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To all whom 1t may concern: |

Be it known that I, Hexry WHITE, a citl-
zen of the United States, residing at Marlon,
in the county of Marion and State of Ohio,
have invented certain new and usetul Im-
provements in Feed - Water Purifiers, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

‘This invention relates to feed water puri-

fiers, being in the nature of an 1mprovement
upon the construction set forth in my prior
Letters Patent No. 756,750, of August 2,
1904, the structure being in the nature of a
device for removing lime and other sedi-
mental material, as well as other injurious
elements, from the feed water before 1t 1s
finally delivered into the boiler.
- The object of my present invention 1s to
provide a simple and efficient device of this
character, which may be readily attached to
or removed from the boiler, which may be
readily taken apart to be cleaned, and again
assembled, which will be compact and sell-
contained, and which will effectually remove
the objectionable materials from the feed
water and deliver the same to the boiler at a
high temperature, thereby preventing foam-
ing and 1ncrustation of the boiler and in-
creasing its efficiency.

~To these ends my invention consists in cer-

- tain novel features which I will now proceed
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to describe, and will then particularly pont
out 1in the claims.

In the accompanying drawings, figure 1 1s
an elevation of a structure embodying my
invention in one form; Fig. 2 1s a similar
view, illustrating another embodiment of my

Invention; Fig. 3 is a central vertical sec-

tional view through the purifier or extractor,
in the form shown in Fig. 1; and Ifig. 418 a

‘similar view with relation to Fig. 2.

In the said drawings, 1 indicates a boiler,
present instance as a cyln-
drical boiler of the horizontal type, although
it will be understood that my improvements
are equally applicable to other types of botl-
ers. Referring first to the construction
shown in Figs. 1 and 3 of the drawings, 2 1n-

dicates the purifier or separator as a whole,
which I prefer to mount directly upon the top

of the boiler, as shown, although 1t may be

otherwise located relatively thereto. In this |

construction, there is provided in the top of
the boiler an opening 3, through which com-
munication is established between the boiler
and one end of the purifier.

The purifier consists of a vessel or recepta-
cle comprising a cylindrical body 4, a top 5
and a bottom 6, the latter forming a base by
which the purifier is supported and connected
to the boiler 1. Referring first to the base,
it comprises a cylindrical body portion 7, hav-
ing atits lower edee an outwardly extending
flange 8, by meansof which 1t 1s secured to the
boiler by bolts'9, said flange being shaped to
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a curvature corresponding to the boiler, so as

to seat thereon snugly and permit the form-
ing of a tight joint. The cylindrical body 7
of the base is open at the top and bottom,
thus establishing a connection betiween the
steam space in the, upper part of the boiler
and the interior of the purifier.

70

From the upper edge of the cylindrical |

body 7 of the base, said base is extended out-
ward, preferably at an inclination, as shown
at 10, to a distance equal to the diameter of
the cylindrical body 4 of the purifier, and
beyond this portion 10 of the E&SG there 1s
provided an outwardly extending horizontal
flange 11, on which the lower end of the body
4 rests, and to which 1t i1s secured by means
of bolts 12. At the outer margin of the seat
flange 11 there 1s provided an upwardly ex-
tending rib or flange 13, which surrounds and
fits against the lower portion of the body 4
so as to form a seat for the same and hold it
firmly in position against lateral displace-
ment.

The body 4 of the purifier 1s provided at 1ts
lower edge with a horizontal outwardly ex-
tending flange 14, through which the secur-
ing bolts 12 pass. At its upperend, the body
4 is provided with a similarly outwardly ex-
tending horizontal flange 15, to receive the
bolts 16 which connect 1t to the top 5, and
said top is provided with a depending flange
17, fitting against the outer margin of the
flange 15 and forming a seat therefor so as to
hold the top firmly in place on the body.
The top 5 1s provided with an inlet opening
18 for the feed water, said opening being
surrounded by an upwardly extending an-
nular partition or wall 19, and said opening
and annular flange or wall are inclosed by a
hood or cap 20, thereby forming a recelving
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chamber 21 for the feed water, which is | chamber in the form of a shower of small 65

admitted thereto by means of a pipe 22 from

-~ any suitable source of supply.
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The flange or wall 19 terminates a short
distance below the top of this chamber, so

that when the incoming feed water has filled

the chamber to a height level with the top of
the wall or flange 19, the water may overtlow

immto the interior of the passage or conduit
formed by said flange, and may enter the
main chamber of the purifier through the
inlet opening 18. ' '

23 represents a steam pipe passing down
through the top of the purifier into the main
chamber thereof at the top portion of said
chamber, said pipe being in free communica-
tion with the interior of said chamber at one
end, while 1ts other end 1s 1n communication
with the steam space in the upper part of the
boiler. As a simple and effective means for
introducing this pipe into the purifier, I pro-
vide a threaded aperture 24 in the top of the
hood 20, and the section of pipe which enters
the purifier 1s correspondingly threaded, so
as to screw into this aperture with a steam-
tight fit, projecting downward into the main
chamber of the purifier and upward to re-

- celve the remaining sections of the pipe 23.
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It will be observed that this steam pipe
passes through the center of the water receiv-

e 4

ing chamber 21.

The main chamber of the purifier is indi-
cated by the reference numeral 25, and in the
same are supported a plurality of distributing
plates, by means of which the incoming feed
water 18 spread out into thin sheets over a
large area and then subdivided by permit-
ting 1t to fall or drop by gravity, said opera-
tions being repeated, so as to thoroughly

expose all of the water to the steam within

the chamber 25. Said main chamber also
has within 1t a collecting receptacle or recep-

tacles, by means of which the water thus

treated 1s collected prior to its delivery to the
intertor of the boiler, said collecting recep-
tacle being provided with means for dis-
posing of the sediment and for supplying to
the boller that portion of the water therein
which has been thus freed from sediment.
Proceeding to a specific deseription of the
device just referred to, it will be seen that
the body 4 1s provided on its interior, at the
upper portion thereof, with an internal seat
25%, 1n which rests the outer marginal portion
of the first distributing plate 25°. 'This
plate 1s held in position in its seat by means
of the top 5, which clamps it against the

body 4 in the manner shown in the draw- |

ings. Said first distributing plate is a flat
horizontal plate provided with a number of
perforations through its body, so that the
water, as 1t enters the main chamber from

drops. The steam pipe 23 extends down
through and terminates below its upper dis-
tributing plate, so that a supply of steam is
provided to heat the water as 1t enters the

malin chamber.

Below the upper distributing pla,té are a
series ol conical distributing plates, two in

number 1 the present instance, although the
number may be varied, and alternating with
collecting plates by which the water is col-
lected or gathered toward the central part of
the chamber after each distribution, in order
to be delivered to the next distributing
plate in such a way as to be again distributed
thereby. In the construction shown, the
body 4 1is provided mnear its upper portion
with an imternal upwardly-directed shoulder
26 upon which rests the outer margin of an
annular collecting plate 27, having a central
opening 28, toward which the body of said
plate slopes or inchines downwardly. T his
plate supports a conical distributing plate

29, located above the plate 27 with its apex

centrally arranged with regard to the cham-
ber 25, and its upper surface sloping thence
downwardly and outwardly in all directions
towards the body 4, short of which it termi-
nates. The plate 29 i1s supported clear of
the plate 27 by means of legs or projections
30, so that there is formed around the outer
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margin ol the plate 29 a space between said

plate 29 and the plate 27 for the free passage
of the water and steam. | |
Below the shoulder 26 there is formed

within the body 4 a second upwardly-direct-

ed annular shoulder 31, which serves to sup--

port an annular collecting plate 32, having a
central opening 33, towards which the upper
surface of said annular plate 32 converges
downwardly. This plate 32 supports a
conical distributing plate 34, similar to the
plate 29, and supported by legs 35 which
rest on the plate 32. This conical plate 34
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has its apex arranged centrally under the

opening 28 of the plate 27, and its upper sur-
face diverges downwardly and outwardly
therefrom in all directions, the plate 34 ter-
minating short of the body 4 and having a
free space between its outer margin and said
body, and also between its outer margin and
the ring 32, so as to permit free passage of
the water and steam. '

- Below the lowermost plate 32 there is
located within the chamber 25 a collecting
receptacle 36, the external diameter of which
1s less than the internal diameter of the
chamber 25, so as to leave a free space be-
tween the receptacle 36 and body 4 for the
free passage of the steam. The receptacle
36 1s open at 1ts upper end, and the mouth
thus formed is of greater diameter than the

the receiving chamber, falls upon said plate | lower or inner edge of the plate 32, which
and 1s distributed thereby so as to enter the i latter plate extends somewhat downward
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~into this mouth so that its opening 33 lies
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- or projections 38.
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' cated a sediment cup 40, preferably formec
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within the receiving mouth of the receptacle
36, and discharges 1111;0 the same.

The receptacle 36 1s supported within the
chamber 25 1n any suitable manner. I pre-
fer for this purpose the tonstruction shown,
i which the receptacle 36 1s provided with
a downwardly inclined conical bottom 37,
extending parallel with the inclined portion
10 of the E&se 6, and supported above the
same so as to form a steam passage by legs
Bolts 39 pass through the
part 10 of the base and screw into the legs
38, thereby securing the recepmcle N Posi-

Below the inclined bottom 37 there 1s lo-

in one piece therewith, its open upper end
being coincident with the central opening
41 in the said bottom 37.

- 42 indicates a pure water supply pipe,
extending up through the bottom of the sedi-

‘ment cup into the interior of the receptacle

36 to a height sufficient to be above the sedi-
ment depomts in the lower portion of said re-

~ceptacle,and alsoabove thesediment-charged

water 1n the lower part of said 1ecepta,cle

This pure water supply pipe may be sup-

ported In any suitable manner, but I prefer
to eflect 1ts support by thwadmn the aper-

‘ture m the bottom of the sediment cup

through which said pipe passes, the pipe being
correspondi’ngly threaded, as indicated at 43
The lower end of the pipe 42 extends into the
steam space of the boiler through the open-
ing 3 therein, and 1s provided with a cap 44,
screwed onto the lower end of the pipe and
provided with an annular series of outlet
apertures 45 for the discharge of the water,
and with a deflecting or dlstrlbutmﬂ cone 46
located below said dlscha,rﬁe apertures and
serving to distribute the feed water thr ough
the steam space as 1t enters the boiler.

47 indicates a sediment discharge pipe
which passes through the body 7 of the base

~and through the steam space between said

90
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“sediment.

body 6 and the sediment cup, said pipe also
passing through the wall of the sediment cup
and commumcatmﬂ' with the interior thereof
so as to form a dlsclmroe conduit for the

struction shown in Figs. 1 and 3, this sedi-
ment discharge pipe 47 extends to a setthng

tank 48, and 1n this case I employ in connec-
tion. with the main collecting receptacle 36
an auxillary pure water receptadg 49. T'hs

- latter receptacle 1s located within the recep-

60

‘tacle 36, being supported by the pure water

dehvery pipe 4_,, upon the threaded upper
end of which 1t 1s screwed so that said pipe

42 extends some distance above the bhottom

thereof.  This pure water receptacle is con-
nected with the settling tank 48 by means

of a plpe 50.

- through the inlet opening 18.

| body wall 4 of the purifier.

In the partlcular form of con-:

3

The apparatus thus described receives the
feed water from the pipe 22 into the feed

water receiving chamber 21, where 1t accu-
mulates until 1t overflows thr ough the cen-
tral conduit and enters the main chamber
It will be seen
that the steam from the steam space of the
boiler has free access to all parts of the puri-
fier, entering from below through the open-
me 3 1n the boiler and the hollow body 7 of
the base 6, passing up through the space be-
tween said hollow body and the sediment
cup, and also through the space between the
inchned portion 10 of the base and the in-
clined bottom 37 of the collecting receptacle

36, and also between the cyhndrmal body
wall of said receptacle gnd the cylindrical
The steam 1is
then deflected by the inclined annular plate
32 as 1t passes over the upper edge of the
receptacle 36, passing downward ander the
lower edge of the plate 32 and upward
through the opening 33 thereof. The steam
also passes between the plates 33 and 34,
over the upper surface of the plate 34,
through the opening 28 of the plate 27, over
the upper surface of said plate, between the
plates 27 and 29, and over the upper surface
of the plate 29, also rising 1mto and filling the
upper prrt of the feed water recelving cham-
ber 21. A full supply of steam to all parts
of the purifier 1s assured by the fact that it
1s connected to the steam space of the boiler
at both 1ts upper and lower ends, its upper
connection assuring a supply of hot steam
to the upper part of the purifier.

As the feed water accumulates in the re-

' celving chamber 21 in the manner already

de%crlbed it obtains a preliminary heating
before it enters the body of the purifier. As

already stated, 1t enters the said body or
main chamber 25 through the let opening
18, falling by gravity upon the upper plate
25 “, and tlummh the same upon the upper
surface of the conical plate 27.  This plate,
hiverging downwardly 1n all directions,
smmd% the water out into a relatively ¢hin
sheet of constantly increasing tenuity, so
that 1t 1s thoroughly exposed to the steam
which fills the adjacent space. The water
thus distributed falls by gravity from the
outer margin of the pla,te 29 in a minutely
subdivided condition, falling by gravity
through the steam passage between the
outer edﬂe of the plate 29, the upper edge ot
the pl&te 27 and the bo(lv wall 4 of the puri-
fier, so that it is still further exposed to con-
tact with the steam. Being next received
by the plate 27, 1t 1s conductod by this latter
to its central dischar oe opéning 28, being fur-
ther exposed to the steam whale passsing over
the upper surface of said plate 27, and as 1t
passes through the central steam passage

| tmmed by the opening 28, it 1s still further
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exposed to the action of the steam. This
operation of spreading out the water and
dropping 1t through steam passages 1s again
performed in the same manner by the pletes
34 and 32, and the water 1s finally discharged
from the plate 32, through the opening 738

thereof, into the ee&leetna.D receptacle 36 be-
g eeem exposed to the steam as it drepe
into said receptacle. As the water accumu-
Jates 1n saild receptacle, the sediment 1s de-
posited on the inclined bottom 37 thereof,
and gathers in the sediment cup 40.

In the particular construction shown n
Figs. 1 and 3, the water and sediment are
drawn toeether from the sediment cup
through the pipe 47 to the settiing tanik 48,
this flow occurring by gravity. As the water

accumulates 1n the settling tank, where 1t de-

posits all 1ts sediment, 1t rises Oredually until
it flows back threueh the pipe 50 into the
pure water recepteele 49, and accumulates
therein until it rises above the mouth of the
pure water supply.pipe 42, whereupon it
flows downward through this letter escaping
through the outlet openings 45 into the
beher and being distributed as it is dis-
eherged into this latter by means of the
distributer 46. The extension of the pipe 42
above the bottom of the receptacle 49 pro-
vides for the deposit in this latter of any sedi-
ment which may have been carried thus far,
this deposit being effected before the water
enters the boiler. , |

The construction shown in Figs. 2 and 4 1s
identical with that just descmbed except
that the settling tank 48, the eumhery re-
ceptacle 49 and the eennectmo pipe 50 are
dispensed with. The sediment discharge
pipe-which i1s connected with the sediment
cup 40 in this case constitutes a blow-ofl pipe,
indicated by the reference numeral 51, and
extends to a suitable pomnt of diseherge,
where it 1s provided with a blow-off valve 52.
In this case, the water,. after having been
fully expesed to the action of the steam in
the manner just described, accumulates 1n

the collecting receptacie 36 depositing 1ts |

sediment in the cup 40, until the .water

reaches the level of the Lep of the pure water |

delivery pipe 42, whereupon it is discharged
through this p1pe into the boiler 1in the man-
ner elready described.

In practical operation of the purifier, 1

Thave found that it serves most effectually. to

remove from the feed water all of the hme
and other sedimental impurities, delivering
the feed water to the boiler free from scale
forming material and at a very high tem-
perature I have also found that it frees the
water from the acids or acid-forming sub-

stances which have heretofore been a source

of rapid deterioration of boilers by reason of
the corrosion arising from their presence.

85, 684
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ing of the feed water prevents this latter from
chilhing the upper part of the purifier and
thereby maintains all parts thereof in effi-
cient working condition. The thorough-
ness of the exposure of the water to the steam

1s such that practically all of the sediment-

65
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forming material 1s removed therefrom be-

fore the water enters the boiler, while the
arrangements for gathering and disposing of
the sediment are such as to permit continu-
ous use of the device without clogging there-
of, thus avoiding the necessity of frequent
eleenme In case such cleaning or repairs
are reqmred however, access may be readily
had to the interior of the purifier by remov-
ing the top 5, whereupon the distributing
plates may be readily removed and cleaned,

70
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as may also the collecting reeepteele or re-

ceptacles.

If desired, the entire purifier may be re-
moved from the boiler with the exception of
the base, by simply disconnecting the pipes
and removing the screws 12 and 39, the
opening in the boiler and the internal diame-
ter of the cy:.
of sufficient size to permit the passage of the
distributer 46. This 1s advantageous be-
cause 1t 1s not desirable to disconnect the
base from the boiler after the same has been
properly secured thereto, as such’disconnect-
Ing and reconnecting 1s a matter of consider-
eble citheulty, mvolvmo much labor and
time. Tt will also be observed that the en-
tire structure may be readily taken apart
when necessary and as readily assembled.

I do not wish to be understood as limiting
myself to the precise details of construction
hereinbefore described and shown in the ac-
companying drawings, as it 18 obvious that
these details may be varied without depart-
ing from the principle of my 1mvention.

Hevmﬂ' hus fully described my mvention,
what I claim as new and desire to secure by
Letters Patent 1s:—

1. In a feed water purifier, the eembme-
tion, with a boiler, of a vessel in communi-
cation with the steam space of the boiler at
its upper and lower enéFs whereby all parts
of the interior of said vessel are penetrated
by steam at substantially boiler pressure, a
feed water supply connected with the upper
end of said vessel, a combimed sediment and
pure water reeepteele In the lower part of
sald vessel with steam spaces or passages
between said vessel and said receptacle and
a pure water discharge from a point above
the bottom of said reeepteele to the boiler
and a sediment discharge to a point outside
the boiler, and distributing plates located

between said receptacle and the feed water

inlet, substantially as described.
2. Tn a feed water purl
tion, with a boiler, of a vessel in communica-

The provision made Tor a preliminary heat- | t1011 ‘with the steam space of the boiler at its

qer, the comblne— |
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lindrical body 7 of the base being
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upper and lower ends, a feed water supply
connected with the upper end of said vessel,
a combined sediment and pure water recep-
tacle in the lower part of said vessel having a

pure water discharge from a point above the
bottom of said receptacle to the boiler and a

sediment discharge to a point outside the |

boiler, distributing plates located between
sald receptacle and the feed water inlet, and
steam spaces or passages between said recep-
tacle and vessel and between said plates, the
lowermost plate having a central opening
discharging mto the collecting receptacle,
substantially as described.

3. In a feed water purifier, the combina-
tion, with a boiler, of a main vessel commus-
nicating with the steam space of the boiler
and provided internally with distributing

lates and a collecting receptacle, the latter
aving a pure water discharge to the boiler

~and a separate sediment discharge, a feed

25
- 1ng feed water receives a preliminary heating

30

water supply conduit, and a feed water re-
ceiving chamber 1nto which said conduit
opens and which communicates with the in-
terlor of the main vessel, whereby the enter-

as 1t accumulates in said receiving chamber,
sald recelving chamber being located at the
top of the main vessel and said main vessel
communicating with the steam space of the

~boiler at its lower end and having a steam

39
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ipe extending through said receiving cham-
ﬁer and also communicating with the steam
space of the boiler, substantially as de-
seribed. .

4. In a feed water purifier of the character
described, the combination, with a vessel
adapted for connection with a boiler at 1ts
lower end and having a collection receptacle

comprising an upper portion for the pure wa- |

ter and a lower reduced portion for the sec-
ment, and steam passages extending be-
tween sald receptacle and said vessel, of a
sediment discharge pipe connected to the
lower portion of sald receptacle, and a pure
water supply pipe having its receiving mouth
located in the upper part of said receptacle

and 1ts lower end extending through said |

e

(P _

'steam passage and discharging into the

boiler thereby providing separate passages
for the steam and water, substantially as de-

- seribed.

5. In a feed water purifier of the character

‘described, the combination, with a vessel

communicating with the steam space of the
boiler and provided with an mnternal collect-
inge receptacle having at i1ts bottom a sedi-
ment cup, ol a pure water supply pipe ex-
tending from the boiler through said sedi-

ment cup and above the bottom of the re-

ceptacle, within the upper part of which 1ts
recelving mouth 1s located, substantially as
described. '

6. In a feed water purifier of the character
described, the combmation, with a wvessel
having distributing and collecting devices, of
a removable top provided with a receiving
chamber for the feed water, a feed water con-
dult openmng into said chamber, a passage
connecting said chamber with said vessel, an
annular partition m said chamber, and a
steam pipe extending through said chamber
and within said partition.

7. In a feed water purifier, the combina-
tion, with a boiler, of a vessel iIn communica-
tion with the steam space of the boiler at 1ts
upper and lower ends, a feed water supply
connected with said vessel at 1ts upper end, a
collecting receptacle in the lower part of said
vessel having a pure water disc%arge pipe
leading to the boiler, distributing plates lI(;—
cated between said receptacle and the feed
water inlet, a settling tank connected with
the lower part of said collecting receptacle,
an auxiliary pure water receptacle m which
the recelving mouth of the pure water dis-
charge pipe 1s located, and a pipe connecting
sald auxiliary receptacle and the settling
tank, substantially as described.

In testimony whereot, 1 aflix my signature
in presence of two witnesses.

HENRY WHITE.

Witnesses:
K. C. CROMER,
1.. B. McNEAL.
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