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To. all whom it may concer:

- Be it known that I, Epwin B, STILWELL, a
utwen of the United ‘amtm residing at Day-
ton, in the county of Monttromem and .‘wmte
of Ohm, have invented-eértain new and us
fal Improvements in Feed-Water Heaters; 0[‘

which the following is 4 specifieation.

My invention :‘Pldn-s toafeed-waterheater
and purifier.

The object of the invention is, first, to pro-
vide a series of LJ-shaped tubes, one armn of
the tubes receiving the lieated steam, which
is more or less condensed in practice and

_voided after-it has heated the feed-water sur-
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rounding the l-shaped tubes, the coustruc-
tion and arrangement being sueh that the
feed-water enters and mocts tho coldest por-
tion of the tube and travels round parallel
with the tnbes and dischargesopposite the end
of the tubes whieh receive the hot steam. ™ |

Another object of my invention is to pro-
vide a mud-well, over which the feed-water is
compelled to pass after it has been partially
heated, where the matters held in Suspension
are (mposned

The various features of my invention are
fully set forthiin the deseriptionof the accom-
panying drawings, makinga part of thisspeci-
fieation, in which—

Figure 1 i3 a central vemml longitudinal
gection of my improvement. Fig. 2 is a sée-
tion on line z z, Fig. 1. [ig. 3 is an inside
elevation of the cap.

1 representq the shell of the heater; 2,8 cap
closing the rear end thereof; 3, a diaphragm
Snpporting the tubes, Which is eclamped be-
iween the flanges 4 of the shell and the flanges
& of the conieal cylindrical head A in the pre-
fmred forin of cownstraction.

(! represents a series of W-shaped tubu the
free ends of which are rigidly secured to the
diapbragm 3.

G represents a p'u'titi(m preferably made in-

uaml with the head A and supported in the

lugs E of the diaphragm 8. This partition
eauses the steam to enter one end of the U-
shaped tubes and pass out the other.

( represents apartition extending centrally
through the heater from the diaphragm 3 for-

ward appreximately near the bend of the .

tubes and is supported upon lugs 8 and 9.
11 vepresents the inlet-pipe for supplying

Teed-water; I, the outlet-pipe; K, ascum-blow-

off pipe; I, a mud-well lecated under the tubes
and between the point of entrancé and exit
and preferably but a short distance from ihe
inlet-orifice.

M represents a Llow-off pipe for \'onlm"
the matter deposited in the mud- well.

'The outlet-pipe I projects down a consider-
able distance below the shell of the boiler, so
as to babelow the surface of the water. - This
prevents the seum-or light substances float-
ing on the top of the water being taken off.

This scuin may be blown off fromtimetotime
“The feed-water is.sup-

throngh the pipe K.
plied through pipe I and rises up and passes
round the partition G on its way to the out-
let-pipe. The mechanical impurities held in
snspexmon commrence to deposit as soon as
the wate
tien & holds the water back in the lower por-
tion of the heater and prevents it rising ver-
tically upward toward the ountlet, but causes
it to pass round the partition. In thisove-
ment the particles held in suspension aresepa-
rated and gathered in the mud-well I as also
are por tions of the mineral salts which are set
free in the heating of the water; but these
ave targely freed by the higherheating of the

water and deposited upon the shelf or parti-
tion ¢, which is shown as readily detachable
when the heater ds talken apart, so that this
ghelf may he eleaned. :

Itisimportanttoprevent thescmumorlighter
impurities which fluat on the top of the water
from being carried to the boiler.  Henee the
outlet 1 plo,]utn a sullicient distanee below
the shell of the heater to prevent the scum
from heing drawn off with the feed-waler.
Thus the feed-water is freed of the three fol-
lowing impurities: mudormatters held in me-
chanical suspension, minerals held in solu-
tion, and the scum or lighter portion floating
on top of the water.

I have provided an escape-pipe N to carry
off the condensation of the steam, which is
pure distilled water, [This may be connected

F commences to heat, and tho parvti-’
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up 80 as to be used for feed-water or for other
_ purposes. o ) . :

. O represents the steam-exit pipe, and F the

steam-3upply pipe. _

5  This heater is constructed so as to-be read-
ily taken apart for cleaning purposes. The
bent tubes may be removed with the dia-

. phragm 3 and the shelf G readily taken out
#nd “cleaned. ‘Blow-off pipe M is supplied

1o with a suitable valve, and blow-off pipe K is

. likewise supplied with avalve. These valves
may be openeo from time to time to blow off
the impurities. -

It will Be seen that by the construction of
15 this heater the cold watér isreceived opposite
the steam-exit end of the tubes. This more

- thoroughly condenses or robs the steam of
heat. Tt iscompelied totravel round the shelf
and follow up the tubes, gradually being heat-

20 .ed, and it i5s taken out at the point where it
is the hottest, thus always bringing the hot-
test watler in contact with. the hottest steam.

. Another advantage arising in making the
large settling-chamber is that it serves as &

25 log to attach the supporting-base. For this
reason ‘the mud-well is located centrally un-
der the heater,

- .- . Haying described my

" elaim ia—3". o ‘ .
30 1. In'a fénd-water heator, the combination,
. with the bent tubes C, supported in the shell
oftheheater, of the horizontally-arranged par-
“-:ditlon Gylocated in the bodyof the heater and |
sepapating the heater into two compartments
35 batween the forks of the pipe, and the lower

'inventioh,' what- I

' compartment tetminating in the mud-well L;

located under the ‘partition, substantially as
specified, . C B
. 2. In a feed-water heater;in combination
with the bent tubes C, thé horizontally-ar- 4o
ranged partition G, separating the heating-
chamber intotwo compartments,theinlet-pipe
I near the'steam-exit, the mud-well I, located
beneath the partition, and the outlet water-
pipe 1, located near the steam-entrance and g5
projecting below the surface of the water in
the heater, substantially as specified. :

3. In a feed-water heater, in egmbination
with the bent pipes, C, the horizontally-ar-
ranged partition G, separating the heating- 50
chamber into two eompartments, theinlet wa-
ter-pipe H near the steam-exit, the outlet-pipe
I, located near the steam-entrance aad pro-
jecting below the surface of the water in the.
heater, and the scuam-blow-off pipe K, sub- 55.
stantially as specified. . N

4. In a feed-water heater, the combination,
with the heater-shell supporting the bent pipes’
C, of the horizontally-arranged partition G
and. the mud-well formed of the shell of the 6o
heater-shell, located vertically under the shelf’
and projecting downward centrally, so as to
constitute & heatersunpporting leg, substan-
tially as specified. , > _

In testimony whereof T have hereunto set ‘65

my hand. . L .
S . EDWIN R. STILWELL.
Witnesses: -
- BEngaMIN F. McCanx,
GEo. B. McCann.



