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for cleaning a filtration material and adapted for application to
a filtrationdevice for removingmuddiness ina liquid, such as water,
by filtration by use of the filtration material, the external device
for cleaning a filtration material being located at the outside of

the filtration device.

Background Art

In cases where filtration devices are used for a long period
of time, filtration sands (filtration materials) within filtration
tanks (filtration containers) of the filtration devices are clogged
by muddiness in unfiltered liguids, such as water, it becomes
impossible toperformefficient filtration, and quality of the liquid
having been filtered becomes bad. Therefore, when necessary, the
mud substance (muddiness) clinging to the filtration materials is
removed, and the clogging of the filtration materials is thereby
eliminated. For the aforesaid purposes, it is necessary to perform
operations for replacing the filtration materials, or operations
for manually taking out the filtration materials from the filtration
tank, cleaning the filtration materials for peeling off of the
muddiness from the filtration materials, and thereafter again
returning the cleaned filtrationmaterials into the filtration tanks.
In order for the operations described above to be performed,
considerable labor is required, and a space for cleaning the
taken—-out filtration materials becomes necessary. Also, in cases
where the filtration materials are to be scrapped, large quantities
of industrial scraps arise. Therefore, there have heretofore been

known filtration devices for enabling the aforesaid cleaning



el imnated. For the aforesaid purposes, it is necessary to perform 25
operations for replacing the filtration materials, or operations for
manual |y taking out the filtration materials fromthe filtration
tank, cleaning the filtration materials for peeling off of the

muddi ness fromthe filtration materials, and thereafter again
returning the cleaned filtration materials into the filtration tanks.
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15 described in the patent literature 2 has a constitution, in which
the cleaning device for cleaning the filtration material by the
rotation of a screw conveyor is hung from an upper section of the
filtration tank into the inside of the filtration tank.

Further, there has been known a filtration sand cleaning

20  system, in which a cleaning device is located at the outside of a
filtration tank, in lieu of being located at the inside of the
filtration tank (patent literature 3). In the cases of the
filtration sand cleaning system, there are disclosed a filtration
container provided with a filtration material, a pump for sucking

25 out the filtration material from the filtration container, and the
filtration material cleaning device for cleaning the filtration
material having been sucked out from the filtration container. In
the cases of the cleaning system, the pump is connected to the
filtration tank and the filtration material cleaning device

30 respectively by pipes. The filtration system is constituted such
that the filtration sand containing the muddiness is transferred
into the cleaning device, water is supplied by the pump into the
cleaning device, and the filtrationmaterial fromwhich the muddiness
has been removed is returned into the filtration tank. Also, the

35 muddiness having been removed is sucked up by a pump from the upper



15 described in the patent literature 2 has a constitution, in which
the cl eaning device for cleaning the filtration material by the
rotation of a screw conveyor is hung from an upper section of the
filtration tank into the inside of the filtration tank. Further,

t here has been known a filtration sand cleaning 20 system in which a
cl eaning device is located at the outside of a filtration tank, in
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material, a punp for sucking 25 out the filtration material fromthe
filtrati on ecetdrai Néterandethe filtration material cleaning device for

cl eani ngsthe il tiation natecial DiBying.heen siskedayhef rom the

filtration container. Tn the cases o aning system the punp
is connected to tHé9Er¢t9ation tank and the filtration materi al

cl eani ng deyiee t30irespeetiyvely by pipes. The filtration systemis
constituted such that the filtration sand containing t pness is
T ansterred | nto THEVETEIRFHG B o u e C b ot et bl A o
into the cleaningfdevree,) and the filtration material fromhich the
nuddi ness has.heen;remyed 45 returned into the filtration tank

Al so, the 35 nuddi ness having been renoved is sucked up by a punp
fromthe upper $kétiBHet Vhe TléaniYy device and di scharged to the
out si de through pirpynge cognnected to the cl eani ng device. Patent
literature 1: 5PCT International Publication No. WO 01/83076

(Figure 6) Patent literature 2: Japanese Unexam ned Patent
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In cases where the user using an existing filtration tank,
which is not provided with a cleaning device, intends to clean
filtration sand easily with a little labor, it is necessary for the
entire existing device to be replaced by a newly purchased filtration

20 device provided with the cleaning device as disclosed in patent
literature 1 or patent literature 2. In such cases, the problems
are encountered in that the cost is not capable of being kept low.

The filtration system disclosed in patent literature 3 has
the problems in that the filtration system has a complicated shape

25 requiring a large number of piping lines and pumps, and in that the
operation for cleaning the filtration material is not of the type
for positively cleaning the filtration material.

In view of the above circumstances, the object of the present
invention is to provide an external device for cleaning a filtration

30 material and adapted for application to a filtration device, wherein
the filtration material is capable of being cleaned easily and at
a low cost without requiring replacement of an existing filtration
device, which does not have a cleaning device, with a newly purchased
filtration device.

35



Di scl osure of Invention 15 Problens to be Sol ved by the Invention

In cases where the user using an existing filtration tank, which is
not provided with a cleaning device, intends to clean filtration sand
easily with a little labor, it is necessary for the entire existing
device to be replaced by a newy purchased filtration 20 device
provided with the cleaning device as disclosed in patent literature 1
or patent |MesrsaattoreS&vihg suclhrollses, the probl ens are encountered
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to the outside, cleanlng evi ce conpri sing: an upstanding
out er tube,conveyor, ji) a screw conveyor rotatably placed in the
outer tube and transfeeshtidit f-tfibhtfat é@nBalold abrdpvardt trhom-ane
inlet at a | ower end section of the outer tube to an outlet at an
upper end s&ttiGR’of the outer tube, while rub-washing the filtration
material, 15 iiiv) adinvedsecioonuber wvhothatcormahnkytet tvithg thetsef ew

CONVeYOly  the outer tube and introduces the filtration material fromthe inside
of the filtration container into the outer tube, and

vi) a discharge tube, which is connected to the outlet of
the outer tube and discharges the filtration material, having been
rub-washed, from the inside of the outer tube into the filtration

25 container.

The term “external device for cleaning a filtration material
and adapted for application to a filtration device” as used herein
means the cleaning device capable of being fitted as a post-installed
device to the existing filtration device and embraces both the

30 cleaning device, which is fitted and used only at the time of the
cleaning operation, and the cleaning device, which is installed
ordinarily and operated only at the time of the cleaning operation.

The cleaning device in accordance with the present invention
may be modified such that the screw conveyor is provided with an

35 agitating blade for agitating the introduced filtration material,



iv) a control section for controlling rotation of the drive section,
v) an introduction tube, which is connected to the inlet of 20 the
outer tube and introduces the filtration material fromthe inside of
the filtration container into the outer tube, and Vi) a

di scharge tube, which is connected to the outlet of the outer tube
and di scharges the filtration material, having been rub-washed, from
the inside ohighesdintérgrdpae intlocers 4% prety o 25 LROAEEFNEPIVETRE-
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is |located as raovoduet wehld aofioltllve Jerféwrcoaveyoal blade, which is formed
10 in a spiral pattern around the hollow shaft, and

the hollow shaft has holes which enable the liquid having been

introduced into the outer tube to flow from the outside of the hollow
shaft into the inside of the hollow shaft.

Apluralityof the holes should preferably be formed at a region

15 of the hollow shaft, which region ranges upward from approximately

the middle part of the outer tube, the middle part being taken with

respect to the vertical direction. Also, the plurality of the holes

should preferably be formed at intervals of 45° along a

circumferential direction of the hollow shaft. Further, a gap

20  between an outer periphery of the spiral blade and an inner surface

of the cuter tube should preferably be slightly larger than a particle

diameter of the filtration material. Furthermore, the spiral blade

of the screw conveyor should preferably extend in a continuous

surface pattern from the hollow shaft to a position in the vicinity

25 of the inner surface of the outer tube. Alsco, the holes should

preferably be located at positions just above the spiral blade.

Effects of the Invention
The external device for cleaning a filtration material and
30 adapted for application to a filtration device in accordance with
the present invention comprises: the screw conveyor rotatably
placed in the outer tube and transferring the filtration material
upward from the inlet at the lower end section of the outer tube
to the outlet at the upper end section of the outer tube, while

35 rub-washing the filtration material, the drive section for



Al so, the cleaning device in accordance with the present invention
may be nodified such that the | ower end section of the outer tube,
whi ch | ower end section is |ocated at a position 5 corresponding to
the position of the agitating blade, is constituted as a |arge

di anet er section. Further, the cleaning device in accordance
with the present invention shoul d preferably be nodified such that
t he screw coAVEiGRalEY plrévidedhgi streay RohTeowrshdfe candrd spfiain for
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filtration material. Furthernore, the spiral blade of the screw
conveyor shotaPLer 8f ePaBIY USRE ettt aneeRtS AkioRE I%‘iﬂlfféé%tlp%@t ©ér hhe
fromthe hobﬂgmulabaﬁ‘ltltwtﬁmp@@ntdem wicH Bige Wik €infdind e 2350ty Wbek bBnes
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| ocat ed at osflotrfngns ove the sSp pifal blade. Effects of the
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30 adapted farscappldeation kqge@eml htlg aLLON devd ke | ace0dancs whd h
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filtration material having been introduced into the introduction
20  tube has a high concentration, i.e. a high viscosity, the filtration
material 1is loosened by the agitation and is capable of being
transferred smoothly by the screw conveyor. Since the concentration
of the reverse cleaning liquid is high at the time of the beginning
of the reverse cleaning operation, the agitating blade is

25 particularly useful.

Furthermore, with the cleaning device in accordance with the
present invention, wherein the lower end section of the outer tube,
which lower end section is located at the position corresponding
to the position of the agitating blade, is constituted as the large

30 diameter section, the filtration material having been agitated by
the agitating blade is diffused broadly at the lower end section
of the outer tube, at which lower end section the clogging is
ordinarily apt to occur. Therefore, the state of the high
concentration (high viscosity) is eliminated more efficiently, and

35 the filtrationmaterial is capable of being transferredmore smoothly



35 rub-washing the filtration material, the drive section for
rotationally driving the screw conveyor, the control section for
controlling rotation of the drive section, and the introduction tube
and the di scharge tube, which tubes are connected to the outer tube.
Therefore, in cases where the user of an existing filtration device,
5 which is not provided wth a cleaning device, purchases only the

cl eani ng deWy déei pceRrtePUEEE -wi th t he present invention and connects
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useful .15 ot pEUSENERIDE Wit dh€ . cl eaning device in accordance
with the present invention, whereinthe |ower end section of the

outer tube, which | ower end section is |located at the position
cor r espondi gttt Hodideoposittyangodut heeapideatioy bl ade, is constituted

as the large 30 dianeter ction he filtrati [ a H_nQg en
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been for nmedil AcCEprdagpe WBhpahe @ saro it HeThol HeRr strsft Of HA9UER
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hol | ow ShafStB.f ! 91’&%6195 OHQJL trlg%erence to Figure 1, the cleaning device 1

comprises a circular cylindrical outer tube 2 made from a metal,
30 ascrewconveyor 4 located within the outer tube 2, and a drive section
6 connected to the upper end of the screw conveyor 4. The outer tube
2 1is provided with a flange 8, which is located at the upper end
of the outer tube 2. A pedestal 12 provided with a flange 10
corresponding to the flange 8 is located on the flange 8. The flange
35 8 and the flange 10 are secured to each other by bolts 10a, and the



10 hol es downward into the inside of the hollow shaft. Therefore, the
filtration material having been drained is capabl e of being
efficiently transferred upward. If the quantity of water is markedly
| arge, there is the risk that the filtration material will he nerely
transferred upward together with water, and the rub-washing wll 15
not be perfornmed sufficiently. Best Mdde for Carrying Qut the

| nventi on Thee exedestal 1devs cerefreby cleganetigroathe |qutati orpemét eri al and

adapted for appligationddgafiltiation dev Q%e'aglﬁt]?(\l@rfiﬁn%ﬂ@rrttﬂng
the present invention (hereinbelowreferred to si as the cl eaning

device) wil P Heféi Hbef o acHas EPTHaPTi h- f Uit P@PrH& f1isaFppptituted
ref erence tGftahﬂbeaﬁﬁ}@jmaﬁ)/hﬂgidﬂl’Mlﬁ:@:ﬁteflcglutﬁe Isilds adehléeﬂBetng@ 10,

vertical . section Vi e howi ng an -enbodi nent of the cIe AL d vice
oo dargat BBl B M AROMNG, 20 1IDOC HERN,Phe 0 g eyl
and Fi gur esogﬂihewd%tah 1@n| dihgethafitel Qﬁmr@r&wmemr 4 edpanbay

device 1 of a'ﬁo@%# sﬂaafﬂ' he, GheaniHag aﬂﬁéﬂl%@q s"haWe' | ke Qﬁ%&e’%@%@ shape,
her ei nbel ow wi th. ref erence to Figure, 1, %ﬁa]rﬁ ures 3A, 35.

Firstly, with Fetdteneero'ss ‘@W“ea ipllfariteb]a %@Ca&é%w&é 1" EBRpFFSes
a circul ar tyibd 12dr kcdla cupenrt bR f? sedeofir in ahiel als 1RCGhiged Gtenhe

conveyof, 4 Located W hbl 1ntAenaULSH of WREs2 0030 1B A LY S, SRG1 Q0N 1y
smaller than the diameter of the hollow shaft 20. The support shaft
section 22 is inserted into the hollow shaft 20 and is secured by
welding to the hollow shaft 20. The support shaft section 22 is
supported by the bearing 14 described above. A coupling 24 is
15 connected to the upper end of the support shaft section 22. The
aforesaid drive section 6, which comprises a speed reducing mechanism
section 26 and a motor 28 connected to the speed reducing mechanism
section 26, 1s located on the pedestal 12. The motor 28 is
electrically connected to a control section 30 for controlling the
20 number of revolutions of the motor 28, which control section may
be provided with, for example, an inverter circuit. In this case,

the control section 30 is illustrated in a typical form.
A flange 32 is formed at the lower part of the outer tube 2.
A large diameter section 34 is connected by bolts 32a to the flange
25 32. In other words, the lower part of the outer tube 2 is formed
as the large diameter section 34. The large diameter section 34 is
a circular cylindrical shaped section having a low height and a
diameter larger than a diameter “d” of the outer tube 2. A lower
end 4a of the screw conveyor 4 is located within the large diameter
30 section 34. An inlet 36 for introduction of a filtration material
112a (as illustrated in Figure 4) and a liquid (a reverse cleaning
liguid 122 as illustrated in Figure 4), such as water, is formed
at a side surface 34a of the large diameter section 34. An
introduction tube 38 is fitted by welding to the inlet 36. In this

35 embediment, as illustrated in Figure 1, the introduction tube 38



6 connected to the upper end of the screw conveyor 4. The outer tube
2 is provided with a flange 8, which is |ocated at the upper end of
the outer tube 2. A pedestal 12 provided with a flange 10
corresponding to the flange 8 is |located on the flange 8. The fl ange
35 8 and the flange 10 are secured to each other by bolts 10a, and
the the pedestal 12 is thereby secured to the outer tube 2.

The pedest ahayl2ei & bevidedchbd vidhbrarbagrrld fore Sappwr B nyrlatshiaf t
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exanpl &5 an, i NveLhen nclsbitel £hin eSS 16@884udcien CPML Olg, Seati ann3Q, i s
illustrated 1n a typical form A flange 32 is formed at the

| oner part SFCERETIUEr HhfodnECTAORATHE H éﬁé{Sﬁi QLG 8he jrgverse
connected byldobhs 32quito ke ihkange125:i3R. whacot Jnercmubds of heelaner
part of the out er tue2|sforrred thelarg ect | 4.
The | arge di'amet of ~sec |0|¥ 34 7% usedta:l;é?cu eCtp ar' ca‘? ﬁ%%}é%%té%
section haviumg d-1 ow hei ght and a di aneter Iarger than a dianeter "d"

of the guter tube.2end | ovehe fNdidasohi thR SEheWhE FNY YA of raSerial
| ocated within the |arge dianmeter 30 section 34. An inlet 36%2 B
irgure

i nt roduct i oh*<Gf *4 f?ﬂ%?FOWWBFF afn POSTYES O FUR 1P hEEdT
4) and a |idjdctlatge rreverseis|Eaneadyl, it dxd@d easwdldiugttroatied ouhlet

Figure 4), Ch %%Wa&ri 5251§ 93%@% Q‘E a%c?sllqggﬁ H{E}% ?%eo%lstcggrge

| ar ge di aneter sec ‘oduction tu
wel di ng to t¥he PRI etThgebalh ‘taH1V§ 35 r@?ﬁoﬁ@%}ﬂ%sa@rﬂw Q@tﬁ”&%‘féﬁleiﬂ nin

Figure 45 thedrBbr@IHLtH §Natpi@a880on example, which will be described later.
Furthermore, a stay 54 for securing the cleaning device 1 to, for
example, a mounting support (not shown) is fitted to the outer tube
2 so as to extend laterally outward at a position slightly above
a midway part of the outer tube 2, which midway part is taken with

30 respect to the vertical direction.

Also, as described above, the part of the shaft 16 of the screw
conveyor 4, which part extends from the lower end 4a of the hollow
shaft 20 to a lower end 22a of the support shaft section 22, the
lower end being inserted into the hollow shaft 20, is hollow. The

35 intermediate section of the hollow shaft 20 is provided with a



may be a tube connected with a tube or a hose having an arbitrary
shape via a flange 40 into an integral body. Alternatively, a single
| ong tube, which is not provided with the flange 40, maybe enpl oyed
as the introduction tube 38. Al so, the introduction tube 38 may be 5
made froma netal, a synthetic resin, rubber, or the like.

Al so, an injection hole 42 is fornmed through a bottomwall 34b of the
| ar ge di anmepéwrraasyianhaies Ap. i Ahedidlen 39 pell4lcisinbohpe deedetaribe@

i njection hole, 42 dhed 0f agily,08 1 léfa@ %u‘r@ £onpgegteds thy eﬁgéhl%r
fl ange 44atoasrra|| di anet er pi pe 46. ball 10 valve 48 is ?
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fitted at a posi titons Bedwaynhofhadche sdh@e;@@ag@ tuberhli ndbedvakl ovabve
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or dance. wi.t
ool Tont | o ESERRRE b o e e dag ) SR R SR P e ap
stay 54 forigegusungpdehea cifetlm wgtaevivbe 2. t1y chers ekanpltée Eaﬂmglnler ng
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| aterally outward at a position slightly above a md part
outer tube 20T REPERLGT Gwelm (&r t - (& t B fiffH °300% é%lﬁe%%P folt et £

vertical di b@@ﬂh@ﬂﬂtiyﬁ\haﬂgerasmieiﬁé@edlab@\deaméﬂ"@e pant ofasthe shaid
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hol | ow. ZJhefﬁﬂa@R&{ Fﬁggéz_altaq s 599109£d %B@aﬁl@kﬁ@%é@@%r?&é@ of the

provided with a
splral blade 18 by centrifugal force arising due to the rotation

of the screw conveyor 4. However, the filtration material 112a is
prevented by the aforesaid gap G from being squeezed and ground
between the outer edge 18a of the spiral blade 18 and the inner surface
25 2a of the outer tube 2 at the time of the rub-washing. Also, since
the filtration material 112a and the peeled-off muddiness exist at
the gap G, the degree of sealing between the screw conveyor 4 and
the outer tube 2 is enhanced, and the efficiency of transfer of the
filtration material 112a and the reverse cleaning liquid 122 is

30 enhanced.
The aforesaid holes 56 are formed so as to be located just
above the fitting section of the spiral blade 18 to the hollow shaft
20. Since the holes 56 are located just above the spiral blade 18,
the reverse cleaning liquid 122 stagnating on the spiral blade 18
35 is capable of smoothly flowing along the spiral blade 18 into the

10



plurality of holes 56. The holes 56 will hereinbel ow be descri bed
with reference to Figure 1 and Figure 2. Figure 2 is an enlarged
sectional view show ng a part of the internedi ate section of the
outer tube 2 of the cleaning device 1. In Figure 2, as for the screw
5 conveyor 4, the outer shape thereof is illustrated. The spiral

bl ade 18 of the screw conveyor 4 is forned in a spiral pattern on the
out er peri phekas of. t filee pohtoMtyhaf th2BoleEheo spk riakenpd ader t8odoésherot
have throughs Qﬁgesiylra %tléde QB diead LKoot 8o RNLLE %5%%%9@ aw@g
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spiral bl ade"E8VBYs eérteifalgal® ofadioee taricdiragnirente of Haertotlapy 6ha of
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prevent ed b%][the af oresai d Eing/p from bei ng, squee and %roun
5pt A

bet weent heoUt &F&dg& P8R OF & TR TS duf'?'leaplp 80Pt ace
25 2a of the out &het sitpgpe2oat thehéovemmendfsddieon uf washiagw Abrseyosifce

the filsatjon g@taeerscﬂ?é&%@ @mbfefﬂgﬂm%h QL qddi AgRs oox] Holle

the gap G ree o sea bet ween the screw conveyor
outer tube 2 #&d E%ﬂf‘ré??ééﬁ\ %th@%ﬁﬁ? é%\éﬁéﬁ%ﬁf@t@ﬁéﬁé@f@@wwsm@wmg

filtration vl esued edd 2acaish bheneeveesectlepdy AQ Ik guitd3122 4 Sr&Q:

enhanced. T@.ewafggde§§i d h eis 5 g e formed, sa gs io b Ioggt er%j
above the f1177ng set f “the” % A%t ade 18U e owshaft
Si nce the h@ideéBB@hareegﬂt@cam@@lpd@tS8ab1)ﬁettdvetsplhlealov\@lra@ted 18, ofthfee

reverse,¢l eaniing dd-Qyi sh 12215t agnat LHg,98r the BRI fal ki ade118. 38 i
capabl e of snoothly flow ng al ong8the spiral blade 18 into the holes

56. The pl WFASHE{HE Pﬁef%| Bds5 aaFléVF&ﬁ RBALGPELCH WG PP tehe o e
spiral bl adifa8a18ran@bra;ttlau1feai ®yotoraiieihel wiopaet A5 pcdegése,e&aalh a1y whien

(151109 seobion oihe, o paning dorlas. el s isial hedguend bl L be,
shaft 20, in a cross- shaped pattern. Also, the agltatlng blade 58
25 is fitted by welding to the lower end 4a of the hollow shaft 20,
such that the center point of the cross-shaped pattern, i.e. an
intersection point 58b of the two metal plates, and a rotation center
point 16b of the shaft 16 may coincide with each other. Therefore,
the hollow section of the hollow shaft 20 is in communication with
30  the outside.

In cases where the reverse cleaning liquid 122, i.e., the
slurry, which contains the filtration material 112a and which has
been introduced into the cleaning device 1, has a high concentration,
the agitating blade 58 is utilized for agitating the filtration

35 material 112a and thereby preventing the filtration material 112a
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5 cleaning liquid within the filtration tank to be cleaned. Since the
i nside of the hollow shaft 20 is hollow, a part of the reverse
cleaning liquid 122, which is being transferred upward fromthe hol es
56, is capable of flowing into the hollow section. The hol es 56
descri bed above have the effects of draining of the reverse cleaning
liquid 10 122 which is transferred. The nunber of the holes 56 and

t he int ervafempftadrathoy e B6e dway pehe igi Fouwbesencee of- tHerkodiow

shaft 20 arg, poted jMitednd 0ot hioseat ot berat angsal ds qmodah@%glteflﬂlg[;ﬂy
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oot teb AP R Rt e s e e e R S
t he hol | ow &wdtreoniaf ekéreollvol Lowhslehf ¢ 2@ahsng degormmiai catdmpiivd tte 30

the outsj de, £} P CRSIES AR 1L BE o £MELSE: Gl 8P NG14d, YL 01 L2%sesty Boed
the slurry, which contains the filtration nmaterial 112a and whi ch has

been i nt r odtfEEHP P THE (,rleééﬁf?rﬁﬁ BeVitgera 4 -ha$ieahi ‘g cebridentiatiton,
the agitatidm thbadBeaﬁﬁnlngel‘tzidel zedubet iagithati cgse hasf il &csﬁﬂleﬂtﬁﬁl
mat eri al 12a an he fi.ltr |on ter|

asica aJty %(%eeneﬁq)éagrw%\égr}[y nc% ¢ stitution o e.Fﬁér ec eanlng

from stagnating ower "Phe"outer ore, °in
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bl ade 58 negglengi. Regessantlya ke 1pBhovidegss Fo £xappl €1 thepgbtald ng
bl ade 58 may be rrere}lf%/nomtted Alternatlveﬁ%l the | ower. 5 end 4a may
I

have a cl os€d*SKapESTent From AGf| FLeaibh EXa st fAvEAch B -ghi i

t he cl eani rﬂgarde\dleaeleﬂehaebngarbeemtcdmﬂbwm edrt @ftth@ nmmetuldescam'dbed
above is applig ta% ?b‘iébétégngzé %U}%bg@e %:5 ad8§car 51951‘1%
her ei nbeI ow W t ence to ure ure 5, ure 6
term'filtridli oh a screw conveyor 4 of the cleanlng deVJ.ce la, the opening
25 of the shaft 16’ is sealed by, for example, a cap 60. The cleaning
device la is supported by an appropriate support 70. In Figure 4,
similar parts with respect to the parts in Figure 1 are explained
by use of the same reference number. Also, parts which need not be
explained are attached with the reference numbers of principal parts
30 corresponding to the embodiment of Figure 1, and the explanation
of the parts is omitted.
The filtration tank 101 has, as a typical shape, a circular
cylindrical outer shell body 102, whose upper section and a lower

section are closed respectively by curved convex surfaces. The

35 filtration tank 101 is supported by a support leg 103. Anunfiltered
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10 device" as used herein neans the entire device including the
filtration tank and other subsidiary facilities, such as a support
leg. Figure 4 illustrates a first application exanple. figure 5 and
Figure 6 illustrates a second application exanple. Firstly, an
application exanple, in which a cleaning device la is applied to 15 a
filtration tank 101 of a filtration device 100, will be descri bed

her ei nbel owfiitratief épenell £6 sFrgertedly TRePrIf Wadekt3 -efbodifieherot
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upper part of taleskgd&vélur]foaGEWthhl'mhehéufﬂrtrSth)ﬂ daody 1402.anA disthar ge

port 106 5 fé g%&?d at cf‘e%h%l‘éfeﬁﬁg{ }orkhv% it %%%%dlmg d%a%ogeen

Also, a laryg I anet er ormed at the upper sur
the outer stREIOVeBoE§sIBP through th%tafnlf’@%érﬁil‘le ad %%éumlllteldaﬂoﬁhtft%nk

101, agg | lusihated ;Jo@tFugeurt% fhe uRkade 110, which is
provi dedwi thstrainers 114, is wi thin the outer shel

102, and | ayers 108"t C@F?ﬁ/é:lf i]ﬁ%glﬁﬁ{?‘?‘fﬁfq s1Ye 1Bér??ri§ltét‘d?e§rréf‘e?
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of a filtr altl g0/ Ig% a:llvgfil%%al‘r%ycgs Qﬁ&g?&%t@% ngl gq{ltslcﬁiu_ege

di aneters, are oca ers 1 08a up to a
Level 112b, tubRedUnPFRt oF eaCHeterps 2He ?ﬁaeé‘tiédoef %Wftﬁfé HiqIchethed

wat er iy ectdn@B1poarits, 1944 tpassestt iy aughritien ayx&r 80112 efud hepable
filtration erlal éZWl%ﬁaltthe | ayers_.108 o avel 108a within

the filtratiofot5RE O 58 Pretareh RS e Maned |1 gui d
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out si de.
la have been installed in the manner described above will be described

30 hereinbelow. At the time of the ordinary filtration, the height of
the filtration material 112a coincides with a level 11Zb. At the
time, at which the filtration is ceased, and the reverse cleaning
is performed at the preliminary stage of the cleaning, the reverse
cleaning liquid 122 expands and rises up to, for example, an opening

35 107a of an inside tube 107, which opening is located at a height
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In the cases of the filtration tank 101 constituted in the nmanner
descri bed above, wherein the opening section of the manhole 118 is
conparatively large, as illustrated in Figure 4, a discharge tube 50a
and an introduction tube 38a may be inserted through the 25 nmanhol e
118, and the existing filtration tank 101 is thus capabl e of being
used w thout being nodified_ and altered. How the filtration material
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flows at o.a ley |ch|slcat at _th 0s |on
slightly hi g}ﬁ %9%%ratjtoﬁem7 eve ?1]1 eﬁ_lome_sl_opwl QS% ef’(e)]éat?cgg dtlﬁess
posi tions |aeEndtbean parldieevef byotgﬁq:@@‘sqmtemlee@nan@Iﬁ;rpmytf(eaflltratlon

suspension)mackheref 018, itheibhidr ataancpgt eniaklc Ik2ak 8- distinbhut ed
through the sl urr and the distri but| on density of the filtration

material 119HER0MES FEWL HEwElerieehel Hiddi ness havi ng been peel ed
of f by the reverse ctheanbhg ofersomkbehealbwet r abe antdb AtaterdahaidPa irs

lighter t hagxbé hesLd |t atd ap MRt &N LAl o dhdde aRd FNRILEOLS. T LANS. 4P A0
the |l evel 120.
position of the screw conveyor 4’ is higher than the position of

20  the level 120 of the liquid surface of the reverse cleaning liquid
122, the reverse cleaning liquid 122 is not capable of being easily
sucked into an outer tube 2’ only by the rotation of the screw conveyor
4' . Therefore, it is necessary for the priming water to be injected
from an injection tube 44’ . The motor 28 is thereafter actuated,

25 and the reverse cleaning liquid 122 and the filtration material 112a
in the filtration tank 101 are capable of being easily introduced
into the outer tube 2.

The filtration material 112a having been introduced into the
lower part of the outer tube 2’ is transferred upward while being

30 rub-washed by the spiral blade 18 of the screw conveyor 4. While
the filtration material 112a is thus being transferred upward, the
filtration material 112a is cleaned, and the muddiness is peeled
off from the filtrationmaterial 112a. The filtrationmaterial 112a
having thus been cleaned passes through the discharge tube 50a and

35 is discharged into the filtration tank 101 together with the reverse
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In the state descri bed above, the motor 28 is actuated. In the cases
of the application exanple described above, wherein the position of
the screw conveyor 4' is higher than the position of 20 the level 120
of the liquid surface of the reverse cleaning liquid 122, the reverse
cleaning liquid 122 is not capable of being easily sucked into an
outer tube 2' only by the rotation of the screw conveyor 4'.

Theref ore, ftedngnpgddassdry?foonteiiaingrihe prplrdtefrf mweddaepnj eéteek tiom
an injectionp;fuhe:idd’ matyﬂ@amtlga &4 ot hagaft ehcagtdiatedetvd2nangh
the reverse_cleanin 122 ﬁnd the filtration material 112a.in

the filtratiof %%gﬁ ﬂﬁr@"&é&& 1% Bt Bei Y edEiM VS Rt T9dGced i
t he outer tmb@uzl' 12 Thenftkitirat tbe metenésd £1d2a dmavfngn heemforesaid

i nt rodu t r r f e t e t.r. (WA
upwar d i I e %enbﬁ%éogp\ﬁb &gs 8 tb%%t h{e)AJGS|%|£‘rfé%étg ?ge %% o %%%gl%c%ew
conveyor 4' COWP@W]Ftélffjelcfﬁﬁﬁﬂfif@ht%%ﬂé?qfﬁlrgiE%tt g6 f-]hi'tfst%f#ﬂg—ratwn

transferr edt&w@@ﬂﬁ ahBeHorbEsal Lea Bk edd ahea’lrﬂlag 1isueheanegsntandi the

ddi d offfronthefiltrat
ar i e ot | D ar Tt o, STt [l BOMRLEN AL 438 atoreseid 4010 he

di scharge tuldee 50a tanth8butsidl.sclhargédrd,ntiee henfitdyt pAtthonmuicanked01
toget hefy w I:gh%liﬁe& QYeLze regé%%nlffk%nlln uid,, 124 H6¢ &]tx%h@é&gi I&in the

peel ed- of f i ness. Since tration material 112a does not
flow i n t hefrdgronoméenbe’lt #e Fos ellcnafayidfelt &pereazry bitlRePy
slurry, onlyitde.r %@r@at@bﬁamﬂ@nlaoqw @be]r%tZe@Qﬂb&HBt ng ste{ae,hguldﬁb@ess

fl ows out ferth afores 5|n detube J.O At -t |st|rre g
reyolutio: screw conve a valye iate or
reverse cleaning Ti qU| | s continuo r1y [ nj gct’ed“f Tom the

di scharge pord rmbﬁwaamogt héohd}iarnaitqaonnt Bimk c204s dnth¢ lreref orceveher

reverse; £l eaniyng; hd %Ukéjdlll%zoﬁ@’dkﬁ' r’ch@%&r@%r”@-@%@@ﬁﬁlb% %“EH@H@H&J y
di scharged fromthe aforesaid i nsi de_tube 7 to the outsid

Ther ef ore, THESHGarti 5°0C PHESAAGLT Hés%etléu%ﬁ?aat} (Ed qlﬁc*tuﬁfeerte&tlé?]se
cleaning |igtded dﬁ?h@buceuxf atied 104 tlii thet Srerelviddnraydon’ tankelOde andal he
cleaning device | a decreases little by little. The control section 30
i s operat ed TN or er 6 sét the nunber of revolutions of the screw
conveyor 4' at aAfabuéhappidpresatie fhertilheatifyteashitidasfkoenexanpie,

in the gasesQf.ghnecserew &Eoﬂiéeé’ﬁfreé§lcﬂprcft%\éls%r% ﬂr%@bﬁ'@rn@heé@@ﬁloé he
nunber of revol utions of the screw conveyor 4! Palé%gef er

set such that %He diffctmi&rentidl t8beeld2of™d ﬁ@eocﬁtsé &998 8f a{ehe

SCrew conveydienddutitayTHre codenagquall tirat &in npstatdphsétis becomes capable
of being performed. The cleaning device la may be ordinarily
installed at a predetermined position in the vicinity of the

25 filtration tank 101. Alternatively, only when necessary, the
cleaning device la may be installed in the vicinity of the filtration
tank 101. After the cleaning by the cleaning device la has been
completed, the reverse cleaning may be continued for a certain period
of time, and the muddiness in the reverse cleaning liquid may thereby

30 be discharged.

A second application example of a further different embodiment
of the cleaning device in accordance with the present invention will
be described hereinbelow with reference to Figure 5 and Figure 6.
Figure 5 1s a vertical sectional view showing a cleaning device.

35 Figure 6 is a schematic plan view showing a filtration tank, the
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After the nuddiness in the filtration tank 101 has been renpoved 20
through iteration of the aforesaid process for a prede Le_ dined
period of time, the introduction tube 38a and the discharge tube 50a
are taken out. The ordinary filtration operation thus becones capabl e
of being perfornmed. The cleaning device la nay be ordinarily
installed at a predeterm ned position in the vicinity of the 25
filtration ftidtkadn tapk éPhat Avelepnion(dgvireAbrniddassarted thdieheani ng
device |a may Qecdrﬁscﬁéu%f(gl 'aﬁpfchﬁm\été:lf'|1'E:1¥n@.ﬂccatlhﬁﬂfﬂ |théa&dr%@1£@iﬂ©n
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di schar ge a fu i ffar ion
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1, except for the position a hape of a discharge tube 50b.
Al so, for clheapmésidle SR TTRYPOI seébfioited s inErei ||J§ﬁ%ﬁ%%lses
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with the shqﬁpe of the screw conveyor 4' illustrated in Flg% e 4.
%’bucattl ciaﬁ1 is

the cases off thefid&dBrdSappiitc 4 oﬁoéxéﬂpllétr%qlﬁcéﬁ?n r 8¢
necessary f@prblenaxlstriingikipddtation reankt204. cHeepbengttr ufttihenouter

i ncl udes the provision ofpa flLLing, seq eﬁqllt%g%ofn kf‘?md'&%‘ﬂ&ﬁd'—b

tube 50b at™ an upper art ‘o an outer s and
provi si on dfevalfatt tl’llengl@@@tfl gre 2oderserclenning ﬁ@é@@tqeénw%tl@b@l%éﬁl‘ﬁ{t an

appr oxiwet el ; Fhed gy pabti i dees p6§15d1 octheshel gt s@cf:titcfﬂle JOlét ed"he
shel | body 202. In t%e cases of_ the | tration tank

th
level at tHETEF M BECEheSraver sé c?%&h?nﬁleéw?l%ld&géc%\n h't hcémH%? geﬁjt
20 indi cat ed bye 22@tiing Feguten 824Abs ahetdre rbowericendusedtbonhirh els

the large di £ t A Pf n al nnest ed
to the 11t (IR SaR e SoA By the ThTrodact ion tabe Stb. vl gh g
appr oxi mat €y Wordhz sagign, eWéf b thheifdl sAlRT vaph d”ﬁtS@?th GBetk?
\Avhl CE rza%gl QRigxt %ﬂ?@cﬁhf_&ﬂbﬁ &aem%@&etml nt twidr ;ﬁaeﬁzp@@x&mb@dtﬂQm%e

ei ght |rect| n of the outer tube
m ddl e poi Ft-298 Ho0eht éF A= ?)togﬁ?lpoﬁ Ifjov%go‘f]%r %8 e%/eeﬁeg%
Ther ef or e, Takertherd,iaetbé tihe of erer syeckeanhemy,not rtélerlea}@pfse cd kemiiang
liquid 122 6nfefs b QIEQéﬂefk&E ductd. oR,LuRe S8k vBrty ttBetHB Adh@ o

poi nt of the outer tu Accordingly, in the cases of the second
point of the outer tube 2”. Accordlngly, in the cases of the second

30 application example, the priming water need not be used. As in the
first application example, the actuation of the motor 28 is performed
at the time of the reverse cleaning. In the cases of the filtration
tank 201, the discharging of the reverse cleaning liquid 122 is
performed through a horn-shaped inside tube 226, which communicates

35 with the outside of the filtration tank 201.
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30 application exanple, the primng water need not be used. As in the
first application exanple, the actuation of the notor 28 is perforned
at the tine of the reverse cleaning. In the cases of-the filtration
tank 201, the discharging of the reverse cleaning liquid 122 is
performed through a horn-shaped inside tube 226, which conmmuni cates
35 with the outside of the filtration tank 201. with the outside of
the filtratyem thakogeide of the A§ itrpgser &4peld 44 -Figure 5 and Figure

6, the length of Atsh@lﬂisifﬁgﬁécg@nt pﬁﬁlr%ob drst $edute0 6betﬂeomgngt‘ﬂ $9, tkﬁe’s
illustrated.in rge tube 50b is | ocated

ur a as
extend al on%lstcﬁlé‘rg EPLP%EWF érc’esr?(if hl? ﬁ%% nstfe BF HHE TG é? |F6?|urt
2 01 . In séachheaséschdrye reversd @beamun@dlBQUHdtbzzxdusthapg@ddkrom
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filtration tank 201 as i ndicate arrows. By the streamo
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222, at whighthbe. di scharge tube 50b is |ocated, may take the

positi on on themggpc%sme si.de. of thelfll rati Qn, taninég 201, on the

i.e..
side renote fro he f?%ptlilﬁatjsoerlc T Eﬁtra 3 ciY 't hie & am?mgure

i ntroducti on thﬁb@tngglsgcm@a%?éd au Wl@h@he@ase@argteﬁelbfs|5I0briat14'0@ﬁted

materi als 112a.disehasgedod camnkhe odisseharge fubecnob; antekse it oidhe
filtration tank 201 fromthe position spaced away framthe fittin

section 2248°CAhGt Ret ef BF e "BHe® sFRfr r PRI Fot“h&en °8 ééné@ci”‘gecp
easily int rzrmtmeajtmxmlg, tthe titeany rgctdem e22 | bt whheh 2be afieresajedtube

feature i Snﬂgy%l 2 t %aﬁ?laéon{a the %Ré’rgp%i‘lziﬁﬂloﬁxﬂ[‘é" ﬁp%éi'tgsélc?et ed L)

Figure 4 a 'Ilctlon exa escri bed
later. Al sofllftﬁét%ﬁﬂs*é%fdfré%l/t e BOBhshEUR derprtef fecabihg e tiadéectiom a

f : Iexi bloe rrgztzar [ @dowkﬁfcmaé Eln%@&diml@fl tdne :mpié Qa&a@a exla:g&ﬁ@l cases,l
i ustrate I N | gure an escr i er n ow
with referenéef Yo RIoUr 827 g ﬁ%uéjescgar‘ﬁfj = }d'lée FANTEC g %%

sim | ar el esepts iarte nmmﬁeﬂemwohhtaIHQZQhrf&ometﬂ@r ensE imunerales awatyh
respect to kigung %@E‘ﬂl{sQH{J%nESQz@”%nQe&?eJIJe?QreeXcREaé‘l%&’r?@?av% the

simlar elenments are om ure 7 is a vertical sectional "view
corr espondﬁ?@n cleaned is easily 1ntroduced into the cleaning device 1b. The

25 aforesaid feature is obtained also in the application example
illustrated in Figure 4 and in the application example, which will
be described later. Also, the discharge tube 50b should preferably
be made from a flexible material.

A modification of the application example illustrated in

30 Figure 5 and Figure 6 will be described hereinbelow with reference
to Figure 7 and Figure 8. In Figure 7 and Figure 8, similar elements
are numbered with the same reference numerals with respect to Figure
5 and Figure 6, and detailed explanations of the similar elements
are omitted. Figure 7 is a vertical sectional view corresponding

35 to Figure 5, and Figure 8 is a schematic plan view corresponding
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35 to Figure 5, and Figure 8 is a schematic plan view correspondi ng
to Figure 6. The nodification varies in that a | eading end section
50b' of the discharge tube Sob is constituted of a netal tube.
Therefore, the | eading end section 50b" is directly fitted to the
filtration tank 201 by welding and is thus conbined with the 5
filtration tank into an integral body. The netal discharge tube 50b'
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section 30 Yighndte lllrltﬂu}sf,?r%ﬂ @@Itew’s@oua t%r@wcc@mﬁeyme A% hasnatsirape

identical widh ihecsbaperfiiRe SCHRW convardls Aeidd kust kated Ao,
Figure 4. Tn this 20 application exanple, such that the vvorkabl lity
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end secti orfbefshame @l eanisAgeHevN ey It 'antl Strehes 1a01iiggaelly déwrwer d
1; (r) omt @[a S i@@é&ﬂéﬁl&%;&gﬁ}ﬂ@é dstheclonwele @ﬁdaﬁfpﬂﬂm tHA &iie%@hﬁcﬁ )@(@vz}débﬁ
c is locate ownwar pper part. o e of t
ol eani ng. davie 3e R T e AR Pl e 5h P
cl eaned fitankatpphermhende, mesdhang@@dévwm$w@06ts®haag@wmbet@c
is stored i @ tLhisatiapcmaberial, SElQEEQ&o%O@E@ié@rE(ﬁ)O-usl_geln this

filtration material storing container IS provided wt

filtration aRLEFTEICTFRIFEPES haTﬁqurislt%F‘éﬁllO@rﬁ%ﬁé%rﬁaaﬁelﬁd\?ieﬂ*@l Feenth
st or ed 2iss djhsclaaﬁgﬁiu&lby bhetdd |dinatiordnpuapk ( sendigdnph 8Re t hixotgh
a hose 84, wh ch .acts as |scha(r]c/%e tut%e into 3 rrgtnhol e Sfjiga]g{ont he

f|Itratlonalpgnf?c"@tdfnInexa her’ wor Eethr 3pp||c ion
exanpl e, t FeediEicdwddgi nghe sflpiérrfiblscmedaﬁkoﬁﬁ)l hes dicdeheggesuchben80@nvi a

the filtrati@p.qBtgbhal Rui: 82.riThiS t@p&)lsh@@-rsthb@exéfW%k@ fasr-ihen
advantages in that, as_ 10 described above, since al the work is

capabl e of B&(nY pert 6 At St ?‘Hﬁeljcﬁ/vlﬁ%esllft ?%rjroc1."“heéj %ﬁ(éﬁ‘?’ Ipr’ﬁlt]roél
kept gaod. close to 4 mleach. offhthietabonesand el erbsnaneddtiren the

af oresai d appl é%?rtf'faggh ?HFt rgitr’a@fon%gﬁﬁ'%@ gey 'ES’W%]IS eﬁ NSt b

for the cleaning o ion san HOWever object o the
the cleaning device lc and extends obliquely downward from the side

surface toward the lower end section. Adischarge tube 50c is located
downward from an upper part of an outer tube 2X of the cleaning device

35 1lc. The reverse cleaning liquid 122 containing the cleaned
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15 cleaning is not limted to the sands and nay be, for exanple,
other filtration materials, such as anthracite, activated carbon, and
a mxture of the above-enunerated filtration materials. Al so, as the
liquid to be filtered, the explanation has been nade with respect to
wat er. However, the quuid to be filtered may be one of other 20

l'i quids, such as an oil urther, in the third apgllcatlon

exanpl e, th%lplﬁﬁﬁFh%%%%»ré@lﬂl%%rq@@sﬁrtorﬂ&ﬁlerﬁ%@r%ﬁ Lifeo i $TREPE
tube 50c. Alisa ﬁl}ﬁumcfrormasaﬁiﬁlngstblﬂengfIddhltairhém guat erhal filt2agior

the |ike, in ene at Rasi tjan md th nt r.oducti on. t.ube
33, 388, o GG o5 T RCT AT AbB ReABET iy Lot 2 PR
devi ce for mimeabi ngTee ffitl traticomateresd ézlavammba@aﬁfceded ap Gipphiezad on

to a filgrat) ene qﬁ\_&g@tﬂdﬁ @\gxgpryfmc@ t@z tchgom%%tselguveml&na&t%
capabl e of being u b¥ bei ng. appl i % an existin f||tra%|on
o By et e R B Bh O S A TERg e 1of 8hg Ha hEMErC Y 29 0a)
sectional virewtsdmowongs annenfodhimemntappl iddieocexd:ermpat, déwi ¢escharging

forcl eani noaf blis ahbenh arlal, 35, and-adapied, { oo appLiGaL on:bA A

filtration ice I n accordance resent invent
Figure 2 i @R efl afged sPPewrsHom @f@ﬂ@lgd“rats e taﬁ«ya@m@ﬁnam ‘tgevi g
for cleani ng:saribéd BBETONs Ries1@br @AM v@gﬁ-ﬁtseéjaﬁagﬂe apRidiegtdeefiobfzaa

filtration deyice illustrated jn Fi % ure 3A is an enlarged
front view3 %&Fnb“bpﬁﬁ??l%ﬁ % %g?ﬁ51ydé@9%?tf%?3‘Ieanlng a
filtration materilal cand aflaptedafarsaid embodiments and the aforesaid
application examples, the cleaning device is constituted for the
cleaning of the filtration sands. However, the object of the
15 cleaning is not limited to the sands and may be, for example, other
filtration materials, such as anthracite, activated carbon, and a
mixture of the above-enumerated filtration materials. Also, as the
ligquid to be filtered, the explanation has been made with respect
to water. However, the liquid to be filtered may be one of other
20 liquids, such as an oil.

Further, in the third application example, the pump intervenes
at the position midway of the discharge tube 50c. Also, a pump for
sucking the filtration material 112a, or the like, may intervene
at a position midway of the introduction tube 38, 38a, or 38b.

25
Industrial Applicability

The external device for cleaning a filtration material and
adapted for application to a filtration device in accordance with
the present invention is capable of being used by being applied to

30 an existing filtration tank.

Brief Description of Drawings
Figure 1 is a schematic vertical sectional view showing an
embodiment of the external device for cleaning a filtrationmaterial

35 and adapted for application to a filtration device in accordance
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application to a filtration device illustrated in Figure 1,

Figure 35 is an enl arged bottom view show ng a part of the external
device for cleaning a filtration material and adapted for 10
application to a filtration device illustrated in Figure 1,

Figure 4 is a vertical sectional view showng a first application
exanpl e of a different enbodi nent of the external device for cleaning
a filtrati oW Hattéri Brexnd ausptéarfor application to a filtration
devi ce : n accor daneeryi 4 hﬁteﬁl_eeﬂﬂ@m V.iéW@H&diiﬁf@ a_;ﬂa‘ithgttm.@ &(ﬂ%ein@l
vertical sectional view show a_second application exanple of a
ur ther di { FFOm Entod RaRE "Or LHe RLr Al HEUTEBor o SEPBaR g o
filtration hatzridkraridradapied i onstappbd cat Foputeo la filtration
device ifn accordancerwi i itshen PLeSeRLlq i ety QR sELGME Bphst &5 the
schematic plan view showi ng a_ part of the external 20 device for

cl eani ng a FIT¥7Pati GV Bt el a9 fdaptedtier "appritatPordepte for
filtration deviicetibh ust batetkdanibh glerecd,illustrateldl gurEghreést,a

vertical sectional. vi how nodi fication of .the applicati
exanple illustr a%légﬁlk%%glgr%ﬁgngﬁﬁgﬁ %ﬁ?teonbylffﬁl gsﬁlf)_gl%g iagpgr%c fg?r% iC
pl an vi ew shovimglaiqrace ofr ¢hard8ompdl firsatipomastrideanpplped dor

exanpl e1p | | usgridbedoh nFhopr 8 2 rand Jelvgsk 6 16us@ded in FiGhOYre 9 is a
vertical sectional, view show n%ﬁ%Ft hird application exanple of a

still further di ff@rEnt “enBodi 1ot tHEERERY n&t et e fof TrSt
cl eani ng a é&pplirationeratEr af a @ndfadapteatofiorerdapp exatdnan deoice

(oL on S50LRubLACRIBNRe MDA PEESRIL-AVSIL Ao ALk
a filtratiop hatertFin deuieridpt eacisierappliteatiomresent finveratdnen
device (400, 200,ri300), sWhich fEltrati eBceHaGe viswPERMIGRD aMdeBoRd @
Fi1tration RGLGPFAf N TISAI At 4 RE T REFabr Ana" FORRUITed ¥ OF T1FFE ng
a suppl i ed dedfidetfered cbnguy € fhyttdte ohaypeesialldiR)adcabtedéof pbp¥iataicom
material (112a) ¢ 9. ranpuequddi ness onqihe L ayig.apl di-scharging, t he
cleaned liquid to the outside, the cleaning device (1, la, Ib,
Figure 6 is a schematic plan view showing a part of the external
20 device for cleaninga filtrationmaterial and adapted for application
to a filtration device illustrated in Figure 5,
Figure 7 is a vertical sectional view showing a modification
of the application example illustrated in Figure 5 and Figure 6,
Figure 8 is a schematic plan view showing a part of the
25 modification of the application example illustrated in Figure 5 and
Figure 6, and
Figure 9 is a vertical sectional view showing a third
application example of a still further different embodiment of the
external device for cleaning a filtration material and adapted for

30 application to a filtration device in accordance with the present

invention.
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10 I c) conprising: i) an upstandi ng outer tube (2, 2', 2",
2X), ii) a screw conveyor (4, 4', 4", 4X) rotatably placed in
the outer tube (2, 2', 2", 2X) and transferring the filtration
material (112a) upward froman inlet (36) at a |ower end section of
the outer 15 tube (2, 2', 2", 2X) to an outlet (48) at an upper end
section of the outer tube (2 2", 2", 2X), while rub-washing the
filtration faterfatlqireda)s: iii) a drive section (6) for

rotational 'y driwvi ngAhh%xﬁ@frféW Qiék}\i@élorl,(41a,4 ib,4" Lc 4>ﬁ>r 20e¥)idy a
contr ol ation of the drive_ sectijon

30 t
Coyt ol SeotigRal i) B romR o et e B T RG E b The
inlet (36) dﬁ‘vmhe(kﬁ%em@u@@OQZ th'cb JZiLtraX)oralzﬂdem riedpcesidedewith
filtrat 10N 4 flltggt!ﬁfn' %l}néegfln%"il) {(')rﬁmZtOli]e ﬁ(ﬂﬁ' gQVJ?”[Zq tl§§e)?§ | tlﬁ%g()&“ a

contai ner (101, 2520 e outer tu 2"

vi) a di sch@rlgéaﬁw@ﬂi%w délZ@o%t thpépsidgminchiy %d%ﬁﬁé@ﬁefdl%rﬂme

]E)u][ l et (48)a @ﬁp}biﬁ]doulrﬁﬁrlt;ebl&ﬁ l(l%uld?'by e l%}@rsanﬂlﬂl schaeges tthheion
iltration materi 1

of the out dF Eabar (31 20f Pyr YRR E U FET D 6rih B0t dehers o
30( 101, 201theS©J.J_6)anezl lJﬂqmelxttcerthaIOUdew@,etb& cleaninddevigie for lel edni ng
a filtration,)mtgrial,gnd adapted for appl ication to a filtration

devi ce (100, 200 300) "as defined in Ca 1 wherein the screw
conveyor (4, 4', %t} an4‘5®5qa§1db?%\ﬂu&§6vﬁ‘%bﬁ é%a& rati ngdade (58) for
agitating ii) a screw conveyor (4, 4', 47, 4X) rotatably placed in the

outer tube (2, 27, 27, 2X) and transferring the filtration material
(112a) upward from an inlet (36) at a lower end secticon of the outer

15 tube (2, 27, 27, 2X) to an outlet (48) at an upper end section of
the outer tube (2, 2’7, 27, 2X), while rub-washing the filtration
material (11l2a),

iii) a drive section (6) for rotationally driving the screw
conveyor (4, 4’7, 47, 4X),

20 iv) a control section (30) for controlling rotation of the
drive section (6),

v) an introduction tube (38), which is connected to the inlet
(36) of the outer tube (2, 2', 27, 2X) and introduces the filtration
material (112a) from the inside of the filtration container (101,

25 201, 301) into the outer tube (2, 27, 27, 2X), and

vi) a discharge tube (50, 50a, 50b, 50c), which is connected
to the outlet (48) of the outer tube (2, 27, 27, 2X) and discharges
the filtration material (112a), having been rub-washed, from the
inside of the outer tube (2, 27, 27, 2X) into the filtration container

30 (101, 201, 301).

2. An external device (1, la, 1lb, 1lc) for cleaning a
filtration material and adapted for application to a filtration
device (100, 200, 300) as defined inClaim 1 wherein the screw conveyor
(4, 47, 47, 4X) is provided with an agitatingblade (58) for agitating

35 the introduced filtration material (1l2a), which agitating blade
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35 the introduced filtration material (112a), which agitating bl ade
is located at a |ower end (4a) of the screw conveyor (4, 4', 4", 4X).
3. An external device (1, la, Ib, 1c) for cleaning a filtration

mat erial and adapted for application to a filtration 5 device (100,
200, 300) as defined in Claim2 wherein the |ower end section of the
outer tube (2, 2', 2", 2X), which |lower end section is |located at a
posi tion coF?é@E@ﬁ@@ﬁﬁiﬁo @ﬁéfGéélVﬁénoﬁﬂfﬁhécﬁﬁiﬁaﬂVﬁgﬂblédél(585

is constituted as a large diameter section (34). 104. An external

device (1, Ia, for cl eani a filtrati nd adapt ed
f or appllcatlon 0 a%%\F??ﬁf?%% %%8F8e %106a'2g@ n@ﬁO)‘ﬁé‘ggﬁPﬁ%ﬁ 3n
Caiml, 2, fortrdtwberesteriae scr edagonyéporadedicdtiond'to 4X$1ht1atlon

provi deds W&&laceh?iddmz%‘a%bo 20) 4209cR SPLL2 Bl Gl eé%@& WiLhels

f or med |n a spiral ?ga ter'n around B w shart
the hol | ow SHAFEL(2DFIALETRE| €S 66) 20hidh Shablel¢théovigand 51?&%%
been i ntrodugethdatta thea Oy&ﬂtlbblb@oh?espgndlr% to2X¥het goddt@wnf comide

(()gtO)SI de of { hecaril_glnc!:j a%lre]af§8 ( (I:or};[s 11t,utedl le a(tjela?fget§lame leJlf Osvgc Qoa'r];t
(34) .
10 4. An external device (1, 1la, 1b, 1lc) for cleaning a

filtration material and adapted for application to a filtration
device (100, 200, 300) as defined in Claim 1, 2, or 3 wherein the
screw conveyor (4, 47, 47, 4X) is provided with a hollow shaft (20)
and a spiral blade (18), which is formed in a spiral pattern around
15 the hollow shaft (20), and

the hollow shaft (20) has holes (56) which enable the liquid
having been introduced into the outer tube (2, 2/, 27, 2X) to flow
from the outside of the hollow shaft (20) into the inside of the
hollow shaft (20).
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