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1DESCRI PTI1 ON CONTAM NATED FLU D RECOVERY
APPARATUS 5 Technical Field The present invention
relates to a contaninated fluid recove#y_appanwn
for decontanminating a contaminated fluid in which

chips, fine sludge, etc. are m xed, for
Background Art A nachlne tool or the like mm "mmMﬂ m
machi ni ng, such as cutting, grinding, etc.

fluid such as a coolant for cooling a morkplece “This
fluid is mxed with 5¢ ﬁaﬁtfr ughyag chips
(shavi ngs) produced by 15 machi ni ng, |ne sludge, etc.
In order to reuse the contam nated fluid that
contai ns the chips, sludge, etc., a contam nated
fluid recovery GoyWEMINISTES KISEID RECOEPRYeEAbbERRENISS,
sludge, etc., fromthe contam nated fluid. 20 The

i nventors hereof have | ong been devel opi ng

_contam nated fluid recovery apparatuses. In
Sconsequence, they have sucitzehteicah Beekdopi ng a hi gh-
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perfornance contam nated fluid recovery apparatus 't hat
conmbines a é’(?n\FéSF(ﬁe“aFndLré’eﬂttMﬁe rekhag %cﬁa‘?ﬁ@?ﬁ@%ﬂated

pr ovi d magnet i c drun1 s described in J
Pat %E RERHF TR BRI (BT SRS TS 3

exanpl 8ntam1nated 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. _
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2 The sludge renoval nechani smincludes the magnetic
drumthat is |ocated at a circulating section
(overflow section) near the fluid surface of a dirty
tank. Fine magnetic sludge in a contam nated fluid is
attracted to 5 the outer peripheral surface of the
magneti ¢ drum The conveyor is psovided with
scrapers. Relatively large chips and the Iike that
are deposited on the bottomof the dirty tank are

scraped out cr tqmggd an exit. sectign .
out si de thgﬁﬁqégﬁaiﬁm. %%&gbne SHH A e e ?iﬂ%h? magnetic
may CoiptAl R HHt af Iing oy td§|ae%ir%ﬁflr5ﬂ31¥e§'é/c£fcfhe (overflow
carbon particles. Wile the contam nate [ ul
recoveley-tappar ey itheOFaiald Rihrrdess W tdifdy&ank. Fine
particles tend to adhere to fine air bubbles and the

l i ke mageetiic tsiedoentiamanatoed adiviatedl ¥ lpriecaeed attracted to
toward the fluid surface of the dirty tank, and fl oat

5f or hédes oot etrth @efrliphe ralr fsagdade athehsl mdgmetrien@maim.  The

mechanismis located at the circulating section

(over FPBNCYEEt ii6n P rRddrdeche ifthyis¢ rapeirgoe &Y liatd Vil ylarge
tank, the ultrafine_particles that exist near the

f1 i dc%ﬁp§uFP§cé?hien i“CalhtP H F&W (dFROStif& s iode toe ottom of
cl ean nk . thr h the circulatin ection. Even if
thesetb%t?é %Xe%%gﬁtfgﬁegcégpei Fg%tﬁg Eﬁeefﬁﬁﬁﬁﬁas_toward
the cgnt agi;pated.flpi gu[t%‘i%\ée[t%ea?igg{t?r Ll':%gkcan exhi bit

hi gh performance w thout any part practica

1oprobl em  Agoheghkem teRAGafticeRtf 10N Mnldy R&n 811189 £ ne
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the contam nated fluid recovery apparatuses
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
(overflow 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



in the future, however, there wll possibly be a.
demand 3 for contam nated fluid recovery apparat uses
that can capture snaller ultrafine particles.

Di scl osure of Invention The object of the present
invention is to provide 5 a contamnated fluid
recovery apparatus capable of repoving very fine
particles in a fluid, not to ment 7 on relatively |arge
chips. A contaninated fluid recovery apparatus of the

rese nve tlon co ses. a dirty tank which
(F:)ont alr}‘ f“ﬂr’tﬂ rq)oélb'b"dcl%%ﬁfév T PRBG 12 ¥/ S orat can

provi ded.in 2 ég(%slltéroqllmlgaq__er thanrta%L fluid surface of

the dirty tank, "a conveyor aV|ng a sd?aper whi ch

scrapes out an  obj eCtl§1§él<§§£‘Pé/a$fdfx9\9§hEﬁ hon a

bottom portion of the dirty tank toward the exit

section an@HdﬂﬂbﬁBdEJéf]éhéCﬁ%ﬁséﬁﬂtiﬂwbnﬁfﬁﬁhlﬁnw&sprOV1de
al ong the bottom portion of the dirty tank toward th

Sexit secbingamiavatean Alpper rgueivd QN apdi Lt DU able of

toward a starting end of the |ower portion via a

r egi oNeE@E nohe drowdrl ngomtamri,cles lin ¢ Zliuviclyl atdthgco mention
section_which connects the inside and 20 outside of

the dFPELFLLARRY d2199d§dienoval mechani sm i ncl uding

a magnetic drun1mh|ch |s I cated bet ween the | ower

portion an@ t fquRy?ﬁﬁnﬁﬁRﬁr§§Pst%% the
'c'n |d C|rculat|n t|on
\é: rlt y % |V§nr ot at iFona Y S (f?la\/ Lﬁadﬂ%dﬁlégb contains
IOZE regafﬂhﬁa ALSELANY Wﬁ%%%e%ee%% the §@é%f%g Yed in a
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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



dirty tank in a position higher than the fluid
circulating section and the nagnetic drum and a 4
scrapi ng menber which is provided in the dirty tank,
scrapes off sludge by contacting an outer periphera
surface of the magnetic drum and drops the sl udge

toward the | ower portion of the qﬁnveyor. 5 According

to the present invention, chips ahd the Iike

deposited on the bottom portion of the ﬂir;y tgnk,

anon j.ects of removal. m xed .i e uid,, are
renogesgt}%)?qt e%gzﬂr?\?ery(‘ﬁvr%.lcl\éi & r%gorYé'tc{é@[ SIudgeE (g gk
inth m f 6l tur. t |

10 dr o ar eng el Gge o e m T R s e e D g iheral

throughrifheef bifl ¢nel kayhalliRg &6, Qhd AR R sludge
magnetic drumis imersed in the fluid, thé outer

per i phewalrdsthkatewelr plaetiagnett ¢ hd Wortaydie

effectively utilized as a sludge attracting surface.
515 As the A&ticesdimg sloudde tdhatsearte isorapeicbrgutcHiyps and the
the conveyor energe fromthe fluid surface, sone of

fine pakei €peesdfedf on Ehenplodtorapioat icmato ff Ithat ddirty tank,
the fluid surface of the dirty tank adhere to the

chi ps®BABIsFOEgePARETSr @fcarriodd lupitec K@ &gt fluid, are
sectign. 2 ghen t he operation_of the contam nated ,
f1 ui drerr“8é’8\ge M gsﬁaFSP§§YP§'_st SppEd MgETE 16t Sﬁh{égﬁ feoating
par t i ¢hesnl! a8hi0giAR LA hl il 3ULhRce Ay Hhe dirt i

t ank shnk Int e'céntan?nategdeU|&é%ngrgﬁ%é?btgg F%@netlc

10chi psdrghuggecnhst §1udhBateAbgadeRRIhESd sHN alh8 tb Ll
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.

15 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.

20 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

25 portion of the dirty tank. When the operation of this

apparatus 1is restarted, the fine particles adhering to

the chips and sludge are scraped out together with the



25 portion of the dirty tank. \Wen the operation of
this apparatus is restarted, the fine particles
adhering to the chips and sludge are scraped out
together with the 5 chips and sludge toward the exit
section by the conveyor. For these reasons, ultrafine
particles that cannot be easily %ennved by the
conveyor can al so be renoved effectively. 51n a
preferred formof this invention, the fluid surface

retaining neans i-s an qverfl ow tank which |
commﬁih&g)tsegnvﬁstsf%%%ée %%%quaﬁh? tRASu it SHE™ Ry Fhe

ci rcul [ ecti t fluid ontan nated .

thr oué:%tnt h ogl'udglsgﬂrr é?i‘%%a I}eneé_’lc%(%nsl’s%elﬁ:sfafizlé}% r?tad:dcalcft?s that

cl eanchanle tt eoWghs iRe QURKid Wt aple c??ﬁro ectaiqc also be

drum shoul d preferabl’y be locatéd in i zonta

post urembetede el flehe ihv@wgr, portion and the upper
portion of the conveyor so that an axis thereof

Sext ends al dmg at perafedireg didrectd forcdfs tikeresariapgr tfe £luid

15 the conveyor. In an aspect of the present

i nvenBhgiaceheetadmiogomean syowalsine ovie re owr $tank which
direction and a second direction opposite to the _
first CAMPBELICERESTHE the Shge fdrr tivs tapke d hineuche thier Sluid
direction and.the secqond 20 direction by a rotary
drivecﬁﬁsﬂgﬁ?§ﬁgtﬁ&?tﬁﬁevuégg &Der dodisl prsomsegiinaties

[ hani [ i_t.ched, bet. t fi.rst
i oot roR 4 The Skaiy tembYa 1B 85 ER tontRg Aekvs 2

10SUch 8%e@nt tABk: through the overflow tank.
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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 is movable in a first direction and a second
direction opposite to the first direction. The
conveyor is 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



If the conveyor is configured to be switchable 25
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
6 the scraper or the like of the conveyor as they are
noved toward the exit section mheE t he conveyor noves
in the second direction. An exanple of the fluid
surface retaining nmeans i s 5 an overrom;tank mhich

COMMUBLGRES IR 0% yd ok clbr oy e LLUAe, ore

C|rcul ating s

overflrr%Wéc?%watﬁPJ:fﬂé“ S&Jrsfeacctelc?l{ She, didty, rg\?%)é ok § moves

situated corresponding to the upper portion o

convewer .t hld ddtHH aspacdt idn t he present invention,
first guide plate is fornmed extendi ng di agonally

upward al orgn dsteenglowes £ petid | Brud $ hef SOOVEeyOsi A 19§ means is
of the dirty tank toward the exit section, and a
Sseconéng@ivke folcat e ariks wWharahe dceextwenidi atge divagdnat ey dirty tank
upwar d ann the upper 15 portion of the conveyor. The
scrapépr@ﬂ Igiﬂkﬂ clirud@ifingursertiome s the fluid
cont act vwdi; the respective upper surfaces of these

gui de OFREHESY S G dare iid ourties é’ﬁtﬁan@énf |9;Lét|‘rt¢f§e of the
d filt d e cont ai ned, ilter
tgﬁrke%ﬁf% Ry S A LE ] ) tth‘S diper

d d. The filter drumis
L?gsr QQEQPQE§Q¥1 f%?lr hgcsllter is conposed of a

10POrous In an aspect of the present invention, a first
ghide 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
15 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 ordet to further enhance filtering degree, a
filter drum may be contained in a filter tank into
20 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
25 shape. Respective inlets of the through holes open in
an outer peripherai surface of the cylindrically formed

porous plate. Respective outlets of the through holes



plate wth a | arge nunber of through holes forned
therein. The porous plate is forned in a cylindrica
25 shape. Respective inlets of the through hol es open
in an outer peripheral surface of. the cylindrically
formed porous plate. Respective outlets of the

t hrough holes 7 open in an |nner peri pheral surface
of the porous plate. The through hol es are fornmed by,
for exanple, etching. Sludge that is produced when a

carburi zed and 5 uenched teri,al is.ground contains

fer r oBgHetc 20y g’ﬁ‘grral?fdfrt S SFubH® d??%@s s t\%@ Ipoéé’us
magneti ¢ +Subs c lhudg f this e

be th roughly&%%wgéeguéa h%l%% %r%éﬁﬁbnlft%fd &ar Example,
Accor diceeithg .t he one forn1of the pr esent |nvent|on
provided with the filter drum 10 however, a cl eaner

fluid can Izawelhaitned Eﬁ‘@ﬂddﬂdé&)wﬂéﬁféﬂd&kﬂﬁﬂﬂggd and
cont ai ns non-nmagnetic or paranmagneti c substances by

Snmeansqofnchedf mbteridiums BrioehdDestrtiaphisofedfromagnetic or
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Drawings FIG 1 is a sectional view of a contam nated

f1 ui dPaI8mpgBetéry sappirarces accordilngst oagnfitrist substances.
enbodj pent _of the present invention; FIG 2 is a
sect|3HSIS&P@ﬁﬁopftﬁéléoﬁﬂaﬁlﬁé@@&t Pﬁuﬁ@Oﬁééghéwyremoved by
apparggus take aﬁg g F2-E2 of FIG 1; 20 FIG

is a sect|8ﬁ5F fr & 8ntaﬁFﬁ8F8&nﬂlGPdthFeGS@eé?rm of

appar@hgsp?ggghglngggtgoﬁeggov1 wgo ggnkhe filter drum,

however, a cleaner fluid can be obtained by filtering
the sludge that contains non-magnetic or paramagnetic
substances by meéns 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 bf a contaminated fluid
recovery apparatus according to a second embodiment 6f
the present invention;

FIG. 4 is 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.



the present invention; FIG 4 is a sectional view of

the contam nated fluid recovery apparatus taken al ong
line F4-F4 of 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 Qut the Invention A first enbodi nent

of the present invention will now be described wth
reference to FIGS. 1 and 2. FIG shows an outline of

a recovery systemthat 5 renoves foreign matter from

a cool ant used in chine _ tool 1, such as _a ,

machi ni ng cengSFF BﬁggegﬁrngﬁfﬁglPﬁeou obgngrvention
reusabl e. The-. et 00 di scharged. from .
t he machi n-ea tool” 115 anﬁrgexngcnp(%%r%}e aprceosn%rgcmln% drton will
flui dnBut eb@ietleaned i GHATNA &g, fitdd Q W0y ».
contains chips produced by cutting or the I1Kke,

foreign mati@r 1 neldidi ngh fdute isldidge asqcébcase:}%ogystem that
powder, and fine or ultrafine particles of carbon or

5t he | reawovEise foortigm mattec f [fticth B icoflethtf yed v a machine
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machine tool 1 to a contam nated fluid recovery .

appar 80@3 10 s¥sht lsoggmazhdindclgarcpe tpas s dde rebyThaking the

contam nated fluid recovery apparatus 10 serves to

deconFafi‘Adie *EHEEPLENt afiRared tRFdingtBd Kadléatedischarged

quidfC thsé S econ an&ngted by the caqnta natedt nated

f1 ui d”F8Covefy M2§PpafataS 110 i*S £d SXGHPT St @kt e contaminate

naphlﬁfuﬁgog {otggoggga%%dg S%%%l%&% %%%%%ﬁ%&ﬂgfﬂid D

bei ng punped up by a punp 3.
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 apparatﬁs 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 récovery
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



The followng is a detail ed description of the

contam nated fluid recovery apparatus 10 used in the
recovery system As shown in FIGS. 1 and 2, the

contami nated fluid recovery apparatus 10 includes a 25
dirty tank 11, which contains the contam nated fluid

D, and a clean tank 12 | ocated jacent to the dirty

tank 11. The contam nated fluid is fed fromthe 9
downstream end of the di scharge passage 2 into the

dirty tank 11. A scooping section 15 is fornmed at an

end pSPRTSHESEI ERE Grr (35t SR CIEr P asSagh Mg 1REC the
secti Qe n 5 diagonally upward fromthe end
portiggr%? ?éé%d??fy tank 11. A rotary drive nechani sm

16 that isadiovepiby <IN 1isS R GdAed afe the &P portion
of the scooping Section 15. A conveyor 20 Is provided

ext endignghal angtg bahkom .10 Tper ticedpihy @fedthendilst vxtends
tank 11 and the scooping section 15. The conveyor 20

S5incl udéasganehaiynup@aas dmomexampleadopositidinng@f the dirty
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transm ssi on neans and scrapers 24 attached to the

chai nt2sk The charnt2dyeddliwssmpgchendvel 4 6behated samiriven by

upper sprocket 21 and a | ower 15 sprocket 22. The .

chai n22B°t8rndFeBIPH1ERE ditr 6L 6RP iCAditd st 8¢oPP iagr gRction

Fin f%G. 1 by the rotary drive nmechanism 16. The

chain®23 is guided by guide nmenbers 25 in its noving

direction. ,Th ui de mbers 25 .are | qcated on.the
R s 1t

bot t om por £i 67" 1T °5f “Ché SdPFEY & nding-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 1la 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 1lla 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



20 The scrapers 24 are arranged at regular intervals.
in the longitudinal direction of the chain 23.

Rel atively large chips K (typically shown in FIG 2)
to be renoved settle on the bottom portion 1la of the
dirty tank 11. The chips K, along with sludge and the
25 like, are carried out into an %%It section 26
through the scooping section 15 by t he scrapers 24.
The exit sectlon 26 is located outside the dirty tank

11. T te osl 490

hi ghert;&t ansegthd sup:flgagceesaQ L{? ﬂoé%ﬁtéj} fﬂarih&l than a
The chipsid ﬁﬂ@ﬁa St had gy qaghed  he mtcmps,
section 26 drop fromthe exit séction 26 toward

recoveyudiy 2ftc.5 Hicepvwesnihed dmeldides s”edtOMQf 26 drop
portion (outward portion) 20a and an upper portion

(i nwarfdgmortheo®x iX0sectimm |280verowsrd ionrfiareafy thex 27.
conveyor 20 noves along the bottom portion 1la of the
Sdirty tank THe temmwayathe20 eixicludat ionl @G T Ther upper (outward
portion 20b of the conveyor 10 20 noves fromthe exit

sect | BRI FOnEIF &t @7t iYRPSEhPoGErof (e qhwgartion) 20b.
port | ower portion 20a.

KTt SRR U (R s
igcad?zlczn% toln{]l‘?Fl c?’:lrotn tlgaﬁlgél e'I'he Eﬁégcna ]1(2{ r{%ward the
separ at.ed fl.mithe 2%' rt YrHAR és]e]ﬁ t g U Rl et:onveyor
30. As shown in FIG 2, an overf M/tan 1 t hat
10f unct ponswcAe sf It SW *6a t elitlidyg Jeasvd ™ & tad@d ng 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
15 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 surfaée retaining means is attached
to the flank of the dirty tank 11. The cleaned fluid C
20 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
25 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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to the flank of the dirty tank 11. The cleaned fluid C
20 that is decontam nated through a sludge renoval
mechani sm 40 (nentioned |later) flows through the
overflow tank 31 into the clean tank 12. The overfl ow
tank 31 communicates with the dirty tank 11 through a
fluid circulating section 32. If Hhe 25 level of the
fluid surface Qof the dirty tank 111 exceeds a
predet erm ned height, the cleaned fluid C overfl ows

an u r. end a_af the overflaow.t 1. As 11 the
overfpnglvﬁ g ¢leaned s |1 'e§n§4 Ifg\)dslcﬁﬁ HE i Ehsfklean
12, t fil yi-d rf .Q qf difty-t A t .

at thg%grﬂeggt'er%%engg%ﬁg %ﬁltgﬂ%hee q Icyufl ﬁs@u_rcgl;rcej(ﬁals@? 1_1 +S
the dikelt taanknbl dredetRirmitheady PRSIdH©ON hl‘l"&hef_rldi:j}?rblf}:face 0

the fluid circulating section 32 and a nagnetic drum

42 by ft hteoddrftlyowaindnk 134.s g tdigtt a toik thibrd Siigher than
provided with the sludge renoval nmechani sm 40. The

sl udg&heefdvwald mecltariiasmngO seaft itdn S2enbaetiarerdgrietric drum 42
provided with the nmagnetic drum 10 42, a notor 43

(showRYi if#hEl gverflow pewesr 3tlr-ansmi ssion system 44, a

scrapi ng nmenber 45, etc. The magnetic drum42 is

cont ai ned iTAe K IEY hprkadk 16 PHRY iARDWiUB the aladge

th ti.c d 42 i h [ ti f A ,
Flc. D URRa BT =t Ao ACsal e OB T A AR o 40

(ne (BratheS ShobheBtor SBiL0 8 RS ANEE oo

11. 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



The magnetic drum 42 is a cylinder of a nonmagnetic
material, such as stainless steel. A 20 magnet 46

whi ch has a strong nagnetismis located in the
magnetic drum 42. A gap is defined between the outer
surface of the magnet 46 and the inner periphera
surface of the magnetic drun142,1£he 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 | n.the .di.rectjign.of arrow A In the vicjinit
of t he32f Iquﬂl rcl\‘h(ﬁ rdclﬂ%ta/t irtr?gnq{selc { (;atnhelfnagé’ftllnc t reunblidr ylg/
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| ower portion 20a and the upper = portion 20b
conveyirtddn Myre cipedd icevalio@no axiMyré Afpddierically, an

magnetic drum 42 is extendi ng along the 5 noving

di rectaxdrs (¥ od caleethdayh erirowW igm & showxtddhdifddGallong the
The magnetic drum 42 is supported in a substantially
Shori zowtvalngpoSitneras ilpn tHendirated by showw E)n &6 Gh@)n in

or the like. The entire periphery of the magnetic

drum £2G-s i-mméthsepagnethe TarfiZndtse s URALFed giD.a

As sho in FI.G. 2, an upper guide plate 51 and a

| ovier SUEENpAtd v AR R A HIT S Y N yf Tl 47 (shown

11. The I de ,pl at 51 .and 52 .are curved in
circuﬁgrEg#% %gooéé%ig éﬁ&ghd Fﬁh& %H %mﬁﬁﬁlﬁ%ery of the

peri pherdle g f f, 15 tic .dru ,
upper %Pﬁfé Eaggggéqgs%%slgﬁbrne 6@%&%&3:%€ﬁ§ﬁﬁ§hﬁted fluid
109ui deppl ate 51 and the

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
15 the magnetic drum 42. An upper fluid passage 53 is
férmed 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
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 1lb of the dirty tank 11.
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



magneti c drum 42. A lower fluid passage 54 is forned
between the | ower guide plate 52 and the magnetic drum
42. In FIG 2, arrow B indicates a direction in which
20 a fluid flows. The fluid passages 53 and 54

conmuni cate with the overflow tank 31 through an
openi ng 55. The opening 55 is f 5ned in the sidewall
11b of the dirty tank 11. The fl Uird passages 53 and 54
and the opening 55 25 constitute the aforesaid fluid

ci rcul t|n secti.qn .32 _for .con ting the inside and
out3|5§ thec&iﬁfﬁn@aﬁfthfn'$§§ af oresai d nagnetic

drum 42 is jJocafed rlqprmtdwe 213 ordd Wik 045'&%@%1'{% scraping

section 32. As shomn I n one end 45a of

SCr apimBgho dFeaer s43 r %o'n'iaQ:Q:ntvﬁ‘Hh WH Jt& OB ipheral
peri pheral surface of the nmagnetic drum 42,

subst antrifaldey oFotélel MGagneitie aMemald2 axidsdaargidl 1of covering
the magnetic drum 42. The other end 45b of the

5scrapihg mvetrerl 145 xextleddngtdi afordld ynagoverhier dirthWaJrZi The
the |l ower portion 20a of the conveyor 20. The sl ud '

and t h&heirkench4bbadtietder ¢ Crapd nelU MMy | ﬁoﬁw@r}a:len L
surface of the magnetic drum 42 10 are scraped off

the séﬂéﬁl‘%ﬁl@l&ﬁwﬁ@wn&@r#ﬁ@wasr@réﬁ@d 1&%%%@%1 C?OVa of the

the ik th I t Oa
conve§ 8?1%0&%@ oS AgaE 2TRbatis picn Gpd dgihere to
operaE %%efSE%r %%%gﬁn%hg%éf d%'gﬁénﬁﬁaﬁetlc drum 42

appara con tructe In this manner
10 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
15 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
20 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 1lla of the
dirty taﬁk 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, the contaminated fluid D in the

dirty tank 11 proceeds toward the opening 55 through



The contam nated fluid D discharged fromthe nmachine
tool 1 is fed into the dirty tank 11 through the

~di scharge passage 2. The chips K contained in the
contam nated fluid D settle down onto the bottom 20
portion 1l1la of the dirty tank 11 in a short tine, as
shown in FIG 2. The chips K are,conveyed al ong the
scoopi ng section 15 fromthe bot}gn1portion 1la of the
dirty tank 11 to the exit section 26 by the scrapers

24 Ofnkhe conveNoL a0, Ihe glti By Kobhak arg conyeyed

to 25 drop i'nto the recovery

217. %ewghg%gﬁrsn%gcet he Eg@{ ﬁgig%ttq% SN 4@ iAd Ree

dirty tan proceeds towar e “openi ng 55 t hrough

14 thegihbupdapassageanadsand a4 hetivwean WU fine
peri pheral surface of the magnetic drum 42 and the

gui demphatesc5s1ande52hahs flibag si Sndehe, doheahmimated fluid D
magneti ¢ sludge that floats in the contam nated fluid

5D 5 i s$sattraateddt oot heeovuerrpeerirppbrealals sufrdeeseofof the
the magnetic drum 42 by the nmagnetic force of the
magnenagnetisi dcemt K@ but the magnetiic dormwme4fi $he magnet
imersed in, the fluid, both the upper and _| ower, _
surfaBls ofipRe thBgRBLLESIFERTES1Cadthd &ff et ipEIgFsed 1in

utilized sl,ud 10 att ti f . T
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The cleaned fluid C that is decontaminated by the
sludge removal mechanism 40 flows through the obening
55 into the overflow tank 31. Further, the cleaned
fluid C overflows the upper end 3la of the overflow

15 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

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

lower portion 20a of the conveyor 20. Thus, the sludge

S can be prevented from running against the upper



15 tank 31 and flows into the clean tank 12. As the
magnetic drum 42 rotates, the sludge Sthat is

attracted to the outer peripheral surface of the

magneti c drum 42 is scraped off by the scraping nenber

45. The scraped-off sludge S drops onto the |ower 20
portion 20a of the conveyor 20. The sludge S having
dropped on the | ower portion 20alef the conveyor 20 is
scraped out toward the exit section 26 by the scrapers

24. The scraping nenber 45 drops the sluydge S, which _
25 isP°§Eﬂ§Beaogm8§ EREnFPRECHRENEL @SdrtmFSP Sy oy hat 2

th I ti 0 th 2Q.. Thus,.
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into the coatamnaled Dluid R Grirhe aw ded cHigs K and
scrapers 24 that scrape out the chips Kand 5 the

5sl udgens pnaegeds bredewdishifioinhe i¢dnhaiheatoetht atditiated
D toward the exit section 26 via the fluid surface Q
As thélsddapetswa4dpabet kxatglsetche ol Zied visurthacd 1Qid
fine particles P floating on the fluid surface
adher eurdacheQchi ps Khendcrheesisudde P sshifronghndpe fluid
together wth the scrapers 24. Thus, the fine _
parti EnE€ape QrokdnGi PRIEAELERI Bs TKkOghd "Ehe s thgyd 1gid
are delivered to th Xi [ [
the cBHf&A Raled Ieglegtﬁt it Eé‘ﬂ?é‘q?’sz% ahfd P’ SR s chat

10 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

15 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 té the machine
tool 1 through the supply passage 4. Since a partition

20 wall llc 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 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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dirty tank 11 is decontam nated and changed into the
15 cleaned fluid C. The cleaned fluid C flows through
the overflowtank 31 into the clean tank 12. The
cleaned fluid Cthat is introduced into the clean
tank 12 is punped up by the punp 3 and fed again to
the machine tool 1 through the #pply passage 4.
Since a partition 20 wall 1l1c th di vides the fluid
surface Q and the overflow tank 31 is provided in an

t of the di tank 11, the fi t.icl P
{1 oat 1 SoR ariid S 1PPLF "G T o SO TARMIT 1 LR 01d (3 The
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€ operation of the machiné too I'S. “'suspende

so t habhhe ncenka-Rated nfbltdd MecoV e Yui PR AES e of
is stopped at night or on a holiday, the 16 fine

partigige .P hav papseifad Faer fPJ0atidieorr ththedd Wd the
surface Q of the dirty tank 11 gradually settle down

i n thehdent amidnatled gkl dieghold iweich drnechEFassatgenofporttiine 1la of
The deposited fine particles P adhere to the 5 chips

and sithegelidéposiandd 1dn t he bottom portion 1la of the

dirty tank 11. If the operation of the machine tool 1

i s restartldd ¢ pRrationc st dimdtath ntittPeechbvet y

apparatus 10 is actuated, the conveyar starts to 10
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11, ABve. When the scrapers 24 of the conveyor 20 move,
the fine particles P and ultrafiné particles, deposited
on the bottom portion l1lla 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



scraped out together with the chips K and the sludge S
toward the exit section 26 by the scrapers 24. Thus,

15 even the ultrafine particles in the contanm nated
fluid D are thoroughly renoved, so that the cl eaned
fluid C with very high purity can be obtained. The
magnetic drum 42 is | ocated betmE?n the lower portion
20a and the upper portion 20b of “the conveyor 20 20.
The magnetic drum42 is oriented so that its axis X
extengﬁ alon% t he ggving direction (direction of arrow
F) of “{'fre <G8 $¥§5r 0. Therefore, the internal space

of the di rt 'én%.lla%%% kf?ulitdl lfg%%@eq:fl}éﬁa%d st 10

SpeC|f|caIIy, el ght the rty at 25
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magneti ¢ drum 42 of which the dinension in the

dlreCEhognaﬁohhala1|&o& be dHakgeitad ke thocatfedealoengo
17 the conveyor 20. A contaminated fluid recovery

5appar 8r6s.108' toaécor diinget cha decdkd comiddiurerti cofs tanel
present invention will now be described wth
ref er énoettions PIEGEhe3crotbmigpted tfhaiklagiesovery apparatus
confi%uratlons and functions of the contanm nated
fluid Pec@@éryhgpﬁamgt as tm'seapé the somndagd nefese fguid

the contam nated fluid r ery a ar us.10 .of th
{17 stEERbUarweAFPocinion® ot Bre Tare ugapopgtent,  conmon

e RESHITID PULELOES LB e TP St ar
10°n]tt§gargaewaghlQW%”QiE%tae%%%ﬁﬁhEE%Qna%% 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
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 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
25 longer in the first direction F than in the second
direction R.

An overflow tank 31 (shown in FIG. 4) functions as



different configurations. A conveyor 20 of the second
enbodi nent is novable in a first direction indicated
by arrow Fin FIG 3 and 15 a second direction
indicated by arrow Rin FIG 3. The conveyor 20 can be
noved in the first direction F and the second
direction Rby a rotary drive meg anism 16. The
rotary drive nechanism 16 includés a reversible notor
100. The notor 100 functions as a drive source. 20 The

not or g‘LQlQLd %u(f:%%ter lf(‘étt%qn%?xgt %%tarLg.S I eegiiﬁrl:al Y, the

di rectfl on can be sw tched for each predeterm ned tinme

by a qarifil ler a:l'lo%ﬁ at Jnicludes, @ did®Ivebhowliink 31 is
timer 10I, which functions as switching nmeans, has its

tim ngeti icerwal) of anuiedisieatdcen ush 4 hatrdhecdrikrell during
is 25 longer in the first direction F than in the
secondpediataeh dis RitAmtedeoh ewtarde 8P4 dtowm iupper

FIG 4) functions as 18 fluid surface retaining
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of the overflowtank 31 is set so that a fluid .
surface Q df &hdiwn yint e -1 B df i IRPORDPT aF§TNL s 1° is

situated gn scrapers 24 at gn upper 5 portion 20b of ,
t he CBﬁf?g)}G’iedZ@_et)!@egh&m ierrrf_al}&ta:)n’k alilscad-ﬁ:gar{b exlt section

secti 15,i s, provi ded- between {he dirty tank, 11 .and
an ex??"seé\t isf&%%tzg.ulgef ip(riéatteg&o e apr}datae Sled%nzfin(llgual% plate

Cocoma g BtRgsiOL AR SR LA PO Ponese

verti gakle $epaat ad3f /M 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 lla 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. A
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.



each other. The first guide plate 103 extends

di agonal |y upward along a | ower portion 20a of the
conveyor 20 froma bottom portion 1la of the dirty

tank 11 toward the exit section 26. The second gui de
plate 15 104 extends diagonally upward al ong the upper
portion 20b of the conveyor 20 & om an upper part of
the dirty tank 11 toward the exit section 26. An

upper end portion 104a of the second gU|de pl ate 104

IS si t ver [ |on 6 scra ers 24
of thEH%O%g%Egeyor 01§?e in IVI %Iy Yin EH%P e WIS

t he c e r o$u s ;Qf e -gui plsat
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tank 31. A 25 fluid Cthat is filtered by a nagnetic
drum 421ftkewariimt 030hésf shpebritaak £520 rohaeugh atround a
opening 55. A filter drum 130 is contained in the
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by formng a porous plate 140 & part of which is shown

in FI &tsrhefato Fbﬁcfﬂéﬁ§ra§aé f ilOer Theofalter drum 130
cylindrical shape, The filter drum 13Q is supported

for eratrPBﬁtéPgaﬁ&YadSlHSPl ESHF&PeéxiwétBthebé‘érglnﬁfjlc drum
(not g?o ) that i N attached to flhter tank 120.
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W th the TRONGHAGAITUTE A2 BY GLBOUSILIADSTLSSION thae

system 44 the“porous “plate
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



10 functions as a filter has a | arge nunber of through
hol es 150 that are forned at predeterm ned pitches.
The through holes 150 may be forned by, for exanple,
phot o- et chi ng. Al t hough an exanpl e of each through
hole 150 is circular, a through hole of any other
shape 15 than a circul ar shape na& be adopted i nstead.
The dianeter of the through hol é°150 i s al so sel ected
according to the application. An inlet of the through
hol e 150 opens in the outerfgeriphenal surface of the

cyl i ndri & MPVES: Rd@NFortdGs fhrste IH4Ge Atadd 11 Gf the

20 the th h hol.e 15 [ he i 1 ph I

20 e cLILOHEh Hole R soRBIRA (e dner, SN Bloy che
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the contamnated fluid recovery apparatus 10

accor gipN@ het @xiike s20¢aRe ebediopeHron Nk itth&ection 26
conveyor 20 noves in the first direction F, sludge,

5chi ps todepaesicthed reltioper yabdxt 26 |(isk@wndapoginicad 19n t @his
bottom portion 1la of the dirty tank 20 11 is noved
al ongpblietf iliss tshguredie wpltht & h®08ooft atriematecbddiuigl recovery
section 15 toward the exit section 26 by the scrapers
24. Thersiradge aAdotthéhle d rstaemipodimendd up to the
exit section 26 drop fromthe exit section 26 5 toward ,
t he recovePeRo¥E7 CEWSMPE 1t OFfgVes) irmiihe SR5qRd jdirection
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1oi” th%lﬁ%%OQQr%gE%Cbi%% the dirty tank 11 adheres to the
scrapers 24. The sludge and the like adhering to ﬁhe
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 frbm 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 sludge

20 (floating 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 efficiently moved up to the

- upper end portion 104a of the second guide plate 104.

25 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



R, fine sludge (floating small chips) floating near
the 10 fluid surface Q of the dirty tank 11 adheres
to the scrapers 24. The sludge and the |i ke adhering
to the scrapers 24 nove al ong the second gui de plate
104 toward the exit section 26. The sludge and the
like that are noved up to the e?H; section 26 drop
fromthe 15 upper end portion 104a of the second gui de
plate 104 toward the exit section 26. In the present

enbodi ik SCoppi ng .secti.qn 15 ...S. Provi wi th

Che setan i TRl 1 o e st B S taoes
inth d .qj [ : I | nat.
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rest r aigeed,f rEaondRRRiive: foremAihe SCranes st ## iddd the filter
the dirty tank 11. Thus, the floating chips adhering

to thelrsor dper.s 24 cae e afd icifrdwsy Iroved g fioltdre drum
upper end portion 104a of the second guide plate 104.
525 Thé 3fU,uiredlettilvatl vi s afridet evbeick atte cufyHf  Hee wirgnetn cche f£luid
drum 42 of a sludge renpval nechanism 40 flows into

the A% ceateresd nteﬁlrroﬁd?? tiﬁéﬁiﬁem%gt}%.twgh dieftes
is introduced into the filter tank 120 .

C2
pasée&tslatq}ﬁr Gdg PRe TSR R Mo Todidtih Tl dtiid & are
| ow %%%gzglﬁl%fd&g)? U Se'r%%g} I?:eo B:I}%t fel.{eldartuim%]lglot]{qagrté)ei ltc%rbgj,ects of

filter the =f Ui OWs i n
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the fluid re captured near the inlets o
10t hrough holes;s, 150, Jfithe Rardd £l esuantt hendd kesin the

fluid C are
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 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
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 130, a
centrifugal force caused by the rotation of the filter
drum 130, etc.
25 Industrial Applicability
In carrying out this invention, it 1is to be

understood that the components of the contaminated



captured by adhering to the relatively |large objects
of filtering that are caught by the through hol es 150.
10 Thus, an ultra-clean fluid C that is

substantially thoroughly filtered flows slowy 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

over f h I f ot rf t .
and | RO faco ety aavtani o hd e Lo fluid
130 r b RS atNngh€ eldelict, Cs1tlife HRIRAS. HedHddi®,NFE1uid
-adhering to the outer peripheral 20 surface of the
cyl i ndiirglcef idet@h ndhymmk3@is ,arfd 1825 lprwgparad.ed 49 WB1l as
the porous plate 140 by the fluid Cthat relatively
f 1 ows taeowia ttyhe ahikl, t ea ydbemet®ddizd dentvarfiwged] f oraekl fied
caused by the rotation of the filter drum 130, etc.
525 | ndostms ali tApplti depiaritiygl f rear ropiengrdutitt lifs the
invention, it is to be wunderstood that the conponents
of thényemtasirnated 22 fluid recovery apparatus,
i ncluding the conveyor, fluid circulating section,
sl udge renoval nechanism fluid surface retaining
neans, filter drum etc., as well as the dirty tank,
may be enbodied in variously nodified 5 forms w t hout
departing fromthe spirit of the invention.



23 CLAI MS 1 A contamnated fluid recovery
apparatus characterized by conprising: 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 JScrapes out objects
of renoval deposited on a bot t on? 310 portion (1lla) of
the dirty tank (11) toward the exit section (26) and

including a |l ower portion ( noves al ong
the bottom portion (11a) of%fﬁézﬁwft ank (11)

toward the (exity o Li-an %?t@ aarl»e%o oa#ed Yhtus

(20b), which noves omar star ing en Fsher

15 poEBbQﬁcQ%@@keﬁ'% coRPiralk iQwer the Iomer portion
(20a); a fluid circulating section (32) whi ch connects

the insideaard reyt $ia¢e qfl 1)herdidH Yedrdtkidsl B ;f1uid to be
sl udge renoval mechani sm (40) including a 20 nagnetic

5drum ¢42pnehi;ch is | ocated between the |ower portion
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(20a) and the upper portion (20b) of the conveyor

(20) in thenviegiini tsecsfiorhe 2f)uirt coiirdmd aitri g pasdigtiioon higher
(32) in the dirty tank (11) and is rotationally

dri veRhapsaf fipdds giurdaeer dRai mifndgheeahds tvhitamkk edgs 7

ngi t If Ioﬁl daS lérofn%%eyogrQ) %f g%lcrugr tay stcarrzakpe(rll()Z 4|)n wahich

scrapes out objects of removal deposited on a bottom
portion (lla) 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 circdlating section (32) which connects
the inside and outside of the dirty tank (11);

a sludge removal mechanism (40) including a
magnétic 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



hi gher than the fluid circulating section (32) and the
24 magnetic drum (42); and a scraping nenber (45)
which is provided in the dirty tank (11), scrapes off
sl udge by contacting an outer peripheral surface of
the magnetic drum (42), and 5 drops the sludge toward
the |l ower portion (20a) of the gqnveyor (20). 2. A
contanmi nated fluid recovery apparatus according to
claim1l1, characterized in that the fluid surface

t ai flow tank (31) which 10
o SR Bk A320YTE) L ank (12) "t br ough t he

fluid cirgul %tﬂ Bdn esh'm%r(?x%)s anddhe d I ided in the

decont am nat e t he sl udge renoval "nechani sm

(40) hsrkedthAko (a1) 9I 82k apark o&JEZ)slh@fg%ugan, R tacting an
ul

overfl ow tank (31) 3. A contam nated recovery
appar atiier peraphetrdingutrdaclkaion theChagaettdd 2ot N(42), and
that the magnetic drum (42) is located in a

Shori zdnbwls pbet aledpet ween rohéhleowewegopoirgr o20&0adnedf the
t he upper portion (20b) of the conveyor (20) so that
an axF8nyVRycrhér8of extends al ong the noving

direction of the scraper (24 20 of the conveyor
(20). 4. AgconﬁaﬁPﬁéﬁgd“@& id Trlaesy ey siTat &t gg§ratus

di | d i.n_that th
Tagnet FECAPIF ) Cre Rodat SOrRCE ROPERotal Bistiie F1uid
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10thereg@bmmunicates 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

15 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)

20 of the conveyor (20).

4. A contaminated fluid recovery apparatﬁs
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

25 (20b) of the conveyor (20) so that an axis (X) thereof

extends along the moving direction of the scraper (24)

of the conveyor (20).



extends along the noving direction of the scraper (24)
of the conveyor (20). 25 5. A contamnated fluid
recovery apparatus according to any one of clainms 1 to
4, characterized in that the conveyor (20) is novable
inafirst direction and a second direction opposite
to the first direction, 5 |nclud2§ a rotary drive
nmechani sm (16) for noving the veyor (20) in the
first direction and the second direction and

swi t chi ng an fort§mntc H@Pe ot ar drive
nmechani sm (I6) ‘bé <%}Veeaﬁmtrﬁi‘e eﬂg Jd{ et Gt YarPP Rt 1S
second AdGtiom, an Levidad W th Lhe, f'c%da(ialc‘%erlzed in

surface retaining nme ns or ‘situating e f
sur f ag@at{ @heofconi@ @i typohank gn%]v)abqte i€ UM st direction
portion (20b) of the conveyor ). 6. A contam nated

fl ui dahebgvereyt_oa@paﬁ&tewlo@cwp@snget aCltdleMsGrst direction,
characterized in that the rotary 15 drive nmechani sm

5(16) indludes a retenry bire viedmerch@hd@m f(dr)uferamoxring the
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drive source, and the swi tching neans includes a

ti mer COROEYoror(28W tehithg thesdi ddateicdii cof andottétel srecond

of the notor (100). 7. A contaminated fluid recovery

apparQFE?CtQQHa€€8r§Wﬁ§CP6n6IQﬁﬁpf f@ﬁaﬁ&éFéWFf§dt@F rotary
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incl ud;RgaBe retaining means for situating the fluid surface
(Q) of the dirty tank (11) at the upper portion (20b)
of the conveyor (20).

6. A contaminated fluid recovery apparatus
according to claim 5, characterized in that the rotary
drive mechanism (16) includes a re?ersible 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 formng a porous plate
(140) with a | arge nunber of through holes (150)
formed therein into a cylindrical shape, respective
inlets of 26 the through holes (150) opening in an
outer peripheral surface of the porous plate (140)
and outlets in an inner periphea%l surface of the
porous plate (140).

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).



