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To all fwhom 1T may concern : ;
Be it known that I, EDWARD J. HALL, of
the city of Buffalo, in the county ot Krie end
State of New Yerk',_heve- invented new and
useful Improvements in Feed-Water Heaters,
of which the following is a specification, ref-

erence being had to the dceempam'mﬂ' draw-
1ngs.

Thisinv ent:ou relates to a feed-water heater
whereby the feed-water is thoroughly freed
from its impurities before it enters the steam-
boiler, thereby preventing the fernmtlen of
scale 1n the same.

My invention consists, punelpelly in com-
bining with a steam- beller afeed-water heater

which bas connections with both the steam-
space and the water-space of the boiler, and:
~whieh 1s furnished with a spray-valve at the
mouth of its feed-pipe, whereby the feed-wa-

ter 18 caused to pass through the steam-space
1n the heater in fine drops, which are rapidly

‘heated to the boiling-point, and whereby the

impurities eontemed in the water are separated
therefrom 1n a form in which they can be
readily discharged from the heater;-also, of

the particular eonstruetlen and errannement-

of the parts whereby the separation of the im-

proper flow of the feed-water from the heater

to the boiler is insured, as will be heremafter -.

fully set forth.

an elevationof myim proved feed water heater.
Kig. 2 1s a vertical section thereof at right an-
gles to Iig. 1. Fig. 3 is a horizontal section
in line x », Fig. 1. Fig. 41is an enlarged sec-
tional elevation of the ﬁltermc- eppamtus

Like letters of reference refer to like pfufts
1n the several figures.

A represents a steam-boiler of any ordinary
and well-known construction.

B represents the eylindrical shell of the feed-
water heater, arranged near the steam-boiler in
a convenient posmon

¢ 18 the pipe through which the feed-water
18 1ntroduced into the shell B from the pump
The pipe centers
the shell B at its top, and is provided in the
upper portion of the shell B with an upturned

end, ¢/, which terminates in a valve- beat upon |

whlch rests a, ball- valve, d.

¢ 18 aspreadmg disk, secured above the valve |

| enlargement G.

- - -{ enlargement G by pius or bolts »/, which can
In the accompanying drawi ings, Fignre 1 is

I d in such a position that the stream of water

1ssuing from the pipe ¢’ in an upward direc-
tion strikes against the under side of the disk g5z

¢, and is thereby broken and deflected down-

ward 1n a circalar spray.
J represents the steam-pipe which connects

-the steam-space of the boiler with the upper

portion of the shell B of the heater, whereby - 60 '

the same steam-pressure is maintained in both.

g represents the pipe through which the feed-
water 1s conducted from the heater B to the
botler, The pipe ¢ is provided within the

| heater B with a downwardly-extending en- 6-'

largement, (z, whereby the water is taken from

a - pmnt euﬁlmently below the surface to pre-
vent the scum and other impurities which ac-
cumulate on the surface to enter the feed-pipe.
The great area of this depending portion of yo
the feed -pipe, compared with the size of the |
feed-pipe proper, causes the velocity of the as-
cending eurrentof waterto bereduced therebv |
permlttmﬁ' any impurities which mav be sus-
pended 1n the water to settle and drop out of 75

the current before the water enfers the pipe g¢.

The enlargement ( may be provided with a .
filter, H, whieh consists of a cylinder which is

1 fitted within the enlargement G, and which is
purities from the water is effected and the

pr ovided with a perforated bottom, h, themar-
gin of which rests against ‘rhelower end ot the

The filter H is securedin the .

30

be rea-dily withdrawn when it is.desired to re-
move the filter. The filteris filled with gravel
or any other suitable material which permits

-the water to percolate through it and arrests
,the hight 1mpunues . _

¢ 18 a vent-pipe, which rises from the i inner
end of the pipe ¢ and extends above the water-
level in the heater B. The vent-pipe ¢ estab-
lishes a communication between the pipe ¢
and the steam-space in the heater B, and pre-
vents the pipe g from acting as a si phou The
pipe g enters the boiler A, preferably at the

99

1 top, and extends downward in the boiler to a

point below the water-line. The pipes fand ¢

are respectively provided with valves j F,
whereby the fiow of steam or water through
the same may be stopped, when desired.

| represents a blow-off pipe connected with
the bottom of the heater B, and provided with.
a sultable valve, m.

n represents e man-hole erranged 11 the up-

100
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- tering before the feed-water enters the boiler, |

5O

per portion of the shell B for the purpose of |

giving access to the spray mechanism, and o
1s aman-hole arranged in the lower portion of
the shell B for permitting the removal of the
filter.

7 18 a water-gage applied to the heater B.

The feed-water descends through the steam-
space of the heater B in afine spray, whereby
the drops of water are almost instantaneously
heated to the boiling-point, and the impurities
contained in the water are separated therefrom
in & granular form. The granules descend
through the water and aceumunlate on the bot-
tom of the heater, and are expelled therefrom
from time to time by blowing them off through
the pipe [. The water-level in the heater is

kept at a suitable height abovethe point where

the pipe ¢ leaves the shell B, so as toproduce
the proper flow of water from the heater into
the boiler, in accordance with the quantity of
water which is evaporated in the boiler.
enlargement ( reduces the force of the up-
ward current of water to such an extent that
1t 18 unable to lift Lthe heavy granules of im-
purities which settle to the bottom ; but when
feed - water is employed which contains light
impurities the filter H is employed to inter-
cept and colleet such light impuarities which
still remain suspended in the water.

The filter 1s readily cleaned by closing the
valve j in the steam-pipe fand opening the
valve m in the blow-off pipe [, when the boiler-
pressure, acting upon thecontents of the heater
B, will force a current of water downward

through the filter, wherecby the impurities

which have collected in the filter are loosened:
and expelled.

When 1t becomes necessary to renew the fil-
tering material the filter H is readily discon-
nected from the enlargement G and withdrawn
through the man-hole o. The filter is also
cleaned every time the blow-off cock m is

1s completely freed from the impurities which
can be separated therefrom by boiling and fil-:

and the formation of scale and the accumnla-

tion of muddy deposits in the boilerare thereby
entirely prevented. |

[

| forth.

243,249

I am aware that a spray-valve has been ap-
plied to the mouth of the feed-water pipe in
the steam-space of a boiler, and that a feed- g5
water heater connected by pipes with the
steam-space and water-space of a boiler is not
new, and I do not claim such devices sepa-
rately ; but |

I claim as my invention—

1. The combination, with a steam-boiler, of
a feed-water heater, B, connected with the
steam-space of the boiler by a pipe, f, and with
the water-space thereof by a pipe, g, and a
feed-water pipe, ¢, terminating in the upper 65
portion of the heater, and provided at its
mouth with a spray-valve, d, all arranged sub-

60

‘stantially as and for the purpose set forth.

2. The combination, with a steam-boiler, of
a feed-water heater, B, connected with the 7o
steam-space of the boiler by a pipe, f, and
with the water-space thereof by a pipe, ¢, pro-

The | vided within the heater, with a downward ex-

tension or inlet, , whereby the scum is pre-
vented from entering the pipe ¢, and a feed-
water pipe terminating in the upper portion
of the heater, and provided at its mouth with
a spray device, d, substantially as set forth.

3. The combination, with a steam-boiler, of
a feed-water heater, B, connected with the

75

30

| steam-space of the boiler by a pipe, f, and with

the water-space thereof by a pipe, ¢, having
in the heater an enlarged depending inlet, G,
provided with a filter, H, substantially as set
| 3

4. The combination, with a steam-boiler, of :
a feed-water heater, B, connected with the
steam-space of the botler by a pipe, 7, and
with the water-space thercof by a pipe, g, open-
ing below the water-line in the heater, and go
provided with a vent-pipe, %, extending above
the water-line, substantially as set forth.

5. The combination, with a steam-boiler, of

| a feed-water heater, B, connected with the
opened by reason of the steam in the upper’

portion of the heater forcing the water down:
through the vent-pipe ¢ and the filter. .
By my improved apparatus the feed-water:

i
n
1
r
'
r

steam-space of the boiler by a pipe, f, and g¢
with the water-space of the boiler by a pipe, g,

| provided with a vent-pipe, ¢, and a blow-off, {

m, connected with the lower portion of the
heater B, substantially as set tforth. |

EDWARD J. HALL,.

Withesses:
EDWARD WILHELM.
EDpw. J. BRADY.
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