all the ficures of the draw-
ings.

In the d1aw1nn:, I have illustrated a pre-
feued embodlment of my invention, wherein

1 represents a cylinder pmwded ad;]a,cent to
its opposite ends with feed-ports 2 and 3,
which may, as illustrated, be constructed to
form pipe-couplings for
pipes 2* and 3%, leading from the boiler (not
shown) 1eSpectwely above the normal level
and below the crown-sheet. At a point be-
tween said feed-ports the bore of the cylin-
der is contracted to form a tubular guide 4,
in which fits for reciprocatory movement a

diaphragm or piston-valve 5, which 1s ex-

posed at opposite sides to fluid-pressures, re-
spectively steam and water. The cylinderor
valve-casing is also provided at an interme-
diate point "and in communication with the
gnide 4 with inlet and outlet ports 6 and 7,
.:md for registration with said ports the’ dia-
phragm or va;lve is provided with a channel
8, formed by reducing the valve at an inter-
mediate point to produce a neck 9, connect-

engagement with

| ing spaced disks or elements 10, which bound
‘the annular channel S at its upper and lower

sides. The outlet-port 7 is of a width cor-
responding approximately with that of the
channel, whereas the inlet-port 6 may be of a
dlameter_eonsmelably exceeding the width
of the channel, whereby said channel may be
in full registration with the inlet-port, while
the outlet-port is partly or wholly closed by

the flanges of the disks which bound the chan-

nel at its upper and lower sides, for a pur-
pose which will be explained - helemaftel
Located in the path of downward movement
of the valve are lugs 11, forming stops, and
correspondingly located in the path of up-

ward movement of the valve is a rod 12, also

constituting a stop, and depending from a

cap or plnﬂ' 13, by which the upper end of the

cylinder or casing is closed. The lower stops
11 serve to prevent displacement of the valve
from the guide 4 when the lower portion of
the cylmdel or casing is wholly relieved of
pressure, as by the withdrawal of the water
or the draining thereof through a normally-
closed drain- pmt 14 in the lower extremity
thereof, said port normally being closed by a
plug 15 and the upper Stop 12 serves to pre-
vent the upward displacement of the valve,

exterior wrench or key seat to faeﬂlta,te lts
removal. |
The inlet-port 6 1s ad&pted forcommunica-

tion by means of an inlet-pipe 16 with a boiler

(not shown)at a point above the water-level,
pr eferably the dome, while the outlet-port 7
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except upon removal of the upper cap or plug -
13, which is preferably constructed with an

is adapted for communication by meansof an

outlet-pipe 17 with a feed-water pump. (Not
shown. )

Tn operation the lowering of the water- level
in the boiler, dae to the evapomtmu of the
water, 1s aecompamed by the reduection of
plessme upon the lower surface of the valve,
which causes the descent thereof to wﬂ*istel

the channel 8 with the inlet and outlet ports
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6 and 7, and thus thecomm umcamon of steam-

pressure tothefeed-water pump. Asthe wa-

ter-level rises in the boiler the pressure upon

the lower surface of the valve is eor respond-

ingly increased until the outlet-portis wholly
or partly closed. In practice the valve rises

| until the outlet-port is reduced or cut oft un-
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t1l there is just-sufficient pressure supplied
from the boiler to the feed-pump to cause an
operation of the feed-pump at a rate neces-
sary to supply the waste from the boiler, and

when the valve reaches this point of ethb‘- |

rium an even pressure is maintained except
when disturbed by a variation of the rate of

exhaust of steam from the boiler, whereupon

~the valve varies in position to maintain an

IO

approximately uniform level of the water.

Also in practice I prefertoconnectthesteam

and water feed-tubes 18 and 19 of a water-

- gage 20 with the interior of the casing or ¢yl-
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inder 1 at.opposite sides of the plane of the

valve 5, said water-gage, as 1llustrated in the
drawings, being of the ordinary construction,
witha traHSpa.Ient gage- tube 91 and terminal
valve-boxes 22.

Various changes in the fcn m, proportion,
size, and minor detalls of construction within
the'scope of the appended claims may be re-

- sorted to without'departing from the spirit or
~sacrificing any of the advantages of the in-
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vention.

Havmg described my invention, what T

- ¢laim is—
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1. Inafeed-water regulator, Lhecasmgpm-
vided with an intermediate Valve-seat inlet
and outlet ports in communication with the

valve-seat, steam and water feed-portsincom-
munteation with the casing respectively at

opposite sides of the plane of said seat, and
a single piston-valve working within theseat
and havmg means for opening and closing

communication between said mlet and- 011tlet

- ports, 'substantially as set forth.
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2. Afeed-water regulator having a cylin-
der or casing provided with an intermediate

valve seat or guide, inlet and outlet ports in

communication with'the valve-seat,and steam

and water feed-ports in communication with
the cylinder or casing at opposite sides of the

plane of said seat, and a piston-valve fitted

‘tn said seat or guide and provided with a
channel for remstratlon with said inlet and |

outlet ports, substantlally as specified.
3. A feed-water regulator having a cylin-

- der-or casing prowded with an intermediate

50

valve seat or guide, inlet and outlet ports in
commnm(,a,tlon with the valve-seat,and steam

- and water feed- -ports in com munication with
the cylinder or casing at opposite sides of the
| plane of said seat, and a piston-valve fitted
- in said seat and provlded with an annular

channel for registration with said inlet and
outlet ports, said .channel being bounded by

spaced flanged (]1:31{8 &..ubsta,ntmlly as Speci-

fled.
4, A feed-water regulator having a eylin-

der or casing provided with An intermediate
valve seat or guide, inlet and outlet ports in
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communication with the valve-seat,and steam

and water feed-ports in communication with

the eylinder or casing at opposite sides of the.

plane of said seat, a piston-valvefitted in said

seat or guide and provided with a channel for

registration with said inlet and outlet ports,
and stops for limiting the movement of the
valve in opposite d1rect10ns substantially as
speclﬁed

A feed-water regulator having a cylm-

'der or casing pl"OVlded at an mtermedlate
| point with a valve seat or guide, inlet and out-

Jet ports in communieation with the valve-
seat, and steam and water feed-portsin com-
munication with the cylinder or casing at op-

Pposite sides of the plane of said seat, said cyl-

inder being provided at one end with a re-
movable cap or plug, and at the other end
with a drain-port, a piston-valve fitted in said
seat and provided with a channel for registra-
tion with said inlet and outlet ports,:a stop-rod

extending axially from said removable plug

or cap and disposed terminally in the path of
the valve, and fixed lugs 11 for determining
the movement of the valve in the opposite
direction, substantially as specified.

6. A feed water regulator having a cylin-
der or casing provlded at an 111'[61’[!16(11&,'[6
point with a Valve seat or gnide and commu-
nicating inlet and outlet ports, of which the
latter is of a width less than the former, and
said cylinder or casing also havmﬁ'ste&m and
water feed-ports .:Llranﬂ*ed at opposme sides
of the plane of the valve-seat, and a piston-
valve fitted in said seat and provided with a
channel for registration with said inlet and

outlet ports, the channel of the valve being-

of a diameter approximately equal with tha,b
of the outlet-port, substantially as specified.

- In testimony that I claim the foregoing as
my own Ihave hereto affixed my signature in
the presence of two witnesses. |

HARDY BOWLES.

Wituesses:
- J. L. HALBERT,
RUrTUS HARDY.
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