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{(No model.)

fo all whom it may concern :

Be it known that I, EZrA W. VANDUZEN,

g citizen of the United States, and a resident

n

of Newport, in the county of Campbell and
State of Kentucky, have invented certain new
and useful Improvements in Water-Purifying

.- Attachments for Steam- Poﬂcrq of which the
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;) set-tling-pans in series 1nside of the purify-

following is a specification.
My 1111?'61]131011 relates to 1miprovements in

water circulating and purifying attachments.

for steam-boilers.

The objects of my invention are, hrst to
provide means for intermingling the water
from the heater with water taken from the
boiler, and passing the same through the puri-
fying device to the boiler; second, to provide
means for taking the water irom one end of
the boiler and introducing water at the other,
so as to produce a current or circulation of
water 1n the boiler and assist in purifying the
water; third, to provide means for mixing
soda or other purifying material with the feed:
water; fourth, to provide diaphragm-shelves

ing-chamber, one above the other, and so ar-
ranged that the water, in its passage through
the puriiier to the boiler, must take a zigzag
course from side to side of said chamber, soas
to allow the water to deposit a portion of the
mud or othersediment it contains upon each of
the series of settling-diaphragms; fifth,to pro-

- vide means for using water from the boiler or
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feed-water to wash off the series of settlmﬂ*
pans or diaphragms.

Other features of my invention will be fully
described in the following description of the
accompanying drawings, in which—

Figure 1 18 a side elevation of ny deviceat-
tached to a boiler. Fig. 2 1s a central verti-
cal section of the purifying device; Fig. 3, a

cross-section of the same on line z z, Fig. 2;

I'ig. 4, a detail view of the ejector or appara-
tus for mingling the water from the heater
with that from the boiler. Iig. b is a longi-
tudinal vertical section of a modified form of
purlfer' Fig. 6, a section of same, line z »
Kig. b.
A represents the steam-poiler.

B represents the purifying-chamber; B, the
lower and B* the upper head of same; b, the
settling diaphragms or pans inside of said

C, the pipe conveying water from the boiler
to the purifier; C, valve in same; D, water-
pipe .supplymo* the chamber: D/, the. ejector
or device for mixing the feed-w ater with that

water tothe purifier; d, a vessel for containing
soda .or other Sult’l,ble puufymﬂ material; d‘
cut-off valve, and &’ drain-cock; ¢, serew- mp,
serewing onto the top of vessel d L, boiler
feed-pipe, leading from the purlfymﬂ -Vessel to
the boiler; 1Y, valve in same; f, ledgeson the
Settling-diaphmgm b; G, the blow-off pipe;
G/, valve in same; ¢, leg or standard tapped

into bottom of pipe G and resting on the floor

to support the apparatus; ? ]eﬂ's supporting
diaphragms b.
~ The operation of my device is as follows:

Valves (¢ ‘and E" are opened, water is forced

through pipe D and downward through e¢ject-
or D’ by a pump or inspirator, which causes

from the pump, coming thmunh pipe D, and
thence through pipe D’ to the purifier. The
valve d is left open, so that water {rom the
pump or inspirator can enter vessel d and dis-
solvethe soda contained therein, when the pul-
sation of the pump or inspirator exhausts a
portion of the solution and minglesit with the
feed-water, and 1t passes with it into the pu-
rifying-chamber, and assists in separating the
lime or other impurities from the water and
depositing the same in the purifying-chamber.

Adfter the water enters the pumﬁer it follows.

-the course indicated by arrows in Fig. 2, pass:
ing upward, and depositing the mud or othel
sedlment it.contains upon plates b.
serves to retain the deposited sediment upon
said plates or diaphragms. ‘T'he water passes

| thus slowly through vessel B, depositing its
sediment on dlaphmﬂ"ms D, "and ooes- outb

through pipe K to the boiler at the end there-
of opposlte that from which water is taken.
This is a very desirable feature, as by this
means a cirenlation of water from end to end
of the boiler is obtained, thus preventing the
depositing of sediment inside the boiler.
When it is desired to blow out the sediment
contained in the vessel B, valves C' and E'are
first closed, (the pump being stopped.) Valve

| chamber; 0, the perforated portion of same;

from the boiler; D? the pipe conveying said

a flow of water from boiler A through pipe C
to ejector D', where it mingles with ‘the water

Ledge f

60

63

70

30

go

100



thereon, and carrying it down through mud-
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- water from the boiler to clean the settling-di- .
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 the: pump, and still perform the same function.
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- to the feed-water pipe, and still embrace one
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‘tion, and readily washes off all sediment there-

9 - ' | 242 076

G is then opened, and the watel in vessel B
isallowed to runout. Valve I isthen opened,
and water is forced by the pressure in boiler

purifier, a pipe connecting the supply -pipe
and boiler, and valves, the several parts be- 6o
ing ar mnged to maintain a circulation of water

A through pipe E, and dashes down upon di- | from the supply- pipe and boiler through the

aphragm o, washmg off all sediment lying i

chamber B’ and blow-off pipe G. In blowing
out vessel A, the water takes a course Just
the opposite of that indicated by arrows 1n
Kig. 2.

It will be seen that the perforated or open
portion of the diaphragms are located alter-
nately on opposite sides or ends of vessel B,
and each over the solid portion of the next in -

series below. By this arrangement the water |

strikes fairly upon the top of said solid por-
on. It is obvious that instead of using the

aphragms b, water from pump may be used
by means of pipe-connections. (Shownin Fig.5
in dotted lines.) This method would be de-
sirable in some cases, as it economizes the w a-
ter in the boiler.

In Figs. 5 and 6 I show a modified form of
my devwe in which the vessel B is placed in |
a horizontal position, instead of upright, and |
the settling diaphragms or shelves are placed
longltudmal]y as shown in Fig. 5. Thefunc-
tions of the various parts are ehaetly the same
asin the first form of my device.

It is obvious that soda-chamber d may be
attached to my device between the heater and

- The soda-chamber d may be connected to
the purifier direct, instead of being connected

of the features of my invention, as the min-
gling of the soda with hot feed-water in the
plll'lﬁel materially assists the separation of the
lime or other minerals held in solution.

It is also obvious that plates or diaphragms
b may be made with asection entirely removed
instead of Dbeing perforated, as shown in the

By comblmnn the soda-vessel with a b011e1
and purifier hmnw a circulation as de-
scribed, the soda is caused to mingle with
warm watel in the purifier, thus i insuring the
settlement of the lime and like 1mpurltles in
the purifying-chamber.
- What I claim as new and usefu], and desire
to secure by Letters Patent, is as follows:

1. In a boiler 'feed-water circulator and
purifier, the combination of a purifier, a
boiler, a pipe connecting the delivery end of

45 drawings. |

the purifier with the bmler a water-supply

plpe connecting with the receiving end of the |

purifier to the boiler, substantially as de-
seribed.

2. In a boiler feed-water mrculator and 65
purifier, the combination of a purifier pro-
vided with a series of diaphragms having
openings at alternate ends, a boiler, a pipe
connecting the delivery end of the purlﬁel

~with the boﬂer a water-supply pipe connect- 70

ing withthe receivin oend ofthe purifier, apipe

connecting the supply-pipe and boiler, an

ejector connected with the pipe between the
boiler and purifier, and valves, the several
parts being arranged to maintain a circula- 75
tion of water from the supply and boiler
through the purifier to the boiler, substan-
tially as described.

3. In a boiler cireunlating and purifying at-
tachment for steam-boilers, the purifier B, 8o
having heads B’ B?, and pr ovided with a se-
ries of diaphragms, b, perforated or partially
open at alternate ends, and having dividing-
ledges f, substantially as desc_ubed

4, In a 'boiler feed-water circulator and 33
purifier, the combination of the boiler, a puri-
fier, a pipe connecting the delivery end of the
purlﬁel with the bmlel, a water-supply pipe
connecting with the receiving end of the puri-
fier, a pipe connecting the Supply pipe and go
boiler_, whereby - a circulation IS maintained -

from theboiler through the purifier and back

to the boiler, and a device ifor supplying a
purifying material to the purifier,whereby the
warm water and purifying material will min- g5
gle in the purifier, and the resulting sediment
dep051ted in the purifier, Sllet’LDtlEt]]y as de-
Scubed *

"In a boiler feed-water circulator and
punﬁer, the combination of boiler A, purifier 100
B, pipe E, connecting the boiler and puuﬁeI :
supply plpes D D7 wpipe €, connecting the
boiler and pipe D 'and the vessel d, connect-
ing with pipe D, and the valves, Wherebvl
water 1S circulated from the boiler through 105

the purifier and back to the boiler, and a puri-

fying water 1s drawn from vessel d to mingle
with warm water in the puuﬁe] ‘substan-

| tially as deseribed.

Intestimony wher eof I have herennto set iny 110
hqnd .

EZRA W. VANDUZEN.

Witnesses: |
JNO. E. JONES,
A. GLUCHOWSKY.
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