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To all w?wm it TMaYy COnCcer:

Be it known that I Isaac H. DAVIS a cltl-
zen of the United States residing at Bogtou
countyof Suffolk,State of Massach'usebts_, have

invented or discovered a certain new and use-

ful Improvement in Feed- Water Regulators,

of which improvement the followingis a speel-— |

fication.
The object of my invention is to pr ovide an

‘improvement in supplying water toreservoirs
or boilers; and to this end 1t consists in new

and improved means for regulating the sup-
ply of water by and in accordance with varia-
tions in the height of the water in the reser-

voir or boiler, and means for supplying the

water to the reservoir or boiler and in certain

combinations and features of construetlon as-_

hereinafter set forth.

While my invention is speclally intended
for supplying and regulating the supply of
water 1o reservoirs or boilers, it is equally

applicable for the purpose of supplying and

- regulating the supplyof any other liquid, and
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the regulating apparatusis adapted to control |

the supplym g meehamsm whatever the liquid
supplied may be,and its principal feature con-
sists in means whereby variations in the level
of the liquid will cause the regulating device
to be subjected to the action of the oas, steam,

air, or vapor above the level of the l1qu1d or
to the action of the liquid itself,whereby the

operation of the regulating device is chanﬂ*ed

or modified so astovary the aemon of the sup-

plying mechanism. S
The aceompanymﬂ'dmwmﬂ* isa view,par bly'

in section and partly in elevation, of a con-

struction 111ustra,tmﬂ‘ an apphc&tmn of my in-

“vention.

~ In the conﬁtruetmn shown in the dlawmg,
the plunger 1 of the feed-pump 2 is adapted to

be operated by the movement of the arm 3 of

a bell-crank lever, which -may be oscillated
by any preferred means, but which is pref-
erably continuously in oper'a.tlon during the
time that the boiler isin use. - Arodd4, WhlGh
is rigidly eonnected to the plunger 1, passes
through a stufiing-box 5 on the cap 6 ofa cas-
ing 7, “which is abtached to the boiler or wa-
ter-column, and a piston 9, rigidly connected
to the upper end of the rod4 is fitted to-work

‘the boiler.

| The nozzle 8 is_ connected to the shell 11 of
the boiler or water-column in such a position
‘that the center line of the passage 12 will be
on or about on the same level with the de-

sired water-line in the boiler, (represented by

‘thelinea b in the drawing.) One end of the

lever-arm 1S bifurcated and provided on each

side with a roller 21, which is adapted to bear
against a flange or shoulder 13 on the pump-
'plunﬂ’el 1 and against a lange or shoulder 14

on a sleeve 15, which is fitted to slide on the

rod 4. The ﬂanﬂ'e 14 is held in contact with

the rollers by means of a spring 16, which
bears at one end against the flange 14 and at
its other end againsta flange 17, fmmed on a

collar 18, which is rigidly fixed on the stem 4.

When the level of the water in the boileris

"below the line a b, the steam in the boiler will

have access to and be directly in contact with
both sides of the piston 9, the space 19 above
the piston 9 being then in open steain com-
munication with the space below the piston
through the small passage 20. The move-
ment of the lever-arm 3 will then move the
pump-plunger 1, rod 4, and piston 9 up and
down a distance equal to the full movement
of the end of the lever-arm 3 and correspond-

ing to the full stroke of the pump-plunger,

the tension of the spring 16 being such that
it is not compressed by the pressure of the

lever-arm on the flange 14 when the piston' 9

is exposed on both sides to contact with steam

which fills the space above and below the pis-

ton and is free to circulate throuﬂ‘h the pas-
sage 20.

When the pump- plu ngeris opelatuw at full
stroke, which eouesponds to its maximum ca-
paeity, the supply of water to the boiler will
be in excess of the consumption and the wa-
ter-level in the boiler will rise until it reaches
the line a b or a slightly-higher level, which
will cause it to seal the lowe_l end of bhe small
passage 20. W hen thisoccurs, thedownward
movement of the piston 9 will cause water to
flow through the small passage 20 into the
chamber 19 above the piston, the flow being
caused by the pressure of the steam in the
boiler acting on the surface of the water in
On the upstroke the movement
of the piston 9-is resisted by the water in the

in a cylindrical bore 10 Wlthl[l the casing 7. | chamber 19, which cannot esecape quickly
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through the small passage 20, and this resist- |

ance to upward movement of the piston 9 and
rod 4 causes compression of the spring 16 by

the lever-arm 3, which moves thesleeve 5up- |

ward on the rod 4. This compression of the

spring permits the lever-arm 3 to make its |

full upward movement without moving the
pump - plunger 1 through its full upstroke
and the stroke of the plunﬂ'el is shortened to

the extent that the spring is compressed.
The shortening of the s*t.loke of the pump-

plunger decreases the supply of water fed to

the boiler and prevents the water-level from
rising too high.

When the water-level falls below the de-'
sired height in the boiler, the passage 20 will |

be open at its lower end to the steam-space,

the water above the piston will be discharged
through the passage 20, and the piston 9 will |

be in contact on both sules with steam only

~and will be practically balanced, or nearly
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80, by steam-pressure. The steam will offer
pmctleally no resistance to the npward move-
ment of the piston, and therefore, as the

spring willnot be compressed, the pump-plun-
ger will be moved through its full stroke and

.the pump will be Opelated at 1ts maximum

capacity to feed water to the boiler.

The arm 22 of the bell-crank lever may be
connected to some moving part of an engine
which is supplied with steam from the boiler,
80 that the feed-pu mp will be in operation so

long as the engine is ranning and will cease.

operatm o when the engine is stopped.

It will be seen that my invention p10v1des
means whereby a certain resistance is ren-
dered effective to decrease the supply of wa-
ter to the boiler when the water-level reaches
or exceeds the desired height and whereby
such resistance is 1emoved to permit of an

‘1ncrease in the supply when the water falls

below the desired or safe level.
- For the purpose of regulating the degree to
which the small passage 20 may be restncted

I employ a small valve 23, which may be ad-.

justed from the outside of the casing.

Iclaimas myinvention and desi re to secure

~ by Letters Patent—
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1. In afeed-water or other liquid regulator

for reservoirs or boilers, the eombmatmn

with the 11qu1d -supply pump, of a movable

piston, which is adapted to be in direct con-
tact, on both sides, with steam or other gase-
ous ﬂmd or vapor in the boiler or reservoir
when theliquid-level is below a certain height,
and which, when the liquid is at a hwher
level, is in eonta,(,t on one side, with bhe lig-
uid in the reservoir or boﬂer and means
whereby the liquid acts to vary the length of
the stroke of the pump. |

2. Ina feed-water or other liguid regulator
for reservoirs or boilers, the eombma,tlon
with the liquid-supply pu mp, of a piston con-

~ nected thereto, a chamber or space on one

side of the plston and a small or restricted
passage through which the chamber commu-
nicates with the interior of the reservoir or

boiler and means whereby the length of the
stroke of the pump is varied by the resistance
to the.movement of the piston.

3. In a feed-wateror other liquid reﬂ*ulatm
for reservoirs or boilers, the combmamon
with the liquid-supply pump, of a piston con-

70

nected thereto, a chamber, or space, on one

side of the piston, and a small or restricted
passage connecting the chamber with the in-
terior of the reservoir or boiler and solocated
that the chamber may be charged with the

-steam or air or other gas or vapor, which is

above and in contact wwh the hqmd when
thelevel of theliquid is below a certain height,
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or with liquid when the level of the llqmd is

-above a certain height and means whereby
“the liquid acts to vary the leugth of the stroke

of the pump.
4. The combination, w1th the water or other
liguid supply pump of a reservoir or boiler,

-of a piston connected thereto which isadapted

to be exposed on both sides to the steawm, air
or vapor in the reservoir or boiler when the
liguid-level is below a certain height, and

whieh, when the liquid in the reservoir or
boiler re&ches or exceeds a certain height, is

adapted to be acted on directly by 11qu1d from
the reservoir or hoiler and means whereby
the length of the stroke of the pump is va-
ried accordmg to the resistance to the move-
ment of the piston.

5. T'he combination, with the water or othel

liquid supply pump of a reservoir or boiler,

of a piston which is adapted to be moved by 2
movable part of the liquid-supply pump, and
which has communications from its opposite

-sides to the interior of the reservoir or boiler,

and means whereby the length of the str oke
of the pump may be varied by the res1sbanee
to the movement of the piston.

6. The combination, with the feed-pump of
a reservoir or boiler, of & piston connected
therewith, which is in contact with the steam,
air or gas in the reservoir or boiler when the
water or other liguid is below a certain level,
and means whereby water or other liquid may

be supplied to one side of the piston to resist

its movement and to vary the length of the
stroke of the pump.

7. The combination with a feed- pump for
a reservoir or boiler, of a piston adapted to
be operated sim nltaneously therewith, which
1s connected to a movable part of the pump,

‘and which is adapted to be- exposed on its op-
posate sides to contact with the steam, air or
gas in the reservoir or boiler when the water-
,level is below a certain height, and on one
‘side to contact with the 11qu1d in the reser-
voir or boiler when the water-level reaches or
‘exceeds a certain height, and a restricted pas-
sage through which hqmd may pass to and
from the reservoir or boiler to one side of the
‘piston, and means whereby the length of the
stroke of the pump may be varied by the re-
sistance to the movement of the piston.

3. The combination, with a feed-pump for

reservoirs or boilers, of means for actuating
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the pump, a regulating device which is adapt- | hqmd will be forced throiigh the small pas-

ed to be acted on by water or other liquid in
the reservoir or boiler to resist the operation
of the pump, and a spring the compression ot
which is adapted to be varied so as to vary
the stroke of the pump.

9. The combination, with a feed-pump for
reservolrs or boilers, of a rod connected to the

piston or plunger of the pump, actuating

means for the pump, a spring through which
the actuating means moves the rod, a piston

exposed to the fluid in the reservoir or boiler,

a chamber on one side of the piston, and a
small or restricted passage through which the

chamber commumcates wu;h the leselvmr or

boiler.

10. The combination with the feed- -pump
of a reservoir or boiler, a chamber connected
at its lower end to the interior of the reser-
voir or boiler, a plston connected to the pump

- and adapted to reciprocate vertically in said
chamber, and a small passage from the lower
to the uppel side of the piston whereby the

sage and retard the movement of the piston
when the level in the reservoir or boiler rises

to the level of the Opemnﬂ' to said small pas-

sage. |
11. In a feed-water or other liquid regu-

lator for reservoirs or boilers, the combina-
tion, with the liquid-supply pump, of a mov-

able piston, which is adapted to be in directs
contact with steam or other gaseous fluid or
vapor in the boiler or reservoir when the lig-

uid-level is below a certain height, and which,

when the liquid is at a higher level, is in con-

' tact with the liguid in the reservoir or boiler;

and means whereby the liquid acts to vary the
length of the stroke of the pump.

25

30.

In testimony Whel eof [ have hereunto set” 4o

my hand.

ISAAC H. DAVIS.

Witnesses:
- MARCUS DB. MAY

H. H. WESTINGHOUSE.’
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