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UNITED STATES PATENT OFFICE,

HOPKINS A. SANFORD,

OF NEW HAVEN,

CONNECTICUT, ASSIGNOR TO THE

AUTOMATIC SAFETY BOILER AND ENGINE COMPANY, OF SAME PLACE.
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-SPECIPICATIO}I forming part of Letters Patent No. 324,417, dated August 18,1885,

Applicat-ion filed October 13, 1384,

(No model.)

Zo all whom it may cance?n: -
Be it known that I, HOPKINS A. SANFORD,
of New Haven, in the county of New Haven

and State of Connec’oleu’r have invented new
Improvements in Automatle Feeds for Steam-..

Boilers; and 1 do hereby declare the follow-
1ng, when taken in connection with the accom-
panying drawings, and the letters of ref-

. erence marked theleon to be a full, clear,

10

and exact description of the same, and which

said drawings constitute part of this specifi-
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cation, and represenb 1n—

Flgure 1, a vertical section of the valve ar-
rangement and pumps in connection with the
boiler tor automatic feed; Fig. 2, a vertical
central sectional view of the valve arrange-
ment, showing the valve as in its down or po-
sition of opening the passage for the feed-

water to the boiler; Fig. 3, the same, showing
the valve as 1*eversed to cut off the flow of
feed-water to the boiler; Fig. 4, a transverse
section on line x x of Flg» 2; Fig. 5, a vertical
sectional view illustrating modlﬁed form of
the valve arrangement as arranged between
the water- Supply and the feed-pump, instead of
between the feed-nump and boiler, as in Fig.

‘1, the valve open for the flow of Water to the

boﬂer Fig. 6, a vertical section of the valve
in its revelsed position—that is, to cut off the
flow of water to the boiler; Fl ! modlﬁ

-~ eation.
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Thisinvention 1eld,tes to an 1mpr0vement n
device for supplying feed-water to steam-boil-
ers,and particularly to that class in which the
Supply of water is governed by the proper

water-level in the boiler, the object of the in-

vention being the constructlon of an automatic
mechanism between the pumps and the boiler,
whereby under the constantly-running pumps
the delivery of the feed-water to the boiler
will be permitted or cut off accordingly as the
water 18 below or reaches the water-level in
the boiler; and the invention consists, prinei-
pally, in chfferentlal pistons arranged in a ¢yl-
inder, the larger diameter exposed to boiler-
pressure, the two pistons operating avalve to
open or close the water-way to the boiler, as
more fully hereinafter described.

The peculiar valve arrangementis shown en-
larged in Figs. 2and 3, and I will ﬁrst deseribe
1ts consbrucmon. -

¥

A iS the valif*e-chamber, to which an inlet,
B, opens, and from 1t are two outlets, C D,

each outlet opening into the chamber in the

form of a port, respectively, a.b. The inte- 53

rior of the valve-chamber is preferably made
‘cylmdrleal as seen in Fig, 4. |

K is the Valve its face of shape couespond
ing to the mterml of the chamber, and so as
to work upon the ports ¢ b—say, as from the 6o
position seen In Fig. 2 to that in Fig. 3 and
return. Itis gulded by a fixed stud, d, stand-

| Ing in a groove in the back of the valve and

upon the stud a spring, ¢, is arranged to bear
upon the valve and hold its working-face in 65
proper contact with the surface of the cham-
ber at the ports. Above the valve-chamber

1s a cylinder, I, in which works a piston, G.

The pistonis free in the.cylinder for movement
in either direction, and from it a stem, H, ex-
tends onto the upper end of the valve E. The
cylinder } is open at its upper end for the
initroduction of a steam-pipe. Below the valve-
chamber is a second c¢ylinder, I, of less area
than the cylinder I above, and, preferably, 75
the two cylinders are made 1n axial line with
each other and with the valve.chamber A.

In the cylinder 1 is a piston, J, which, like
the piston G above, is free for movement up |
or down,as the case may be,and from it a stem, 8o
K, bears against that end of the valve E, as
Showu From the cylinder I an outlet, L 18
provided. The arrangement of the bwo pis-
tons and valve is such that when the two pis-
tons are in contaet with the valve, as seen in 83
Fig. 2, and the valve at its lowest position, so

as to close the passage D and leave the passage

C open to the valve-chamber, the piston J -

70

‘closes the passage L; but when the piston and

valve are moved up, as seen 1in Fig. 3, to the go
other extreme, then the valve E closes the
passage C, opens communication between the
passage D and the valve-chamber, and the pis-
ton J opens the passage I.. The lower end of
the cylinder 1is fitted to recelve a tube lead- 95
ing thereto. -

I will now pr oceed to descllbe the a,ppllca-
tion of this valve arrangement to the feeding
of a steam-boiler, and as illustrated. in TFig.

1, in which M represents the steam-boiler, 100

the transverse broken line 1indicating the |
water- level;

N, the feed - water pump, ifs




10

15

20

- ter-line.
pipe, as shown, in a vertical pos.]tmn Wlthj

30

-and so that the valve
as to leave the passage C open, the water

[y

plunger I’ having a reciprocating movement

imparted to 1t in the usual manner for feed-
water pumps; I, the reservoir from which

“the feed-water is drawn; S, the pipe from the
reservoir, which leads into a pipe, T, in con-

nection, t]llOU'U‘ll the valve U, with the pump,
and from the Va,lve U a pipe, W, leads to the

inltet B of the valve- chambel A so that the
water from the reservoir,

pump N, drawing.
will 1011@ 1t thmuwh the passage B into the
valve-chamber

From the 1)‘18‘3:1“"{, Ca pipe, f, leads 111t0 the
boiler.

perforating its lower end up to the water-line,
standing down, and so

forced by the pump N through the pipe W

~will pass through the valve-chamber and the

pipe f tothe boiler. I'rom the Doiler a pipe,

g, opens into the cylinder If above the piston

G, s0 as to expose the face of the larger pis-
ton to steam-boiler pressure.

18 the regulator-pump, and which, like the

pump N, is pmvlded with a plunger, i. These

two may be conmected, as shmx I, and so as to

work simultancously.
From the boiler a pipe, I, 0pens at the \LF
This 1s best done bv arranging the

openings above the water-line—say, as by ex-

- tencing the pipe above the water-line, and
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through the valve-chamber,

nml\mn numerous perforations therein down

to the water-line. This pipe [ leads to a

valve, m, and so that the pump A will draw
from the boiler.

From the valve m a pipe,
n, leads to the cylinder I below the piston

J. Irom the passage D of the valve-cham- -

ber a pipe, o, leads to the pipe T, and so
that the pnmp N may draw either through
the pipe o or the pipe S, as the case may be.
1*t rom the passage L in the eylinder I a pipe.

leads to the boiler, preferably below the
wqter line. This (’01]11}16'1(38 the arrangement
of pumps and system of pipes with relation to
the valve and the boiler, and in illustrating

its operation 1 will Suppf}% the water in the |

boiler to be below the water-level. The pis-
ton G being exposed to the steam-pressure. of
the boiler and larger than the piston J holds
the valve I in its down position—that is, so as
to open the passage C from the valve- chamber
to the boiler. In this condition the lower
passage, D, in the valve-chamber, and the
passage L in the cylinder J, are both closed.
The feed-pump N, at W’OI"L, will draw water
from the feed-water reservoir through the pipe
S and T and force it through the pipe W,

passage (, and
pipe f into the boiler, and will so continue to
force a flow of water to the boiler until the
water shall hawve risen to the proper level

While the pump N is thus working the water

11 the boiler has been below the openingsinto
the pipe L

simply dmwmg steam, by which no effect is
produced; but when the water, under the ac-

This 1s best done by introducing the
~end of theplpe downward into the bmlu* and

[

‘The pump %, therefore, has been

valve-chamber is open.
i passage D fromthe valve-chamber permitsthe -
water which the feed-pump has discharged

instead of to the valve-chamber,

324 417 -

tion of the feed-pump, shall have risen to or

slightly above the water-level, then the water
~will How from the boiler through the pipe I,

and the pump 2 wiil now draw water from the
boller and force it through the pipen beneath
the smaller piston J. Theaction of the pump
upon this water produces a pressure consid-

erably greaterthau that of the boiler-pressure;:

hence w1]1 raise the piston J, valve I, and the
piston G against that boiler- -pressure and to
the position seen in Fig. 3.

boiler is closed, and the passage D from the
This opening of the

into the valve-chamber to pass into thepuje 0,

| thence to the pipe T, and return to the feed-
pump N, so that Whlle the feed- -pump con-
tinues Its work the water will simply cirenlate
| throughthe pipe W, valve-chamber, and pipes
At the same time the passage ! is

o and .

open through the pipe IR to the boiler. The

pump A, continuing its work, draws the water
from the boilerthrough the pipe [, and returns

1t through the pipe =, passage L, and pipe R

to the boiler, thus snuply dmwmg the water

from the boiler and returning it thereto. The
twe pumps will thus continue their work un-
til such time as the water falls to its proper

level, and when that level isreached the pump

/) wﬂl cease to draw water from the botler and

will take steam only, and by the steam so

taken from the boiler the pumyp cannot raise
the total pressure upon the piston J to equal
the total pressare upon the piston G; hence
the piston G will descend and foree the valve
Ii and the piston J down, to close the passages
D and L and open the passage C. This done,

water from the feed -pump agains flow S
through the passage C and pump f totheboil-
er until the water stands at the water-level or
above. Then the pistonsagainreverse, and will
so continue to act, and as the water rises or
falls the supply will be cut off or water forced
into the boiler, as the case may be, maintain-
ing water in the boiler at substantially a pre-
determined Jevel. This valve arrangement,

instead of being introduced between the feed-

pamp and bmler may be introduced between
the reservoir and feed-water pamp, and as
s2en ‘in Fig. 5. Under such an arrangement
the lower passage, D, from the valve- chamber
is omitted, and the upper discharge, C, only
employed; and instead of connecting the pipe
0 to the lower passage, as before, 16 is connect-

-ed to the upper passage, C, and leads there-

from through the pipe T to the valve U, and
the feed-pipe W leads directly to the boiler M,
From the
reservoir a pipe, S, runs directly to the valve-
chamber througlh the passage B. The pipe ?
extends from the boiler above the water-line
to the valve m of the pump %, as before, and

~In this position
the passage C from the valve-chamber to the

0
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the pipe » leads from the valve to the eylinder

I, below the piston J, as before. Under this
m-rangement, suppose the water to be below
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stand-pipe.
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water-level, the valve E down under thepress- | will act, a s’pring' may be introduced in place

ure of; the steam upon the piston above, and
Soasto open the passage C. The pump N work-
ing draws water from the reservoir through
the pipe S,through the valve-chamber,thence

through the pipes o T,through the valve U to |
the pump, and forces it through the pipe W

directly to the boiler, and will so continue to
work until the water in the boiler shall have
risen above the water-level.
risen the pump A» draws water as before from
the boiler and forces it beneath the piston J,
to raise that piston, the valve B, and the pis-
ton 3, as seen in Fig. 6, and until the valve
E closes the passage C. Then the reservoir is
cut off and the feed-pump ceases to draw wa-
ter, and will work ‘‘dead,’’ or,to give it a lit-
tle freedom, a slight passage, ¢, may be made

through the valve E, as seen in Fig. 6, so that |

the pump may draw a slight amount of water,
but so little as to be of no effect in the boiler,
and the valve will stand in this position until
the water in the boiler shall have fallen so
low that the pump again draws steam, when
the piston and valve will descend as before,
opening the communication between the feed-
pump and boiler for the supply of water.
cases where a stand-pipe is employed outside

the botler,and through which the boiler is sup- -

plied,M in the illustration may represeiit such

I have illustrated the two pumps as com-
mon plunger-pumps, to the plungers of which
reciprocating movement is imparted to draw

and force in the well-known manner; but it

will be understood that any known or equiva-
lent pump may be substituted for either or
both pumps. I have also for convenience
illustrated the two pumps as near each other,

and so that the two plungers might be oper-

ated by the same mechanism; but it will be

~understood that these pumps may be entirely

detached or arranged in positions distant from
each other, and either located as convenience
may dictate. B -

1 have represented the pump,through which
the regulator-pump draws water from the boil-
er,as opening above the water-level, and so that
the pipe is at all times open to steam; but the
pipe ! may open below water-level—say, as
indicated in broken lines Fig. 1. In this case
the regulator-pump will draw water so long
as the highest opening is below water-level; but

~whenever that water-level is reached, then the

opening will permit the steam to enter above
the water, and from that time the regulator-

pump will draw steam until the water in the-

boiler rises above the highest opening.

It will be understood that the valves U and
m of the pumps are such valves as are usually
applied in this position, and may be any suita-
ble valve to answer the purpose. .

I have represented the larger piston G as
open to the pressure of steam from the boiler:;

5 but instead of applying such steam-pressure

- to force the piston downward, and against

which the pressure of water on the piston J

When it has so |

In

of the steam-pressure, as seen in Fig. 7, and
made adjustable by a set-serew or otherwise.

In that case the differential diameters of the

two cylinders are unnecessary.

I am aware of Patent No. 288,591, and do
not wish to be understood as claiming any-
thing therein shown or deseribed.

I claim— | |

1. The combination of the valve - chamber
A, having an inlet-passage, B, and an outlet-
passage, C, a valve, K, arranged in said cham-
ber, and movable therein to open or close
said outlet-passage C, two cylinders arranged
In line with said valve - chamber, one at one

end and the other at the opposite end, that at

one end larger than the one at the opposite
end, and a piston in-each of said cylinders, ar-
ranged to bear upon said valve and impart to
the said valve a reciprocating movement,

whereby the said outlet-passage is opened and -

closed, each of said cylinders provided with
an opening to the face of the piston, and the
cylinder of smaller diameter provided with
an outlet-passage, L, opened or closed by the
movement of the said piston, substantially as
described. - | -

~ 2..The combination of the valve - chamber
A, constructed with the inlet-passage B, the

two outlet - passages C D, the valve E, ar-

ranged in said chamber*and movable therein

to open either of said outlet - passages and
close the other, two cylinders arranged the

one at one end of said valve-chamber, the
other at the opposite end, that at one end
larger than the one at the opposite end, and a
piston in each of said cylinders,and arranged to
bear upon the valve, each of said cylinders
provided with an opening to the face of the.
piston, the cylinder of smaller diameter pro-
vided with an outlet-passage, I, and so as to
be opened or closed by the movement of the
piston in said smaller cylinder, substantially

as described.

3. The combinatidn of the cylindrical valvé-

~chamber A, constructed with the inlet-passage
‘B, and with the outlet-passage C, the valve E,

arranged 1n said c¢ylindrical chamber, having
a working-face corresponding to the inner sur-
face of said chamber, thesaid valve constructed
with a longitudinal groove upon its back, a
fixed stud, d, in said chamber standing in said
groove as & gulde for the movement of said
valve, and twocylinders, one at one end and the

- other at the opposite end of said valve-cham-

ber, and substantially coneentric therewith,
that at one-end of larger diameter than the
one at the opposite end, each cylinder pro-
vided with a piston movable therein, each cyl-
inder constructed with an opening to the face
of the piston, each piston arranged to bear

| upon its respective end of said valve, and the

cylinder of smaller diameter constructed with
an outlet - passage, L, substantially as -de-
scribed. | |
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4. The combination of the eylindrical valve. .

i chamber A, constructed with the inlet-passage
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B, the two outlet-passages C D, the valve L, | ton J therein arranged to bear upon the oppo-

arranged 1n sald chamber and movable therein
to open either of said outlet-passages and close
the other, having a working-face correspond-
ing to the inner surface of said chamber, the
sald valve constructed with a longitudinal
agroove upon its back, a fixed stud, d, in said
chamber standing in said groove asa guide for
the movement of said valve, and two cylinders,
one at one end and the other at the opposite
end of said valve-chamber, and substantially
concentric therewith, that at one end of larger

diameter than the one at the opposite end,

each eylinder provided with a piston movable
therein, and each cylinder constructed with
an opening to the face of the piston, each pis-
ton arranged to bear upon its respective end
of the said valve, and the eylinder of smaller
diameter constructed with an outlet-passage,
I, substantially as described.

5. The combination of the valve-chamber A,
provided with the inlet I3 and outlets C D, the
valve E, arranged insaid chamberand movable
therein to open either of said outlet-passages
and close the other, the cylinder F, piston G
arranged therein and so as to bear upon one
end of the valve, said cylinder in connection
with the boiler to receive the steam therefrom
upon the face of the cylinder, the-cylinder I

30 of less diameter than the cylinder F, the pis-

site end of said valve, a passage from said cyl-
inder I to the boiler below the water-level, a

feed-pump on its draft in connection with the

feed-water supply, and also from the valve-
chamber through the outlet D, and 1n its force
in connection with the valve-chamber through
the inlet B, said valve-chamber through the
outlet C in connection with the boiler, and a
second pump, &, on its draft in connection
with the boiler at water-level, and on its force
in connection with the cylinder I, below the
piston J, substantially as described.

6. The combination of the valve-chamber

A, having an inlet-passage, B, and an outlet-

passage, C, a valve, B, arranged in said cham-
ber and movable therein to open or close said
outlet-passage (, a cylinder, 1, 1n line with

‘said valve-chamber, piston in said cylinder

arranged to bear upoun one end of the valve,
and a resistance at the opposite end of the
valve, equal at least to the boiler-pressure,
the said cylinder I provided with an outlet-
passage, L, said passage opened or closed by
the movement of said piston, substantially as
described.
HOPKINS A, SANFORD.

Witnesses: |

JOHN . WARLE,

Jos. C. KARLE.
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