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To all whom it ma I CONCeriv:

Be it known that I, Isaac H. DAVIS acm-—
zen of the United States residing at Boston
county of Suffolk, Sta,te of Massachu‘setts

5 haveinventedor d1scovereda certain new and
useful Improvement in Feed-Water Regula-
tors, of which improvement the followmﬂ' is
a &»peclﬁeatlon

The object of myinvention is to provide an

10 Improvement in feed-water-regulating appa-
- ratus for reservoirs or boilers; and to this end
my invention consists in new and improved
means whereby the supply of water to a res-
ervoir or boiler may be regulated by varying

15 the operation of the valve mechanism of the

water-supplying apparatus.

In the accompanying drawings, which
illustrate applications of my invention, Fig-
ure 1 is a view, partlyin section and par tlyr

20 1n elevation, showing my invention as ap-

plied to the dlsc,harﬂ'e-valve of the feed-pump;
and I'ig. 2, a blmﬂdl view showing it apphed_

to the suction-valve of the pumnp.
~ In Fig. 1 of the drawings the dlseh&rﬂ'e—
25 valve 1 of the feed-pump 2 is shown con-
nected by a rod 9 toa piston 3, which is fitted
to workin acylindrical chamber 4, formed in
a casing 5, which is connected to the shell 6
of the boiler in such a position that the lower
3o side of the passage 7 shall be on a line with
the desired water-level in the boiler. A
small or restricted passage 10 forms a com-
munication between the steam-space of the
boiler and the lower portion of the chamber
35 4 when the water is at or below the desired
level and is so located that it may be par-
_tially or wholly covered at one end by the
piston 3 when the piston is in its lowest po-
sition. Thepump delivers waterto the boiler
40 through the discharge-passage 8, and in do-
ing so the discharge-valve 11s lifted from its
seat and the piston 3 is moved upward. So
long as the water in the boiler does not rise
above the desired level the piston 3 may rise
45 and fall with the opening and closing move-

ments of the valve 1 without any appreelable

resistance, because the piston is then ex-
posed on ‘both sides to direct contact with
the steam in the boiler, which is compressible
so and may pass into and out of the lower part
of thechamber 4 through the passage 10 with

| sufficient freedom'_and rapidity to permit the

desired operation of the valve 1.

‘When the water in the boiler rises above
the desired level, so that it seals the right- 5j5
hand end of the small passage 10, water will
flow into the chamber 4 below the piston 3
when the piston rises, and on account of the
restricted capacity of ‘the passage 10 and the
incompressibility of the water the - resistance 6o
of the water to displacement by the piston 3
will retard or prevent the closing of the valve
1, S0 as to permit water to return to the
pump through the passage 8 when the pump
plunger or piston is making its suction- 635
stroke. The result 1s that on the return
stroke of the pump plunger or piston the .
water which had been withdrawn from the
boiler is returned thereto instead of an addi-
tional quantity which might have been drawn 5o
intothe pamp through its suction-valveif the
discharge-valve 1 had remained closed. The
operatlon of the pump 2 willcontinue to move
the water back and forth through the passage
8 so long as the water in the b01lel is high %5
enough to seal the passage 10 and flow 111130
the Chambel 4, and when the water falls be-
low that height the water inthe lower part of
the chamber 4 will drain into the boiler and
permit the steam to have acceess to the under 8o
side of the piston 3 when 1t rises. In order
to insure the properdrainage of the chamber
4, the passage 10 is bllﬂ”htly ineclined down- |
ward to the right.

"When the watet -level is low enough to per- 83
IIllt the drainage of the chamber 4 and the
piston 3 1s a,gain_. in contact with steam only
on its under side, the valve 1 is free to seat
and close the passage 8 when the pump 1s
making its suction-stroke, so as to retain in go
the boiler the water which has been delivered
thereto by the pump, and this operation will

‘continue until the water-level in the boiler

again rises high enough to cause the water to
enter the cha,mber 4 through the passage 10 93
when the piston 3 makes its upstroke..

- In order to regulate the capacity of the pas-

sage 10, I provide a small valve 11, which may
be adjusted so as to restrict the flow there-
through to any desired degree.

If an ordinary form of valve be employed

as a discharge-valve, the lift of the valve nec-

100



10

15

20

3 o | o 6ei.90é-

essary to secure an opening or passage equal !

in capacity to the passage 8 might be com-
paratively small, and therefore the lift or up-

ward movement of the piston 3 might be so
small that only a small quantity of water
could enter the chamber 4 below the piston

or such a quantity as might be quickly dis-
placed by the downward pressure of the pis-

ton thereon, so as to permit a comparatively
quick (,losmﬂ' of the valve. In order to in-

sure the holdin"g‘ open of the valve at the
proper time, I provide for a considerable up- ;
~ward movement of the piston by employing
on the lower side of the valvela taperedex-’

tension 12, which when the valve is raised
from its seat serves to restrict the capacity of
the port controlled by the valve in such a

so long as the capacity of the port uncovered

~ ment of the valve and of the piston 3 or such

" 30

a movement as will permit a considerable

~ rises above the desired level.

33

40

50

level.

in the boiler rises high enough to close the

| passage 10% to the entranee Of steam water

55

- to the b01le1

.60 R
- of the passage 1021 employ a tapered needle- |
like valve 11°. |

For the purpose of a,d;]u%mg the ea,pa,elty

It will be understood that my 1mpr0vement

is equa,lly applicable to a boiler or to a reser- .

voir either open or closed and that it is im- .
material what the liquid may be the height
of whleh is to be legula,ted | |

The

I claim as my invention a,nd de&.ue to se-
cure by Letters Patent—

1. In a Watel or other liquid regulator for
reservoirs or boilers, means for regulating
the supply of water or other liquid, compris-

ing a piston adapted to be exposed to con-

tdct,_ with the liquid only when the level of
the liquid reaches orexceeds a certain height,

and a connection from the piston.to a valve

of the feed-pump, whereby the operation of
the valve may be varied by the action of the
liguid in the reservoir or boiler on the piston.

‘2. The combination with a feed-pump and
a reservoir or boiler to which water or otlier

liquid may be supplied by the pump, of a

piston; a valve controlling a passage through

| which water or other -,li'_q:]id may pass on its
manner that a considerable 1ift of tlie valve | we
is necessary or a greater lift than would be |
necessary w1thout the extension 12, or if the
valve were made in any of the u'%ua,l forms,

way to the reservoir or boiler, and wmeans
whereby the piston; when acted on by water
or other liquid in the reservoir or boiler, may
hold the valve open to permit a return fAow

{ of liquid throun‘h the pa,ssage Gontrolled by
by bhe valve in its upward movement is less |

than the capacity of the passage 8 below the |
valve, the pressure below the valve will tend
to lift it, and the effect of the extension 12,
will be to insure a considerable upward move- .

the valve.

3. The combination; wwh a Teservoir or
boiler and a feed-pump for supplying water or
otherliquid thereto,of a regulating device con-
nected to pump- Va.lve and comprising a pis-

‘ton which isexposed to contact with thesteam,
| vapor, air, or gas above the level of the llq-

quantity of water to enter the chamber 4 be- | uid in the reservoir or boiler, when the level

low the piston when the water in the boiler | of the liquid is below a certain height, and
. - | which is exposed on one side to contact with

- In Fig. 2 of the drawings my 1mpmvement | the liguid in the reservoir or boiler when it
s shown in combination with the suction- :
valve 13 of the feed-pump 2, the piston 32 of .
~ the regulating device bemcr connected with .
the valve by means of a rod 14, so that the

| movelunward and downward to_frether
casing 5* is connected with the shell 6 of the .
.bmler 8o as to-admit steam above and below .
- the plston 3* when the water in the boiler is .
at or below the desired level and so as to per- | or space into which water or other liquid may
mit water to flow through the passage 10*| be admitted below the piston and a restricted
into the chamber below the piston when the | '
~water in the boiler rises above the desired

reaches or exceeds a certain hawht and

‘means whereby the resistance of ‘bhe hquld
{ to movement of the piston may retard or pre-
v | vent the closure of the valve. - : |

4. The combination, with a reservoir or
boiler and a pump for ‘supplying water or

other liquid thereto, of a piston connected to
the discharge-valve of the pump, a chamber

passage connecting the chamber orspace with

| the interior of the reservoir or boiler, where-
S0 long as the piston 3*is exposed on .

“both sides to contact with the steam in the.
~ boiler the valve 13 is free to move up and .

down in accordance with the operation of the | a reservoir or boiler, of a piston having its

pump plunger or piston; but when the water

by the resistance to displacement of the lig-
uid may cause the valve to be held open.
5. The combination with a feed-pump and

faces exposed to contact with the steam, air

| 'or other gasin the reservoir when the l1qmd

| level is below a certain height, and having

will flow into the chamber below the piston | one face exposed to contact “with the llquld

‘3* and check its downward movement, so as | when its level reaches or exceeds that height,

to hold the valve 13 open, thereby permlb-;
ting water which had been drawn into the .

pump to be discharged through the suction- | valve may be varied by the resistance of the

valve 13, 80 as to reduce or stop the supply ~11q111d to movement of the piston.

and a connection from the piston to a valve
of the feed-pump whereby the action of the

6. The combination with a feed-pump and

| ‘a reservoiror boiler, of a chamber connected
| ‘to the interior of said reservoir or boiler, a

piston in said chamber the movement of
which is adapted to be retarded by liquid
therein and a connection from the p1st0n to
a valve of the feed-pump. -

7. The combination with a feed-pump a,nd

L a 1eserV01r or boiler, of a plston ddapted to
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'be' eﬁposed to contact with watéror other lig-

uid only when the level of such liquid reaches

a certain height 1n the reservoir and a con-

nection from said piston to a valve of the.

feed-pump, said valve being provided with
an extension beyond its seat whereby a con-

siderable movement of the piston is seenred.

8. A casing adapted to be attached to a
boiler or reservoir; a ciamber in the casing, a

piston in the chatnbel a passage from the
~chamber to the boileror reservoir connection,
whereby the piston may be exposed on one

side to liquid in the boiler or reservoir and

L5

on the other side to steam, air, or other gas -

or vapor, and a valve, operative by the action

of the pump; connected to the piston and con-

trolling a passage through whlch water ﬂows

~ to the boﬂe1

9. A casing adapted to be a,tta,ehed to & '

.

piston in the ehamber a passage from the
chamber to the boiler or reservoir connection,;
whereby the piston may be exposed to steam,
alr, gasor vapor above the liquid-level in the

.b011er or reservoir; and a restricted passage

through which the piston may be exposed to
the action of liquid; or of steam, air; gas, or
vapor, in the boiler or reservoir, When the
casing is connected with the bmleI a valve
con_uected to the piston and contr ollmﬂ' the
supply of liquid to the boiler or reser voir

In testimony wher eot I have her eunto set

'my hand.
iSAAC- H. DAVIS.

| Witnessesé
C. ¥. BROWN,
- H. L.. ROBBINS.

| boiler or reservoir, 4 chamber in the casing, a 20

30
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