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Background of the Invention The invention relates to a liquid filter
assembly for 5    removing impurities contained in a liquid, and more
particularly, to such assembly-including a filter in the form of a roll
through which a liquid is passed for filtering action. A liquid filter
assembly including a filter in the form of a roll which separates and
recovers impurities 10    contained in a liquid is known in the art.  The
filter comprises a roll.of paper sheet when the liquid is oily, and of
synthetic resin sheet such as polypropylene when the. liquid is aqueous.
The. roll is coaxially received in a cylindrical shell, and contaminated
liquid to be filtered is pumped to the top of 15    the shell for filtering
purpose.  In use of such assembly, as             - contaminated liquid is
passed through the top of the roll filter, the adsorption of sludges begins
from the top of the filter, causing a plugging which produces a resistance
to the passage of the contaminated liquid. If the supply of 20
contaminated liquid is continued when the passage thereof through the
filter encounters an increased resistance, the supply pressure increases,
which causes cracks to be produced in a portion of the roll filter.  The
cracks produced in the filter tend to be widened under the pressure of the
contaminated 25    liquid, allowing the contaminated liquid to be
externally discharged through these cracks and a drain port without    



2 being  filtered,  thus  degrading  the  filtering performance.  While the
occurrence of cracks may be prevented by reducing the supply pressure of
the contaminated liquid, this reduces the filtering 5     efficiency. It is
an object of the invention to provide a liquid filter assembly which
prevents the occurrence of cracks in a roll filter as the filtration
process proceeds, by providing a substantially uniform distribution of 10
liquid flow all over the roll filter. It is another object of the invention
to provide a liquid filter assembly in which the direct application of the
liquid pressure to the roll filter is avoided and in which a filter member
is also provided on the 15    effluent side of the roll filter so as to
cover the end surface thereof, thus preventing a direct discharge of a
contaminated liquid in the event the performance of the roll filter is
degraded. In accordance with the invention, there is provided a 20
liquid filter assembly comprising a cylindrical casing having a bottomplate
in which a drain port for a filtered liquid is formed is fitted into an
opening formed at its one axial end and having a cover disposed to close an
opening at the other axial end, a filter in 25    the form of a roll of
filtering material having an axial length which is less than the axial
length of the casing and coaxially received within the casing, the filter
being provided with an axially extending bore in 



alignment with the axis thereof, a contaminated liquid 30    injection pipe
extending through the axial bore and having one end projecting into a space
defined by the internal surface of the casing and one end face of the roll
filter, and its other end extending from the    3 casing, the injection
pipe being formed with a liquid injection port. in the region of such
projection, an upper filter member formed by a non-woven fabric which is
disposed so as to cover said one end of the roll 5     filter, and a filter
retaining disc disposed so as to cover the upper surface of the upper
filter member and having a large number of openings formed therein to allow
the liquid to pass therethrough and also having grooves formed in the end
of the openings located 10    nearer the upper filter member for
distributing the liquid,  the filter retaining disc causing the upper
filter member to be urged against the roll filter. Consequently,  the upper
filter member produces  a primary filtration of the contaminated liquid,
thus 15    removing sludges therefrom, and the contaminated liquid is then
subject to a secondary filtration. by the roll filter. As the openings in
the filter retaining disc as well as the upper filter member become
increasingly plugged with sludges, the upper filter member acts as a 20
cushioning member to prevent any undue or excessive 



filtering pressure to be directly applied to. the roll filter. In a
preferred embodiment of the invention, a plate having a number of
through-openings formed therein is 25    interposed between the upper
filter member and the filter retaining disc. The plate further: reduces the
filtering pressure. The filter retaining disc may be a casting, for example
of iron, and is relatively heavy so that it exerts pressure on the upper
filter member. 30    Alternatively,  the  upper  filter  member  may  be
resiliently pressurised by a spring. In a preferred form of the
liquid.filter assembly of the invention, a lower filter member, similar to
the    4 upper filter member is interposed between the other end of the
roll filter and the bottomplate of the casing, thus allowing the lower
filter member to prevent a direct discharge of a contaminated liquid in the
event 5     the  filtering  performance  of  the roll  filter  is degraded.
The invention will now be described, by way of example, with reference to
the accompanying drawings, in which: Figure 1 is a longitudinal section of
a liquid filter 10    assembly according to one embodiment of the
invention; and Figure  2  is  a  longitudinal  section  of  another 



embodiment of the invention. Referring to Figure 1 illustrating a liquid
filter 15    assembly according to one embodiment of the invention, the
assembly includes a cylindrical metal casing ll, the bottom opening of
which is closed by a bottomplate 13 which
............................................    is tightly fitted therein
with 0-ring 12 interposed therebetween. The bottomplate 13' defines a
flange 14 in which mounting screws 15 are threadably engaged at a suitable
circumferential spacing. It is to be noted that these mounting screws 15 5
are formed with threads on their opposite ends, with their lower threads
engaging threaded bores formed in the flange 14 for securement.  The upper
end of the mounting screw  15 extend through an opening formed in a fixture
16 which is fixedly connected with the periphery of the casing 11 adjacent
10   to its bottom, there being a number of fixtures 16 which are equal to
the number of screws 15. The upper threads of the mounting screw 15
projecting above the opening is threadably engaged by a nut 17. A
contaminated liquid injection pipe 18 extends through an opening 19 formed
centrally in the 15   bottomplate 13, the upper surface of which is formed
with .a guide groove 21 which is used for collecting a cleaned liquid.  A
portion of the guide groove 21 communicates with a drain port 22 which is
formed to extend through the bottomplate 13.  It is to be understood that
the injection 20   pipe 18 is disposed in coaxial relationship with the
casing 11, 



with its lower end extending below the lower -surface of the bottomplate 13
where it is formed with threads to threadably receive a nut 24, with a
washer 23 interposed therebetween. In this manner, the bottomplate 13 is
secured to the casing 11 25   by means of the nuts 24, 17.  It will be seen
that an C-ring 25 is received in the internal surface of the opening 19 to
6 prevent a liquid leakage through the opening 19. A lower non-woven fabric
26 is placed on top of the upper surface of the bottomplate 13. While a
single fabric is shown in Fig. 1, it is to be understood that a plurality
of fabrics 5   may be disposed as desired. A take-up paper sleeve 27 is
tightly fitted over the injection pipe 18 within the casing 11, and
receives a roll of filter material 28 thereon.  The roll filter 28 has a
diameter such that its outer periphery is in close contact 10   with the
internal surface of the casing 11.  The roll filter 28 has an axial length
which is greater than one-half the axial length of the casing 11.  The
filter 28 is formed by a filter material comprising a meshwork of fine
fibers of paper or synthetic resin such as polypropylene. 15            An
upper non-woven fabric 29, similar to the lower non-woven fabric 26, is
laid on the upper end face of the roll filter 28.  A metal            plate
31 having a number of openings extending axially therethrough is placed on
top of the upper fabric 29 so as to entirely cover it. A filter 



20   material retaining disc 34 is placed on top of the plate 31, and is
formed with a plurality of openings 32 extending therethrough and a
plurality of fluid distributing grooves 33 having an inverted conical cross
section and which communicate with the lower end of the openings 32. 25
On its upper end, the injection pipe 18 is formed with a first thread 35,
and a second thread 36 which is downwardly    -7- spaced from the first
thread.  A. nut 37 is engaged with the second thread 36, and bears against
a coiled compression spring 38 which is disposed on the injection pipe 18
between the nut 37 and the retaining disc 34, with a washer 5   39
interposed between the spring and the nut.  In the region of the spring 38,
the injection pipe 18 is formed with a plurality of circumferentially
spaced outlet ports 41 for a contaminated liquid. As the nut 37 is
tightened, the resilience of the spring 38 urges the retaining disc 34 10
and the fabric 29 against the roll filter 28.  It is to be noted that
suspension fittings 42 are mounted on the top surface of the retaining
plate 34 for use in suspending the retaining disc 34. A top cover 44 is.
fitted into the upper opening 15   of the casing 11, and has a central
opening through which a clamping fixture 43 extends for threadable
engagement with the first thread 35 on the injection pipe 18, with a washer
45 and a gasket 46 interposed between the fixture 



43 and the upper surface of the top cover 44.  It will be 20   noted that a
snap ring 47 is interposed between the lower surface of the top cover 44
and the fixture 43.  As shown, the fixture 43 is provided with a rotary
handle 48 on its top for tightening the fixture. An 0-ring 49 is fitted
into the peripheral surface of the top cover 44 in the 25  region where it
is fitted into the casing 1.. In operation, a contaminated liquid is
supplied    -8 into the bottom of the injection pipe 18 by means of a pump,
not shown, whereby the liquid is pumped through the outlet ports 41 into a
region over the filter retaining  disc 34.  The contaminated liquid then
passes through the individual 5   openings 32 and through the fluid
distributing grooves 33 and the          plate 31 to be distributed over
the non-woven fabric 29 under pressure. The pressure of the contaminated
liquid distributed over the fabric 29 causes it to pass through the
interior of the roll filter 28, whereby sludges contained 10   in the
liquid are adsorbed by the roll filter 28.  After passing through the roll
filter 28, the liquid is then filtered by the lower fabric 26 to produce a
clean liquid, which is then collected by the guide groove 21 formed in the
bottomplate 13 to be delivered through the drain port  22. 15           It
will 'thus be seen that the sludges contained in the contaminated liquid is
initially subject to a primary filtration by the upper fabric 29 which is
compressed by the 



spring 38, and is then subject to a secondary filtration by the roll filter
28.  If an increasing degree of plugging 20  is caused by the sludges, the
resulting filtering pressure is not directly applied to the roll filter 28,
but acts on the filter 28 through the upper fabric 29. In this manner, the
filtering pressure is reduced, and hence the possibility for the cracks to
be produced in the roll filter 28 is 25  reduced. If cracks are produced,
the upper end of the roll filter 28 is held in place by the upper fabric 29
against    9 movement,  thus  supressing  the likelihood  that  the cracks
tend to extend further. The lower fabric 26 is laid below the lower end of
the roll filter 28. Accordingly, if an increased amount of sludge is 5
deposited on the roll filter 28 to cause a partial cracking thereof to
thereby allow the contaminated liquid to be forced through the cracks under
pressure, it cannot pass through the lower fabric 26 without being filtered
thereby. In other words, the lower 10    fabric 26 presents a resistance to
a flow of the contaminated liquid which may be produced by a partial
cracking of the roll filter 28,  thereby distributing liquid throughout the
roll filter to reduce pressure differentials thereacross. As a result, the
cracks tend 15    to be reduced in size, causing a distributed flow
throughout the entire interior of' the filter 28. This 



is effective to maintain the precision of filtration and to increase the
useful life of the filter assembly to as long as ten times the usual value.
In addition, 20    the normal filtering pressure can be established at a
higher value, allowing the throughput per unit time to be increased. Figure
2 shows another embodiment of the invention in which the upper non-woven
fabric 29 is urged against 25    the roil filter 28 by the weight of a
filter retaining disc 34. In this instance, the retaining disc 34 is a
casting, for example of iron, which has a sufficient weight to bias the
upper. fabric 29. Accordingly, this second embodiment dispenses with the
nut 37 and the 30    compression................................    - 10 -
spring 38 used in the first embodiment, simplifying the arrangement.  In
other respects, the arrangement and operation are quite similar to those
described above in connection with the first embodiment, and therefore will
not be described in detail while retaining the same reference numerals as
used before.    CLAIMS 1. A liquid filter assembly comprising a cylindrical



casing having a bottomplate in which a drain port for a filtered liquid is
formed is fitted into an opening 5     formed at its one axial end and
having a cover disposed to close an opening at the other axial end, a
filter in the form of a roll of filtering material having an axial length
which is less than the axial length. of the casing and coaxially received
within the casing, the 10    filter being provided with an axially
extending bore in alignment with the axis thereof, a contaminated liquid
injection pipe extending through the axial bore and having one end
projecting into a space defined by the internal surface of the casing and
one end face of the 15    roll filter, and its other end extending from the
casing, the injection pipe being formed with a liquid injection port in the
region of such projection, an upper filter member formed by a non-woven
fabric which is disposed so as to cover said one end of the roll 20
filter, and a filter retaining disc disposed so as to cover the upper
surface of the upper filter member and having a large number of openings
formed therein to allow the liquid to pass therethrough and also having
grooves formed in the end of the openings located 25    nearer the upper
filter member for distributing the liquid, the filter retaining disc
causing the upper filter member to be urged against the roll filter. 2. A
liquid filter assembly according to Claim l, further including a plate
having a number of openings 30    formed  therein and  interposed between
the filter retaining disc and the upper filter member. 



3. A liquid filter assembly according to Claim 1, further including a lower
filter member of the same material as the upper filter member and which is
interposed between the other end face of the roll 5     filter and the
bottomplate. 4. A liquid filter assembly according to Claim 1, further
including a fixture threadably engaged with a projecting end of the
injection pipe in spaced relationship from the filter retaining disc, with
a 10    spring disposed between the fixture and the filter retaining disc
for urging the retaining disc in the direction toward the roll filter. 5. A
liquid filter assembly substantially as hereinbefore described with
reference to and as shown 15    in Figure 1 or Figure 2 of the accompanying
drawings.    


