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Title of Invention: FILTERING APPARATUS

5 Technical Field
The present invention relates to a filtering
apparatus that purifies a liquid having, e.g., shavings
or particles mixed therein.
Background Art

10 In machine tools and the like that perform
mechanical processing such as cutting or grinding, a
coolant (a cutting fluid) is used to cool a workpiece
or a tool. However, shavings (chips), particles, and
the like enter.the coolant used for the mechanical

15 processing and become mixed therewith. In the field
that requires weight saving or corrosion resistance in
particular, a material such as aluminum 6r magnesium is
used, and hence the shavings tend to diversify. To
purify and reuse such a coolant, various filtering

20 apparatuses have been conventionally suggested.

For example, each of the filtering apparatuses

disclosed in the following Patent Literatures 1 and 2
comprises a filter tank, a scraper conveyer for
carrying out sludge, a mesh drum that functions as a

25 | filter, and other parts. Further, to avoid clogging of
the mesh drum, a cleaning liquid jet nozzle is arranged

in the mesh drum. A cleaning liquid is jetted from the



i5Technical Field The present invention relates to a filtering
apparatus that purifies a liquid having, e.g., shavings or particles m xed
t herein. Background Art 10In rmachine tools and the |ike that perform
mechani cal processing such as cutting or grinding, a coolant (a cutting
fluid) is used to cool a workpiece or a tool. However, shavings (chips),
particles, and the |ike enter the cool ant wused for the nmechani cal
15processi ng and beconme mi xed therewith. In the field that requires weight
saving or corrosion resistance in particular, a material such as al um num

or magnesium i § jyged.sapd f1enge therShavings, Lend dnd gl Sl Tapyrify
fﬁterlng 6}

and reuse such a cool ant, various appar at uses have been

conventional |y i3U0Ge$f-80uy 201 RX HIIE drRCN Ofudde filtering apparatuses
disclosed in the followng Patent Literatures 1 and 2 conprises a filter

tank, a scrapercicemrveyerLifsyr carrying out sludge, a nesh drumthat
functions as a 25 filter, and other parts. Further, to avoid cloggi ng of
t he mesh drum prateheaniingdatqitied j et nozzle is arranged in the nesh drum A
cleaning liquid is jetted fromthe 2 inner side of the mesh drum toward
t he mesh5drum That Hegsers: Hadlemsshineg Ireshamend Paised. NG .t 2901834 st
Patent Literatures 5Patent Literature 1: Japanese Patent No. 2904334
Patent Literature 2: Japanese Patent No. 3389126
Disclosure of Invention
Technical Problem
The backwashing mesh drum is effective for
10 avoiding clogging. However, since a cleaning liquid
jet mechanism configured to jet the cleaning liquid is
required, an equipment become big, and a cost also.
increases. Furthermore, with rotation of the mesh
drum, a pressure of the cleaning liquid jetted from the
15 . cleaning liquid jet nozzle is repeatedly applied to the
mesh drum. Each time, the mesh drum is deformed.
Therefore, the mesh drum undergoes fatigue breaking in
a éhort period of time, and it must be replaced with a
new mesh drum. Therefore, there is a problem that the
20 mesh drum has a short life duration. Moreover, the
broken mesh drum must be processed as industrial waste,
and there is also a problem that a cost for the
processing is high.
Additionally, the conventional filtering apparafus
25 using a filter cannot smoothly discharge the floating

sludge generated due the diversity of shavings, tangled

lengthy shavings, and the like. Therefore, there is a



iPatent Literature 2: Japanese Patent No. 3389126 Disclosure of Invention

Techni cal
cl oggi ng. However,
the cleaning liquid is required, an equi pnent becone big, and a cost al so
Furthernore, with rotation of the mesh drum a pressure of the
cleaning liquid jetted fromthe 15cl eaningliquid jet nozzle is repeatedly
applied to the mesh drum Each time, the nesh drumis deformed. Therefore,
t he nmesh drum undergoes fatigue breaking in a short period of tinme, and it
nmust be replac i.th a rum.__Therefaore, there is .a | em t hat
P ERRyE qn ﬂﬁl\(yelqﬁ%g G raocp?’. atecn bet ﬁreeagrloﬁegdr’]%sgs%edrum

t he 20nmesh drum™has

nmust be proces i i,al st %ng- i - emthat a
cost for the p?%gégiﬁﬁgp%@k%f%ﬁygﬁddﬁ¥1onalﬁgsgﬁhéﬁ'on?gﬁgf%%a filtering
5l

i ncr eases.

apparat us 25usiug g ddy,t & LRk

Probl em The backwashi ng nesh drumis effective for 10avoi di ng

since a cleaning liquid jet mechanismconfigured to jet

a sho uratl reover,

dhg filoating sl udge

generated due the diversity of shavings, tangl'ed I'engthy shavi ngs, ‘and the
| i ke. Theref or e ddiRardis ya reduliir@id et ifddd @Hang iaceiary ddpatr Lai% ,be
realized by one filtering apparatus. To acquire a high filtering accuracy,
a secondary prodes NG iaepartiku e riodb latdidi drmaldes sieqguithed desiaddas dihe
filtering apparatus, 5which raises the problem of increasing the overal

of the filtering equipment. '
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Therefore, it is an object of the present

invention to provide a filtering apparatus that has a

high

filtering accuracy and in which clogging hardly

occurs.

Solution to Problem

A filtering apparatus according to the present

invention comprises a filter tank, a sludge discharge

portion, a conveyer, a primary filter, a first filter

tank

portion, a second filter tank portion, a

cylindrical secondary filter, and a mechanism that

rotates the secondary filter. The filter tank

accommodates a liquid to be filtered (e.g., a coolant).

The sludge discharge portion is provided at a position

higher than a liquid level of the liquid in the filter

tank.

The conveyer has a scraper that moves from a

bottom portion of the filter tank to get across the

sludge discharge portion. The primary filter is

arranged in the filter tank along a moving direction of

the conveyer. This primary filter has a primary

circulation hole through which the liquid passes. The

first filter tank portion is formed between the bottom



iof the filtering equi pnent. Therefore, it is an object of the
present invention to provide a filtering apparatus that has a high
filtering accuracy and in which clogging hardly 10occurs. Solution to
Probl em A filtering apparatus according to the present invention
conprises a filter tank, a sludge discharge portion, a conveyer, a primry
filter, a first filter 15tank portion, a sgcond filter tank portion, a
cylindrical secondary filter, and a mechanismthat rotates the secondary
filter. The filter tank accommodates a liquid to be filtered (e.g., a

cool ant). The di ; i qn ovivded. a %ip d 1 20Rj gher
than a liquid I%eve %o ﬁ?{e?;%uji&g{%fn t I{elgfaqua'?\édrh%t g)n]iltm eoilolneveg'er aeg a

scraper that mMMRSHd Ga HOLLOM RAAL 1 Ofs tErdd I 4Nl I 98lgacT 0SS
t he sl udge discharge portion. The primary filter 1s arranged in the filter

tank along a myi nthedigraciagn fafl 25t he envweyeIndalhy scirddmrys filter has a
primary circul ation hole through which the liquid passes. The first filter
tank portion i sdteruaed yeirneenydde baiiomebrepritilane ot dhe ddddiern t ank and

the primary filter. The second filter tank portion is formed on an upper
si de of the priTidrsy sedaretar yTHe 19eooider \a faddogrdary ratratald tyi car rrariged i n
the second filter tank portion. 5This secondary filter has a secondary
circul ati on holtérough which the liquid passes.

In an embodiment according to the present
invention, a flow path cross-sectional area of the
secondary circulation hole (e.g., a hole diameter of

10 the secondary circulation hole) is smaller than a flow
path crdss—sectional area of the primary circulation
hole (e.g., a hole diameter of the primary circulation
hole). Further, in a preferred embodiment according to
the present invention, the scraper of the conveyer

15 " comprises a first portion that faces the bottom portion
of the fiiter tank and moves along the bottom portion
on a lower portion of the conveyer and a second portion
that faces an upper surface of the primary filter and
moves along the upper surface on an upper portion of

20 the conveyer.

The filter tank preferably comprises a guide
member that guides a chain in the lower portion of the
conveyer. This guide member guides the chain so that
the second portion of the scraper can move along a

25 lower surface of the primary filter. An example of a

mechanism that rotates the secondary filter has a

sprocket that meshes with the chain of the conveyer



»t hrough which the Iiquid passes. I n an enbodi nent according to the
present invention, a flow path cross-sectional area of the secondary
circulation hole (e.g., a hole dianeter of 10the secondary circul ation
hole) is smaller than a flow path cross-sectional area of the primary
circulation hole (e.g., a hole dianeter of the primary circul ation hole).
Further, in a preferred enbodi nent accordi?g to the present invention, the
scraper of the conveyer 15conprises a first portion that faces the bottom
portion of the filter tank and noves al ong the bottom portion on a | ower

portion of the Ganveyss,And i secand Hoddan Hhal,Jages an Upper, surbace of

. ) gb
the primary filter and noves al ong upper surface on an upper portion of

20t he conveyer the mqvem%tf :c’f &hd %v@rﬁfe];r?rt 4 s(\e(yg?{da%%/s%lg:lé'rde menber

that guides a chain in the | ower portio e conveyer. s gui de nenber
gui des the chaigis@dshat the second portion of the scraper can nove al ong a
25l ower surface of the primary filter. An exanple of a nechani smthat

rotates the segeRGarydgdduseE fifasta S aekeintiikat meshes with the chain of
the conveyer 5 from above. \Wen the sprocket is driven to rotate with the

nmoverent 50f the convéyerfilttee iser angarmathid teelcamatiaie o Aheaniageoits
Effects of Invention 5The filtering apparatus according to the present

i nvention can pewfeortrmohi [camatpieorf owint H id thiagh cac owirtdcye i gits iag ulretdy t he
primary filter and the secondary filter. Further, since the primary filter
can be cl eaned Py ushads bgdde tdies ordmginyg fdéreayend dheggiesgndary

- filter. Further, since the primary filter can be
cleaned by the sludge discharging conveyer, clogging

10 hardly occurs. According to the present invention, the
equipment for secondary processing (a secondary clean
tank, a filter, a supply pump, and others) is no longer
necessary. Therefore, a compact filtering apparatus
with high filtering performance can be provided.

15 Furthermore, the secondary filter can be arranged above
the conveyer. Therefore, an operation such as
maintenance of the secondary filter can be carried out
without removing the chain of the conveyer.

Moreover, the filtering apparatus according to the

20 present invention has a simple configuration since it
does not require such a cleaning liquid jet mechanism
as that provided in a conventional filtering apparatus
comprising a backwashing mesh drum. Additionally, as
compared with the conventional backwashing mesh drum,

25 the secondary filter has high durability and a long

life duration, thus generation of industrial waste can

be suppressed.



+10hardly occurs. According to the present invention, the equipnent for
secondary processing (a secondary clean tank, a filter, a supply punp, and
others) is no |onger necessary. Therefore, a conpact filtering apparatus
with high filtering performance can be provided. 15Furthernore, the
secondary filter can be arranged above the conveyer. Therefore, an
operation such as mai ntenance of the secongary filter can be carried out

wi t hout renoving the chain of the conveyer. Mreover, the filtering
apparatus according to the 20 present invention has a sinple configuration

since it does not require sugh. a c%eanin liquig jet mechani sm as that
provided in a conventional fritefi %S%ﬁbgyﬁ?%so o%ﬁﬁwk?%ﬁ a backwashi ng

mesh drum Addition , @S; O] ed with the caonventional backwashi ng nesh
drum 25t he secondara%/fc%/i 1t ef® h%gé‘%?s%%ﬁﬁ% 3%y 5l H95HP 19 fe duration,

thus gener ati ofp sofe d iS4l - AR & S SURDTES St oa Bid! Jiesgrd pti on

of Draw ngs Is a cross-sectional view showm ng a tering
appar at us accorgfid@rit0 iy el ,ment of the present invention; SFIG 2 is a
cross-sectional view of the filtering apparatus taken along a line F2-F2 in
FIG 1; 5 FIGF) 2 ai ped spesdd-vee o om0l piart of dihe fildeerimg
apparatus depicted in FIG 1, FIG 4 is a plan view of
part of a prinmappatdter thHken tdieorfg ld drimyy EpiFar dtrushowy in FIG 1,
FIG 5 is a cross-sectional view of part of the primary filter taken al ong
aline F5-F5 in FIGFI4. 3 is a perspective view of part of the
filtering apparatus depicted in FIG. 1;
FIG. 4 is a plan view of part of a primary filter
10 in the filtering apparatus shown in FIG. 1;
FIG. 5 is a cross-sectional view of part of the
primary filter taken along a line F5-F5 in FIG. 4;
FIG. 6 is a plan view of part of a secondary
filter in the filtering apparatus shown in FIG. 1; and
15 FIG. 7 is a cross-sectional view of part of the
secondary filter taken along a line F7-F7 in FIG. 6.
Description of Embodiment
A filtering apparatus according to an embodiment
of the present invention will now be described
20 hereinafter_with reference to FIG. 1 to FIG. 7.
FIG. 1 shows an outline of an apparatus configured
"~ to remove foreign particles from a coolant (a cutting-
fluid) used in such a machine tool 1 as a machining
center. The coolant discharged from the machine tool 1
25 is an example of a liquid Q1 that should be filtered.

In the liquid Q1 is mixed, e.g., an aluminum alloy

generated during cutting or the like, shavings of a



*FIG- 6 is a plan view of part of a secondary filter in the filtering
apparatus shown in FIG 1; and 15FIG 7 is a cross-sectional view of part
of the secondary filter taken along a line F7-F7 in FIG 6. Description of

Enbodi ment A filtering apparatus according to an enbodi nent of the
present invention will now be described 20hereinafter with reference to
FIG 1to FIG 7. FIG 1 shows an -putline of an apparatus ‘

configured to renove foreign particles froma coolant (a cutting fluid)
used in such a machine tool 1 as a machining center. The cool ant di scharged

fromthe machi fgd:olsch 2515, AR-SXRARGAA o Lbauld Qo hat shoul d be

filtered. In the 1 qui m xed, an al um num al 1oy genér ated

during cuttingQfh-hikeaiike Shavigagsiehed of MRARRSI, UMndl ln Qs shavings of
an iron-based netal, non-netallic fine particles of carbon, and others

according to thedmidEnaldehrgnpresasseteihle dricteiséed. contai ning

shavings or fine 5Sparticles is supplied to a filtering apparatus 10 from

t he machine tool 1 threoughpa o IQawqeatttai2i nBhishaviigudisd @ flisjvesubj ected to

primary filtration to produce a liquid @ by the filtering apparatus 10.

Furt her, 5t hi s Ipeguiid1€® iis sulppddeedd tioo asdddndarnnd ialppeatitas 10 ¥pmoduce a

clean liquid C. The purified clean liquid C
the machine tool 1 through a flow path 2. This liquid
Q1 is subjected to primary filtration to produce a
liquid Q2 by the filtering apparatus 10. Further, this
liquid Q2 is subjected'to secondary filtration to |

10 produce a clean liquid C. The purified clean liquid C
is pumped up by a pump 3 and then again supplied to the-
machine tool 1 through a supply flow path 4.

Particulars of the filtering apparatué 10 will now
be described hereinafter.

15 As shown in FIG. 1 and FIG. 2, the filtering
apparatus 10 has a filter tank 11 that accommodates the
liquid Q1 that should be filtered, a clean tank 12 that
accommodates the filtered clean liquid C, and a
conveyer (a scraper conveyer) 13 configured to convey

20 sludge. The liquid Q1 to be filtered is supplied to
the filter tank 11 from the flow path 2. The clean
tank 12 is formed near the filter tank 11.

A sludge scraping portion 15 is formed at an end
of the filter tank 11. The sludge scraping portion 15

25 obliquely extends through a liquid level Q3 in the

filter tank 11 and leads to the outside of the filter

tank 11. A sludge discharge portion 16 is formed at an



‘i's punped up by a punp 3 and then again supplied to the machine tool 1

t hrough a supply flow path 4. Particulars of the filtering apparatus
10 will now be described hereinafter. 15As shown in FIG 1 and FIG 2, the
filtering apparatus 10 has a filter tank 11 that accommpdates the liquid Q
that should be filtered, a clean tank 12 that acconmodates the filtered
clean liquid C, and a conveyer (a scraper gonveyer) 13 configured to convey
20sludge. The liquid QQ to be filtered is Supplied to the filter tank 11
fromthe flow path 2. The clean tank 12 is forned near the fllter tank 11.

A sl udge scrapi rii i s forned at_an end of he f tank 11. The
sl udge scraping IOﬁP?§43g1 %%ﬁj %/%Sﬁ%ﬁﬁﬂ?tﬁﬂ() % ﬁﬁﬁalevel @B in
the filter tan | £3ds. f 171, sl udge
di scharge portﬁzﬁﬁﬁ g?‘form§?ﬂﬁ3¥%ﬁy%;%ﬂ?‘ﬁﬁf%ﬁi4%1 sé%éﬁﬁng

portion 15. The,igredge 1dirs Ghal g& ord Im,elﬁ dF R %éﬂeﬂp&e@ RS 410N
higher than the Iiquid level B in the filter tank 11. A drive nec anlsn117

using a nmotor as dridid RGN 157 iy dedudiear dde sludae Qscharige
portion 16. The conveyer 13 is arranged to reach the sludge scraping

portion B5 and gdwerisladdgeadi stargeidaer tdisrchrdo gro & ileat tign portion 1la of
the filter tank 11. This conveyer 13 has a chain 20 (shown in FIG 2 and

FI G 3) 10and scrapéire ZonvEiechld niL0ismngrihd aromth arhaipherdgpr ocket
22 and a | ower sprocket 23 and driven to endlessly travel in a direction

i ndi cat ed by arfcHardwIABSiFRUeT i Flagd 1thsy sd udidey ¢l imsdisandes pokt.iothd 6chai n
20 is movably supported by guide nenmbers 25 and 26 (shown 15|n FIG 2)
provi ded in thddd GePot&R pprtion 1la of the filter tank 11. This

conveyer 13 has a chain 20 (shown in FIG. 2 and FIG. 3)
10 and scrapers 21. The chain 20 is wound around an upper
sprocket 22 and a lower sprocket 23 and driven to
g endlessly travel in a direction indicated by an arrow A
shown in FIG. 1 by a drive mechanism 17. The chain 20
is movably supported by guide members 25 and 26 (shown
15 in FIG. 2) provided in.the filter tank 11.

As shown in FIG. 1, the conveyer 13 has a lower
portion (an outward path portion) 13a and an upper
portion (a return path portion) 13b. The lower portion
13a of the conveyer 13 moves toward the sludge

20 _ discharge portion 16 aléng the bottom portion 1lla of
the filter tank 11 and a bottom portion of the siudge
scraping portion 15. The upper portion 13b of the
conveyer 13 moves above the lower portion 13a in the
opposite direction to the lower portion 13a from the

25 upper sprocket 22 toward the lower sprocket 23.

The upper portion 13b of the conveyer 13 includes

a falling portion 13c¢, a traversing portion 13d, a



*As shown in FIG 1, the conveyer 13 has a | ower portion (an outward path
portion) 13a and an upper portion (a return path portion) 13b. The | ower
portion 13a of the conveyer 13 noves toward the sludge 20di scharge portion
16 along the bottom portion ha of the filter tank 11 and a bottom portion
of the sludge scraping portion 15. The upper portion 13b of the conveyer 13
noves above the |lower portion 13a in the posite direction to the | ower
portion 13a fromthe 25upper sprocket 22 toward the | ower sprocket 23.

The upper portion 13b of the conveyer 13 includes a falling portion 13c, a
traversing portiqn_13d: . LSl N orti 13e n thers. The falling
portion 13c nn%gglgélgaﬁgﬁf%d%ﬁ%%agggaP%ﬁgthe ngdgégééggp ﬁétESPtion 15.
The traversing rti 1 i bst i ably  harizo L.rection
al ong the bott%QES%E?EFoﬁg%gaggiyhgo??ﬁﬁzg ?é%ﬁblﬁheTﬁégﬁbéi%S?EBE?%on 13e
nmoves obli quel youpwahd 1Eowargct healbguidgl puek 168 1B8SReGEsvVenchakn guides
3la, 31b, 31c, and 31d are provided at pdsitions where the noving direction
of the conveyegub3tuatiaslylBbhe -satapens rdttaba dispgsedei Bothem

| ongi tudi nal direction of the chain 20 at predetermned intervals. As shown
in FIG 28, eacbostiapenl2lolfashe fiinskrpaahkonl2laThéheibihgt ppettiban 21a
noves on the |ower portion 13a of the conveyer 13 along the bottom portion
ha of 15the fiLBermbark ©obliNuedgvepyaadseowaddpbhei dnqkib whiveh D&8ces the
- opposite side of the first portion 2la is disposed to this scraper 21.

-~ Al t hough the sB@éﬁécpéW?i@h@izlﬁuﬁd§8bé19no@ﬂged3ﬂ@,aandtﬁéds@rapers 21,
they nmay be provided to sone of the scrapers 21 at a 20 predeterm ned

: o, P . ) Pprec
pitch. An exanpFevéflefhatseesadipsrt FBRT21b rsmeViBgartrechiareCtbifea

bl ade made of a material _having elasticity such as rubber nmay be adopted.
The first portF8HV§¥§roﬂ3e§@ﬁlgéraper 21 carries sludge S such as shavings
deposit§g at the bo&%%m

scrapers 21 are disposed in the loﬁgitudinal
direction of the chain 20 at predetermined intervals.
As shown in FIG. 2, each scraper 21 has a first portion
2la. The first.portion 2la moves on the lower portion
13a of the conveyer 13 along the bottom portion 1lla of

15 the filter tank 11. Moreover, a second portion 21b
which faces the opposite side of the fifst portion 21la
is disposed to this-scraper 21. Although the second
portions 21b may be provided to all the scrapers 21,
they may be provided to some of the scrapers 21 at a

20 predetermined pitch. An example of the second portion
21lb is a metallic plate, but a blade made of a material
having elasticity such as rubber may be adopted.

The first portion 2la of each scraper 21 carries

sludge S such as shavings debosited at the bottom

25 portion 1la of the filter tank 11 to the sludge
discharge portion 16 from the bottom portion 1lla of the

filter tank 11 via the sludge scraping portion 15. The



-25portion Ila of the filter tank 11 to the sludge discharge portion 16 from
the bottomportion Ila of the filter tank 11 via the sludge scraping
portion 15. The 10 sludge S that has reached the sludge di scharge portion
16 falls toward a collection box 35. This filtering apparatus 10 has
a primary filter 40. The primary filter 40 is constituted by forning 5 many
primary circul ation holes 41 (which are pq&}ially showmn in FIG 4 and FI G
5) in a panel menber 40 made of stainless steel. That is, the prinmary
filter 40 is made of a punching netal. An exanple of a diameter Dl of each

rimary circul atjon hole 41 is f1 and .an l1l0exanple of a thickness of
ltohe sane is 1 rﬁ%u&’e 5 thl‘#e B35 rﬁﬁn@rfeﬁjt ezt%ul‘{gear(%]a% FetRen he

| ower portion 1 gpﬁ r_ portion 13b of t conveyer 13 in the
filter tank 11.13€ur eér h@?vﬁj}g pariér?%lr%/e%ﬁrge)rb% gl.% arranged in the fihl ter
tank 11 15al ong the pyi ng; gi i c r - : own in
FIG 1 and FIG 2, they%)r‘?%éfﬁ?%%ﬁéﬂgss P 'Tlaqtl%r}f)oﬂﬁgenls45, a

front side platg pPoryon, AiaAnd @ dearsside flate Rardd Wy 4o raiie, bot tom
plate portion 45 is substantially horizontally 20arranged "al ong the
traversi g por traaty Ia3didr hel waneayiein hblAs showhidh FHixe gartiaiisi de
portions of the primary filter 40 are disposed to support portions 11b and
- 11c provided orstsivde wal F%G of4 tared fE1G.er5)t aink &l par2BO0mdniies gud Menddrber s 25
-and 26 shown in FIG 2, the |ower guide nenber 25 supports the |ower
portion 13a of athestcomdsas sitkelAs Thagsuld,, tthee meEowryy filter 40 is

made of a punching metal. An example of a diameter D1
of each primary circulation hole 41 is ¢l mm, and an
10 example of a thickness of the same is 1 ﬁm.

The primary filter 40 is arranged between the
lower portion 13a and the upper portion 13b of the
conveyer 13 in the filter tank 11. Further, this
primary filter 40 is arranged in the filter tank 11

15 along the moving direction of the conveyer 13.

As shown in FIG. 1 and FIG. 2, the primary filter
40 has - a bottom plate portion 45, a front side plate
portion 46, and a rear side plate portion 47. The
bottom plate portion 45 is substantially horizontally

20 arranged along the traversing portion 13d of the
conveyer 13. As shown in FIG. 2, both side poftions of
the primary filter 40 are disposed to support portions
1lb and 1lc provided on side walls of the filter tank
11.

25 Of the guide members 25 and 26 shown in FIG. 2,
the lower_guide member 25 supports the lower portion

132 of the conveyer 13. As a result, the second



+11 portion 21b of each scraper 21 faces a |lower surface of the bottomplate
portion 45 of the primary filter 40 to interpose a gap Gl therebetween. The
upper gui de nmenber 26 supports the upper portion 13b of the 5 conveyer 13.
The second portion 21b of each scraper 21 is in contact with an upper
surface of the bottomplate portion 45 of the primary filter 40. The front
side plate portion 46 of the primary.filter, .40 extends in the oblique
~direction froma front 10end of the bottom'plate portion 45 along the

sl udge scraping portion 15. Furthernore, this side plate portion 46 is

parallel to thedalling#ordd AL Ascaladdie somever 13, Jhe Lear, sl de plate

portion 47 ext In ique dite rom a redr end 0 ottom

plate portion 45,4 Wﬁif@bﬂﬂﬂi&d&lﬁﬁuﬁ%f '\@r(eeoﬁ’%maﬁ;?iﬁilsée@e P aLe

portion 47 extends in rection alongt ri'sing portion 13e of

the conveyer 13inheddhts Afansend AUd Q&8 ofriidhe Ranel y priber 40a t hat
forms the primary filter 40 i's 20equal to a height of 'the ITquid | evel @.

It is to be noteshddhmtze emaipddtd hendhaigddr godthierendpas ivane 48 is higher
than or lower than the liquid level B, there is no practical issue. The
primary &ircul ataroresrot €13 41 Ther reectdrd tdver t2Gpt i 208 o ff idd@r S appr e
formed in the entire panel nenber 40a. However, in this enbodinent, to
reduce a cost, itshelrprdarractciwidll a@tn orpdwot esnflacr eoff dredbdtitom plate

portion 45 of the primary filter 40.
The front side plate portion 46 of the primary
filter 40 extends in the oblique direction from a front
10 end of the bottom plate portion 45 along the sludge
scraping portion 15. Furthermore, this side plate
portion 46 is parallel to the falling portion 13c of
the conveyer 13. The rear side plate portion 47
extends in the oblique direction from a rear end of the
15 bottom plate portion 45 toward the liquid level Q3.
Moreover, this side plate portion 47 extends in the
oblique direction along the rising portion 13e of the
conveyer 13. A height of an end portion 48 of the
panel member 40a that forms the primary filter 40 is
20 equal to a height of the liquid level Q3. It ié to be
noted that, even if the height of the end portion 48 is
higher than or lower than the liquid level Q3, there is
no practical issue.
The primary circulation holes 41 formed in the
25 primary filter 40 may be formed in the entire panel
mémber 40a. However, in this embodiment, to reduce a

cost, the primary circulation holes 41 are formed in



12 t-he range of a length L (shown in FIG 3) including the bottom plate
portion 45. FIG 3 shows part of the primary circulation holes 41 and the
chain 20. The inside of the filter tank 11 is divided into a 5first filter
tank portion 51 and a second filter tank portion 52 by the primary filter
40. The first filter tank portion 51 is fornmed between the bottom portion
ha of the filter tank 11 and the primary fplter 40. The second filter tank
portion 52 is formed on the 10Qupper side of the primary filter 40 in the
filter tank 11. The first filter tank portion 51 and the second filter tank

portion 52 CO”%H@iEQBSeWbEhaeﬁﬁﬁthh%r(%R%%Hgﬁnt@QGQrb?g&%cqhH%Hba%h%”

hol es 41. Further, thi's filtering apparatus 10 has a cylindrical

secondary filtegbteamdpuatti bbet)of04sThe pFgecondanywli bhet 8¢ kpef ormed of a
thin stainless steel spring plate having a thickness of, e.g.,

approxi mately @rimamy Mamyusaeevaahyleis’ aul ahdorhkokesidl 20shown in FIG 6
and FIG 7) are fornmed in this secondary filter 2060 by photo-etching. End
menbers 65 are fixedhko ibetibeend ot ifdiseaf tialmd dd4cdmdariy ifddd emt@O aby
fixing nmenbers 66. Sprockets 67 are provided to these end nenbers 65,
respecti ¥ely. Thest SploeketsnB7pmeshoni A ehd ehsieroc2d dfiltke Gppér
portion 13b of the conveyer 2513 from above. In the second filter
tank portion 5PorthensééoRdatref Piridargo fild tarr 4Rged TaBod refie fBdteEm pl at e
13 portion 45 of the primary filter 40 and above the_ upper portion 13b of

t he conveyer lﬁ?n#uPPﬁéﬂﬁﬁré} tRi $oEBEEnBRLY LN LBf BOLEOMSRFFSEPEd by a

cylindrical support -meber; 70 (showp 19 ELG (AL BLO¥LIed <9 Lhe 0.
The second filter tank portion 52 is formed on the
10 upper side of the primary filter 40 in the filter tank
11. The first filter tank portion 51 and the second
filter tank portion 52 communicate with each other
through the primary circulation holes 41.
Further, this filtering apparatus 10 has a
.15 : cylindrical secondary filter (a drum filter) 60. The-
secondary filter 60 is formed of a thin stainléss steel
spring plate having a thickness of, e.g., approximately
0.2 mm. Many secondary circulation holes 61 (shown in
FIG. 6 and FIG. 7) are formed in this secondary filter
20 60 by photo-etching. End members 65 are fixed to both
end portions of the secondary filter 60 by fixing
members 66. Sprockets 67 are provided to these end
members 65, respectively. These sprockets 67 mesh with
the chain ZO of the upper portion 13b of the conveyer
25 13 from above.
In the second filter tank portion 52, the

secondary filter 60 is arranged above the bottom plate



-5filter tank 11 to be rotatable on an axial line X in the horizontal
direction. The entire circunference of the secondary filter 60 is placed
below the liquid level 3. Therefore, the entire secondary filter 60 is
subnerged in the liquid . 10As shown in FIG 2, a clean liquid
circulating portion 71 is formed in the support nenber 70. The clean |iquid
circulating portion 71 comuni cates with space 60a in the secondary
filter 60. That is, the space 60a in the Secondary filter 60 comruni cates
~with 15 the clean tank 12 through the clean liquid circulating portion 71.
The clean liquid _C.that _has flown i.nto t pace .60a i n.the secondar

(1T ter 60 can PPOWiPE A8 Gr8anedme s TR RY Eneanorl gut e PR Y at i ng
portion 71. 20 l. r ~por_tdi of r qeket se ary filter
60 meshes mﬁthgpﬁglgﬁgﬁgBZ8%o$ﬂfth%§%¥%3e?313 FRECAE RS TRRRC Y

conveyer 13 nougsohRakhe rditeet is@n iQf SLBS AW N cBhGnakichhe sprocket
67 is driven to rotate; and the secondary filter 60 25thereby rotates in a

direction indi%@bg@rQYm@&b@&rQW Bsnbhat iins rriche 26hairdvi@eaf ihheneonveyer 13
and the sprocket 67 also function as a nechanismconfigured to 14 rotate
t he secohAdary filltetr G@nkr atlationdpeneanaktabAs shown amiBlGliGe Khénsecondary
filter 60 has nmany secondary circul ation holes 61 forned at a predeterm ned
pitch. Al thoughheabbrsecomnddr @iSeictdohat i Ghehenéi6® kascuafgrenaeciorfcul ar
shape, it may have a shape other than the circular shape. As shown
the secondary filter 60 is placed below the liquid
level Q3. Therefore, the entire secondary filter 60 1is
submerged in the liquid Q2.
10 As shown in FIG. 2, a clean liquid circulating
portion 71 is formed in the support member 70. The
clean liquid circulating portion 71 communicates with a
space 60a in the secondary filter 60. That is, the
space GOé in the secondary filter 60 communicates with
15 the clean tank 12 through the clean liquid circulating
portion 71. The clean liquid C that has flown into the
space 60a in the secondary filter 60 can flow into the
clean tank 12 via the clean liquid circulating portion
71. |
20 The lower portion of the sprocket 67 of the
secondary filter 60 meshes with the chain 20 of the
conveyer 13 from above. When the conveyer 13 moves in
the direction of the arrow A in FIG. 1, the sprocket 67
is driven to rotate, and the secondary filter 60
25 thereby rotates in a direction ‘indicated by an arrow B.

That is, the chain 20 of the conveyer 13 and the

sprocket 67 also function as a mechanism configured to



.in FIG 7, inflow openings 6la of the secondary circulation holes 61 are
opened in an outer peripheral surface 75 of the secondary filter 60.
Qutfl ow 10o0peni ngs 61b of the secondary circul ation holes 61 are opened in
an inner peripheral surface 76 of the secondary filter 60. The liquid to be
filtered flows fromthe infl ow openings 6la toward the outfl ow openings
61b. 15For exanple, a dianeter D2 (shown in FIG 7) of each secondary
circulation hole 61 is 0.2 nm and a thickness t2 of the sane is 0.2 nm
That is, a flow path cross-sectional area of each secondary circul ation
hole 61 is smaller than the flo apg%fross-sectional 20ar ea of each

primary circul &3 GHhot £ECG the 1% KheSH@HrBREASS Iof the primary
filter 40 and the secondary fjlt 60.and the sizes of_the prjimar

circul ati on hol e 41%?1&%?1%“ s€to Ty6’ci15}%lsaef‘f%§arﬂ R t%feé@%%t ed in
accordance with vari o | ti.0 25 .suc sadiltration . accuracy, a flow
vol une, and ot hbnearrg’; asgeLgoenqaﬁgllﬁS}ed% l]{}ﬁlelyascalrog1 nmo% ersesE{lr iftzotréncf3 Ofoa e above

nunerical val ugs.eqdrmined Fi®cr. ShOMS, &g _%%Z:k?%ceté ahen the secondary

filter 60 is cut in the thickness direction. secondary “circul ati on hole

61 does mot hawe reshabed had1d sty gt Al ong dihedikickiesse difregidon,
but its Sinternediate portion in the thicknhess direction has the .small est-

di amet er. Each maecondamagd raiHet imrhaie &l haMiaig sige a shapthdn
obtai ned by etching a stainless steel sheet, which is a material of the
secondary filtem 6XG.frigmibdtlovwsurdeacingd dds atf tihe sseridarwy 10Each
secondary circulation hole 61 fornmed by the
circulation holes 61 are opened in an outer peripheral -
surface 75 of the secondary filter 60. Outflow
10 openings 6lb of the secondary circulation holes 61 are
opened in an inner peripheral surface 76 of the
secondary filter 60. The liquid to be filtered flows
from the inflow openings 6la toward the outflow
openings 61b.
15 For example, a diémeter D2 (shown in FIG. 7) of
each secondary circulation hole 61 is ¢0.2 mm, and a
thickness t2 of the same is 0.2 mm. That is, a flow
path cross-sectional area of each secondary circulation
hole 61 is smaller than the flow path cross-sectional
20 area of each primary circulation hole 41. Since the
thicknesses tl and t2 of the primary filter 40 and the
secondary filter 60 and the sizes of the primary
circulation hole 41 and the secondary circulation hole
61 are selected in accordance with variéus conditions
25 such as a filtration accuracy, a flow volume, and

others as required, they are not restricted to the

above numerical values.



-etching does not have such a "burr" as that of a punching netal. Mreover,
roughness |li ke a shear mark is not generated on the inner surface of the
secondary circulation hole 61. Therefore, shavings are hardly 15caught, and
clogging rarely occurs. As shown in FIG 1, a blade nenmber 80 that
functions as a scraping plate is arranged near the outer peripheral surface
of the secondary filter 60. An end of the- hl ade nenber 80 is in contact
with or 20close to the outer peripheral surface 75 of the secondary filter.

60. A function of the filtering apparatus 10 having the above
configuration will nowb scrl be T | QUi 's_qngar e t he
machi ne tool 1 25is sup'pﬁ gs}%%{)é tahgc ?sl.;sgté(%cﬁlﬂtog} haeﬂ’L portslqaocgor%&aolg%‘ t he

filter tank 11 iilacetrh%(f !i%WOQﬂZt rlrﬁ'th-ghetkﬁl ﬁicﬁ/%ecq%dns scﬁ%rmti cally |

shown in FIG 1) containing 16 shavings an eposited at the

bott om of the fdd&indddy i Ak B N 1l HfeNRMed vy GHApe sl udge
di scharge portion 16 by the first portion 2la of the scraper 21 with the

movenent of thereanvey eyt rhd.ghAla Igastc Rarfth idfkridies shiaddidomr due ifdsne
particles in the first filter tank portion 51 noves upwards, passes through
the priméry ci ricitlextnieahi dtel eordli dr dm tthe [tOetkrsiss atiereitderothatshehar i mary
filter 40 together with the liquid QQ, and flows into the second 10filter
tank portion 5Zmalfiestt lve dniedugird QE quds ses onitleowy e ittwe: gyt irpar yhodier &1l at i on
hol es 41, primary filtration of relatively |large shavings is carried out.
Wien the |iqui da@ENsassed ehrshagie tilse oprbagmepd %Yr @Hcdingh eheltes ndesst he
shavings, the fine particles, . 15 and others that float in the first filter
tank portion 5B%Eflersdass t WEIBWES Suredee G e THe PeSPXdtYer 40 near

. ; . . 1
inlets of the %ﬁhﬂ%ﬁyEﬁhr%%%%$%%ﬁhh%b%%é%e sides at the same time.

10 Each secondary circulation hole 61 formed by the
etching does not have such a “burr” as that of a
punching metal. Moreover, roughness like a shear mark
is not generated on the inner surface of the secondary
circulation hole 61. Therefore, shavings are hardly

15 caught, and clogging rarely occurs.

As shown in FIG. 1, a blade member 80 that
functions as a scraping plate is arranged near the
outer peripﬁeral surface of the secondary filter 60.
An end of the blade member 80 is in contact with or

20 close to the outer peripheral surface 75 of the
secondary filter 60.

A function of the filtering apparatus 10 having
the above configuration will now be described.

The liquid Q1 discharged from the machine tool 1

25 is supplied to the first filter tank portion 51 of the
filter tank 11 via the flow path 2. The sludge S

(which is schematically shown in FIG. 1) containing



-When the scraper 21 on the lower portion 13a of the conveyer 13 noves al ong
the bottom portion ha of 20the filter tank 11, the sludge S, e.g., the
relatively | arge shavi ngs deposited on the bottom portion ha noves together
with the scraper 21. Wien part of the sludge S noving together with the
scraper 21 cones into contact with the sludge S adhering to the | ower
surface 25of the primary filter 40, this skudge S comes off the | ower -
surface of the primary filter 40. Therefore, clogging can be prevented from
occurring in the lower 17 surface of the primary filter 40. It is to be

noted that the-ganYRYer b3 AL Bear Laged Ln SuChya gBRRS HhatyLhe, upper

end of the secon ion 2 raper cones into contact with the

over surface ghrsp kg BE MBLY %!olrtt‘i'bll'ls'@'l 18 s oGR8 lhed ener surface

of the primry can irect cl eane b? the second portion 21b.

The liquid @ thayghagikbawedel pbettibe 36C® tEE'E@&sEaE6rEQ6hiQma5gf
through the primary circul atiion 10holes 41 flows into the space 60a in the

secondary filteneb@cvrhpetheisecendany aoiedlkati of hokesoblegbrt hg.secondary
filter 60 arranged in the second filter tank portion 52. Shavings,

particles, and the Ritkéekbat pare todo thear ghatvd ngas ©rt heudlintthe secondary
circul ation 15hol es 61 adhere to positions near the inflow openings 6la of
t he secondary oertakaesonnhtshes fatstWied tekre tahdviprgsiopabtli so¥es and t he
i ke are deposited on the outer peripheral surface 75 of the secondary
“filter 60, theuPWewdpat RaEBESs LEESLIIONENCaPELNST YegdCydasAQar holes

20circul ation hole 61 substantially becones small. As a result, the
filtration efféét £&PMt hBesdCyRdasy répFeufattoR thbREs PE1ITEZN belt6rt Alr

| mpr oved. together with the liquid Ql, and flows into the second

10 filter tank portion 52. When the liquid Q1 passes
through the primary circulation holes 41, primary
filtration of relatively'large shavings is carried out.
When the liquid Q1 passes through the primary
circulation holes 41, thé shavings, the fine particles,

15 and others that float in the first filter tank portion
51 adhere to the lower surface of the primary filter 40
near inlets of the primary circulation holes 41.

When the scraper 21 on the lower portion 13a of
the conveyer 13 moves along the bottom portion 1lla of

20 the filter tank 11, the sludge S, e.g., the relatively
large shavings deposited on the bottom portion 1lla
moves together with the scraper 21. When part of the
sludge S moving together with the scraper 21 comes into
contact with the sludge S adhering to the lower surface

25 of the primary filter 40, this sludge S comes off the
lower surface of the primary filter 40. Therefore,

clogging can be prevented from occurring in the lower



-The sl udge S adhering to the outer peripheral surface 75 of the secondary
filter 60 is renoved by the 25bl ade nmenber 80 with rotation of the
secondary filter 60, and it is dropped onto the primary filter 40. The end
of the bl ade nenber 80 nmay be slightly apart from ,18 the secondary filter
60. In this case, when the shavings adhering to the outer peripheral
surface 75 of the secondary filter 60 comgyinto contact with the end of the
bl ade nmenber 80, the shavings can be dropped 5fromthe secondary filter 60.
The fine sludge S dropped onto the primary filter 40 is conveyed toward the

end portion 48 .of-fhhe RN MY Jii8y 44104 kg seqqnd Ppert in 2t pf the

scraper 21 with the novenent of the conveyer 13. The sludge S 10conveyed to

the end portiormd8 ithedrQpRRG NS g e Sirfanderl iradporRt hnad from
the end portion 48. In this nmanner, the upper surface of the primary filter
- 40 is cl eaned hnathehseepidPend @Ff 2he ckdditl sorapen 21b biThéesl udge S
dropped into the first filter tank portion 51 is deposited in the first
filter tank pomstirapesl.2IThemsdzavings comtiale Wiigh dh@ lowatr fshuawsdentod t he
first filter tank portion 51 fromthe flow path 2 are al so deposited in the
first fibter tahke 2Fipenty dilser e slIndgdiS depsesi ttée ilowele stinfecef il ter
tank portion 51 is conveyed toward the sludge discharge portion 16 by the
first portion 2fatée PHemeavagerd ter. 4Pheag dijrggitd yCcliganea® v [toged
into the secondary filter 60 flows into the clean tank 12 via 25the clean
liquid circul afERGFoPATEH 71 21 Phe ¢l ean

The liquid Q2 that has flowed into the second
filter tank portion 52 through the primary circulation
10 holes 41 flows into the space 60a in the secondary
filter 60 via the secondary circulation holes 61 of the
secondary filter 60 arranged in the second filter tank
portion 52. Shavings, particles, and the like that are
too large to pass through the secondary circuiation
15 holes 61 adhere to positions near the inflow openings
6la of the secondary circulatioﬁ holes 61. When the
shavings, particles, and the like are deposited on the
outer peripheral surface 75 of the secéndary filter 60,
the flow path cross-sectional area of each secondary
20 circulation hole 61 substantially becomes small. As a
result, the filtration effect of the secondary
circulation holes 61 can be further improved.
The sludge S adhering to the outer peripheral
surface 75 of the secondary filter 60 is removed by the
25 blade member 80 with rotation of the secondary filter
60, and it is dropped onto the primary filter 40. The

end of the biade member 80 may be slightly apart from



+liquid Cin the clean tank 12 is punped up by the punp 3 and supplied to
the machine tool 1 via the supply 19 flow path 4. Therefore, the
accurately filtered clean coolant (the clean liquid C) can be al ways
supplied to the nmachine tool 1, and the machine tool 1 can nornmally
function. 5As described above, the scraper 21 on the upper portion (the
return side portion) 13b of the .conveyer 13 according to this enbodi nent
has a function of cleaning the upper surface of the primary filter 40.
Further, this scraper 21 also has a function of noving 10 the sludge S

dropped onto t é)ré-é?cfrydg%)l ter 40 frpm t econdary filter 60 toward the
por 1

first filter -tan I on . ATfiltrati'on accuracy of “he primary

1 er 40 a0 A ol 0 SoESHIY JUIAA 50 S0 e

15secondary filter y exert t tration performance in

the relatively qleandd i, @ 1thated Ssoddei &) aldmel ot Large shaddgs are
filtered by the primary filter 40, and then the finer shavings or particles

are filtered byt hthesaciotiamendtd 1der Bk stheriefqy esart e tdddppd
damageabl e secondary filter 60 can be prevented from bei ng damaged by the
| ar ge shavi ngs.from the FRaddretamyr &ilacoorall.ng to the filtering apparatus 10
of this enbodi nent, since such a cleaning liquid jet 25 mechanism as that
in the conventional Weekiwashi sigidmesit diopped notte ethe redindfe filter
configuration i4SO Sii srrpcloirijeeyde’d 6}:r:)cxjnlacrodnStuhrreptei1’1Odn poofrteinoenr g4y 8 iosf StrltlaeI lp-ril\x/r?arreyover ’
filter 40 by the second portioﬁ 21b of the scraper 21
with the movement of the conveyer 13. The sludge S
10 conveyed to the end portion 48 is dropped into the
first filter tank portion 51 from the end portion 48.
In this manner, the upper surface of the primary filter
40 is cleaned by the second portion 21b of the scraper
21. |
15 The sludge S dropped into the first filter tank
portion 51 is déposited in the first filfer tank
portion 51. The shavings in the liquid Q1 that flows
into the first filter tank portion 51 from the flow
path 2 are also deposited in the first filter tank
20 portion 51. The sludge S deposited in the first filter
tank portion 51 is conveyed toward the sludge discharge
portion 16 by the first portiqn 2la of the scraper 21.
The clean liquid C that has flowed into the
secondary filter 60 flows into the clean tank 12 via
25 the clean liquid circulating portion 71. The clean

liquid C in the clean tank 12 is pumped up by the_pump

3 and supplied to the machine tool 1 via the supply



.20 deformation of the filter due to jet of the cleaning liquid like that in

t he backwashi ng nmesh drum can be avoi ded,

and durability of the secondary

filter 60 can be greatly inproved. 5The secondary filter 60 according to
this enbodi nent is arranged above the conveyer 13. Therefore, at the tine
e.g., a maintenance operation of the secondary filter 60,

the chain 20 of the conveyer 13 does not ve to be 10renoved. Therefore,
- an operation that handl es the secondary filter 60 can be facilitated.
a post-processing device required in the conventional highly

of perform ng,

Addi tional ly,
accurate filtr

- i ' I oL ! t
filtering appa?éa]{og"g 5133‘ h\r/]\% 'cﬁ :egre%ogreefﬁgc[]ﬂef iﬁ({kﬁgﬁtggr]le}'acé:llr}&zaeccr;éaén Oner

consunpt [ on of energy. cam e Ranf i gunat dindust rdala ARl calldidd o

filtering apparatus accor

ng to the present I nvention ca used Tor

The

filtering a |iqyd pidemd ha 120t he cpAiantnadiids mgediessid dedaitihat, on
t he occasion of enbodying the present invention, constituent elenents of

t he present
filter tank,

i nveiHdt@mbn €. 9., specific structures or arrangenent of the
the conveyer, the primary filter, and the secondary 25filter

that constitute the Ad |ldeeyaenipapps@ta)s tdan deraghanged andcloarupesr out
many ways.

to the

21

10

15

20

25

portion (the return side portion) 13b of the conveyer
13 according to this embodiment has a function of
éleaning the upper surface of the primary filter 40.
Further, this scraper 21 also has a function of moving
the sludge S dropped onto the primary filter 40 from
the secondary filter 60 toward the first filter tank
portion 51.

A filtration accuracy of the primary filter 40 is
lower than that of the seéondary filter 60 so that the
secondary filter 60 can sufficiéntly exert the
filtration performénce in the relatively clean liquid
Q2. That is, the relatively large shavings are
filtered by the primary filter 40, and then the finer
shavings or particles are filtered by the secondary
filter 60. Therefore, the thin and damageable
secondary filter 60 can be prevented from being damaged
by the large shavings.

Furthermore, according to the filtering apparatus
10 of this embodiment, since such a cleaning liquid jet
mechanism as that in the conventional backwashing mesh
drum is not required, the configuration is simplified,

and consumption of energy is small. Moreover,

in

Further, plural secondary filters may be arranged to be parall el



-movi-ng direction of the conveyer. Reference Signs List 10 ... filtering

apparatus 11 ... filter tank 513 ... conveyer 21 ... scraper 2la ... first
portion 21b ... second portion 40 ... primary filter 1041 ... primry
circulation hole 51 ... first filter tank portion 52 ... second filter tank
portion 60 ... secondary filter 61 ... secondary circulation hole 22

CLAIM5S 1. Afiltering apparatus conprisingp

deformation of the filter due to jet of the cleaning
liquid like that in the backwashing mesh drum can be
avoided, and durability of the secondary filter 60 can
be greatly improved.

5 The secondary filter 60 according to this
embodiment is arranged above the conveyer 13.
Therefore, at the time of performing, e.g., a
maintenance operation of the secondary filter 60, the
chain 20 of the conveyer 13 does not have to be

10 removed. Therefore, an operation that handles the
secondary filter 60 can be facilitated. Additionally,
a post-processing device required in the conventional
highly accurate filtration is no longer necessary.
Therefore, the compact filtering apparatus 10 which has

15 "a high filtration accuracy and lower consumption of
energy can be configured.

Industrial Applicability
The filtering apparatus according to the present

invention can be used for filtering a liquid other than

20 the coolant. It is neédless to say that, on. the
occasion of embodying the present invention,
constituent elements of the present invention, e.g.,
specific structures or arrangément of the filter tank,
the conveyer, the primary filter, and the secondary

25 . filter that constitute the filtering apparatus can be
changed and carried out in many ways. Further, plural

secondary filters may be arranged to be parallel to the



-a filter tank (11) which accommodates a liquid (Ql) to be filtered; 5a

sl udge di scharge portion (16) which is provided at a position higher than a
liquid level (@) of the liquid (QL) in the filter tank (11); a
conveyer (13) which conprises a scraper (21) that noves froma bottom
portion (1la) of the filter 10tank (11) to the sludge discharge portion
(16); a primary filter (40) which is arraaged inthe filter tank (11) al ong
a noving direction of the conveyer (13) and has a primary circul ation hole
(41) through which the liquid (Ql) passes; 15a first filter tank portion
(51) which is formed between the bottom portiaon (1la) of the filter tank
(11) and the pFliorYnlrn)? Tcﬁ1rteec(r%l(o£]00; Tnid chl%Veyezi:'second filter tank portion

(52) formed on i f. the primary filter (40) in the filter
20t ank (11); R%%r%%%gisﬁ(??‘%cal%econdary filter (60) which is rotatably

arranged in the secand filter a0k PYddand?) and has a secondary
circulation hole (61) through which the liquid (@) passes; and 25a
mechani sm (20, 67) whi ch ratiates- thawsecondary filter (60). 2. The
apparatus according to claim1, 23

5

13 ... conveyer
21 ... scraper
2la ... first portion
21b ... second portion
40 ... primary filter

10 41 ... primary circulation hole
51 ... first filter tank portion
52 ... second filter tank portion
60 ... secondary filter

61 ... secondary circulation hole



-wher-ein the secondary circulation hole (61) is smaller than the primry
circulation hole (41). 3. The apparatus according to claim1l1, wherein the
scraper (21) of the conveyer (13) 5conprises: a first portion (21la) which
faces the bottom portion (11a) of the filter tank (11) and noves al ong the
bottom portion (11a) on a | ower portion (13a) of the conveyer (13); and a
second portion (21b) which faces ‘an upper psurface of the primary filter
(40) and 10noves al ong the upper surface on an upper portion (13b) of the
conveyer (13). 4. The apparatus according to claim2, wherein the scraper
(21) of the conveyer (13) conprises: @ fifsf wogtion (21la) which faces the
bottom 15portion (1la) of the filter tank (11) and noves al ong the bottom

portion (1la) on a |lpwera poritdon {d3Wpdfatihe copeyeing13); and a second
portion (21b) which faces an upper surface of the primary filter (40) and

noves al ong the uppei surdeee 01k anl UPPETiEOrddcimiddeL0of1ideigonveyer
(13). 5. The apparatus according to claim 3, wherein the filter tank

(11) conprises @Iguitde eendrt 2k); whi ch guides a chain (20) in the | ower
portion (13a) of the conveyer (13), and the guide 25nmenber (25) guides the
chain (20) in such a mehukge tdigchdregs arornd gor tlon (21d) b phevisisdper
(21) moves at a position higher than a liquid level (Q3) of the
liquid (Ql) in the filter tank (11):
a conveyer (13) which comprises a scraper (21)
that moves.from a bottoﬁ portion (lla) of the filter
10 tank (11) to the sludge discharge portion (16);
a primary filter (40) which 1s arranged in the
filter tank (11l) along a moving direction of the
conveyer (13) and has a primary circulation hole (41)
through which the liquid (Ql) passes;
15 ~a first filter tank portion (51) which is formed
between the bottom portion (l1la) of the filter tank
(11) and the primary filter (40);
a second filter tank portion (52) formed on the
upper side of the primary filter (40) in the filter
20 tank (11);
a cylindrical secondary filter (60) which is
rotatably arranged in the second filter tank portion
(52) and has a secondary circulation hole (61) through
which the liquid (Q2) passes; and
25 a mechanism (20, 67) which rotates the secondary

filter (60).

2. The apparatus according to claim 1,



-along a |l ower surface of the primary filter (40). 24 6. The apparatus
according to claim4, wherein the filter tank (11) conprises a guide
menber (25) which guides a chain (20) in the |ower portion (13a) of the
conveyer (13), and the guide 5nenber (25) guides the chain (20) in such a
manner that the second portion (21b) of the scraper (21) noves along a

| ower surface of the primary filter (40).,%. The apparatus according to
claim1l1, wherein the nechanism (20, 67) mﬁlch rotates the 10secondary
filter (60) conprises a sprocket (67) that neshes with the chain (20) in

t he upper portion (%&%ﬁrﬁqﬂhtﬁ% cso%ogﬁré;?)lcgl)rg%oa@iaoq}o%eolean%1t)he_Lssecondary

filter (60) rotates e spro riven to rotate with the

movenent of th%T%gqégygﬁagl%%ﬁﬁgz%ﬂi?giéffya%¥%%§fqﬁﬁkyg4ngprising:

a filter tank acco a liqui to be filtered,

a sludge discharge portitgR GH)a M dqpoHgled atiapasi tion higher than
aliquid level (@) of the 20Iiquid (QL) in the filter tank (11); a

conveyer (13) whichuweemeiinsehed ssfarar () dhathamyvesrdyeam @ ot t om
portion (1la) of the filter tank (11) to the sludge di scharge portion (16)
and al so5conpr iceeprdskewer danrtsitoporidan wWileh mbvedh dacrg d&h25bottttom
portion (1lla) of the filter tank (11) and an
portion (lla) of the filter tank (11) and moves along
the bottom porﬁion (lia) on a lower portion (13a) of
"the conveyer (13); and a second portion (21b) which
faces an upper surface Qf the primary filter (40) and
10 moves along the upper surface on an upper portion (13b)
of the conveyer (13). |
4. The apparatus according to claim 2,
wherein the scraper (21) of the conveyer (13)
comprises: a first portion (2la) which faces the bottom
15 portion (lla) of the filter tank (11) and moves along
the bottom portion (1lla) on a lower portion (13a) of
the conveyer (13); and a second portion (21b) which
faceé an upper surface of the primary filter (40) and
moves along the upper surface on an upper portion (13b)
20 of the conveyer (13).
5. The apparatus according to claim 3,
wherein the filter tank (1ll) comprises a guide
member (25) which guides a chain (20) in the lower
portion (13a) of the conveyer (13), and the guide
25 . member (25) guides the chain (20) in such a manner that

the second pdrtion (21b) of the scraper (21) moves

along a lower surface of the primary filter (40).



.upper portion (13b) which noves above the |lower portion (13a) in the
opposite direction to the |lower portion 25 (13a), the scraper (21)
conprising a first portion (2l1a) which protrudes on the | ower portion
(13a) toward the bottom portion (11a) of the filter tank (11) and a second
portion (21b) which faces the opposite side of 5the first portion (2la);

a primary filter (40) which is arranged beween the |ower portion (13a) and
t he upper portion (13b) of the conveyer (13) along a noving direction of

t he conveyer (13) in the filter tank (11), and conprises: a 10l ower surface

- which has a primary gir t] ( T ich the liquid (QL)
passes and is paralfgl ﬁgkgﬁﬁﬁhﬁﬁféﬁr{§§?%£“§¥q?ﬁ3@%§$gggr (21) on the

| over portion (132) ,afe Ade, GaWeyeredl Daniand B0 dpgsrs SN face, Ml ch i s

parallel to the noving direction of 15the scraper (21) on the upper portion
(13b) of the cevexer ©b3) wHikth YNl sSW Iaca 4 hergofi baimg 1&weaned by the

second portion (21b) of the scraper (21); a first filter tank portion
(51) which is fermadnbetwesn dihe Heotdommayent | @B)(,1ka)d afhd heifdd ter tank
. 20(11) and the primary filter (40); a second filter tank portion (52)

whi ch i s 5f or nedheoetrhg 250 peyuisiede tdfe tdhea ipr i (Pd)y ifri [duerh (A@annert hédaft [ ter
tank (11) and communi cates with the first filter tank portion (51) through
the prinmary ci the seicomch@laxrtion (21lb) of the scraper (21) moves

along a lower surface of the primary filter (40).
7. The apparatus aécording to claim 1,
wherein the mechanism (20, 67) which rotates the
10 secondary filter (60) comprises a sprocket (67) that_
meshes with the chain (20) in the upper portion (13b)
of the conveyer (13) from above, and the secondary
filter (60) rotates when the sprocket (67) is driven to
rotate with the movement of the conveyer (13).
15 8. A filtering apparatus comprising:

a filter tank (11) which accommodates a liquid
(Ql) to be filtered;

a2 sludge discharge portion (16) which is provided
at a position higher than a liquid level (Q3) of the

20 liquid (Ql)_in the filter tank (11);

a conveyer (13) which comprises a scraper (21)
that moves from a bottom portion (1lla) of the filter
tank (11) to the sludge discharge portion (16) and also
comprises a lower portion (13a) which moves along a

25 bottom portion (lla) of the filter tank (11) and an
upper portion (13b) which moves above the lower portion

(13a) in the opposite direction to the lower portion



25(41) of the primary filter (40), and into which the liquid (QL) in the
first filter tank portion (51) flows through the primary circul ation hol e
(41); 26 a cylindrical secondary filter (60) which is rotatably
arranged in the second filter tank portion (52) and has a secondary
circulation hole (61) through which a liquid (@) in the second filter tank
portion 5(52) passes; and a mechanhgm (20, 67) which rotates the
secondary filter (60). 9. The apparatus accordlng to claim8,

wherein the secondary circulation hole (61) is 10snaller than the primry

| at hol 0. t gt wh
fhgcglﬁsiogorglgn%(21§f£ éQ%? ?2&2% %%g%%%%%%1eysiﬂ] é?éﬁ%%s ébpositgge:z
the first filtentbgnk R '&%t(r%@est pard, d ﬁ%w%'ﬂl(ﬂﬂﬁ‘rt@o%ﬁh@ir%% RSN 15

(16), and the second portion (21b) of the scraper (21) drops the sludge (S)

on the prinmary thid 1Ry tAP)podrawaid tihe )f igrsteld ltiarn dramafor ¢1i1gn Afl)a from
an end portion (48) of the primry fllter (40). 11. The apparatus according

to claim9, 20@keeid ddie ifdn S21p9r indreh( Zhade sOft HW &I ARR sildl)ofconveys
sludge (S) deposited in the first filter tank portion (51) toward the
sl udge dbschar gepdritisdn pckd)icrand®ltahe second portion (21b) of the scraper
(21) drops the sludge (S) on the primary filter (40) toward 25the first
filter tank portion & PRimanymn tad Edht ivdriqu8)s cfrnanggst ibatrwedn | t er
(40). the lower portion (13a) and the upper portion (13b) of
the conveyer (13) along a moving direction of the
conveyer (13) in the filter tank (11), and comprises: a
10 lower surface which has a primary circulation hole (41)
through which the liquid (Ql) passes and is parallel to
a moving direction of the scraper (21) on the lower
portion (13a) of the conveyer (13); and an upper
surface which is parallel to the moving direction of
15 the scraper (21) on the upper portion (13b) of the
conveyer (13), the upper surface therecf being cleaned
by the second portion (21b) of the scraper (21);

a first filter tank portion (51) which is formed

between the bottom portion (1lla) of the filter tank
20 (11) and the primary filter (40);

a second filter tank portion (52) which is formed
on the upper side of the primary filter (40) in the
filter tank (11) and communicates with the first filter
tank portion (51) through the primary circulation hole

25 (41) of the primary filter (40), and into which the
liquid (Q1l) in the first filter tank portion (51) flows

through the primary circulation hole (41);
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a cylindrical secondary filter (60) which is
rotatably arranged in the second filter tank portion
(52) and has a secondary circulation hole (61) through
which a liquid (Q2) in the second filter tank portion
(52) passes; and

a mechanism (20, 67) which rotates the secondary
filter (60).

9. The apparatus according to claim 8,

wherein the secondary circulation hole (61) is
smaller than the primary circulation hole (41).

10. The apparatus according to claim 8,

wherein the first portion (2la) of the scraper

(21) conveys sludge (S) deposited in the first filter

tank portion (51) toward the sludge discharge portion

(16), and the second portion (21b) of the scraper (21)
drops the sludge (S) oﬁ the primary filter (40) toward
the first filter tank portion (51) from an end portion
(48) of the primary filter (40).

11. The apparatus according to claim 9,

wherein the first portion (2la) of the scraper
(21) conveys sludge (S) deposited in the first filter
tank portion (51) toward the sludge discharge portion
(16), and the second portion (21b) of the scraper (21)
drops the sludge (S) on the primary filter (40) toward
the first filter tank portion (51) from an end portion

(48) of the primary filter (40).



