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To all whom it may concerm:

Be it known that I, EZrRA W. VANDUZEN,
a resident of thecity of Newport, In the county
of Campbell and State of Kentueky, have In-
vented certain new and useful Improvements
in Purifiers of the Water of Steam-Boilers, of
which the following is a specification.

The several features of my invention and
the advantages resulting from their use, con-

;o jointly or otherwise, will be apparent from the
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‘being in their working position.

following description and clalms.

In the accompanying drawings, Figure 1
represents a purifying apparatus illustrat-
ing my invention, the central portion of the
outer shell being shown in section and the
rest of the apparatus in elevation, the parts
Fig. 2 rep-
resents a similar view of the same apparatus,
except that the basal portion 1s omitted,
the parts being in position for being flushed
and c¢leaned. Fig. 3 shows the arrangement
of the pipes connecting the purifier with the
boiler. Ifig. 4 represents a perspective view,
showing a cateh-basin, its preferred supports,
and scraper and valve in position for cleaning
the catch-basins. TFig. b is a sectional eleva-
tion of the cateh-basin.  Fig. 6 1s a plan view
of the catch-basin. Fig. 7 represents In per-
spective a view of the valve without the scrap-
ers. Fig. 8 represents a vertical central sec-
tion of dome or top B, showing the pre-
ferred manner in which top seraper and shatt
(+ are held in place by collars " and stuffing-
box of valve.

The outer exterior shell, A, of the purifier
is preferably of a eylindrical form, as shown.
This shell is provided with a top,B,which may
preferably be made dome-shaped, as shown.
Within this shell A are placed a series of
cateh-basins or settling-pans, €, one above
the .other. These catch-basins may be made
of any suitable form. Some of these suitable
forms are cylindrical shells, and having a bot-
tom of segments of a hollow sphere, or of a
truncated cone, as shown; but the form 1 pre-
fer is that of the truncated cone.

The scrapers D are vertical plates, shaped
to fit the inner surface of the pan in which
they rest and their upper edge corresponding
in outline to the bottom of the settling-pan
above. Iach pair of scrapers has a center

| —

piece, B, which unites them. The preferred
means of supporting these catch-basins are

as shown, the legs ¢, three or more in number,
and which project downwardly and prefera- 5s
bly extend below the bottom of the catch-ba-
sin which they support. XNear to but located
above the top of the catch-basin 1s a deflect-
ing-ring, ¢, whose periphery is close against
the interior surface of shell A. This deflect- 65
ing-ring may consist of one ring or a series of
deflecting-wings. This ring or rings ¢ may
be supported by the shell A, or in any other
suitable manner. A preferred mode ot sup-
port is to make the catch-basinor its supports 55
uphold the ring, and in the present instance 1
carry out this mode of supporting the ring by
extending the legs e upward above the catch-
basin and resting the ring upon their upper
ends.

For couvenience of manufacture and in put-
ting the apparatus together and taking 1t
apart, and other reasons, the ring ¢, legs e,
and the catch-basin C are all cast together 1n
one and thesame piece. Thelegs of the low-
est cateh-basin are suitably supported. 1
have shown a preferred means of supporting
this lowest basin—viz., by an annular flange,
¢*, cast or otherwise attached to the Inner side
of the shell A. Oun this flange the legs of the
lowest catch-basin rest. The ring ¢'nextabove
this Towest basin € affords a convenient sup-
port for the legs of the catch-basin next above,
and the ring next above this last-named basin
affords a support for thelegs of the basin next
above. Thus eachring ¢ inturn supportsthe
catch-basin next above throughout the up-
ward extent of the whole or the principal
portion of the shell. This series of rings and
basins are suitably held down firmly in posl-
tion. A desirable means for thus holding
them consists of making the interior diameter
of the top or head B (when the lutter meets
the shell A) less than the interior diameter of
the shell A, and thus causing the head B to g5
extend onto and press down the uppermost
ring, ¢, the location of the flange ¢* or equiva-
lent support and the interrelative height of
the basins and rings being previously adjusted,
so that the uppermost ring, ¢/, shall come up roc
to the lower portion or the top or head B.

Instead of making the interior diameter of
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the top B everywhere less than the mterlm | shatt Gz, dir ectly beneftth the tOp of the infe-

diameter of shell A, lugs or projections might

- project inwardly from said top B at suitable
- points around the interior of said top. = -

S

10

o

By screwing or otherwise fastening down
the head B to the shell, the series of rings and
basins are likewise held fir mly in p031131011

A pr eferred means for preventing the basins

~and rings from rotating within the shell A

consists as follows: A Vertlcal bead or rib, S,

1s cast on or connected to the 1n31de of . shell
A
‘{, and when the basin C and itsring ¢ are Sllp |
ped into the shell the rib § enters the noteh ¢

In the periphery of the ring ¢’ 1s a notch,

and prevents the ring and basin from turning.

The notches are preferably so arranged with
reference to the catch-basins, that the notch in |
‘the lowest ring being opposi te one point—as,
for 1llustratlon say, V, Fig. 6—the notch in
20
~aboveisat a point ninety degrees away-—say, |
for such illustration, W* of the said second
~ basin—the notch on the ring immediately over

the ring over and belonglng to the basin next

- the third basin is again at the point V of said
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third basin, and the notch on the ring imme-.

diately over the fourth basin is at the point

W= again with reference to said fourth basin,

and thus the position of the valve opening or

.. openings ¢ (to be hereinafter desecribed) in
each basin will be at least ninety degreesaway

from those of the basin next above 113
By makmﬂ* two notches 1in the periphery of

‘the ring ¢ nlnety degrees apart, the same pat-
- tern will do for castmﬂ all of the basins with

- 35

their legs and rings.

In the bottom or lower portion of the catch
basin are one or more openings, ¢, of any de-
sired shape. Two of such Openings 1s the pre-
ferred number, and when two are present they
are preferably at opposite sides of the vertical
axial center of the basin. A suitable valve,
preferably lying upon and fitting the bottom

-of the basin, 1s present, and this valve covers

or uncovers at will,through the agency of any
desired means, 1ts respective opening c.

The preferr ed means for operating the valve
consists of a vertical rod or shaft, G, prefera-
bly square, and passing down thlough a col-
lar, I, having a correspondingly-shaped open-
ing, the shaft (G engages the collar. This col-

Jar is attached to the valve d, and where there

are two openings ¢ arranged as shown, the
twovalves are respectively located at opposite
sides of the collar. By turning the shaft G,
the valve or valves are moved on the basin.
Preferred means for operating the collar
consist in extending the shaft G through a
suitable air-tight joint or stuffing-box in the
top B of the shell and above the said top, and
connecting to the top of the shaft G a hand
or wheel crank, H. Turning the wheel H ro-
tates the shatt G and movesthevalve orvalves

in each catch-basin.

Preferred means for 'p1 eventing the shaft G
from slipping up through the t0p B consist

of a collar, as ¥, inclosing and fastened by

- B.

rior of the head bB.
Preferred means for prevenbmfr the Shafb G

from slipping down through the catceh-basins
~consist of a collar, as K/, inclosing and fast-
ened by set-screw or other suitable means to

| the shaft G, and resting down on the collar E_

of the uppermost valve.
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It becomes desirable to lock the shaft G

~when the openings in the catch-basins are
~closed by their respective valves, andanysuita- .

ble mode of locking is to be adopted. A de-
sirable mode 1s as follows: A pawl or lock-

Ing-arm, I, 18 pivoted at its lower end toasup-

80

port, ¢, cast or otherwise secured to the head

- The upper end of this pawl engages the

wheel or crank H, preferably by engaging,as
~shown, a recess or opening, .
ter the said wheel or crank H i1s provided.

i, with which lat-

For the purpose of cleaning the under side
of the bottom of the catch-basin, and of clean-

1ng any portion of the upper surface of the

bottom of the catch-basin which may not be oo

scraped by the valves, and for the pur pose of

cleaning the deflecting plate or ring ¢, I em-
ploy a devme which I will term a “serapel 77
and which is preferably constructed as follows:

The scraper consists of two wings, D. D, lo- 95

cated, respectively, on the opposite sides of
‘the collar K, and attached thereto. Kach wing
18 preferably attached, also, to the valve,which

lies on each side of collar E. The collar E
and valves and wings are preferably cast to-
gether 1n one piece.

ICO
The bottom edge of the -

wing at the outer end of the valve descends

and 1mpinges directly on the upper surface
T'his part

of the bottom of the catch-basin.
of the wing which thus impinges I will indi-
cate by letter p. The wing also projects over
in projeetion p’, and scrapes the upper edge
of the catch-basin, The wing impinges against
the 1nner surface of the deflecting-ring ¢, and
also projects over inprojection p?, and SCrapes
all or a portion of the u’ppel side of ring ¢

The outer vertical edge, p°, of the scraper
cleans the inner side of the legs ¢ of the catch-

basin above and the extensions of legs ¢ which
supportthe ring ¢ immediately over the catch-
basin in which the scraper is located. The
top edge, »', of each wing of the scraper

scrapes the bottom of the basin next above.

As the scraper is fixed to the collar E, the ro-

tation of the shatt (¢ turns the serapers as well

as the valve. I employ this purifierforatwo-
fold purpose. The first purpose is to take
the water from the boiler and clean it and re-
turn it thereto. This operation I will first
describe. The feed-pipe M from the boiler to
the purifier is preferably at its end in the
boiler provided with a suitable skimmer, P.
This end of the inlet-feed pipe M is loca,ted

just below the surface of the water in the

boiler. The other end of this feed-pipe M
communicates with the interior of the shell
at I{, being connected to the purifier near or
ab the top of the latter. The exit-pipe N for

a set-screw or other suitable means to the i delivering water (after passing through the
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purifier) to the boiler communicates with the | moves toward and into the first npper cateh- "
“interior of the purifier near the bottom, pref-

erably above the settling-chamber V and be-
low the lowest catch-basin. This exit-pipe N
passes into that end portion of the boiler
which is opposite where the inlet-pipe en-
ters, and passes down into the boiler, and
this end of this pipe N is lower than that
end of pipe M which is in the boiler. The
pressure of steam on the water in the boiler
forces the water through the pipes M and
K into the purifier. The water thus 1in-
troduced into the purifier will become some-
what cooled and will fall and seek an outlet
through exit-pipe N into the boiler. Thus a
circulation of water through the puritier 1s es-
tablished. This eirculation is preferably ac-
celerated as follows: 1 cause the feed - water
which is to be fed to the boiler (to supply the
deficiency of water cansed by evaporation) by
the feed - pump or feed - inspirator, or other
snitable means, to pass into and through the
purifier. Thisfeed-water fromthe pump passes
through a pipe, as I, into the purifier. Pret-
erably an ejector, W, is located at the junc-
tion W’ of the pipe L and the pipe M, and
this feed-water passes through the ejector be-
fore reaching the purifier. The pipe M is also
preferably connected to the ejector W, as
shown, and thus the water from the boller will
pass through the cjector on its way to the
purifier. The ejector will thus aid in rapidly

drawing the water from the boller and sending

itintothe purifier. The ¢jector may be placed
in the pipe N, the pipe 1. being connected to
pipe N at theejector. The ejector willin such
event draw water from the boiler into the
purifier; but such a mode is not as desirable
as the other mode, as in such case the fresh
feed-water from the feed-pump or like source
will pass into the boiler directly, and without
first passing through the purifier, and the
heavier portions of sediment and dirt held in
suspension in this fresh feed - water will be
dropped intheboiler instead of in the purifier.
Water when boiled will more readily deposit
the matter it has carried in solution and sus-
pension. Thus if the feed-water passes into
the pipe N, and direetly thence into the boiler
without first passing through the purifier, 1t
will be first heated in the boiler and will de-
posit in the boiler most of the heavier portions
of the matter which it has heretofore held 1n
suspension and solution. '

The mode in which my purifier operates 1s
as follows: The fresh feed - water through the
pipe I passes through ejector W and enters
the purifier, and in this the ejector draws boil-
ing water from the boiler through pipe M and
forces it rapidly into the purifier along with
the fresh feed-water coming from pipe L. The
fresh. feed-water being mixed with the boil-
ing water from the boiler is heated, and 1s
in better condition for depositing the mat-
ters it has held in suspension and solution.
This mixed water from the boiler and pipe

L, now passes down inside the first ring and .

basin, C. It now seeks an outlet over the
upper edge of the first basin and passes
outward over said edge and under the said
first ring, ¢, and, striking against the interior
of the shell or eylinder A,is deflected toward
the central portion of the catch-basin C next
below. It again moves outwardly over the
edge of this basin and under the ring imme-
diately above said basin, and passing down-

ward and outward it again strikes against the
shell A and is again deflected inward toward

and into the central portion of the next catch-
basin. In the same manner the water passes
down through the purifier,coming successively
into each catch-basin. As it passes toward
and into each catch-basin, the heavier por-
tions—viz., the foreign matters in the water,
assediment, other dirt, and heavy impurities—
are thrown downward and toward the center
of the catch-basin and settle down there while
the water freed from such 1mpurities passes
over the upper edge of the basin. Ordinarily
the water in the lower central portion of the
basin is comparatively quiet. The water com-
ing rapidly down into the cateh-basin,imparts
to the dirt and sediment it (the water) con-
tains a momentum which projects these foreign
matters down into the center ot the basin be-
yond the current of water which 18 moving
outwardly over the edge of the basin, and thus
these foreign matters are projected into the
still water into the center of the basin, and
settle quietly down there. Thus, in passing
down from basin to basin the water is {reed
from all or the largest portion of the sedi-
ment, dirt, &e., which it contained when 1t
entered the purifier. After leaving the low-
est basin the water may pass directly into the
outlet-pipe N, but preferably enters a mud-
chamber, V, and depositing any remaiuing im-
purities (usually lighter vegetable matter) it
may contain, which passes out of the pipe N,

the opening from the shell A into pipe N being

preferably at the upper portion of the mud-
chamber. Thus thewater purified by the puri-
fier passes into the boiler and there mixes with
the other water in the boiler. The water from
the boiler is continually being drawn out of
the boiler from the other end, and along with
fresh feed-water is passed through the puri-
fier and the impurities abstracted therefrom.
During this operation no heat is wasted, ex-
cept that little which may be lost by radia-

tion from the purifier and its counecting-

pipes, and if said purifier and pipes are
jacketed the loss of heat 1s merely nominal.
The direction of the current of water through
the purifier may be reversed,the inlet-pipe K

being located in the lower portion of the puri-

fier and the exit-pipe N in the upper portion
of the purifier. The water will then pass up-

ward through the purifier, and passing up out-
side of a cateh-basin will be forced inward by
the deflecting-ring ¢ next above said basin,
and then passing over the ring will again pass
upward between the shell A and the next
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~ “eatch-basin above and be deflected over this | valves and scrapers scrape the upper surface

~ ward through the puri

10

I5

20

- pipe M from the boiler may be cut off, and a

| 0

catch-basin by the next higher ring, and thus

it will pass upward over successive catch-

basins.

The mode in which the sediment and dirt
will be deposited will be substantially the same
as in the case where the ‘water passes down-
ier. 1 prefer, how-
ever, to pass the incoming current of water
down through the puriﬁer and out at the low-
er portion thereof, as first mentioned.

As before mentioned, when the end of exit-
pipe N in the boiler is lower than the end of
inlet-pipe M in the boiler, the injector may be
dispensed with, and, also, when desired, the
addition of the fresh feed-water from pipe L
may also be dispensed with, and aslow move-
ment of water from the boiler through the
purifier and back tothe boiler will take place.
Thus the purifier can be well used as boiler-
cleaner without being used as a feed-water
cleaner. 5o, also, the communication through

suitable exit-pipe be present, and the purlﬁer

will then work upon and to a great extent
purify the fresh feed water to be ﬁna]ly used

in the boiler.

When the device is used simply or prlmarl
ly as afeed-water heater and purifier, the pipe

M will be omitted, and the ejector W will be

omitted, and the fresh feed-water will enter

through an inlet-pipe, K, which latter willbe

elongated within the shell so as to deliver the

water over or nearly over the center of the
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first basin.
-~ event pass to-a pump-inspirator or other ap- i
paratus for taking the water from the purifier
and foreing 1t into the boiler.

The ountlet-pipe N will in such

The water in the
purifier may (and usually will) in such event be
heated by the exhaust-steam from the engine,

and will enter the heater A preferably through
an inlet, as Y, and pass up through the heater
and out at thP outlet Z, this mlet pipe Y

“and outlet-pipe Z being shown in dotted lines
In such event an additional scrap-:
er is located in the mud- chamber V and
operated by and in.connection with shaft G.

in Fig. 3.

As the water passes through the purifier,

“more or less mud will adhere to the bottom of
the basin and to the legs and deflecting-ring,
and where much vegetable matter is mingled

with the water—as in the case where paper-

mills, sewers, gas-works, &c., empty their

refuse into the water—the deposit of matter at

said points in the purifier will be very great,
and the scrapers become very important.

In cleaning the purifier, the steps preferably

. followed are as follows: The supply of fresh

50

feed-water is stopped by closing a valve, as X,

and closing the valve I' in the pipe M, and
closing the valve J in the pipe N, and opening

~the blow-off valve in the blow-off pipe O, and

unlocking the locking device by disconnect-

ing the rod I from the wheel H. The shaft

‘G is rotated and the valves and scrapers are

moved around in the cateh-basins. The open-

]

| water in cleansing the purifier.

purifiers.

may be varied at pleasure.

of the bottom or lower portion of the catch-
basins, and the scrapers scrape the under side
or bottom of the catch - basins and the inner
side of the legs and the inner and upper sur-
faces of the rings ¢, removing therefrom the
deposit of mud, sediment, matter, &ec., which
18 adhering to them. The pressure of steam
m the purifier forces all the mud, sediment,
refuse matter, &e.,
ings of the basins and out through blow-
pipe O.

To facﬂltate the removal of mud, &c from
the purifier, the valve I’ may be suddenly
opened for ashm.t period of time, and the sud-
den rush of water from the boﬂer will supple-
ment in ¢leaning out the purifier. Thisvalve
I” may be again closed and again suddenly

| opened and quickly closed to cleanse the puri-
Fresh feed-water may now be admitted

fier.
for a short time through the pipe L to the
purifier to wash the basins and scrapers and
valves clean, the valves and scrapers being

rotated a few times to assist the iresh feed
When the

70
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down through the open-

80

90

purifier has been sufficiently cleansed, the

openings in the catch-basin are closed, the
shaft ¢ is locked 1n p051t10n and the blow off
pipe O is closed.

- The prefera,ble mode of now employ ing the
purifier is as follows: The communication be-

tween the boiler and the purifier through
pipes M and N is now again gradually es-
tablished, and then the fresh feed-water is
again fed to the purifier.

---In using the purifier principally as a feed-
water heater and purifier, the mode of cleans-
ing the same 18 preferably as follows: I close
the valve in the pipe between the heater and
the pump, I cut off the fresh water in the

93

10

105

feed-pipe, and 1 open the blow-off or exit

mud-pipe O in the bottom of the heater and
rotate the shaft (z fo loosen up the mud, &e.,
on the catch-basins (heating-pans) C, and un-
cover the openings ¢ in the basin, and the wa-

ter in the basin flowing through the purifier

will low out at the exit-pipe O and carry off
the mud, dirt, lime, &e., contained in and on
the pans. Inow turnon the fresh feed orsup-

110D

ITS

ply water, and rinse out the basins and the

When the basins are sufficiently
rinsed, the openings in basins Care elosed and
the shaft G locked. I close the exit-pipe O,
and open the communication between the
heater and the pump.

The valves may (when prefemed) be ex-

tended so as to scrape the upper surface of
the entire bottom of the basin.

120

125

When the deposit of vegetable and other

matter on the under side of the basins is little
or nothing, the Scrapers may be dispensed

with.

The number and bhape of the catch-basing

The preferred
shape 18 that of a truncated cone. When the

130

catch-basing are of certain 101ms—as for in-

ings ¢ in the cafeh- basins are uncovered The | stance, cylmdrlcal——-the opening on 0pen1ngs
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¢ in the bottom of the basin may be reta,-ined,ﬂ ‘

and the valve or valves be dispensed with, a
scraper or scrapers being retained to scrape
the mud from the basins. | | |

When desired, the valves, either the valves
or scrapers, or both, may be stationary, and
the catch-basins be rotated, and yet be In-
cluded under certain prominent features of
my invention. - | |

While the various features of my invention
are preferably employed together, one or more
of said features may be employed without the
remainder. Oneor more of said features may,
so far as applicable, be employed in connec-
tion with purifiers other than those specific-
ally herein described.

What I claim as new and of my invention,
and desire to secure by Letters Patent, is—

1. In a purifier, the catch-basin having an
opening or openings, ¢, in its lower portion,
and valve for closing said opening or open-
ings, substantially as and for the purposes
specified.

2. In a purifier, a shell, A, and a series of
catch - basins located within the shell and

placed one above the other, the basins hav-

ing openings ¢ in their bottom or lower por-

tions, and a valve or valves for closing and

opening said openings, substantially as and
for the purposes specified.

3. Inapurifier, the catch-basin having open-
ing ¢ and valve for closing said opening and
deflecting ring or device ¢/, located above the
edge of the basin, substantially as and for the
purposes specified. -~

4. In a purifier, a series of catch-basins lo-
cated one above another and having openings
¢ and deflecting-rings €', each one of such rings
being located proximately above its respective
basin, substantially as and for the purposes
specified. |

5. The shell A and a catch-basin having legs
¢ at or near the periphery of the basin, and
ring ¢, located above the basin and supported
on extensions e, substantially as and for the
purposes specliied. _

6. The shell A and a catch-basin having legs
e at or near the periphery of the basin, and
ring ¢, located above the basin and supported
on extensions e, all cast together in oue piece,
and the basin having openings ¢ and valve,
substantially as and for the purposes specified.

7. The shell A and catch-basins having legs
e and rings ¢, supported on extensions e,
resting on the upper legs of its respective
basin, the legs ¢ of all except the Jowest basin
resting on the ring ¢ of the basin next below,
substantially asand for the purposes specified.

8. The shell A, having ring ¢* affixed to 1its
interior, and catch basin or basins having legs

e. and a ring, ¢, located above its respective:
? i) 3

catch-basin, the legs e and the periphery of the
ring ¢ being in substantially the same annular
vertical plane, substantially as and for the
purposes specified. |

9. The shell A and catch-basins having legs
¢ and rings ¢, supported on extensions e,

resting on the upper legs of its respective
basin, the legs ¢ of all except the lowest basin
resting on the ring ¢ of the basin next below,
the basins having openings ¢, and valves for
closing and opening same, substantially as and
for the purposes specified. | |
10. In a purifier, two or more catch-basins
arranged one above another and havingopen-
ings ¢, and valve for closing and opening sald
openings, the opening in the one catch-basin

being located to one side of (that 1s, not di-

rectly over) the opening in the catch-basin
next below, substantially as and for the pur-
poses specified. | |
11. In a purifier, two or more catch-basins
arranged one above another and having open-
ings ¢, and valve for closing and opening

said openings, the opening in the one catch-

basin being located to one side of (that 1s, not

=1
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directly over) the opening in the catch-basin -

next below, and rings ¢, one of such rings
being near and above its respective catch-
basin, substantially as and for the purposes
specified.

12. In a purifier, two or more catch-basins
arranged one above another and having open-
ings ¢ and valves, the openings ¢ of onecatch-

basin being located therein, so as to be to one

side of (that is, not directly over) the opening
in the catch-basin next above, each basin be-
ing provided with notch or notches ¢ in its
periphery, and theshell A, provided with bead
or rib 8, for engagingsaid noteh, substantially
as and for the purposes specified.

13. In a purifier, a catch basin or basins
having openings ¢ and rotatable valves d, and

shaft G, for rotating said valves, substantially

as and for the purposes specified.

14. In a purifier, the catch-basins provided
with openings and valves, the valves having
collar B, and the shaft G, for rotating sald
valves, substantially as and for the purposes
specified.

15. In a purifier, the catch basin or basins

having opening or openings c, each hasin hav--
ing a valve, d, and the shaft G, for rotating the

valve or valves, and a locking device for lock-
ing the shaft G and the valves, so that they
cannot rotate, substantially as and for the
purposes specified.

16. In a purifier, the eatch basin or basins
having opening or openings ¢, each basin hav-
ing a valve, d, and the shaft G, for rotating the
valve or valves, and the arm I, pivoted at <,
and the hand-wheel H, provided with recess
h, for locking the shaft G and the valves, sub-
stantially as and for the purposes specified.

17. In a purifier, the cateh basin or basins
having one or more openings, ¢, and one Or
more scrapers for cleaning the basin, substan-
tially as and for the purposes specified.
~ 18. In a purifier, the catch-basin having
opening or openings in the bottom and valve
or valves for controllingsaid opening or open-
ings, and one or morescrapers for cleaning the
upper surface of the bottom of the basin, sub-
stantially as and for the purposes specified.
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- 19. In a purifier, the catch-basin having |

openings ¢ and valve d, and serapers D, touch- |

ing the upper surface of the bottom of the basin
whele the valve does not touch, substantially
as and for the purposes speclﬁed

20. In a purifier, the catch-basins having
openings ¢ and valve d, and serapers D, touch-
ing the under surface of the basin next above,
Sllet‘LHtlally as and for the purposesspecified.

21. In a purifier, the catch-basins having
openings ¢ and VE:L]VE d, and scrapers D, touch-
1ng the uppersurface of one basin and the un-
der surface of the basin next above, subsban-
tially as and for the purposes specified.

22. In a purifier, the catch- basms having

openingscand Valve d.and rings ¢’,and serapers
D, touching the rings ¢ and the basins, sub-
stantmlly as and for the purposes specified.

23. The seriesof catch-basinsprovided with |

339,244

0pen1ng or openingse,valves and serapers, and 20
rings ¢, and {resh feed- -supply at pipe K, exit
water-pipe N, leading to the pump, and. ex-
haust-steam 1nletY and outlet Z, Substantlally

1 as and for the purposes 5pemﬁed

24. Theseries of stationary catch-basins pro- 2s
vided with opening or openings ¢ and central
opemng, 1T, and shaft G, and scrapers, sub-
stantially as and for the purposes specified.

- 25. Theseries of stationary catch-basins pro-
vided with openingor openings ¢ and central 3o
opening, T', and shaft (&, and scrapers and the

1 valves, Substa,ntmlly as and for the purposes
specified.

EZRA W. VANDUZEN.

- Witnesses:
JNO. W. STREHLI,
O. M. HiLr.
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