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¢a of the filter-chamber into the clear-water well. |
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70 all whomy Tt may CoOnCerr:

Be it known that I, EDWIN R. STILWELL, &
citizen of the United States, residing at Day-
ton, in the county of Montgomery and State
of Ohio, have invented certain new and use-
ful Improvementsin Feed-Water Heatersand
Purifiers, of which the following is a specifi-
cation. '-

One object of my invention is to provide
a steam feed-water heater and purifier hav-
ing an extended heating-surface over which
the water is allowed to pass in a thin sheet,
where it comes in contact with the steam,
which it condenses and is mingled with, ef-
fecting both the economy in the cost of manu-
facture and in the effectiveness of the heater.

Another object of my invention is to pro-
vide a heater of such construction that the
use of pans or shelves is notrequired to catch
the deposit, and thereby avoiding the neces-
sity of the frequent removal for cleaning.

Another object of my invention is to pro-

vide an efficient oil-separator in the steam- |

supply port of the heater.
The various features of my invention are
more fully set forth in the description of the

accompanying drawings, forming a part of

my invention, in which—

Figure 1 is a central vertical section of my
improvement. Fig. 2is a section on line = x,
Fig. 1. Fig. 3 is a top plan view of the wa-
ter-reservoir. Fig. 4 is a sectional plan view
of the filter-chamber. |

A represents the base of the heater as
shown in the preferred form. Itisround and

vided with a blow-off hole ¢ and serves as a
mud-well for the filter.

B represents the filter-chamber supported
upon brackets b.

well.

C represents the clear-water well, which is
separated from the filter-chamber by a verti-
cal plate C', the top portion of which is pro-
vided with perforations ¢, so as to allow the
filtered water to pass from the upper portion

In the preferred form, as
‘shown in Fig. 4, it is square, leaving segmen-
tal spaces b’ around the sides thereof to al-
low a free passage of the water to the mud-

D represents the supply—pipe of the clear-

water well leading to the boilers.

E represents the shell of the filter support-
ed upon the base A, preferably in the man-
ner shown in the drawings. It is provided
with flanges or ears to rest upon correspond-
ing projections of the base, to which it is se-
cured by bolts ¢, the joints between these two
projections being made water-tight by the use
of suitable packing material. |

F represents a manhole covered by a cap
F’ for allowing easy access into the interior
of the heater. It will be observed that the
plates of the filter-chamber may be made in
sections, so that they may be taken out
through this manhole, if desired. The top
of the shell E is provided with an annular
flange, upon which is seated the lower heat-
ing-section G. Theheater-sectionsare dupli-
cates of one another, and any number of these
may be employed as desired. G represents
said heating-seetions. The preferred form
of these sections is concavo-convex shaped
or a double cone somewhat rounded in the
central portion. . When these sections are su-
perimposed, they form a heater having scroll-
like or undulating sides.
of these sides is of course immaterial. The
soveral sections are provided with annular

| langes g at the top and bottom thereof, so as

to provide means for clamping them together
to form a water-joint, suitable packing being
employed for the purpose.
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H represents the upper heating-section, I’ '

representing the terminal end of the same,

is provided with a convex bottom and pro- | which forms a rim over which the water 1s In-

troduced, as will now be explained.

| J represents an annular shell secured to |
the base of the top section by bolts ¢, which

pass through the flange 2’ of the water-cham-

| ber shell and the flanges g of the heater-sec-

tions. The onter section of the upper heat-
ing-section and the shell J form an annular
water-supply or overflow chamber.

K represents a water-supply pipe. Asthe

water rises in said chamber it flows over the
rim H’ in a thin stream or film, and capillary
traction causes it to adhere to and trickle
down and around the inner surface of the un-
dulating walls of the heating-chamber.
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Steam 1s sapplied to the heater in the fol-
lowing manner:
M representfs a steam- chambel, and N a

steam-supply pipe. O represents an annular
steam-passage around the top periphery of

the heater. P represenis the inlet from said
steam-passageleadingintothe open top of the
heater. The dlamnws show the preferred
form of constmcmon in which this shell is
represented made of two sections, each pro-
vided with flanges m n, which are secured to-
gether by bolts 0. 1 have shown two open-
ings leading from the anuular steam-passage
into the open top of the heater.
sents a second opening, and R’ a gate for
opening and closing the same. There may
be any number of these openings and pro-
vided with gates, so as toregulate the amount
of steam to be put into the heater.

S represents the top covering of the heater
which forms a top boundary of the feed-cham-
ber.
opening T',-which is left open for the escape
of steam when the device is used as an open
heater. When the device is to be used for a
live-steam heater and purifier, this top will
be closed.
downward into the open heater, I provide a
curved pipe U, which is connected to the inlet

vice 1S to be used for an open heater the steam
is projected downwardlyand effectually heats
A very im-

- portant function is performed by having the
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steam-admission shell contain a long tortu-
ous passage. Kscaped steam is usnally im-
pregnated with minute drops of oil, which it
i8 very desirable to remove for the effectual
purification of the water. By projecting the
steam into the tortuous passage the 0il and
water of condensation are separated from the

sage, triekling down said surfaces to the bot-
tom of the clmlnber where 1t can be readily
drawn off by the ordma,ry trap-pipe .

It will be observed that the interior surface

ferent points. Ihaveshown these variations
to be of a wavy form and the sections eircu-
lar; but this zigzag or wavy form and the
circular form of the sectlons are employed
simply for convenience of construction. Any
other form having the zigzag or varying di-
mensions in Cross- section would be within
the scope of my invention.

into the annular water-chamber J, steam be-
Ing introduced at the same time into the in-
tel 1or of the chamber. The water condenses
the steam asit passesover the surfaces of the
heater and thence down into the mud-well A'.
From thence it passes upwardly through the
perforated bottom into the filter-chamber B,
and thence it passes into clear well C, from
whence it is drawn off by a supply - pipe.
The 1mpu11t,1es separated out from the water

R repre- |

This top is provided with an annular

In order to project the steam

681,693

largely adhere to the shell of the heater; but
impurities of a softer nature are sometimes
carried down with the water and deposited
into the mud-well, from whence the impuri-
ties may be removed by blowing off.

It will be observed that I employ no pans
or shelves to catch the deposit separated out
fromn the water. The crystallized material
which adheres to the inner surfaces of the
heater does not interfere in the least with the
operation of the heater, and they may be used
fora long time without cleaning without dan-
ger of the heater being choked up. By this
construotlon I not only obtain a heater which
18 more efficient, but is of cheaper construc-
tion and can be used for a much longer time
without stopping to open andclean the same.
It will also be observed by the construction
herein shown that all the water condensed by

steam and all the water of condensation from
‘thesteam cannot.flow back through the steam-

supply pipe at the top of the heater.
1t will be observed that both the water and

‘steam are introduced at the top of the heater-

chamber and flow downward in the same di-

‘rection, the steam rising through the same

chamber and escaping at the top. Thus the
steam 1S held the longest possible time in

‘thorough contact with the filin of water flow-
P. The advantage of thisisthat when.the de- |

ing down the undulating sides. The results,

. of course, are greaterefficiency in heating the
~waleras well as steam condensation.
“the steam being injected intothe heater in the
‘direction of the flow of the water has expend-
ed its greatest velocity by the time it rises
for the upward escaping travel, so that it
“does not carry water with it upward and out

Again,

of the heater. The steam being injected in

“the direction of the settling-tank assists in-
stead of retards the proper flow of the water
to that tank.

steam and adhere to the surfaces of the pas- |

The particular means for admitting the

steam which I preferably employ have special
“advantages.
tically circumscribes the top periphery of the
| “heater, leaving a central opening.
of the heater is of varying diameters at dif- |

The steam-inlet chamber prac-

The end
of the steam-inlet chamber furns centrally
into this open space and downward into the

“heater, the remaining open space constitut-

Ing the steam-escape. Thus the entering
steam flows in the periphery of a circle, and
the water of condensation and oil are thrown
by centrifugal force against the outer periph-
eral sides of this chamber, whence they are

| ‘trapped into tbe bottom of this chamber and
Mode of operation: Water is introduced |

drawn off.
- Anotheradvantage of the undulating walls
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of the heater down which the film of water

- flows 1s that the water trickles continuously

and unbrokenly down one single heated sur-

- face in most immediate contact with the

steam, Doth fiowing in the same direction
from their joint entrance intothe open top of
the heater. Such a single continuoeus heated

‘undulating surface forms the best possible
base for the crystallization thereon of the solu-
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ble impuritiesin the water.
be removed and cleaned as desired.

The cheapness and efficiency of this heater
I believe to be a material advance 1n the art,
and I do not desire to limit myself to partie-
ular features not specifically incorporated
into the claims. -

Having desceribed my invention, I claim—

1. In a feed-water heater and purifier, a
heating-chamber having undulatingsides the

interior surface of which is adapted to pass |

water downwardly in a continuous stream, a
water-supply surrounding the top of said
chamber and adapted to pass water to the in-
terior surface of said undulating sides, and
means for passing steam through the interior
of said chamber in direct contact with the
film of water flowing down said undulating
sides, substantially as described.

2. Ina water heater and purifier, a heating-
chamber having undulating sides the interior

surface of which is adapted to pass water

downwardly in a continuous stream, an over-
flow-basin surrounding the top of said cham-
ber and adapted to pass water to the interior
surface of said undulating sides, means for
passing steam into the 1nter101 of said cham-
ber from one end whereby it 18 caused to min-
ole with the flowof water from said basin, sub-
stantially as described.

3. Ina water heater and purifier, a heating-
chamber having undulating sides the interior
surface of which is adapted to pass water
downwardly in a continuous stream, said
chamber being made up of superimposed sec-
tions, an overflow-water basin surrounding
the top of said chamber adapted to overflow
water onto the interior surface of said undu-
lating sides, means for supplying steam into
the mterwl of sald chamber, substantially as
described.

4. In a water heaterand purifier, a heating-
chamber having undulating sides the interior
surface of which is adapted to pass water
downwardlyin a continuous stream, an over-
flow-water basin surrounding the top of said
heater and adapted to overflow water onto the
interior surface of said undulating sides,
means for introducing steam and escaping
steam at the top of said chamber intermedi-
ate of said basin, substantially as described.

5. In a water heater and purifier, a vertical

~ heater open at the top and having undulating
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sides the interior surface of which is adapted
to pass water downwardly in a continuous
stream, a water-supply pipe around the open

top and adapted to supply water to the inner

surface of the undulating sides, and means
for supplying steam through said open: top,
whereby it passes downward through said
vertical heater in direct contact with the film
of water upon its undulating sides, substan-
tially as described.

6. Ina water heater and purifier, a vertical |

The sectionscan | of said heater being undulating, the heater

being open at the top, an overflow-water basin
exteriorly surrcunding the top of the heater,
adapted to supply water over the edge of the
heater to the inner surface of the undulating
sides, and means for supplying steam 1into
sald heaterthrough said open top,whereby the
steam and water in direct contact pass down-
wardly through said heater, substantially as
described. |

7. In a water heater and purifier, a ver tical
heater composed of superimposed sections,

the sides of which are undulating in a vertical

plane, an overflow-water basin surrounding
the upper peripheral edge of said heater and
adapted to supply water to the inner surface
of the undulating sides, a steam-supply pipe
tapping interiorly into the upper open end of
said heater, whereby the steam and water are
passed in direct contact downwardly through
the heater, and a steam-escape, substantially
as described.

8. In aheater and purifier, a heater having
undulating sides, means for supplying water
to the inner surfaces of the top walls of the
heater, a steam -supply chamber extended

exteriorly around the top of the heater form-

ing an intermediate opening constituting a
steam-escape orifice, the discharge end of the
heater opening into the top of the heater,
substantially as described.

9. In a heater and purifier, an open heater,
means for supplving water thereto, a steams-
supply chamber at one end of the heater
forming a curved passage, and opening into
the heater, the sides of said curved passage
serving to catch the water of condensation
and oil deposited thereon by the centrifugal
force evolved in the passage of the steam
around said curved passage into the heater,
and means for taking off said water and oil,
substantially as descubed

10. In a heater and purifier, a heater hav-
ing undulating sides, a water-supply to the

inner surfaces of the top walls of the heater;

a steam-supply chamber at the top of the
heater forming a curved passage, and opening

downwardly into the said heater interior of

the water-supply to the walls of the heafer,
and an opening at the top of the heater con-
stituting a steam-escape, and means for talk-
ing off the water of condensation and oil de-
posited on the sides of sald curved passage;
substantially as described.

11. In combination with a vertical heater, a
water-inlet adapted to discharge water into
the top portion of the heater; a steam-supply
passage extended circumierentially around
the top of the heater, one end of said steam-
passage being turned inradially and discharg-
ing coneentueally into the heater, substa,n-
tmlly as described.

12. In a vertical heater and purifier, a heat-

ing-chamber having undulatmﬂ' 31des, a wa-

65 heater substautmllyelrcumferentml the sides i ter -supply to the t0p thereof, a,da,pted to pass
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water to the interior surfaces of said undu- | and filter-tank for access to the bottom of

lating sides, means for supplying steam into | the latter, substantially as desecribed. 10
the heater, a settling-compartment underthe | In testimony whereof I have hereunto set
sald heating-tank forming a continuation | my hand.

5 thereof, a filter-tank having a perforated | EDWIN R. STILWELL.
bottom suspended in the settling-compart- | Witnesses:
ment, forming water-passages between the | OLIVER B. KAISER,
PEARL. MCMICHAEL.

abutting faces of the settling-compartment

-
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