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1 DESCRIPTIONDIRTY LIQUID TREATING APPARATUS 5

Technical Field The present invention relates to a contaminated fluid
recovery apparatus for decontaminating a contaminated fluid in which
chips, fine sludge, etc., are mixed, for example. Background Art 10 A
machine tool or the like for machining, such as cutting, grinding, etc.,
uses a fluid such as a coolant for coolirjfg a workpiece. This fluid is mixed
with foreign matter, such as chips (shavings) produced by machining,

fine sludge, etc. In order t0 réuse theFcont&mihated fltid 15 that contains
the chips, sludge, etc., a contaminated fluid recovery apparatus is used to
remove the chips, sludge, etc., from the contaminated fluid. The inventors

hereof have long begn develogingy coniamingied fiuid racayery

apparatuses. In consequence, 20 they have succeeded in developing a
high-performance contaminated fluid recovery apparatus that combines a
conveyor and a sludge removal mechanism provided with a magnetic
drum, as described in Jpn. Pat. PP ROKAL ePdblication No.
G L o e
recovery apparatus for decontaminating a contaminated fluid
in which chips, fine sludge, etc., are mixed, for example.
Background Art

A machine tool or the like for machining, such as
cutting, grinding, etc., uses a fluid such as a coolant for
cooling a workpiece. This fluid is mixed with foreign
matter, such as chips (shavings) produced by machining,
fine sludge, etc. In order to reuse the contaminated fluid
that contains the chips, sludge, etc., a contaminated fluid
recovery apparatus is used to remove the chips, sludge,
etc., from the contaminated fluid.

The inventors hereof have long been developing
contaminated fluid recovery apparatuses. In consequence,
they have succeeded in developing a high-performance
contaminated fluid recovery apparatus that combines a
conveyor and a sludge removal mechanism provided with a

magnetic drum, as described in Jpn. Pat. Appln. KOKAI

Publication No. 2005-66820, for example.



10

15

20

25

section) near the fluid surface of a dirty tank. Fine magnetic sludge in a
contaminated fluid is attracted to 5 the outer peripheral surface of the
magnetic drum. The conveyor is provided with scrapers. Relatively large

chips and the like that are deposited on the bottom of the dirty tank are
scraped out by the scrapers toward an exit section outside the dirty tank.

10 Some contaminated fluids may contain ultrafine particles, such as very
fine carbon particles. While the contaminated fluid recovery apparatus is
operating, these ultrafine particles tend to adhere to fine air bubbles and

the like mixéteinsthe ¢ontarainatedlfluie, ctmproseed towariethetfhid magnetic
surgélge of the dirz tank, and float for hours on the fluid surface. If the

sludye"Temddal mEcH&HISMSS I6tated &tthe ¢rebhbiAg %_%Eﬁéﬁf’(o&@ﬁﬂ%ﬁ/f Low
sectigr)nes! fthe duid surface of the dirty-1ank, the l:—ilt% Ine yaétécrlﬁs: that, o

exist near the fluid 20 surface inevitably flow into the side of'a clean tank
throughrthe circulating sections Eventitthese tleafinepatticles get e they o
clean tank, the contaminated fluid recovery apparatus can exhibit high
perforfmafté SithBEt ARy Baricufar 2595 8ctical problemunsthigheirum.  The

sreclf e fepuighol e conmbsed g sl o

cont@aminatechfividrecavery apparatuses thabeaN ted on the bottom of
the dirty tank are scraped out by the scrapers toward
an exit section outside the dirty tank.

Some contaminated fluids may contain ultrafine
particles, such as very fine carbon particles. While
the contaminated fluid recovery apparatus is operating,
these ultrafine particles tend to adhere to fine air
bubbles and the like mixed in the contaminated fluid,
proceed toward the fluid surface of the dirty tank, and
float for hours on the fluid surface. If the sludge
removal mechanism is located at the circulating section
(ocverflow section) near the fluid surface of the dirty
tank, the ultrafine particles that exist near the fluid
surface inevitably flow into the side of a clean tank
through the circulating section.

Even if these ultrafine particles get into the
clean tank, the contaminated fluid recovery apparatus
can exhibit high performance without any particular
practical problem. As higher specifications will be
required of the contaminated fluid recovery apparatuses

in the future, however, there will possibly be a demand
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capture smaller ultrafine particles. Disclosure of Invention The object of
the present invention is to provide 5 a contaminated fluid recovery
apparatus capable of removing very fine particles in a fluid, not to

mention relatively large chips. A contaminated -fluid recovery apparatus
of the present invention comprises a dirty tank which contains 10 a fluid
to be cleaned, an exit section provided in @ position higher than a fluid
surface of the dirty tank, a conveyor having a scraper which scrapes out
an objects of removal deposited on a bottom portion of the dirty tank
towaRfthe Exftsettisn andinclbeing acks ower Jropeors, whiels moves can

along the bottom portion of_ the dirty tank toward the exit section, and an
uppcg?pp%“rlﬁgn,%vnhglgri?nrov%%%tg\?/g & sttty EnG Bf the lower portion via

a region over the lower postion, aflid cirgulating sectign which connects
the inside and 20 outside of the dirty tank, a sludge removal mechanism

including ahagreéticedrune Whidhes focatedh betiveemtheo lowes p@étiq{\:_ovide
and the upper portion of the conveyor in the vicinity of the fluid circulating
sectioff fHth@ 4G taRk Bhdis rtafeiEhy UrvBRafigig Btrfage@sle of

retaiing meansouhich keeps e lluid surface of they dirty tankina, .

position higher than %he fluid circulating section an {he magnéilc drufty,

andc@datively large chips.

A contaminated fluid recovery apparatus of the

present invention comprises a dirty tank which contains
a fluid to be cleaned, an exit section provided in a
position higher than a fluid surface of the dirty tank,
a conveyor having a scraper which scrapes out an
objects of removal deposited on a bottom portion of the
dirty tank toward the exit section and including a
lower portion, which moves along the bottom portion of
the dirty tank toward the exit section, and an upper
portion, which moves toward a starting end of the lower
portion via a region over the lower portion, a fluid
circulating section which connects the inside and
outside of the dirty tank, a sludge removal mechanism
including a magnetic drum which is located between the
lower portion and the upper portion of the conveyor in
the vicinity of the fluid circulating section in the
dirty tank and is rotationally driven, fluid surface
retaining means which keeps the fluid surface of the
dirty tank in a position higher than the fluid

circulating section and the magnetic drum, and a



scraping member which is provided in the dirty tank, scrapes off sludge
by contacting an outer peripheral surface of the magnetic drum, and
drops the sludge toward the lower portion of the conveyor. 5 According to
the present invention, chips and the like deposited on the bottom portion
of the dirty tank, among the objects of removal mixed in the fluid, are
removed by the conveyor. Fine magneticsludge floating in the
contaminated fluid is captured by the magnetic 10 drum of the sludge
removal mechanism as it passes through the fluid circulating section.
Siné€ 1> Mg it timvis imimetsedircthe diedt, the bbterdpetipherahk,
surface of the ma neﬁA rum can be effectively utilized as a sludge

attracting surface. 15AY the chipsand glﬁﬁé@?hﬁ%rt@%?&bébe&dtwlfﬁe
conygyaremetge from the &H@c%fac%uaomsr% fa{}eodg%mel?é Uy 0f e

example, carbon that float on the fluid surface of the irty tank adhere to
the thipsrdnd studgewend arercarred op ta ke exihsection. 20 When the
operation of the contaminated fluid recovery apparatus is stopped, some

of the fine Z54fidigs RBafity bR hefiGiaKuHace 6P lie afty Bhkasiniie the
the ed.f a re to he chr S sludge that a
f?Q@@QSBQJbJC%% Qg a{jrt?g &8, 01% o dﬁty tanIC<) \N% g[}fll c}lr%t% tank,

deposited on'the bottom 25 portion € opera
of thiscapparatusos Testaged rthedinepartigles adhering to. the chips and

sludge are scraped out together with the
removed by the conveyor. Fine magnetic sludge floating
in the contaminated fluid is captured by the magnetic
drum of the sludge removal mechanism as it passes
through the fluid circulating section. Since the
magnetic drum is immersed in the fluid, the outer
peripheral surface of the magnetic drum can be
effectively utilized as a sludge attracting surface.

As the chips and sludge that are scraped out by
the conveyor emerge from the fluid surface, some of
fine particles of, for example, carbon that float on
the fluid surface of the dirty tank adhere to the chips
and sludge and are carried up to the exit section.

When the operation of the contaminated fluid
recovery apparatus is stopped, some of the fine
particles floating on the fluid surface of the dirty
tank sink in the contaminated fluid and adhere to the
chips, sludge, etc., that are deposited on the bottom
portion of the dirty tank. When the operation of this
apparatus 1s restarted, the fine particles adhering to

the chips and sludge are scraped out together with the
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5 chips and sludge toward the exit section by the conveyor. For these
reasons, ultrafine particles that cannot be easily removed by the conveyor
can also be removed effectively. 5 In a preferred form of this invention,
the fluid surface retaining means is an overflow tank which

communicates with the dirty tank through the fluid circulating section, and
the fluid decontaminated through the slugige removal mechanism is fed
into a 10 clean tank through the overflow tank. The magnetic drum should
preferably be located in a horizontal posture between the lower portion
and-thel Bppepdition of tHeotErvdyoh so iat ansexis therebly extends
alon%Itlhe moving c%lrectig of the scrager of 15 the conveyor. In an aspect

of the present invention, the - conveyor i&movatié it érfﬁstp(ﬁifgtdi%ea?ld_ at
seconeindireqtionopposije fa.the rst diregtion. 1he . conveyor is moyed jn,

the first direction and the second 20 direction by a rotary drive mechanism
that ircludes ae fevarsiblesfptor. The rotary drive mechanism is switched

between the first direction and the second direction by switching means

such as a fifhef. iPthRIGOTWEFor REbnfiguiedits b siitdhatile 2Ee fluid
between Jue fitst diection, and the,sqqond direetion, the emefolng.cips
and the like that are floating on
communicates with the dirty tank through the fluid
circulating section, and the fluid decontaminated
through the sludge removal mechanism is fed into a
clean tank through the overflow tank.

The magnetic drum should preferably be located in
a horizontal posture between the lower portion and the
upper portion of the conveyor so that an axis thereof
extends along the moving direction of the scraper of
the conveyor.

In an aspect of the present invention, the
conveyor 1is movable in a first direction and a second
direction opposite to the first direction. The
conveyor 1s moved in the first direction and the second
direction by a rotary drive mechanism that includes a
reversible motor. The rotary drive mechanism is
switched between the first direction and the second
direction by switching means such as a timer.

If the conveyor is configured to be switchable
between the first direction and the second direction,
the emerging chips and the like that are floating on

the fluid surface of the dirty tank can be adhered to
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the fluid surface of the dirty tank can be adhered to 6 the scraper or the
like of the conveyor as they are moved toward the exit section when the
conveyor moves in the second direction. An example of the fluid surface
retaining means is 5 an overflow tank which communicates with the dirty
tank through the fluid circulating section. As the fluid overflows the
overflow tank, the fluid surface of the dirtg tank is situated corresponding.
to the upper portion of the conveyor. 10 In an aspect of the present

invention, a first guide plate is formed extending diagonally upward along
the TdWfer PorGaITof the dorveydrfor fof BRedirg mkabward tHeeexiare

secy'% eazﬁldt%vsq %deagl%idg fp%ll%tesig Cf%rlrg%d Eﬁtendl)&%}edla onally \;Févﬁges

u
along the upper 15 portion of the conveyor. The Scraper of the Coft

is canfigured & be i contastwith the respective upper surfaces of these
guide plates. In order to further enhance filtering degree, a filter drum

may be coAtairfetkincal filter fank intd 120iwhich thie faidrfitered bydheeans is
sludge removal mechanism is introduced. The filter drum is provided with

a filtst. THE filter ¥ coMpbsEa st a perBe btate With 4§ idfge imierdry tank

throughdiales iormed, ietein, fhe potiis plates foqmed na eylindiggl

25 shape. Respective inlets of the through™holes open In
overflows the overflow tank, the fluid surface of the
dirty tank is situated corresponding to the upper
portion of the conveyor.

In an aspect of the present invention, a first
guide plate is formed extending diagonally upward along
the lower portion of the conveyor from of the dirty
tank toward the exit section, and a second guide plate
is formed extending diagonally upward along the upper
portion of the conveyor. The scraper of the conveyor
is configured to be in contact with the respective
upper surfaces of these guide plates.

In order to further enhance filtering degree, a
filter drum may be contained in a filter tank into
which the fluid filtered by the sludge removal
mechanism is introduced. The filter drum is provided
with a filter. The filter is composed of a porous
plate with a large number of through holes formed
therein. The porous plate is formed in a cylindrical
shape. Respective inlets of the through holes open in
an outer peripheral surface of the cylindrically formed

porous plate. Respective outlets of the through holes
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an outer peripheral surface of. the cylindrically formed porous plate.
Respective outlets of the through holes 7 open in an inner peripheral
surface of the porous plate. The through holes are formed by, for
example, etching. Sludge that is produced when a carburized and 5
qguenched material is ground contains ferromagnetic or paramagnetic
substances as well as magnetic substances. The sludge of this type
cannot be thoroughly removed by the magnetic drum only. According to
the one form of the present invention provided with the filter drum, 10
however: aléleanerfiii@ candeicbtained byitteeng thée sitidgethabus
cont ns non-ny netEh LEﬂ%ama netic substances bé means of the filter

drum> Brif Desciptionh ST AW TG i8is 28t naviewdf afxample,

conmggt@g_ﬂwd 15 recovery apparatus according to a first embodiment
of the present invention; FIG. 2 is a sectional view of the contaminated

fluid recoveryapparatus taken alonpgltined2:k2:0f aF s A 20164 348 @
sectional view of a contaminated fluid recovery apparatus according to a
secOHEBRTHOUIMBREST e PreseManvéntiorn FiGN4 i 8 seetGHl vievE ob©

the contaminaled; fluid iscovery appraratys taken along line FA-FA0L  ances.
The sludge of this type cannot be thoroughly removed by
the magnetic drum only. According to the one form of
the present invention provided with the filter drum,
however, a cleaner fluid can be obtained by filtering
the sludge that contains non-magnetic or paramagnetic
substances by means of the filter drum.

Brief Description of Drawings

FIG. 1 is a sectional view of a contaminated fluid
recovery apparatus according to a first embodiment of
the present invention;

FIG. 2 is a sectional view of the contaminated
fluid recovery apparatus taken along line F2-F2 of
FIG. 1;

FIG. 3 is a sectional view of a contaminated fluid
recovery apparatus according to a second embodiment of
the present invention;

FIG. 4 1s a sectional view of the contaminated
fluid recovery apparatus taken along line F4-F4 of
FIG. 3; and

FIG. 5 is a plan view of a part of a porous plate

of a filter drum.
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25 FIG. 3; and FIG. 5 is a plan view of a part of a porous plate of a filter
drum. 8 Best. Mode for Carrying Out the Invention A first embodiment of
the present invention will now be described with reference to FIGS. 1 and
2. FIG. 1 shows an outline of a recovery system that 5 removes foreign
matter from a coolant used in a machine tool 1, such as a machining
center, thereby making the coolant reusable. The contaminated coolant
discharged from the machine tool 1 is an example of a contaminated
fluid D to be cleaned. The contaminated fluid D 10 contains chips
produced by ciing dtane like,fofeigrn matterdncluding finevsinddesuch
as iron powder, an fénebor ultrafine particles of carbon or the like. The

contaminated flid D i$184 FoRTthe MachiiE ©bFS 6 a cohtsmintad ¥l
fluid regoxeryapparatys 1, 15:through,a discharge passage 2, The, |

contaminated fluid recovery apparatus 10 serves to decontaminate the
contaminatétidluid DsAoeleaned fluid 1G thatds decontaminateddyysthen that
contaminated fluid recovery apparatus 10 is fed again to the machine tool

1 thfSUYHE6 a’upphPpasiage A afterPeifg ﬁeﬁhb@amp%fﬁé p;;%paamachine
he.f ngi iled d iption of th taminated fluid recover
T %B%QWTQ '§1§c%et§'£eda %%Céwﬂggrg%mc.eer(fg%qr Q%eﬁ%%/ :{naq{é%c,gy the

apparatus 10 used in the recovery syst As shown'In an

the coolant reusable. The contaminated coolant discharged

from the machine tool 1 is an example of a contaminated
fluid D to be cleaned. The contaminated fluid D
contains chips produced by cutting or the like, foreign
matter including fine sludge such as iron powder, and
fine or ultrafine particles of carbon or the like.

The contaminated fluid D is fed from the machine
tool 1 to a contaminated fluid recovery apparatus 10
through a discharge passage 2. The contaminated fluid
recovery apparatus 10 serves to decontaminate the
contaminated fluid D. A cleaned fluid C that is
decontaminated by the contaminated fluid recovery
apparatus 10 is fed again to the machine tool 1 through
a supply passage 4 after being pumped up by a pump 3.

The following is a detailed description of the
contaminated fluid recovery apparatus 10 used in the
recovery system. As shown in FIGS. 1 and 2, the
contaminated fluid recovery apparatus 10 includes a
dirty tank 11, which contains the contaminated fluid D,
and a clean tank 12 located adjacent to the dirty tank

11. The contaminated fluid D is fed from the
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contaminated fluid recovery apparatus 10 includes a 25 dirty tank 11,
which contains the contaminated fluid D, and a clean tank 12 located
adjacent to the dirty tank 11. The contaminated fluid D is fed from the 9
downstream end of the discharge passage 2 into the dirty tank 11. A
scooping section 15 is formed at an end portion of the dirty tank Il. The
scooping section 15 extends 5 diagonallyupward from the end portion qf
the dirty tank 11. A rotary drive mechanism 16 that is driven by a motor is
provided at the top of the scooping section 15. A conveyor 20 is provided
extétiliitPabhga SottorA £ 16 portidbhsthestathe Rirmptank L1 and the-he
scogging s%ceyzg ]1 . The conveyor 20 includes a chain 23 as an

ing

example Sf wing ransmission means and scrapers 24 attached to the

chain 23. Theschain 23endiessly, trayels hetwgen, an upper sprockef 21, ;

and a lower i5 sprocket 22. The chain 23 is moved in the direction
indieated by artow ¥ ingHI&. 1 by th& retarycdrive: mechanisted 61 Fhextends
chaip, 23 is guided by guide members 25 in its moving direction. The

quide féBers 25 Ard= ot atecn tHetbstiohn Hsorion 118 of e diftytaik
11'@QnleelsiQrap%rsr%zltgrreyarcﬁ%qg?d ateer%a%g@%/glrgfavg IS in wtkhe&ﬁpigrfven by

: ha
longitudinal direction of the chain 23. ve ge chips alty
showmin#d®. 2ptrovided at the top of the scooping section

15.

A conveyor 20 1is provided extending along a bottom
portion lla of the dirty tank 11 and the scooping
section 15. The conveyor 20 includes a chain 23 as an
example of winding transmission means and scrapers 24
attached to the chain 23. The chain 23 endlessly
travels between an upper sprocket 21 and a lower
sprocket 22. The chain 23 is moved in the direction
indicated by arrow F in FIG. 1 by the rotary drive
mechanism 16. The chain 23 is guided by guide members
25 in its moving direction. The guide members 25 are
located on the bottom portion lla of the dirty tank 11.

The scrapers 24 are arranged at regular intervals
in the longitudinal direction of the chain 23.
Relatively large chips K (typically shown in FIG. 2) to
be removed settle on the bottom portion 1la of the
dirty tank 11. The chips K, along with sludge and the
like, are carried out into an exit section 26 through
the scooping section 15 by the scrapers 24. The exit

section 26 is located outside the dirty tank 11. The
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be removed settle on the bottom portion 11a of the dirty tank li. The chips
K, along with sludge and the 25 like, are carried out into an exit section 26
through the scooping section 15 by the scrapers 24. The exit section 26
is located outside the dirty tank 11. The 10 exit section 26 situated in a
position higher than a fluid surface Q of the dirty tank 11. The chips,
sludge, etc., having reached the exit section 26 drop from the exit section
26 toward a recovery box 27. 5 The conveyor 20 includes a lower portion
(outward portion) 20a and an upper portion (inward portion) 20b. The
lowEFPortiGR 20a Tt tRe comveldr 20 moves aloagd ttherbdttonr portiondla 2

of the dirty tank 11 toward the_exit section 26. The upper portion 20b of
the%%ﬁlvjé%/o?]iﬁ%focr%o eS from the elﬁttsvecﬁﬁﬁ}QG%Warap%est&rtﬁhE%nd

20cof the,lowes portion, 20a yia a region qver the, lower portion, 208.A
lower sprocket 22 is located at the starting end 20c. As shown in FIG. 1,

the tlean tahle 12%s forareck 15radjgtent taathé dirty dank/ 2t Theoelean .

tank 12 is separated from the dirty tank 11 by a partition plate 30. As

shown in FIG2 SR 8G&fbw tank 3% YHEE furctibRY 2% fRAF Stidacel outward

retaing means;s atached. fo g lank gl ihe diny lank 1, The gleaned 5,

fluid C 20 that is decontaminate &rouéﬁ a sfudrée removal mechanis

40 (mentiooed tater)ftows throughtheche conveyor 20 moves along
the bottom portion lla of the dirty tank 11 toward the
exit section 26. The upper portion 20b of the conveyor
20 moves from the exit section 26 toward a starting end
20c of the lower portion 20a via a region over the
lower portion 20a. A lower sprocket 22 is located at
the starting end 20c.

As shown in FIG. 1, the clean tank 12 is formed
adjacent to the dirty tank 11. The clean tank 12 is
separated from the dirty tank 11 by a partition plate
30. As shown in FIG. 2, an overflow tank 31 that
functions as fluid surface retaining means is attached
to the flank of the dirty tank 11. The cleaned fluid C
that is decontaminated through a sludge removal
mechanism 40 (mentioned later) flows through the
overflow tank 31 into the clean tank 12.

The overflow tank 31 communicates with the dirty
tank 11 through a fluid circulating section 32. If the
level of the fluid surface Q of the dirty tank 11

exceeds a predetermined height, the cleaned fluid C

overflows an upper end 3la of the overflow tank 31. As
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overflow tank 31 into the clean tank 12. The overflow tank 31
communicates with the dirty tank li through a fluid circulating section 32. If
the 25 level of the fluid surface Q of the dirty tank 11 exceeds a
predetermined height, the cleaned fluid C overflows an upper end 31a of
the overflow tank 31. As 11 the overflowing cleaned fluid C flows into the
clean tank 12, the fluid surface Q of the dirty tank 11 is kept at the
predetermined height. The fluid surface Q of the dirty tank 11 is kept at a
position higher than 5 the fluid circulating section 32 and a magnetic drum
42 by theovearfloamtank 311 Fhe ety tankd 10s provided with thesludgean
remogalkm(fghani m 40. The slucgr%e removal mechanism 40 of this

embodimentis provided With theTmagiretid dtant 16 4314 motbRBE (SHovis
in Fi@-p]t)1 APOWER! tm%@%ﬁ&@&e'ﬂé‘%ﬁﬁ# ra@ﬂ% ”%ﬁxrﬂli’%r %%i%%'ce Q

The magnetic drum 42 is contained in the dirty tank 11. The motor

rotate’s theemedgmetic drumk 42 1in the diegetionofaamow A indnl Gy 2578 than
power transmission system 44 15 transmits the rotation of the motor 43 to

the MHgnetit ‘qrurt 42U TRE SBApRRCREATbe? 4538 Providewirethecdidyum 42

tank 11. E@e magn ic drum 42 is a cylinder of a nonmagnetic material,
such %ststain%ss s%e A EBﬁma?gﬁét 46 which has a strong magnetism is

located in The dirty tank 11 is provided with the sludge
removal mechanism 40. The sludge removal mechanism 40

of this embodiment is provided with the magnetic drum

42, a motor 43 (shown in FIG. 1), a power transmission
system 44, a scraping member 45, etc. The magnetic
drum 42 is contained in the dirty tank 11. The motor

43 rotates the magnetic drum 42 in the direction of
arrow A in FIG. 2. The power transmission system 44
transmits the rotation of the motor 43 to the magnetic
drum 42. The scraping member 45 is provided in the
dirty tank 11.

The magnetic drum 42 is a cylinder of a
nonmagnetic material, such as stainless steel. A
magnet 46 which has a strong magnetism is located in
the magnetic drum 42. A gap is defined between the
outer surface of the magnet 46 and the inner peripheral
surface of the magnetic drum 42. The magnet 46 is
fixed to a frame 47 that is attached to the dirty tank
11. The magnetic drum 42 rotates relatively to the
magnet 46 in the direction of arrow A.

In the vicinity of the fluid circulating section
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the magnetic drum 42. A gap is defined between the outer surface of the
magnet 46 and the inner peripheral surface of the magnetic drum 42. The
magnet 46 is fixed to a frame 47 that is attached to the dirty tank 25 11.
The magnetic drum 42 rotates relatively to the magnet 46 in the direction
of arrow A. In the vicinity of the fluid circulating section i2 32 in the dirty
tank 11, the magnetic drum 42 is located between the lower portion 20a
and the upper portion 20b of the conveyor 20. More specifically, an axis
X of the magnetic drum 42 is extending along the 5 moving direction

(inditated by AfroWEY-ds 8ROVIN It FIGh FhEasarietic diummd R is
i bstantially horizontal posture b frame 47 (shown in
B e S !

FIG. 2) or the i e. ntire peﬁﬁheele e Crjnagne ic

immessed ththecgontaminated Auidi0 2. Agshown inFIG.2:an Upper,  4n
guide plate 51 and a lower guide plate 52 are arranged in the dirty tank

11. eRiesguiide plates Slcartb52 aredecunved i acireulaeard 1sg asltong the
extend along the outergeripheral surface of 15 the ma%netic drum 42. An

uppBF HididpasshgE B398 fOMed DRiFEePiheipiY guldeplaid S¥and"

the smagnetic drum. 42,4 lower fluid passage, 54 '&fgﬁ%‘%‘é cpetween the

lower guide plate 52 and the magnetic drum 42. In FIG, 2, arrow B

indieates @edirectibhyn mhicleontal posture by the frame 47 (shown
in FIG. 2) or the like. The entire periphery of the
magnetic drum 42 is immersed in the contaminated fluid
D.

As shown in FIG. 2, an upper guide plate 51 and a
lower guide plate 52 are arranged in the dirty tank 11.
The guide plates 51 and 52 are curved in a circular arc
so as to extend along the outer peripheral surface of
the magnetic drum 42. An upper fluid passage 53 is
formed between the upper guide plate 51 and the
magnetic drum 42. A lower fluid passage 54 is formed
between the lower guide plate 52 and the magnetic drum
42. In FIG. 2, arrow B indicates a direction in which
a fluid flows.

The fluid passages 53 and 54 communicate with the
overflow tank 31 through an opening 55. The opening 55
is formed in the sidewall 11b of the dirty tank 11.

The fluid passages 53 and 54 and the opening 55
constitute the aforesaid fluid circulating section 32
for connecting the inside and outside of the dirty tank

11. The aforesaid magnetic drum 42 is located near the
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20 a fluid flows. The fluid passages 53 and 54 communicate with the
overflow tank 31 through an opening 55. The opening 55 is formed in the
sidewall 11b of the dirty tank 1i. The fluid passages 53 and 54 and the
opening 55 25 constitute the aforesaid fluid circulating section 32 for
connecting the inside and outside of the dirty tank 11. The aforesaid
magnetic drum 42 is located near the 131 fluid circulating section 32. As
shown in FIG. 2, one end 45a of the scraping member 45 is in contact
with the outer peripheral surface of the magnetic drum 42, substantially

coverifig § the ovEratiaxial IRGthigt thed fagnetic drum 42. The other
end 45b ofpgge Q}c;@prgng ;petnfgqr 425 extends déa%?aallg go%ngvard toward
g

the lower portion 20a of the conveyorOZ%? The sitidge and the like-thaf '

adhesentee the butes peripberal suace ehtherpagnetic drym-42119.are
scraped off by the scraping member 45. The scraped-off sludge and the

likettBp tvFardithé fewee portior 20k oftthé Tonveyert20: thhel followimgsis i ng

a description of the operation of the contaminated fluid recovery
e mﬁ)rfé cons rlu%tEe i mBhner ThETREmmated fuidd  The

apparatus

discharged fram thep maching.togl 1 is fed intothe dirty, tank 11 thrqugh

the discharge passage 2. The chips K contained in the
diagonally downward toward the lower portion 20a of the

conveyor 20. The sludge and the like that adhere to
the outer peripheral surface of the magnetic drum 42
are scraped off by the scraping member 45. The
scraped-off sludge and the like drop toward the lower
portion 20a of the conveyor 20.

The following is a description of the operation of
the contaminated fluid recovery apparatus 10
constructed in this manner.

The contaminated fluid D discharged from the
machine tool 1 is fed into the dirty tank 11 through
the discharge passage 2. The chips K contained in the
contaminated fluid D settle down onto the bottom
portion lla of the dirty tank 11 in a short time, as
shown in FIG. 2. The chips K are conveyed along the
scooping section 15 from the bottom portion lla of the
dirty tank 11 to the exit section 26 by the scrapers 24
of the conveyor 20. The chips K that are conveyed to
the exit section 26 drop into the recovery box 27.

On the other hand, the contaminated fluid D in the

dirty tank 11 proceeds toward the opening 55 through



10

15

20

25

contaminated fluid D settle down onto the bottom 20 portion 11a of the
dirty tank 11 in a short time, as shown in FIG. 2. The chips K are
conveyed along the scooping section 15 from the bottom portion 11a of
the dirty tank 11 to the exit section 26 by the scrapers 24 of the conveyor
20. The chips K that are conveyed to 25 the exit section 26 drop into the
recovery box 27. On the other hand,. theldontaminated fluid D in the dirty
tank 11 proceeds toward the opening 55 through 14 the fluid passages 53
and 54 between the outer peAgLBheral surface of the magnetic drum 42 and

the "Q\fide ptatés B A2 / th%‘_‘ig dohelfe i etie‘stidge that
floals I fhe contaruippiedluid D 5 is.affragien todhg outersperiperdl,

surface of the magnetic drum 42 by the magnetic force of the magnet 46.
Sinee: thecentire taagnigticséiant42 is inwnensed in dhefluid, beththe upper
and lower surfaces of the magnetic drum 42 can be effectively utilized as
sluda 1 0atFacting sarfacest The eidanedfluid € thatisadecoataminafedid D

by the sludge remqval mechanism 40 flows through the opening 55 into
thelo%/eﬁ:l%%vg a%%eﬁ. UrthaF thE tfeantd “iid & BverfiBvs1hE uppefF&fd

3lapfdhe overflow 15 fank,31 and flgws jato the glgan tank 12, Asthe, o«

magnetic drum 42 rotates, the sludge S'that is attracted to the outer

peripberal Surface ofitheentire magnetic drum 42 is immersed in
the fluid, both the upper and lower surfaces of the
magnetic drum 42 can be effectively utilized as sludge
attracting surfaces.

The cleaned fluid C that is decontaminated by the
sludge removal mechanism 40 flows through the opening
55 into the overflow tank 31. Further, the cleaned
fluid C overflows the upper end 3la of the overflow
tank 31 and flows into the clean tank 12.

As the magnetic drum 42 rotates, the sludge S that
is attracted to the outer peripheral surface of the
magnetic drum 42 is scraped off by the scraping member
45. The scraped-off sludge S drops onto the lower
portion 20a of the conveyor 20. The sludge S having
dropped on the lower portion 20a of the conveyor 20 is
scraped out toward the exit section 26 by the scrapers
24.

The scraping member 45 drops the sludge S, which
1s scraped away from the magnetic drum 42, toward the
lower portion 20a of the conveyor 20. Thus, the sludge

S can be prevented from running against the upper
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magnetic drum 42 is scraped off by the scraping member 45. The
scraped-off sludge S drops onto the lower 20 portion 20a of the conveyor
20. The sludge S having dropped on the lower portion 20a of the

conveyor 20 is scraped out toward the exit section 26 by the scrapers 24.
The scraping member 45 drops the sludge S, which 25 is scraped away
from the magnetic drum 42, toward the [osver portion 20a of the conveyor
20. Thus, the sludge S can be prevented from running against the upper
15 portion 20b of the conveyor 20 as it drops, so that a failure such that
the BRiEge B rediffusds inftPtheCEaiftdftinated FRidlD candrsaveided e a

Scrpets 41 srag o N M . e e e o

withlr?1 %he contaminate towalr1 exi

surfase €xhisthesscrapers24-passthrergh $he fluid surface Q, fine

particles P floating on the fluid surface Q adhere to the chips K and the
sludge S tHadtel Osmoee totethér Witk thesseraperso24. Thus, theifine K and

particles P, along with the chips K and the sludge S, are delivered to the
exit SAR1IGH 387 thiPARREA tne CoMalfimted floi D e Ehrt bk

11 is decantamipated-and.changed into the 15 cleaged flyid C.The

cleaned fluid C flows through the overflow tank 31 into the clean tank 12.

Thestleanett 0. As the scrapers 24 passthrough the fluid
surface Q, fine particles P floating on the fluid
surface Q adhere to the chips K and the sludge S that
move together with the scrapers 24. Thus, the fine
particles P, along with the chips K and the sludge S,
are delivered to the exit section 26.

In this manner, the contaminated fluid D in the
dirty tank 11 is decontaminated and changed into the
cleaned fluid C. The cleaned fluid C flows through the
overflow tank 31 into the clean tank 12. The cleaned
fluid C that is introduced into the clean tank 12 is
pumped up by the pump 3 and fed again to the machine
tool 1 through the supply passage 4. Since a partition
wall llc that divides the fluid surface Q and the
overflow tank 31 1s provided in an upper part of the
dirty tank 11, the fine particles P floating on the
fluid surface Q remain in the dirty tank 11 and can
never flow into the clean tank 12.

If the operation of the machine tool 1 is

suspended so that the contaminated fluid recovery

apparatus 10 is stopped at night or on a holiday, the
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fluid C that is introduced into the clean tank 12 is pumped up by the pump
3 and fed again to the machine tool 1 through the supply passage 4.
Since a partition 20 wall 11c that divides the fluid surface Q and the
overflow tank 31 is provided in an upper part of the dirty tank 11, the fine
particles P floating on the fluid surface Q remain in the dirty tank 11 and
can never flow into the clean tank 12. 25 the operation of the machine
tool 1 is suspended so that the contaminated fluid recovery apparatus 10
is stopped at night or on a holiday, the 16 fine particles P having so far

beeh flo&tiRG Onthé Sfuifl RFAEED SPthEadiny ik 11l grdduadly aettiene
d in ' d_fluid.D with th ssage.af time. The deposit
e et

fine particles P adhere 1o the 5 chips an tto
porticswhla of the dirbntosklda ifdhe operatiop of the, maching,togk 1ds ¢
restarted so that the contaminated fluid recovery apparatus 10 is
actuatB@ -the TonveysIoZ0 Steftsto 110 meve. When e sciapers 24 of the
conveyor 20 move, the fine particles P and ultrafine particles, deposited
on tﬁ%gb%%to?ﬁl Cgoff%%dﬁea Rty fAnR L1, Afe &8t Battogethet 12 ©f
with-the chips K angd-the;sludge S Toward the exit section 26 by the
scrapers 24. Thus, 15 even the ultrafine particles in the contaminated fluid

If the operation of the machine tool 1 is

restarted so that the contaminated fluid recovery
apparatus 10 is actuated, the conveyor 20 starts to
move. When the scrapers 24 of the conveyor 20 move,
the fine particles P and ultrafine particles, deposited
on the bottom portion lla of the dirty tank 11, are
scraped out together with the chips K and the sludge S
toward the exit section 26 by the scrapers 24. Thus,
even the ultrafine particles in the contaminated fluid
D are thoroughly removed, so that the cleaned fluid C
with very high purity can be obtained.

The magnetic drum 42 is located between the lower
portion 20a and the upper portion 20b of the conveyor
20. The magnetic drum 42 is oriented so that its axis
X extends along the moving direction (direction of
arrow F) of the conveyor 20. Therefore, the internal
space of the dirty tank 11 can be utilized effectively.
Specifically, the height of the dirty tank 11 that
contains the magnetic drum 42 can be reduced, and the
magnetic drum 42 of which the dimension in the

direction of the axis X is large can be located along



D are thoroughly removed, so that the cleaned fluid C with very high
purity can be obtained. The magnetic drum 42 is located between the
lower portion 20a and the upper portion 20b of the conveyor 20 20. The
magnetic drum 42 is oriented so that its axis X extends along the moving
direction (direction of arrow F) of the conveyor 20. Therefore, the internal
space of the dirty tank 11 can be utilizedIeffectively. Specifically, the
height of the dirty tank 11 that 25 contains the magnetic drum 42 can be
reduced, and the magnetic drum 42 of which the dimension in the
direChién GPIHESXAS X4i8 1arge can be located along 17 the conveyor 20. A

contaminated flyi very apparatus 10' according to a second. _,
embodimer?t é&#}%é&%%gﬁé ?nvee%ntlﬁé’ngwﬁler?ow%g%egs%ﬁﬁgg With rélperence
to SaFIGS: BitecS tSinge she basicsapfigurations ard Hfuactignssefithe
contaminated fluid recovery apparatus 10' are the same as those of the
contdhvifatePiuid irekovery &spatatas 10fdhe fitst enslfodiment to

co n %ral are gsed to designate common portions that are 10

shared with thé first embodiment, Ahd & deseripion “Rereot 1o Bmittety
Thesfellewing s adescriptian of different.configyrations. Aconveyar 20 of | o

the second embodiment is movable in a first direction indicated by arrow

FinlRIG. 8@andhe same as those of the contaminated fluid
recovery apparatus 10 of the first embodiment, common
numerals are used to designate common portions that are
shared with the first embodiment, and a description
thereof is omitted. The following is a description of
different configurations.

A conveyor 20 of the second embodiment is movable

in a first direction indicated by arrow F in FIG. 3 and
a second direction indicated by arrow R in FIG. 3. The
conveyor 20 can be moved in the first direction F and
the second direction R by a rotary drive mechanism 16.
The rotary drive mechanism 16 includes a reversible
motor 100. The motor 100 functions as a drive source.
The motor 100 is constructed so that its rotation
direction can be switched for each predetermined time
by a controller 102 that includes a timer 101. The
timer 101, which functions as switching means, has its
timing (interval) for redirection such that the time is
longer in the first direction F than in the second

direction R.

An overflow tank 31 (shown in FIG. 4) functions as
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15 a second direction indicated by arrow R in FIG. 3. The conveyor 20 can
be moved in the first direction F and the second direction R by a rotary
drive mechanism 16. The rotary drive mechanism 16 includes a
reversible motor 100. The motor 100 functions as a drive source. 20 The
motor 100 is constructed so that its rotation direction can be switched for
each predetermined time by a controller.£02 that includes a timer 101.
The timer 101, which functions as switching means, has its timing
(interval) for redirection such that the time is 25 longer in the first direction

F tHanin the SEEGNE difetciioR B AdiGveHiow taMEST ficvent ity FIE %)
funglions;as 18 fluld syface Letainingmgans. apecifically the, height of ,

an uppr::‘ér end 31a of th%goverflow rank 31 Is set s%tr%grtayaxf?&d gaﬁgcé % e

of asditty tank bk dusing loperation s=sitiatehen SCeapers 24 at RN IUPPeLiring
5 portion 20b of the conveyor 20. As shown in FIG. 3, a scooping section

15 RP provideti betiveenthé oty fank AATaREas exit settich 260 Pefirst

guide plate 103 and a_second guide plate ,104 are arranged in the
sco%%l%éls%%t%n S?afrh%e%S 1f)%gnch?§ 8I5te2go 103 and 104 are vertically
separated fromsreaeh other-1ide figst quide plate 193 gxtends, diagonally

upward along a lower portion 20a of the conveyor 20 from a bottom

portiow Yidef theedivtystankhe dirty tank 11 and an exit section
26. A first guide plate 103 and a second guide plate
104 are arranged in the scooping section 15. These
guide plates 103 and 104 are vertically separated from
each other. The first guide plate 103 extends
diagonally upward along a lower portion 20a of the
conveyor 20 from a bottom portion 1la of the dirty tank
11 toward the exit section 26. The second guide plate
104 extends diagonally upward along the upper portion
20b of the conveyor 20 from an upper part of the dirty
tank 11 toward the exit section 26. An upper end
portion 104a of the second guide plate 104 is situated
over the exit section 26. The scrapers 24 of the
conveyor 20 are individually in contact with the
respective upper surfaces of these guide plates 103 and
104.

As shown in FIG. 4, a filter tank 120 is provided

between the dirty tank 11 and the overflow tank 31. 2
fluid C that is filtered by a magnetic drum 42 flows

into the filter tank 120 through an opening 55. A

filter drum 130 is contained in the filter tank 120.
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11 toward the exit section 26. The second guide plate 15 104 extends
diagonally upward along the upper portion 20b of the conveyor 20 from
an upper part of the dirty tank 11 toward the exit section 26. An upper end
portion 104a of the second guide plate 104 is situated over the exit
section 26. The scrapers 24 of the 20 conveyor 20 are individually in
contact with the respective upper surfaces of these guide plates 103 and
104. As shown in FIG. 4, a filter tank 120 is provided between the dirty
tank 11 and the overflow tank 31. A. 25 fluid C that is filtered by a
magheticdrtiht42 A6WE intdthé Filteltank120 thibubPraH Bering B50AS

fiI'[ell‘g_g;g%@g3 1§st_§8gga'£ne(gfin »}H‘f éi!;[eziL (t)sankk}zo. 19nTt%;=I gl.terf)?lr?n ?%éoslf

obtained by forming a porous plate 1 (psartogtnwﬁich IS show

thatt functions asasfilter itoeeylindtical-shape: Fhe ifilter deum k30 isThe
supported for rotation around a 5 horizontal axis by a bearing (not shown)
that'is Lateichee o the filterstafka20r The filterdrupt 480 ois retationdlly
driven together \%/ith the r:kl)aéqnetic drum 42 by a power transmission

systent 24 As Showiin 8, thiePorBis PrAE 136 WAL 16 HGrctiohs as
a filterhasia large number of through, holes, 150 thaf are farm %T]%um 130

predetermined pitches. The through holes 150 may be formed by, for
example,otationally driven together with the magnetic drum

42 by a power transmission system 44.

As shown 1in FIG. 5, the porous plate 140 that
functions as a filter has a large number of through
holes 150 that are formed at predetermined pitches.

The through holes 150 may be formed by, for example,
photo-etching. Although an example of each through
hole 150 is circular, a through hole of any other shape
than a circular shape may be adopted instead. The
diameter of the through hole 150 is also selected
according to the application. An inlet of the through
hole 150 opens in the outer peripheral surface of the
cylindrically formed porous plate 140. An outlet of
the through hole 150 opens in the inner peripheral
surface of the cylindrically formed porous plate 140.

The following is a description of the operation of
the contaminated fluid recovery apparatus 10’ according
to the second embodiment.

When the conveyor 20 moves in the first direction
F, sludge, chips (deposited chips) and the like

deposited on the bottom portion lla of the dirty tank
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photo-etching. Although an example of each through hole 150 is circular,
a through hole of any other shape 15 than a circular shape may be
adopted instead. The diameter of the through hole 150 is also selected
according to the application. An inlet of the through hole 150 opens in the
outer peripheral surface of the cylindrically formed porous plate 140. An
outlet of 20 the through hole 150 opens icthe inner peripheral surface of
the cylindrically formed porous plate 140. The following is a description of

the operation of the contaminated fluid recovery apparatus 10" according
to the sécoftPErBodinmartt. 25 WHER tHe EORVE§0IP26 Ffovesin e fifst

direction F, sludge, chips (deposited chips) and the like deposited on the

botfont portion I%%gfttﬁéjp %irg/gta%(ﬁ%r?ugig’ Movad alSig thefirst §uidd =he

pla@cw%ﬂge.z%(zoopt@gﬁ%qtiﬁﬁé toyvard the exifsection 26 by the o4 yp
e like

scrapers 24. The sludge and th that are moved up to the exit section
26 droptfromeahe exitsectiom26 & toward theaecoverydoaxt2 % ghionwsmin2 6
FIG. 1). This point is shared with the contaminated fluid recovery

appardtas 4070Fthé fifst EmBodifént Whén g cdriveyof 20 movesTithe
oA eron e Sudee on ol S om0
anckthediketadheringdd ththe first embodiment.

When the conveyor 20 moves in the second direction
R, fine sludge (floating small chips) floating near the
fluid surface Q of the dirty tank 11 adheres to the
scrapers 24. The sludge and the like adhering to the
scrapers 24 move along the second guide plate 104
toward the exit section 26. The sludge and the like
that are moved up to the exit section 26 drop from the
upper end portion 104a of the second guide plate 104
toward the exit section 26.

In the present embodiment, the scooping section 15
is provided with the second guide plate 104. As the
conveyor 20 moves in the second direction R, the sludge
(floatinq chips, etc.) adhering to the conveyor 20 can
be restrained from dropping from the scrapers 24 into
the dirty tank 11. Thus, the floating chips adhering
to the scrapers 24 can be efficiehtly moved up to the
upper end portion 104a of the second guide plate 104.

The fluid C that is filtered through the magnetic

drum 42 of a sludge removal mechanism 40 flows into the

filter tank 120 through the opening 55. The fluid C
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scrapers 24 move along the second guide plate 104 toward the exit
section 26. The sludge and the like that are moved up to the exit section
26 drop from. the 15 upper end portion 104a of the second guide plate
104 toward the exit section 26. In the present embodiment, the scooping
section 15 is provided with the second guide plate 104. As the conveyor
20 moves in the second direction R, the 8ludge 20 (floating chips, etc.)
adhering to the conveyor 20 can be restrained from dropping from the

scrapers 24 intp_the dirty tank 11. Thus, the floating chips adhering to the
e rggi%le%%yﬁg\%dtﬁk?tofrhétﬁﬁpéﬁé}?d pGHioRADAA Of

scrapers 221Sca:hrbte

the sgcondiguide plate, 104, 25, The fluid Cothat i_Saf”Eeé%%U?J{?ggc? ﬂieox]g_
magnetic drum 42 of a sludge removal mechanism 40 flows into the filter
tanksp2@throtighthe opening 55 Fhé fluick€ 24r thatls intragucedrirtothe e r
filter tank 120 passes through the through holes 150 at a relatively low

spe8d FormBltsiddihé fiter didhii180 k6 tie filtéro dirs 183D1 A thelrum
flui | i fil 5 130, relatively | bjects of filtering i >
ST i L ety e o TR

the fluid” C are captured near In rough ho

particlesrand the: like in thefluid Ecarencaptureddy adheningtothences
relatively large objects of filtering that are caught by the through holes
150126 Thusias ultta-tleahdfiidCdthaltis 1ike in the fluid C are

captured by adhering to the relatively large objects of
filtering that are caught by the through holes 150.

Thus, an ultra-clean fluid C’ that 1is
substantially thoroughly filtered flows slowly into the
filter drum 130. The ultra-clean fluid C’ that is
introduced into the filter drum 130 flows into the
overflow tank 31 through a circulating section 160.

The ultra-clean fluid C’ in the overflow tank 31
overflows the upper end 3la of the overflow tank 31 and
flows into a clean tank 12.

As the filter drum 130 rotates in the fluid C, the
objects of filtering, adhering to the outer peripheral
surface of the cylindrical filter drum 130, are easily
separated from the porous plate 140 by the fluid C that
relatively flows around the filter drum 130, a
centrifugal force caused by the rotation of the filter
drum 130, etc.

Industrial Applicability
In carrying out this invention, it is to be

understood that the components of the contaminated



substantially thoroughly filtered flows slowly into the filter drum 130. The
ultra-clean fluid C' that is introduced into the filter drum 130 flows into the
overflow tank 31 through a circulating section 160. 15 The ultra-clean fluid
C' in the overflow tank 31 overflows the upper end 31a of the overflow
tank 31 and flows into a clean tank 12. As the filter drum 130 rotates in
the fluid C, the objects of filtering, adheritg to the outer peripheral 20
surface of the cylindrical filter drum 130, are easily separated from the
porous plate 140 by the fluid C that relatively flows around the filter drum

13014 CEhtAftgarforce BRRSET Gy the robationtithe fillér dRIfiaBor engluid
25 Industrial Applicability in carryi ut this invention, it is to be ‘
understood that9ﬂ15(:a components o %%eggorﬁgrrrﬁ?ﬁ]ﬁgd 55 hGia relsvery U1
apparatis; dacluding the egnweyar sfluid ; gircalating sectign.sludge e11 as
removal mechanism, fluid surface retaining means, filter drum, etc., as
welldsetifel dirty taakkmay b ermbodied i earicuslyvmodified 5/ formsi £ ied
withgut despartingfrom the spirit, of the invention. MOOLLP 23 CLAIM

S orms without departing from the spirit of the

invention.
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1. A contaminated fluid recovery apparatus characterized by comprising:

a dirty tank (11) which contains a fluid to be 5 cleaned; an exit section

(26) provided in a position higher than a fluid surface (Q) of the dirty tank

(11); a conveyor (20) having a scraper (24) which scrapes out objects oficsLLp
removal deposited on a bottom 10 portion (11a) of the dirty tank (11)

toward the exit section (26) and including a lower portion (20a), which

moves along the bottom portion (11a) of the dirty tank (11) toward the exit
section (26), and an upper portion (20b), which moves toward a starting

end of the lower 15 portion (20a) ¥iala fegio’over the lower portion

20a); a fluid circulating section (32) which connects the inside and
(()utside of the di?iy ?gﬁk%mlj;n d %fglégg\ﬁréﬁ%vﬁerﬁ@gﬁﬂsﬁp@@fﬁfcﬂﬁjing

a 2@ magnetie drym42) whighis 1%0%%(1_ between the lower portion (20a)
and the upper portion (20b) of the conveyor (20) in the vicinity of the fluid

circulating asettioh (32rinithé dirty tenk{h1)camnd isinotationally: idtiven; 25
fluid surface retaining means which keeps the fluid surface (Q) of the dirty
tank (£ @’position higher than the fluid circulating section (32) and the

MCSLLP . exit section (26) provided in a position higher

than a fluid surface (Q) of the dirty tank (11);

a conveyor (20) having a scraper (24) which
scrapes out objects of removal deposited on a bottom
portion (1lla) of the dirty tank (11) toward the exit
section (26) and including a lower portion (20a), which
moves along the bottom portion (lla) of the dirty tank
(11) toward the exit section (26), and an upper portion
(20b), which moves toward a starting end of the lower
portion (20a) via a region over the lower portion
(20a) ;

a fluid circulating section (32) which connects
the inside and outside of the dirty tank (11);

a sludge removal mechanism (40) including a
magnetic drum (42) which is located between the lower
portion (20a) and the upper portion (20b) of the
conveyor (20) in the vicinity of the fluid circulating
section (32) in the dirty tank (11) and is rotationally
driven; |

fluid surface retaining means which keeps the
fluid surface (Q) of the dirty tank (11) in a position

higher than the fluid circulating section (32) and the



10

15

20

24 magnetic drum (42); and a scraping member (45) which is provided in

the dirty tank (11), scrapes off sludge by contacting an outer peripheral

surface of the magnetic drum (42), and 5 drops the sludge toward the

lower portion (20a) of the conveyor (20). 2. A contaminated fluid recoveryACSLLP
apparatus according to claim 1, characterized in that the fluid surface

retaining means is an overflow tank (31) which 10 communicates with the

dirty tank (11) through the fluid circulating section (32), and the fluid
decontaminated through the sludge removal mechanism (40) is fed into a
cledfPtani (12) tHrough (the Joverfioiv tank (31). 3. A contaminated fluid

recovery apparatus 15 accor%i to claim 1, characterized in that the

magnetic dium (42 is"18cated ||% hofi 6nt‘?ﬁlﬂ)8§tu?§ bBHEERE IGWel e
portion-(20a) and the uppersportign (20k)-ofthe conveyor(20) sa that an,

axis (X) thereof extends along the moving direction of the scraper (24) 20

of theitaweyer (20)e4 2A contarninatedfluicheecovgneapparatusn (42), and
accaording to claim 2, characterized in that the magnetic drum (42) is

locdté@ Pa hBfizSHtAPESsthri Béfeth the RFeT puthior PPoa)4ilthef the
uppgggq,réi%IZQ ﬁ%(?b) of the conveyor (20) so that an axis (X) thereof
extends along the moving direction of the scraper (24)

2. A contaminated fluid recovery apparatus
according to claim 1, characterized in that the fluid
surface retaining means is an overflow tank (31) which
communicates with the dirty tank (11) through the fluid
circulating section (32), and the fluid decontaminated
through the sludge removal mechanism (40) is fed into a
clean tank (12) through the overflow tank (31).

3. A contaminated fluid recovery apparatus
according to claim 1, characterized in that the
magnetic drum (42) is located in a horizontal posture
between the lower portion (20a) and the upper portion
(20b) of the conveyor (20) so that an axis (X) thereof
extends along the moving direction of the scraper (24)
of the conveyor (20).

4. A contaminated fluid recovery apparatus
according to claim 2, characterized in that the
magnetic drum (42) is located in a horizontal posture
between the lower portion (20a) and the upper portion
(20b) of the conveyor (20) so that an axis (X) thereof
extends along the moving direction of the scraper (24)

of the conveyor (20).
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of the conveyor (20). (.~CSLLP 25 5. A contaminated fluid recovery
apparatus according to any one of claims | to 4, characterized in that the

conveyor (20) is movable in a first direction and a second direction MCSLLP

opposite to the first direction, 5 includes a rotary drive mechanism (16) for
moving the conveyor (20) in the first direction and the second direction
and switching means for switching the rotary drive mechanism (16)
between the first direction and the second direction, and is provided with
the fluid 10 surface retaining means for situating the fluid surface (Q) of
the dirty tafk (15 at¢hé aipperpertion (20b) ofthevconyeyonE0).c6.sA
contaminated fluid recovery apparatus. according to claim 5,

charscterized A thét Moty 15 diveATBehanish (16) W%r ized in
revergible motor{100)or.use as a dave, source and the %V:\L/!%%?]n%ﬂeeacngion
includes a timer (101) for switching the direction of rotation of the motor
(10@)xn 2. A contaminated-fuid recovesy apparatus 20naccording te Cladm: i on,
1, characterized by further comprising a filter tank (120) into which the

fluid I?ifféf%??y fheréht:é@é’ rémoval rAEcHamishE 140)Ls ) infrodugsy and athe

P CAPLI0) eopiaingd i e D120t (R0, e TR AT G2%nq
direction and switching means for switching the rotary
drive mechanism (16) between the first direction and
the second direction, and is provided with the fluid
surface retaining means for situating the fluid surface
(Q) of the dirty tank (11) at the upper portion (20Db)
of the conveyor (20).

6. A contaminated fluid recovery apparatus
according to claim 5, characterized in that the rotary
drive mechanism (16) includes a reversible motor (100)
for use as a drive source, and the switching means
includes a timer (101) for switching the direction of
rotation of the motor (100).

7. A contaminated fluid recovery apparatus
according to claim 1, characterized by further
comprising a filter tank (120) into which the fluid
filtered by the sludge removal mechanism (40) is
introduced and a filter drum (130) contained in the
filter tank (120), the filter drum (130) including a
filter which is obtained by forming a porous plate
(140) with a large number of through holes (150) formed

therein into a cylindrical shape, respective inlets of



25 filter which is obtained by forming a porous plate (140) with a large
number of through holes (150) formed therein into a cylindrical shape,
respective inlets of MCSLLP 26 the through holes (150) opening in an
outer peripheral surface of the porous plate (140) and outlets in an inner MCSLLP
peripheral surface of the porous plate (140).
26

the through holes (150) opening in an outer peripheral
surface of the porous plate (140) and outlets in an

inner peripheral surface of the porous plate (140).



