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To all whom it may concern:’

Be it known that I, KarL ABRAHAM, engi-
neer, of 24 Boulevard Bibikowski, Klew, in
the Empire of Russia, have 1nvented certaln
new and useful Improvements in Filters, of
which the following is a specification.

Experience in the use of a filter in which the
filtering medium is of a granular nature has
shown that there isnot under all circumstances
sufficient free space below for the discharge

of the filtering medium; further, in all cases

the operators do not succeed in properly man-

‘aging the filter, and, finally, when the quan-

tities of liquid to be dealt with are large the
plant is costly, owing to the large number of
filters which are necessary.

The object of this invention is to obviate
thesedefects. Thisend is attained by the sub-
stitution for the special removable annular
plates which have hitherto been employed and

~which serve to cause the granular filtering

material to rest on an inclined plane of spe-
cially -shaped plates which directly produce
the inelination of the filtering material, owing
to the fact that from these plates are Tormed
cases of cylindrical, angular, or other conven-
ient form which serve for the reception of the
filtering material and which are introduced,
together with this material, into the body of
the filter and which when required may be read-
ily removed from this vessel.

The invention is illustrated in the accompa-

nying drawm«rs, in which—

Figure 11isa longitudinal section throudh 8
constructional torm of filter in accordance
with this invention. Fig. 2 is a correspond-
ing plan view of the filter in an open condi-
tion, showing the seven filter elemients which
it contains.
cial perforated plate serving for the forma-
tion of the boxes or filter elements or filters
proper. Fig. 4 isahorizontal section through
this plate. F ig.51s a vertical section thr ouO*h
the same. Fig. 6 is a similar section illus-
trating another bending of the strips of the
plate. TFig. 7 is a vertical section through a

~Ailter in which the filtrate is discharged at the
upper part owing to the pressure of the liquid
to be filtered. Fig. 8 isa horizontal section
through the same. Fig. 9is a vertical section

50

Flﬁ' 3 is an elevation of a spe-
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though a filter in which the filtrate is dis-
charged in the upward direction by means of
a siphon-tube. Fig. 10 is a plan view of Fig.
9. Fig. 11 is a vertical section through a fil-
ter in' which the filtrate is discharged at the
lower part, but in which a donble bottom is
not employed. Fig. 12 is a horizontal section
through a filter box or element of special form.
Fig. 18 is a vertical section through a filter
in’ which boxes or elements are fitted one
within the other, one of these cases being filled
with coarse and the other with fine sand. Fig.
14 is a corresponding horizontal section. Fig.
15 is a longitudinal section through a filter
in which the fluid to be filtered is forced from

| the inside to the outside or in reverse direc-
-tion to that shown in Fig. 1, and Fig. 16 is a

plan view of the filter shown in Fig. 15 with
cover removed.

In a vessel 1 of any suitable cross-section
and magnitude which is provided with a double
bottom 2 a number of boxes 3 or filters proper
are arranged—seven in the present instance.
(See FlO‘S 2 and 15.) These boxes or filters
proper conqlst ofaperforated or sieve-like wall
4, which may advantageously be of hexagonal
form, as shown, and which is pr ovided with a
bottom 5, but is open at-the top. In the mid-
dle point of the bottom 5 is formed an open-
ing 6, through which passes the tube 7, the
short end portion 8 of which extending be-
yond the bottom of the vessel isnot perforated,
while that part of it above this bottom is per-
forated. This tube is closed at its upper ex-
tremity by a cone 9 of unperforated material.
This conical stopper is supported by stays 10
against the walls 4, and thus maintained in a
central position. A handle 11is arranged at
the upper point of the cone. If desired, this
handle may be used for supporting the per-
forated cylinder, in which case the stays 10
may be dispensed with. In the upper bottom
12 of the filter vessel are formed a number of
openings 13, the cross-section of which cor-
responds to-that of the tubular extremities 8,
so that these latter fit exactly therein. Around
these openings 13 are arranged india-rubber
rings 14, which are inserted in the bottom 12
and upon which the bottoms 5 of the boxes 4

rest when they are placed in the filter vessel. 100
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Owing to the weight of the boxes and of the
filtering material contained therein the bot-
tom 5 is pressed upon the india-rubber washer,
thereby making a tight joint between the
space surrounding the boxes and the interior
of the sieve-tube 7. This may also be effected,
as shown in Fig. 15, without the use of rub-
ber packing by making the tubular extremity
8 of conical form and boring the openings 13
to exactly correspond therewith in size. The

_entire space between the walls 4 and the tube

7 is filled with the filtering medium, so that
the liquid to be filtered must necessarily pass
through the filtering material before it can
reach the tube 7. The lower bottom 15 of the
vessel 1 is provided at its lowest point with an
opening 16, to which the overflow-pipe 17 is
fitted. Thislatter leads to the conduit 31. If
desired, the double bottom may be dispensed
with, in which case the filtrate flows into a
lower vessel or is carried away by a special
conduit. The openings 18 may also be pro-
vided with a common tubular connéction if it
is not desired .to fit a double bottom. The
vessel 1 is closed at its upper portion by a
cover 18. Laterally it is provided with a

. socket or flange 19, through which the fluid

to be filtered (or steam and water) enters. In
using the filter as shown in Fig. 15 the order
of operation is reversed and the outlet-pipe
17 becomes the inlet-pipe and the inlet-pipe
19 becomes the outlet-pipe.

-In order to utilize the advantages of inclined
surfaces for the filtering material in filters in
accordance with this invention, it is prefer-
able to employ for the removable boxes walls
5, which are not merely of perforated mate-
rial, but which consist of specially-formed
sheets provided with parallel slots 20, Fig. 3.
These slots do not quite meet nor do they ex-
tend to the edge of the plate. The partslying
between each pair of superposed slots are so
bent outward or inward as to form a prede-
termined angle with the plate. The partsmay
he bent in such a manner that the upper edges
are bent outward and the lower edgesinward.
The ends of the strips therefore project left
and right from the plane of the plate, Figs. 4
and 5, or only the upper edges may be bent
outward, the under edges remaining in the
plane of the plate, Fig. 6. The strips conse-
quently all receive a uniform inclination to
the plate itself, similar to Venetian shutters,
except that here the ends of the bent portions
do not loose their connection with the plate.

-If plates of this kind are bent so as to form

angular bodies, the extremities united and the
body so formed provided with a bottom, a

box or casing of the desired kind is obtained

in which the filtering medium will present the
required inclined surfaces owing to thisspecial
formation, so that an increased surface is pre-
sented to the fluid to be filtered.

The manner of employing this filter is as’

follows: The separate filter elements 3 are

758,345

filled with sand, gravel, coke, or the like fil-
tering material to their upper edge and then
placed in the filtering vessel. When all the
boxes or filters proper have been placed in
position, the fluid to be filtered is carefully
admitted at 19. It passes through the orifices
in the walls 4 to the filtering medium, which
owing to the inclined surfaces in which it lies
presents to it a considerable superficial extent.
After traversing the layer of filtering medium
in the horizontal direction the fluid passes
through the sieve into the tube 7, whence it
flows through 8 to the tube 17. The filtering
operation is only fully started when the vessel
1 is quite full of fluid so that it flows from the
outlet-pipe 17. The whole of the filtering-
surface is then operative. When the filter
no longer furnishes a supply, the admission-
aperture is closed, the fluid which it contains
is withdrawn from the filter, and the separate
filtering elements are removed. When the
clogged filtering medium has been replaced
by fresh or washed material, the elements are
replaced and the filtration may be resumed.
The filtering elements may be removed by
means of an aerial railway, in hand-trucks, or
in any other appropriate manner to the spot
where the cleansing of the filtering medium
can be most conveniently effected.

In order to obviate the necessity for em-
ploying a vessel provided with a double bot-
tom, the filtrate may be withdrawn from the
upper part of the sieve-cylinder 7. Thismay
be effected either by means of pressure or of
a siphon-tube. In Figs. 7 and 8 filters are
shown which are adapted to operate under
pressure. The wall 4 of the filter elements
is in this case provided with an unperforated
bottom 5. 'The sieve-cylinder 7 is closed
above and is provided at its upper portion
with a tube 21, presenting a double bend.
The other extremity of this tube extends
through the upper wall of the casing 22, be-
ing packed by means of a rubber washer.
The vessel 1 is hermetically closed by the
cover 18 and the pressure of the fluid to be
filtered itself forces the filtrate out of the cyl-
inder 7 through the tube 21 into the vessel
929. If, however, it is desired to operate with-
out pressure while still drawing off the fil-
trate at the upper part of the apparatus, the
form of filter shown in Figs. 9 and 10 should
be employed. In this case the vessel 1 is open
above, the boxes 4 are provided with unper-
forated bottoms 5, the inner collecting-cylin-
der 7 is open above and is furnished some-
what below the upper level of the filtering

‘medium with an unperforated tubular socket

928. In this socket is fitted one extremity of
an unperforated siphon-tube 24, the other ex-
tremity of which is provided with a regulat-
ing-cock 25, by means of which the outflow
of the filtrate may be regulated in such a man-
ner that the whole of the filtering-surface is
always operative-—that is to say, that the
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Jevel of the fluid ‘to be fltered. does not fall
_below the upper edge of the filter elements.

In special cases in which the fluid to be fil-.

tered is lighter than water provision may be

made for removing it at the upper part.of.

the filter when filtration is completed. On
the bottom 12 tubes 24 are arranged, and upon
these the filter elements are. placed, Fig. 11,
these latter being formed in the same manner
as those shown'in Fig. 1, except that the tube
-8 beneath the bottom 5 is dispensed with and
the opening in the bottom 5 is made large
enough to permit of the element being read-
ily passed over the tube 26. The lower edge
97 of the wall 4. of the filter element must,
however, project in this case and either enter
" a layer of sand laid upon the bottom 12 of
the filtering vessel or-else there are formed
by means of angle-irons 28 -upon the bottom

12 special channels, which are filled with

sand, into which the edges 27 extend when
the filter element is placed in positien. A
joint may, however, be made in any other
convenient manner. The essential point is
that the liquid outside the filter element must
always be obliged to pass through the layer
of{iltering material in order to reach the cyl-
inder 7 and flow through the pipe 26. As
the filtrate is only able to flow downwardly

and outwardly through 26, whereas the fore-

ing medium employed when filtration is com-
pleted enters below and flows upwardly, the
whole of the filtrate will be forced from the
filter before the filter is filled with the fore-
ing medinm. -

Obviously the filter elements or filters
proper may be of any desired cross-section.
For example, they may be cylindrical, as’'in
Figs. 8 and 10, polygonal, asin Fig. 2, or rec-

tangular, as in Fig. 12. In the boxes repre- |

‘sented in Fig. 12 the narrow sides 29 are shown
closed or solid and only the long sides 30 are
slotted and bent out in the manner described,

so that the filtering medinum is exposed only -

on these sides where the inclined surfacesdre
formed and the filtering-surface presented.
As the boxes are readily removable, a set of
reserve boxes may be provided for each filter-
ing vessel, so that only such boxes as are
stopped up may be replaced by boxes contain-
ing fresh filtering material. The novel con-
struction is very inexpensive, of high eapa-
city, and presents the important technical ad-
vantage that the filters may be readily adapt-
ed to any special conditions as to place, &c.,
and require little or no attention by work-
men. _
In order to effect filtration from the inside
to the ontside, it is only necessary to form the
inner tube or eylinder 7 of the special plates,
while the walls 4 are of ordinary sieve mate-
rial, as clearly shown in Figs. 15 and 186,
where the liquid to be filtered of course enters
and leaves the filter in reverse directions to
that described for Figs. 1 and 2.- These fil-

&

ters are adapted for the filtration of fluids of
all kinds, but more particularly for filtering
vapors and gases. :

In' cases in which owing to the nature of the
substance to be filtered it is desirable to sub-
mit it to a twofcld or multiple filtration, this
may be readily effected; owing to the inter-
changeable arrangement of the. filtering ele-

70

.ments or hoxes, by placing two filters in se-

ries or it may carried out in one and the 75
same filter. Inthis latter case twoor morefil-
ter elements of the kind described are insert-
ed one within the other, the outer element or
elements being of cylindrical form, (see Figs.
13 and 14,) the device being confined on one
side by slotted plates of the kind described

8o

and on the other by sieve-surfaces. These

latter may be cylindrical, while the former
are preferably polygonal, and in all cases the
sieve-wall of one clement is arranged in prox- 85
imity to the sheet-metal wall of the adjacent
element. According as the filtration is to .
take place from the inside or from the outside
the various filter elements are provided with
filtering material of different degrees or go
coarseness, this material becoming finer from -
the inside to the outside, or vice versa. The
substance to be filtered which has already
been passed over coarse filtering medium in
one element reaches the.inclined surfaces of
the finer filtering medium of the next element,
and so on. As the elements are removable,
the different grades of filtering medium may
be cleansed in different washing devices, so
that mixing of the various kinds of material 100
may be readily avoided. Upon the side on
which the filtrate passes out of the filtering
medium the sieves may be replaced or aug-
mented by fabric. o

What I claim, and desire to seeure by Let- 103
ters Patent of the United States, is—

1. Ina flter, the combination, with a vessel-
having a bottom and supply and discharge
pipes, of a filter proper removably supported
on the bottom of the vessel, comprising a wall 110
for the entrance of the liquid to be filtered -
having apertures and inclined projecting sur-
faces in proximity to the same, a perforated
wall secured to said first-named wall for the
exit of the filtered liquid, a bottom for the 115,

95

filter proper connecting the apertured wall

with the perforated wall, and a filtering ma- -
terial interposed between the walls, substan-

‘tially as set forth.

2. Ina filter, the combination, with a vessel 120
having a bottom and supply and discharge
pipes, of a filter proper removably supported
on the bottom of the vessel, comprising a wall
for the entrance of the liquid to be filtered,
consisting of a single piece of metal having 125
apertures, and the metal between the aper- '
tures bent for forming inclined projecting sur-
faces in proximity to the same, a perforated
wall secured .to said first-named wall for the
exit of the filtered liquid, a bottom for the 130
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filter proper connecting the apertured wall

with the perforated wall, and a filtering ma--

terial interposed between the walls, substan-
tially as set forth.

;8. Inafilter, the combination, with a vessel
having supply and discharge pipes, of a filter
proper removably supported on the bottom. of
the vessel, comprising a wall for the entrance
of the liquid to be filtered having apertures
and inclined projecting surfaces in proximity
to the same, a perforated wall secured to said
first-named wall for the exit of the filtered
liquid, a bottom for the filter proper connect-
ing the apertured wall with the perforated
wall, a filtering material interposed between

-the walls, and a fabric in proximity to the
wall for the exit of. the filtered liquid for re-

v

~e

taining the finer grades of filtering material,

substantially as set forth.

> 4. Inafilter, the combination, with a vessel,

758,348 . .

having. a bottom and supply and discharge
_pipes, of a plurality of filters proper, each re-
.movably supported.on the bottom of the ves- .

sel and each comprising a wall for theen-

.trance of the liquid to be filtered having ap-

ertures: and inclined projecting surfaces in
proximity to the same, a perforated wall se-

25,

cured to said first-named wall for the exit of -

the filtered. liquid, a bottom for the filter

:proper connecting the apertured wall with

the perforated wall, and a filtering material
interposed between the walls, substantially
as set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two subscribing witnesses.

K. ABRAHAM.

- - Witnesses:
TrOMAS ‘MILES,
T. E. HEENAN.
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