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To all whom it may concern:

Be it known that I, EDWIN R. STILWELL, a

- .citizen of the United States, and a resident of

IO
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Dayton, in the county of Montgomery and

State of Ohio, have invented certain new and

useful Improvements in Feed-Water Heaters,
ot which the following is a specification. -

~ My invention relates to an improvement in

feed-water heaters-and purifiers. |
One object of my invention is to provide a
device which will utilize at the same time the

escape-steam and employ live-steam for further

heating the feed-water for purification and sup-

plying the boiler with purified hot feed-water.

~ Another object of my invention is to so con-
nect the parts with the boiler and engine that
either the live or escape steam may be used

‘alone, if desired. |

In’ the annexed drawing and description

thereof I have shown and described the pre-
ferred form of constructing the heater and puri-

- fier; but various modifications may be made

- therein—-as, for instance, the filtering-purifier

may be made horizontal in place of vertical.
Another object of my invention is. to com-

bine a tubular heater with a lime-extractor or

water-purifier, the tubnlar portion of the heater

~ utilizing exhaust-steam and the heater purify-
.Ing-chamberemployinglive steam. 1twillalso
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be obvious that the exhaust-steam counld be
atilized in the purifying-chamber and the live |
steam employed ‘in a tubular portion of the

heater; but the former is the preferred plan of
operation.

Is not essential. - L -.
The figure in the annexed drawing repre-

- sents a central vertical section of my improve-

ment attached to the boiler. |
A represents an ordinary boiler; B, a steam-

- dome,and C a mud-drum. -

D represents a compound tubular and lime-

' __extracting heater..
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D’ represents a diaphragm separating the
tubular from the purifying-heater. |
L ‘represents the tubular heater, which is
preferably made of a eylindrieal shell, having
flanges d, by which it is joined to similar

flanges of the purifying-heater shell H.

G represents a series of tubes rigidly con-
nected to heads g ¢'. - - -

. In some classes of water the filter- |
1Ing or mud-depositing vessel or compartment

be readily expelled through Dblow-off S.

il ———.

E’ represents a steam-chamber underneath

the tubular heater, and is divided into two

compartments by partition e.

~ T represents a dome or space above the

tubes G.

- I'represents a cold-water-supply pipe.
The operation of this portion of my device
i1s as follows: The feed-water is admitted by

pipe I into the chamber I’ and occupies the
space around and between the tubes . Steam

‘isadmittedinto chamber E/,passing up through
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one half of the series of tubes G into-dome I?, .

tubes G,and exhausting outthrough the cham-
ber /. 1tisnot essential that the tubes G be

equally divided into two sections, as in prac-
tice chamber E’ and the tubes opening into it

may be greaterthan
tubular heater. . -

H represents the sediment-depositing por-
tion of my heater; ¢, a series of shelves or

the exhaust _p_ortion of the

other suitable depositing-surfaces.

- K represents the water-supply pipe, leading

from chamber I’ to overflow-space 1, above

shelvese¢; M M/ M”, the preferred form of em-

| ploying live-steam heating-pipes. Thepipe M

is provided with a cock, m, for cutting off com-

‘munication between the boiler and purifier

when it is desired to use the waste steam from
the engine only as a heating mediam.

J represents a filter-chamber, which is con-

nected by pipe N to space O, under pan ¢, and
is provided with a vertical passage to the bot-
tom of the chamber Q, from whence it flows
apward through filtering material R, thence
through pipe T into the boiler.

V represents a pipe for conducting gases

from space L into the dome of the boiler, and
18 claimed in a former patent granted e, and

-thence down the other portion of the series of -
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1t is not a feature of my claims herein. Other -

forms of filter-chamber may be employed; bus
the upward filter'is the best, as the mud niay
The
pipe- T may be connected to the boiler direct
instead of to the mud-drum C, which is not es-
sential with iy heater and purifier.

The operation of the upper portion of my

heater is as follows: The water is forced from
chamber I’ through pipe K into overflow-
space L, thence over the series of shelves ¢,

| where 1t receives additional heat from steam
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suceessive in their operation, the latter being
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“faces ¢, said purifier being in communieation
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tubes G, and chamber I/,surrounding the tubes,
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supplied by pipes M’ M”, passing into space | above the shelves 0;, snbstantially as herein

O, below the shelves, and then. through the
filter into the boiler.
might be placed on the outside to connect.
chamber I’ to space Li; but there would be a
10ss of heat from radiation. It wonld be ob-
served that heaters I and H are distinct but

an auxiliary to the former, and more periectly
accomplishes the work of heating and purify-.
ing the feed-water than could be done by either

alone. At the same time, in case of accident |

to one the cther could still be used.

I claim— | | |
1. In a feed-water heater for boilers,-the
combination of the heater E, containing the

for receiving the feed-water, said heater being-
adapted to receive exhaust-steam at its bottom,
with the purifier H, connected with the boiler
and containing the sediment-depositing sur-

with the heater to receivethe feéd-water there-
from, substantially as described. -

2. The tubular heater K and pu_rif'jin o-heater
H, separated by diaphragm D’, and pipe KK,

The overflow-pipe K |

connecting the chamber 1/ with the space L |

set forth.
3. In a feed-water heater for boilers, the 30
heater E, composed of the separated bottom

| chambers, &' 1, the tubes G, and the cham-

ber I/, having a pipe, I, for receiving the feed-

| water, in combination with the purifier H, con-

nected with the boiler and the heater K, and 35
containing the sediment-depositing surfaces c,
and a filter connected with the purifier by a
pipe, N, substantially as described.
4. In a feed-water heater, the combination
of the feed-water heater I, composed of tubes 40
Y, and receiving exhaust-steam, and the aux-
iliary heater and purifier , in communica-
tion with the boiler and the heater K, and ¢on-
taining thesediment-depositing surfacesc,with
a filter, J, located between the heaters and the 45
boiler and connected with the heater and purl-
fier H by a pipe, N, substantially as described.
Intestimony whereof I have hereunto setmy
hand in tbe presence of two snbscribing wit-
nesses. |
- EDWIN R. STILWELL.
Witnesses: |
O. M. GOTTSCHALL,
FRANK S. BREENE.
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