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DESCRI PT1 ON CONTAM NATED FLU D RECOVERY
APPARATUS 5 Technical Field The present invention
relates to a contam nated fluid recovery apparatus

for decontaminating a contaminated fldid c

for exanple, chips and fine sludge. 10 Bacmlmmwmmmmwmw
A machi ne tool for nachining, suédh as cut sol50n
grinding, etc., uses a fluid such as a coolant T3t
cooling a morkplece. This fluid contains foreign

matter, such as chips ptéddcéd Foy madhilniond, fine 15

sludge, etc. A contaminated fluid recovery apparatus
is used to reuse the contam nated fluid that contains

recovery hppar SEITAFBRBTEL (Y-S ERia SAEATus

fromthe contanmi nated fluid. 20 The |nven§ors her eof
have | ong been investigating .and devel opi ng

scontanmi nated fluid recovermy apRasat g§esy I N
consequence, they have succeeded in devel oping a

hi gh- per f ormenge ceentannpahedohl wedakegover % éBH@éﬁEHﬁted
that conbines a conveyor and a filter provided with a

25 maghetddranpvasydeppairbedsi Borf aecexaapleatdpng. a -

Pat. Appln. KOKAI Publication No. 2005-66820. This

cont afPhaeednpkefldfiedcdvepryptaappagat fisri eaghudes, t heips and

fine sludge.
10 Background Art

A machine tool for machining, such as cutting,
grinding, etc., uses a fluid such as a coolant for
cooling a workpiece. This fluid contains foreign
matter, such as chips produced by machining, fine
15 sludge, etc. A contaminated fluid recovery appératus
is used to reuse the contaminated fluid that contains
the chips, sludge, etc. The contaminated fluid
recovery apparatus removes the chips, sludge, etc.,
from the contaminated fluid.
20 The inventors hereof have long been investigating
and developing contaminated fluid récovery apparatuses.
In consequence, they have succeeded in developing a
high-performance contaminated fluid recovery apparatus
that combines a conveyor and a filter provided with a
25 magnet drum, as described in, for example, Jpn. Pat.
Appln. KOKAI Publication No. 2005-66820. This

contaminated fluid recovery apparatus includes the
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1111212206 I VEEIEVELEVELENVELRLEEEELETE *000002* 2 magnet
drumthat is |ocated at an overflow section near the
liquid surface of a dirty tank. Fine magnetic sl udge
in a contamnated fluid is attracted to the outer
peri pheral surface of the magnet drum The 5 conveyor
is provided with a plurality of scrapers. The
scrapers scrape out relatively | drge chips and the
like settled at the bottomof the dirty tank toward

an exit section outside the dirty tank. The '
cont aRPASEEdAF IR BRRBCOVet 9Cappar At uani evenblpwcaeetion near

th rotatin haft (axis) of a filter drum _
ﬁgnbefgﬁglbgPéﬁl%gffﬁc?h% d?r%tf?bnt%$ktra@é?eomagﬁﬁélc
her ef or it.requir two, types o rive
oyot ong e e Bhan ShE B ERT U Bo i hel ohbbyor tandrS ache

" mechagj f i g ilter Thus, there 15
e a D oh o e SEne et Eate A et oS ril carne

5and &Bﬁvé?@kaﬂ§n§£§@iéé@i@iﬁﬁcgvﬁiMrQPg@¥?%?359§§8g?§. The

| arger. In the conventional contam nate

recovetyapappasatdise oBFf eo¥BiwitheyfidiQs GhuUp: NBABS ne 1ike
is located 20 parallel to the direction of travel of

the ceaveyed. afhtise lwttamhedt potié¢ dfrthecsium shapedin exit
filter unit has a shape transversely elongated in the

di rect¢ohion ontaivdd bietdertpnvayor. A contamni nated

fluid supplx port through which the contam nated

fluid to behe contaminated fluid recovery apparatus is

10 located so that a rotating shaft (axis) of a filter
drum member 1s parallel to the direction of travel of
the conveyor. Therefore, it requires two types of
drive systems, a mechanism for driving the conveyor and
a mechanism for rotating the filter drum. Thus, there
15 is a problem that the drive systems are complicated and
the contaminated fluid recovery apparatus becomes
larger.

In the conventional contaminated fluid recovery
apparatus, moreover, the filter drum member is located
20 parallel to the direction of travel of the conveyor.
Thus, an inlet port of the drum-shaped filter unit has
a shape transversely elongated in the direction of
travel of the conveyor. A contaminated fluid supply
port through which the contaminated fluid to be
25 decontaminated is fed into the dirty tank is disposed

over the dirty tank.

If the inlet port is transversely elongated in the




25 decontam nated is fed into the dirty tank is

di sposed over the dirty tank. If the inlet port is
transversely elongated in the 3 direction of travel

of the conveyor, one end of the inlet port is

Situated nearer to the contamnated fluid supply port
than the other end in a case where a sufficient space
cannot be secured in the directich of 5 travel of the
conveyor. Thus, relatively large chips that are fed
into the dirty tank through the contam nated fluid
suppl Y1E6FE1§8t ofntdavRe Phl éhepspnveypherebg end of the

increasi.ng the |oad on the filter drum nmenber. .
Di scl 6&&.?3 BPItnvEntit6H2E69TRE2pPESERL EhAVERRFBRLNated fluid

Vi ' fluid ratus in
o SEERYy B BT §Poa Y aF e SHapBa™s PReRr whinre
can b%u%kﬁEhEEkegpQE .c5§k8E|¥§|¥eL§rgg Eglgﬁ?gﬁégection of

fluid supplied to a dirt tank can bé kept

5f 1 owi RgaivBY OcEhendr uBLSRgRed 1§h£5|t?él%@i%%éﬁb%%ggﬁtchips
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contani nated fluid recovery apparafys 0 .
i nventhen eesptkdesnaodihbydianlk wahgh:hEORLRI PSe @

contam nated fluid, a contam nated fluid supply port
t hroughnwhinghathe €ontdnsnpped pbutdgée® bEt@0the inlet port,
decontam nated is discharged into the dirty tank, an
exit §Berebi Loecacedine ahpodpédoonhiighefilitan @rum member.
liquid surface of the dirty tank, a conveyor
including a scraper &i§cadoéHaenofodngenapbng out an
obj ect forThe present invention provides a contaminated
fluid recovery apparatus in which a drive system for a
drum-shaped filter unit can be simplified and
relatively large chips in a fluid supplied to a dirty
tank can be kept from flowing into the drum-shaped
filter unit.

A contaminated fluid recovery apparatus of
the present invention comprises a dirty tank which
contains a contaminated fluid, a contaminated fluid
supply port through which the contaminated fluid to be
decontaminated is discharged into the dirty tank, an
exit section located in a position higher than a liquid
surface of the dirty tank, a conveyor including a
scraper apd a chain for scraping out an object for
removal settled on a bottom portion of the dirty tank
toward the exit section and including a lower portion

which moves from the bottom portion of the dirty tank

toward the exit section and an upper portion which




renoval settled on a bottom portion of the dirty tank

25 toward the exit section and including a | owner

portion which noves fromthe bottom portion of the

dirty tank toward the exit section and an upper

portion which 4 passes over the | ower portion and
approaches a starting end of the | ower portion, and a

drum shaped filter unit includirg a filter drum

menber disposed in the dirty tank and having an inlet

port through which the 5 contamnated fluid in the

di rt yPRERR S| §Veguseas ﬂ@wﬁromprtewardnﬂhepprbaehedranstartlng
menber. The inlet port opens along an axis of the
f|IteF“&rGﬁlﬁ@ﬁbéPwthéoFFPPér agfum AeHBeshppefoéatedr unit
in a horlz nt al a%t %ude bet ween the | ower portion and

t he uppgr oP#i 8n ot FﬁedEBﬂv@§8Per1@l§88ﬁeﬁhéﬂ the dirty

di t | . of th
Conveyar AN TR alparat e nEbbic ghgougy@gegpg% )

SWh'Cthﬁ%Q§QBE§e@ BeLign; Af hgedgpébn bk, . Qec%ﬁnvgygﬁ]flow
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to the filter drum nenber, ere

nenbetowardsﬁﬁél@E&@@rmhghmtH@mgércon¥§¥o£nlé€0g5g£ngpens
to the present invention, the filter drum nmenb

| ocat edohy theaditt yrt ank cantbe §otat @EmbBYr, TBRBSFOlter
the chain of the conveyor, so that the drive system

can bdrginnpeinbeedisahdcthedcont anhoai ednthUi dt20tude between

recovery apparatus can be constructed conpactly.

Furt hehe theefi ppetidnrusmdenberupget opatedonnosutheaconveyor

horizontal attitude as to be perpendicular to the
such that the axis is perpendicular to a direction of
travel of the conveyor, and the apparatus includes a
drive system which transmits a motion of the chain of
the conveyor to the filter drum member, thereby .
rotating the drum member in association with the
conveyor.

According to the present invention, the filter
drum member located in the dirty tank can be rotated by
means of the chain of the conveyor, so that the drive
system can be ;implified, and the contaminated fluid
recovery apparatus can be constructed compactly.
Further, the filter drum member is located in such a
horizontal attitude as to be perpendicular to the
direction of travel of the conveyor, and the inlet port
of the drum-shaped filter unit opens along the filter
drum member. Therefore, the inlet port of the drum-

shaped filter unit can be kept sufficiently distant

from the contaminated fluid supply port throughout its



direction of travel of the conveyor, and the inlet
port of the drumshaped filter unit opens al ong the
filter 25 drum nenber. Therefore, the inlet port of
the drum shaped filter unit can be kept sufficiently
distant fromthe contam nated fluid supply port
throughout its 5 length, so that relatively large
chi ps can be kept from getting imto the inlet port of
the drum shaped filter wunit. An exanple of the filter
drum nmenber is a magnet 5 drum and the inlet port
shoul d rEter @51 e dieledtios 1 vaday ger oimiplse can be kept from
contani nated fluid supply port. Further, an idler .
spr oc &9 trdits il il sfth @ ot iodn toe thiem-chapedoffilter
the conveyor to the filter drum nmenber, thereby
rot atiNg t'he drum nenber, nay be | ocated 10 between

.a driven section of the

t he chain t he caonveyor . an
filter dr u?np[nnee%aén .queO\p/fgﬁC 'engl Fhé& T WEpaEMRatifords magnet

of th ¥t . neqver., .t i Rlet art be ..
5direc?ggh?o&g%thequ&%?aﬁfﬁgtggokﬁd' regﬁﬁﬁpg%%gthlreCted

ui
Fur t heraBr &rdrh@ haD el 20fi nhiRe oC i1 4O h , ,
conveygggaay be%traﬁsn?tted t%dthghgfl%gégé&ugfr&ewbggrther
W t houth usilRg. tshe oictteer R eekabmiBtial PRSCHLRLLAN 8 the
Drawings FIG 1 is a sectional view typically show ng
a flghadici odulthti conspybemcpr avedéd 1vethd@um member,
contami nated 20 fluid recovery apparatus according to
one efi&dicgntrosBtinge tpeedent mewbeti onay be located

10 between the chain of the conveyor and a driven section

of the filter drum member. Depending on the
specifications of the dirty tank, moreover, the inlet
port may be directed toward the contaminated fluid

supply port. Furthermore, the motion of the chain of

15 the conveyor may be transmitted to the filter drum

20

25

member without using the idler sprocket.
Brief Description of Drawings

FIG. 1 is a sectional view typically showing a
fluid circulation system provided with a contaminated
fluid recovery apparatus according to one embodiment of
the present invention;

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

FIG. 3 is a plan view of a part of the
contaminated fluid recovery apparatus taken in the

direction of arrow F3 in FIG. 2;



FIG 2 is a sectional view of the contamnated fluid
recovery apparatus taken along line F2-F2 in FIG 1

25 FIG 3 is a plan view of a part of the

contami nated fluid recovery apparatus taken in the

direction of arrow F3 in FIG 2; 6 FIG 4 is a

sectional view of a drumshaped filter unit used in

the contaminated fluid recovery &pparatus; FIG 5 is

a sectional view showing a state after a magnet drum

of the drun}shaped filter unit is rotated 5 in the

di rection 6fGar fowSA2 AREtEPTRlEViswaoSedt flonatshppad filter
showing.a state after the nmagnet drumis further
rotat@glgnu?ﬁg HPrEE?lﬁﬂ“B?ml%?F%ﬂlﬁ@UB%s¥e%®E%rYo@PParatusr
Carryin Inventlo .10 contanj nated fluid

recozers apparagus p?o&?ﬁgaonﬁﬁiﬂlﬁwdF RYShApBdSFFeepfter a

uni t ﬂggﬁég!??uﬁoo9n€heeHP9H'%E ﬁegtglr%? {gﬁg@t}% rotated

i nvent i now beé “deéscri

5FIGS. iA £Redi FLG 1 dnShove Aol | Ml dagyroul ation system
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2. The 15 fluid circulation system?2 is used to

renove foreirgn 6nﬂbt§rSEEQﬂbﬁaQOGié@tsHéﬁgn@na state after
machi ne tool 1, such as a nmachining center; so that

t he cobtantgcan deumeusethirtdde ﬁ@ﬂi@@anﬁieﬂh@O@iﬁéétion of
di scharged fromthe machine - tool 1 is an exanple of a
cont agthavell- fluid D. The 20 contaminated fluid D
contai ns, for exanple, chips of an
Best Mode for Carrying Out the Invention

A contaminated fluid recovery apparatus provided
with a drum-shaped filter unit according to one
embodiment of the present invention will now be
described with reference to FIGS. 1 to 4.

FIG. 1 shows a fluid circulation system 2. The
fluid circulation system 2 is used to remove foreign
matter from a coolant used in a machine tool 1, such as
a machining center, so that the coolant can be reused.
The contaminated coolant discharged from the machine
tool 1 is an example of a contaminated fluid D. The
contaminated fluid D contains, for example, chips of an
aluminum alloy or iron-based metal produced by cutting
or the like, fine particles of a nonmetal, such as

. carbon, etc.

The fluid circulation system 2 includes a

contaminated fluid recovery apparatus 10, a

contaminated fluid supply pipe 11, a cleaned fluid

supply pipe 12, a pump 13, etc. The contaminated fluid




alum num al l oy or iron-based netal produced by cutting
or the like, fine particles of a nonnetal, such as
carbon, etc. The fluid circulation system2 includes a
25 contam nated fluid recovery apparatus 10, a

contam nated fluid supply pipe 11, a cleaned fluid
supply pipe 12, a punp 13, etc. The contam nated fluid
7 supply pipe 11 supplies the cdntanminated fluid D
from the machine tool 1 to the contam nated fluid
recovery _apparatus 10. The cl eaned fluid supply pipe
12 sOppPi¥sPaPE| éan&HPPILiPE EheeEontaninated ByuideD5from
contanijnated, fluid recovery paratus 10 to the

rachi hBS FGPiTe TRALC nFanfﬁgtEG“EPUFBaF%€o§éP9ﬁ recovery
i | ud i .20 -
?Pf?égbéﬁf%gﬂifTﬁaﬁd@ieif TR %Hépﬁ&??égeiﬁi
i . 2 THE?
or oRLBRSeb S L0ER0LATY DALCE HLble Bidlfea by, phe

drums runi I's se

stank 28ntihengkeansiank ggc5§er§0$§£§ga§¥?3}gygéigﬁ§ machine
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wth the dirty tank 20. A contam nated p

port kbalis.located above one end(left-hand side in

FIG 1) of the dirty tank 20. 15 On the other end

(right - han@hsi dentamEh&red) fohiidt hecdiveky tppkr3@usalo
scoopi ng section 25 is forned extending obliquely

upwar dnchugesapydirivet aekhafi san démasdapadekitter unit 21,
section 27 are provided over the scooping section 25.

The eRPf 2e€iEBdR dInks22pn gThe dirty tank 20 contains the

contaminated fluid D. The drum-shaped filter unit 21
is set within the dirty tank 20. The clean tank 22 is
located side by side with the dirty tank 20. A
contaminated fluid supply port 1la is located above one
end(left-hand side in FIG. 1) of the dirty tank 20.

On the other end (right-hand side in FIG. 1) of
the dirty tank 20, a scooping section 25 is formed
extending obliquely upward. A rotary drive mechanism
26 and an exit section 27 are provided over the
scooping section 25. The exit section 27 is in a
position highér than a liquid surface Q of the dirty
tank 20.

A conveyor 30 is provided ranging from a bottom
portion 20a of the dirty tank 20 to the scooping
section 25. The conveyor 30 includes an upper sprocket
31, a lower sprocket 32, chains 33 as an example of
wound transmission media, and a plurality of scrapers

34. The chains 33 endlessly travel between the upper




20 position higher than a liquid surface Q of the

dirty tank 20. A conveyor 30 is provided ranging from

a bottom portion 20a of the dirty tank 20 to the

scoopi ng section 25. The conveyor 30 includes an

upper sprocket 25 31, a | ower sprocket 32, chains 33

as an exanple of wound transm ssion nedia, and a

plurality of scrapers 34. The cBains 33 endlessly

travel between the upper 8 sprocket 31 and the | ower
sprocket 32. The scraEers 34 are attached to the

chai n§P83Ck¥Re3EhanAstBg hPeeAoSRECCKAL a34i r eElt® opcrapers 34

indicated by arrow F in FIG .1 by the rotary drjve
mochaRFSnPB6eEAaE FAcKABeSh A ABt of - asTt 5ot 9o 33 are moved

. The. . .of .th hai 33 i [
Ui o Hefba £S5 CnbAN T ACEN oY 237 el gt dore menbir st
35 a1 eopLoy) ded, oL DR ROLAOTY POELI O 20R0L o thSor as =

dirty tan scrapers are arranged at

spredefief prned,u10ei Nt @fyaks,ahong thechengthi 0f $8€is guided
chains 33. By neans of these scrapers 34, objects to

be reppvedi dsURBmBErsCREP$shehbdge, FELC.2) Setthedy@ide
the bottom portion 20a of the dirty tank 20, are

carri pdmbetst Rbodgh phevideaophnghsesstodm Zvottiont h@a of
exit section 27. The 15 objects for renoval having
reachetet Hereyxi tasgckPon 27 fall fromthe exit

section 27 into a collection box 37. The conveyor 30

i ncl udes aTheweFrpBrEFoR4( REPWAFHAPAEEH pbrPre@agtgomined

and an upper _portion gbackmard pat h _
10 intervals along the length of the chains 33. By means

of these scrapers 34, objects to be removed, such as
chips, sludge, etc., settled on the bottom portion 20a
of the d;rty tank 20, are carried out through the
scooping section 25 into the exit section 27. The
15 objects for removal having reached the exit section 27
fall from the exit section 27 into a collection box 37.
The conveyor 30 includes a lower portion (forward
path portion) 30a and an upper portion {(backward path
portion) 30b. The lower portion 30a of the conveyor 30
20 moves along the bottom portion 20a of the dirty tank 20
toward the exit section 27. The upper portion 30b of
the conveyor 30 moves from the exit section 27 toward
the sprocket 32, passing over the lower portion 30a.
The sprocket 32 is a starting end 30c of the lower
25‘ portion 30a.
The drum~-shaped filter unit 21 is located within

the dirty tank 20. As shown in FIGS. 2 and 3, an
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portion) 30b. The | ower portion 30a of the conveyor 30

20 noves along the bottom portion 20a of the dirty

tank 20 toward the exit section 27. The upper portion

30b of the conveyor 30 noves fromthe exit section 27
toward the sprocket 32, passing over the |ower

portion 30a. The sprocket 32 is a starting end 30c of

the lower 25 portion 30a. The dfum shaped filter unit

21 is located within the dirty tank 20. As shown in

FIGS. 2 and 3, an 9 exanple of the drumshaped filter
uni t 2¥arelpr 6¢i abg dﬁPWhSQaE?ﬁlﬁé#F@éluﬁﬁgngﬂ dpuprovided

40, t 41 h FIG 4), idler sprocket 44,
uppe?agl i & 5@538 EFS?E Eég“eFoﬁémeﬁﬁrdm@EPGE plLat ghown in

|s |rmersegI %leg%hﬁgﬁgﬁgtég’ SPngeEEE%H:gHgéﬁg%%gte 45
gérgg%ggggt??g&?2?g§d% Elgﬁggggéhgﬁﬁgkﬁgid c?%igcggon pipe

conveyar 3@heAm§§hEt4arhﬁ her red; e r B8 Ehukge contaminated
coll ection pipe 48. The magnet drum 40 Is an

exanpkeueti a.firher mdguarmenbes. 1$B§t€agmﬁglgéuahéomhénet
a cylindrical body made of a. nonmagnetic materia

such dsust d0nl eShest @ébr eprackeeakhyisagoebted by the
material. The strong nmagnet 41 is |ocated inside the
magnethdiom 40. oA ghp tenfVeyned315 bat seéh heisufermed in
peripheral surface of the magnet 41 and the inner
per.pﬁéﬁaﬁlgaﬁfa@éléﬁt@ﬁé rapRef8dr uBhaomagThe Augned0 is an
41 IS flxe? to the dirty tank 20 by neans of

examp a filter drum membér.

The magnet drum 40 is a cylindrical body made of a
nonmagnetic material, such as stainless steel, or a
weakly magnetic material. The strong magnet 41 is
located inside the magnet drum 40. A gap is formed
between the outer peripheral surface of the magnet 41
and the inner peripheral surface of the magnet drum 40.
The magnet 41 is fixed to the dirty tank 20 by means of
a frame (not shown).

As shown in FIG. 4, ﬁhe magnet 41 has a distal end
4la and a rear end 41b. The distal end 4la is situated
on the front side with respect to a rotation direction
A of the magnet drum 40. The rear end 41b is situated
on the rear side with respect to the rotation direction
A of the magnet drum 40. The magnet 41 is located in a
circular arc (substantially C-shaped in radial cross
section) along the inner peripheral surface of the

magnet drum 40. The distal end 4la of the magnet 41 is



a frane (not shown). As shown in FIG 4, the magnet 41
has a distal end 20 4l1a and a rear end 41b. The
distal end 4l1a is situated on the front side with
respect to a rotation direction A of the magnet drum
40. The rear end 41b is situated on the rear side
Wth respect to the rotation direction A of the
magnet drum 40. The nagnet 41 istYocated in a 25
circular arc (substantially C shaped in radial cross
eri pheral _surface of the

section) along the inpner

nagne?l%PGﬁ?%OPe?ﬁetngPB CEnHABE bt R ARDREL dHYM; 40-
10 situated near upp part o e. magnet drum .

s0. “THEFEEF"ERG 415 SPPPRe RagRel AL ETAN Fo¥Thion
oSi ti I n .t [ I d. 41 f et

AL The Fe Sl Tant 1B T 51 oot b ndar (PReTouEr ghrt ne
of thecarmagnel1drum 49,3 ABGREtnd1libgeL0ogatedor the
along fluid channels 53 and 54, which wll be

s5descr mbglekatietm Tbe megnet ndgHet 401 has apcaked Xiodheriuid
magnet drum 40 can rotate relatively to the nagnet 41

i n thehadheéet bBnaall anyowhAchshoih ba F&oridpedr Dundr.

the axis 10 X. That region of the entire circunference

of the nadhet mdooait40rwhi A hasesnt Arimnynet T4& mepnst drum
a magnetic field region 40a. The magnetic field

regi o0 208 retarderstpbivalyueacthefnagechagheincthe

field of the magnet 41. That region_which does not _
face ChESREGABE °15241°F of mESBONBNMAghe?: c4ti ’FauPdgiba axis

40b. The onmagnetic field region 40b is_not unde
1Othe iﬁflugﬁég rgglon o% gLe englre circumference o% the

magnet drum 40 which faces the magnet 41 forms a
magnetic field region 40a. The magnetic field region
40a is under the influence of the magnetic field of the
magnet 41. That region which does not face the magnet

15 41 forms a nonmagnetic field region 40b. The
nonmagnetic field region 40b is not under the influence
of the magnetic field of the magnet 41.

As shown in FIGS. 2 and 3, the magnet drum 40 is

located in a horizontal attitude such that its axis X

20 is perpendicular to a direction of travel F of the
conveyor 30. The axis X is the center of rotation of
the magnet drum 40. 1In addition, the magnet drum 40 is
located between the lower portion 30a and the upper
portion 30b of the conveyor 30.

25 A plurality of ridge parts 42 are provided on the
outer peripheral surface of the magnet drum 40. Each

ridge part 42 protrudes radially of the magnet drum 40.




of the magnetic field of the magnet 41. As shown in

FIGS. 2 and 3, the magnet drum40 is located in a

hori zontal attitude such that its axis X 20 is
perpendicular to a direction of travel F of the

conveyor 30. The axis X is the center of rotation of
the magnet drum 40. In addition,_ the magnet drum40 is

| ocat ed between the | ower portiohlsoa and t he upper
portion 30b of the conveyor 30. 25 A plurality of

ridge parts 42 are provided on the outer periphera
surf ad@S6f tREIRagAEt SdfdnPa0. dESPRS | dgeapRitirazity of
protrudestradially of ge nagnettdrun140. 11 lThese

ri dgePpart$°43 éFegde% $&8 PRS&“pPOFafft yegriar

osSi ti .hree sithons at,requl ar .
gircuﬁ?g?S&?FthF%?grggggfvﬁFFﬂ FééBeE SPECEhEo the rotation

rotat y9RecdiLEChI QR éggmeBﬁeHHgQER gbgn]ggcpEégggﬁsp%rt 42

ridge part 42 5 extends 1n"the directron he™a

sof th@xﬂ@ﬁﬁgtindEH€1ﬂQre@B§oﬁ36@lEbgggx@érk 42 the ma?net
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substantially covers the overal ength of the nagne

drum 4@umAnoexanpl eaeh thagei ggecpart sddstantoamed ebvers
a square bar of which each side is 3 to 5 nmmlong.

The 10er bdgeaparfisnd2hmay beef nagrdtofiromt eoi al s of

vari ous shapes, such as round bars or flat plates, as

wel | as s@bar&apails. ofhése riidge partsé32iar éotoededf a

of a nonmagnetic material or a weakly magnetic

mat er PAH3FEsPart RéyWBéchagAehi éd8ebyst Retfmgnen 4gng. The

T S ehtoR Parta I Rhy Ohe B8NS PRE LS 151878 Wb rious
shapes, such as round bars or flat plates, as well as
square bars. These ridge parts 42 are formed of a
nonmagnetic material or a weakly magnetic_material lest
they be.magnetized by the maghet 41. The size and
number of the ridge parts 42 are not limited to those
of the embodiment described above. 1In short, the size
and number of the ridge parts 42 are selected depending
on magnetic sludge that is captured by the magnet drum
40.

A driven section 50 is disposed on a side portion
of the magnet drum 40. The driven section 50 is in
engagement with the idler sprocket 44. If the chains
33 of the conveyor 30 move in the direction of arrow F,
the idler sprocket 44 rotates, and also, the magnet
drum 40 rotates. The idler sprocket 44 and the driven

section 50 of the magnet drum 40 constitute a drive

system for converting the movement of the chains 33 in




of the enbodi nent described above. In short, the size

and nunber of the ridge parts 42 are sel ected

depending on negnetic sludge that is captured by the
magnet drum 40. 20 A driven section 50 is disposed on

a side portion of the magnet drum 40. The driven

section 50 is in engagenent mﬁtg the idler sprocket

44. |f the chains 33 of the con %yor 30 nove in the
direction of arrow F, the idler sprocket 44 rg}ates,

and a , ;the magnet .25 drum.40 rotates, The idler
sprockég girgﬁalgﬁeoér?5§ﬂwn§e&PF8na56°BFthﬁoﬁé@ﬁeEf the
drum syt utesa drive systemfor converting the
novené%PB%? PEEHc%gfns 33 in 12 the direction of4g
arrow F inhg anbohaiy #@Ei.on, ofhbhe; ,FRIREL dr :

As shown in FIG 4, the fluid guide B atgs 2% ggét 3645 and

are cdevadei Buavelr ¢l ar cakeuahengrthg1 QUL eEne outer
peri pheral surface of the magnet drum 40.  The upper

5f | ui dpehaphekab3sisfhoened beéweegntheapppenof ! ure upper
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guide plate 45 and the magnet drum 40. The upper fluid
channélusd ekeendd aBohg fhemedtketpeehphies alpssrfateid

of the nmagnet drum 40. The |lower fluid channel 54 is

10 fofhedebetideendbhentlopes hegndt guide $0at eTH6 apper fluid
the gnet drum 40. The lower fluid channel 54

extengg NRPLngot RECBRERr 2 heRd phle aPuter fRekipierak surface

magnet .drum 40. In FIG 4, arrow B indicates a _
di?ec??o H?nmﬁﬂ?%# dEHB #Pui dThfobRwer fluid channel 54 is

formed between the lower fluid guide plate 46 and the
magnet drum 40. The lower fluid channel 54 extends
along the outer peripheral surface of the magnet drum
40. In FIG. 4, arrow B indicates a direction in which
the fluid flows. : -

An inlet port 60 opens between a distal end
portion 45a of the upper fluid guide plate 45 and the
magnet drum 40. An inlet port 61 opens between a
distal end portion 46a of the lower fluid guide plate
46 and the magnet drum 40. These inlet ports 60 and 61
extend transversely relative to the dirty tank 20 along
the axis X of the magnet drum 40. The transverse
direction of the dirty tank 20 is a horizontal
direction perpendicular to the direction of travel F of
the conveyor 30. As shown in FIG. 1, moreover, these
inlet ports 60 and 61 are directed away from the
contaminated fluid supply port 1lla. Therefore, the

inlet ports 60 and 61 open in positions sufficiently




15 An inlet port 60 opens between a distal end

portion 45a of the upper fluid guide plate 45 and the
magnet drum 40. An inlet port 61 opens between a

di stal end portion 46a of the lower fluid guide plate
46 and the magnet drum 40. These inlet ports 60 and 61
20 extend transversely rel ative ég the dirty tank 20
along the axis X of the nagnet um 40. The
transverse direction of the dirty tank 20 is a

hori zontal . directi erpendi cul ar to. the direction
of {fg&é%aﬁ oFfOPhégéoﬁﬁﬁgawlgeteﬁsféHéanSPﬁptvc901t lla,

nor eo S | orts 60 and.6l are |rected
avay romtllill %goﬁygﬁﬁggt aaPFH Esgung%aBS?t | (ghown in
Ther efraie, shhe inlet ports 60 and 61 open in

posi tions suff|C|entIy 13 distant fromthe

contam nat aghfd UitgheSURRLY B%EE 68, anaogﬁrbégn ransversely
overal | transverse di stance fs hown

5ThUS,rbh%tuﬂbekopﬁhbsd@QtEngaﬁl QDenaBHan§Meé§§hflo§
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relative to the dirty tan and, in addition, the’
inIetipdet5p6®tan606$nareldafecﬂedeam@& éwgy1fh@m the
contam nated fluid supply port Ila. Accordingly,
relatp@@Kymﬁaagedcﬁﬂpsdiﬁupbéyqutd Dléhatracerdingly,
deposited in the dirty tank 20 through the

cont akeRatéyeio LryEpd §DbBEylpoFbelfhuténﬁothbé apved

to th |nlet orts 1. As_shown in FIG 4, the
di st af<BRG* ﬁgfﬂpoﬁhﬁSQlBFytEé“bp%%rtFFﬁP@thbﬂecﬁméf@lnated

t above a
45 na%lﬁ d ESE d %8r%xﬁ?ndc£g£ rgeféggé&ugo the inlet

ports 60 and 61. As shown in FIG. 4, the distal end
portion 45a of the upper fluid guide plate 45 may be
formed to extend forward from just above a center P of
the magnet drum 40. If this is done, it becomes more
difficult for sludge suspending in the contaminated
fluid D to get into the inlet port 60.

As shown in FIGS. 2 and 3, the opposite end
bortions of the fluid collection pipe 48 project
individually outward from sidewalls 20b and 20c of the
dirty tank 20, thereby forming overflow tanks 65 and
66. Alternatively, only one of the overflow tanks 65
and 66 may be provided. If the liquid surface Q of the
dirty tank 20 rises above a predetermined level, the
cleaned fluid C overflows the respective upper ends of
the overflow tanks 65 and 66. The overflowed cleaned
fluid C flows out into the clean tank 22. Thus, the

liquid surface Q of the dirty tank 20 can be kept at a
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the magnet drum 40. If this is done, it becones nore
15 difficult for sludge suspending in the contam nated
fluid Dto get into the inlet port 60. As shown in
FIGS. 2 and 3, the opposite end portions of the fluid
coll ection pipe 48 project individually outward from
sidewal I s 20b and 20c of the 20 glrty tank 20, thereby
form ng overfl ow tanks 65 and é Al ternatively, only
one of the overflow tanks 65 and 66 may be provided.

| f the | iquid urface Qof the dirty tank 20 rises
above A Pratet’siifined I'evel, the cleaned fluid C

?‘éﬁ[(;' g‘g’s,z@gskg@rp Gl 'Evlecé‘ppfrtc?”éjs of %54 h&&/@rfé oMg

The overtl owed clean

f1 owsy Thusg thq'él 4 pl
surfac%gQ %%E %h%g%lﬁfq{ha%%nglog%apno%ﬁé klept ak% aéwé plate

constantid evdat A SNUMHA N tHldPS. skl aifat oglasts for
plate 70 is disposed opposite the inlet port 61. The

guar drgthat €l 0 (shdwrcatredrid. & pasipdd mat ssiicirdrhathe
objects for 5 renoval Si (shown in FIG 6) separated

f r om tdvema gromniag niete Iod freed b efitmre 40hofmadree tredpner 40 and
drum 40 and falling away can be prevented from bei ng

di recfetling avry iqAretbpmreENt s%—?%lk?fgl%r@e?e‘{frﬁtﬁ to
shown nay be di sposed near 10 the nagnet drum 40

i nst e&ltF ot PR nPthe ridge parts 42 and the guard

pl ate 70. The slud e ad er|n to the out er eri pher a
surface of tﬁ%rﬁ%b Bt™ h% %gn pgwn)” may BETGPISE&d near

the magnet drum 40 instead of providing the ridge parts
42 and the guard plate 70. The sludge adhering to the
outer peripheral surface of the magnet drum 40 can be
scraped off by bringing the distal end of the sc;aping
member into contact with the outer peripheral surface
of the magnet drum 40.

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

The contaminated fluid D discharged from the
machine tool 1 is supplied to the dirty tank 20 through
the contaminated fluid supply port lla. Relatively
large, heavy objects for removal in the contaminated
fluid D settle on the bottom portion 20a of the dirty
tank 20 in a short time in the vicinity of the
contaminated fluid supply port 1la. The objects for
removal settled on the bottom portion 20a are scraped

out along the scooping section 25, from the bottom
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scraped off by bringing the distal end of the scraping
menber into contact with the outer peripheral surface

15 of the magnet drum 40. The following is a

description of the function of the contam nated fluid
recovery apparatus 10 constructed in this manner. The
contam nated fluid D di scharged &{on1the 20 machi ne

tool 1 is supplied to the dirty]tank 20 through the
contam nated fluid supply port Ila. Relatively |arge,
heavy obj ects enpval.in the co mnated fluid D
cett RSB The2bBr Dbt oy i bhy J08n 120 ed b ey hnkgpion
in a or Vi i t f copt a ted.
fmﬁﬁpm%%#%ééﬁﬁﬁﬂ%%ws

Sett'Fgr09e%9@a9°ﬁ£99ﬁ€°£éé@ﬂe@O@h@f§x§€ré@@@109“i7 fall

al ong the scooping section 25, fromthe bottom

porti 9A:30enef cbheedi by Hapks20 to the exit section
27, by the scraper. 34 of the conveyor 30. The objects

for renovalrhbavbnganeasbed theiexptiseechéoni 2¥yfabhk 20
into the collection box 37. 5 The contam nated fluid D

in théldwst yntankh@0spftewsns de tihe Shated gusdeepidees 45
fluid guide plates 45 and 46 through the inlet ports

60 andn@l4ofthheudh uphe shapet PoFteroQnind 241 Jhebhe drum-
the contam nated fluid D advances toward the fluid.
coIIeEP?BﬁdpfbétQB ?%%Bu@h 10Tk fTRE CCRMERRErateld fluid D

and 54 and the [ done. the fi
ot RGP bR Ut B et oLt el P COTSh B11%e T48%nrougn

the fluid channels 53 and 54 and the slit 47. As this
is done, the fine magnetic sludge suspending in the
contaminated fluid D is adsorbed to the outer
peripheral surface of the magnet drum 40 by the
magnetic force of the magnet 41. The magnet drum 40 is
entirely immersed in the contaminated fluid D.
Accordingly, the top side of the magnet drum 40 can
also be used effectively as an adsorption surface for
sludge.

The cleaned fluid C decontaminated by the drum-
shaped filter unit 21 flows into the overflow tanks 65
and 66 through the slit 47 and the fluid collection
pipe 48. Then, it overflows the respective upper ends
of the overflow tanks 65 and 66 and flows into the
clean tank 22. The cleaned fluid C guided into the
clean tank 22 is drawn by the pump 13 and supplied

again to the machine tool 1 through the cleaned fluid

supply pipe 12.
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contamnated fluid Dis adsorbed to the outer

peri pheral surface of the magnet drum 40 by the
magneti c force of the nagnet 41. The magnet drum 40 is
15 entirely immersed in the contam nated fluid D
Accordingly, the top side of the magnet drum 40 can

al so be used effectively as an gg§orption surface for
sl udge. The cleaned fluid C decontam nated by the
drum 20 shaped filter unit 21 flows into the overfl ow

t anks 65 d 66 th h N 7. and ., fluid

cglnl thi 0 Qp?*b%wﬁs%rf?#ﬂ%-f Zf't Storl\lleter? j()%;[é]t?:]gg? e]é%ﬁcl(’:\f?%/eﬂ of
t fl . {1 .o

R e e o e o e T

into the; 2o £deapfanke 22 d syl ?Pé%rjﬁé’t the) PP HS Rthet

supplied again to the machine 1 through the

cl eangglurh | 40 Gno-SaIPPd e e Wiz h Mhe Afaghovndium @G i the
the objects for renoval Si of a magnetic materia

capt ureth byort hei regnesn ca féo el tthe megirost Aaurf td@t faceshe
the magnet 41) of the magnet drum 40 nove toget her

w t h vheimbgned £ driven dilstial tdred S kotaf | Ore diagotti ohl A the
of the magnet drum40. In the vicinity of the distal
end 4dk]etts heoragpreevall, St re objsxized oo ridioveagrsitic
are adsorbed to the magnetic field region 40a of the
magnefietdnraoiey {10k <f rowy ™ fetF U ot P Bt hhestrong

gt ' 22%?]%?%{?%(3?%%9\%?%% ?ﬂtée tshteronlgo n?ab. negtg S4{,0rsor etrg)a}/talthe
objects for removal S1 cannot move toward the
nonmagnetic field region 40b. Thus, the objects for
removal S1 are gradually deposited near a boundary
section 75 between the magnetic field region 40a and
the nonmagnetic field region 40b.

As shown in FIG. 5, the magnet drum 40 further
rotates in the direction of arrow A, and the ridge part
42 moves close to the boundary section 75. Thereupon,
the objects for removal S1 having been deposited near
the boundary section 75 are forced out toward the
nonmagnetic field region 40b by the ridge part 42.
When the extruded objects for removal S1 move to a
position where they are not influenced by the magnetic
force of the magnet 41, the objects for removal Sl
naturally separate from the surface of the magnet drum
40.

The objects for removal S1 having been standing

near the boundary section 75 are magnetized and
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nonmagnetic field region 40b. Thus, the objects for
renmoval Sl are gradually deposited near a boundary
section 75 between the nagnetic field region 40a and
the nonmagnetic field region 40b. 15 As shown in FIG
5, the magnet drum 40 further rotates in the
direction of arrow A and the rijdge part 42 noves

cl ose to the boundary section % Ther eupon, the
objects for renoval S1 having been deposited near the

bound sec ar ced qbg(

nonrmgne aCt%dli Cel{Od o;l‘_heegiag]ngt ebre’bySo he ri g}ge%ga%gﬁggregate
Wien 1he ¢ égr@eﬁo ahj &cfs f@rtgfr@lvlﬁd Sl ADVEdh in FIG. 6,
position ere ey are not uenced by the magnetic

forcecpdrd herdmoned ddjeddie ob eeddofor semyahedSlout into

naturally separate fron1the surface of the magnet drum

25 40:hdheomhi@edsid of id rimvedi®l having teen sdgndbangt 42
near the boundary section 75 are magnetized and 17

at t r acdedlr 4 toe ofworandidiesyr Saocd haf theynagyreetagregat @ and
and liable to settle in the fluid. As shown in FIG 6,
therefolk, in hehobf eetd B oin rdmval rier pashed) outThaitanard
t he nonmagnetic field region 40b by the ridge part 42

5 sepafate 70 orhebkd sire Bty the mme%rwmot%&nlet

bl at S5 obut tF prterabl S b fovt B fear L LT T cihus
POrt SR AR e R S s
The objects for removal S1 separated from the
magnet drum 40 advance toward the lower portion 30a of
the conveyor 30 (shown in FIG. 1) and the bottom
portion 20a of the dirty tank 20. Accordingly, the
objects for removal S1 falling from the magnet drum 40
can be prevented from striking the upper portion 30b of
the conveyor 30 and rediffusing into the fluid D. The
objects for removal S1 thus dropped toward the lower
portion 30a of the conveyor 30 are scraped out together
with the chips and tbe like toward the exit section 27
by the scraper 34 of the conveyor 30.
The objects for removal S, including the chips,
sludge, etc., moving together with the scraper 34 of
the conveyor 30 ascend fogether with the scraper 34
through the liquid surface Q of the dirty tank 20 and
advance toward the exit section 27. As the objects for
removal S pass through the liquid surface Q, fine

particles floating on the liquid surface Q adhere to
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10 The objects for renoval Si separated fromthe
magnet drum 40 advance toward the | ower portion 30a of
the conveyor 30 (shown in FIG 1) and the bottom
portion 20a of the dirty tank 20. Accordingly, the
objects for renmoval Si falling fromthe magnet drum 40
15 can be prevented fron1strik|n$%the upper portion
30b of the conveyor 30 and rediffusing into the fluid

D. The objects for renoval Si thus dropped toward the
| ower ortion, 30a of the cp or. 30 craped out
t oget 8P oéﬂigﬁt?hgogm%%o‘é%d THEOTHIE Tttt hE e the

sect i Br§§ 203@yaﬁgea§ @??Ivéfé@ft6$§%ﬁgPV§¥9ﬁ E%E objects

The o jects for renova I ncludi ng”t

sl udgecretenovAPVENgot PFET BRIt VAL L 1 he Seraper 34 of
the conveyor 30 ascend together with the scraper 34
through therl kgui dpsurtacs & ofhéhgadhihy task 20iand
25 advance toward the exit section 27. As the objects
for rpespeated passhiéhronghcomeahi quted SOl daderégote ne
particles floating on the liquid surface Q adhere to
18 therabpeusslfoksrehoypdd S hovi gt t ogedher biihdahe the
scraper 34 and are delivered together with the objects
for rékBoPaPastislenehaxipgseetian kzaemfl%‘él@@e@ratwm
of thﬁ%nachlne tool 1 is 5 suspended so that th

conta HH%@dSFFE?BerQC%geFQQ %bb%¥a%%%k1%p|%r%@%%b%ﬂ settle
t ht h | ticl h
2o afoBRon™ [ B8t TRG SR ERES ) FLtla BotHEetRs drottiese of

dirtytgﬁgk ZQhQrQQH@kéa ffﬁélﬁérticles adhere to the objects

for removal S, including the chips and the like
deposited on the bottom portion 20a of the dirty tank
20.

The operation of the machine tool 1 is restarted,
and the contaminated fluid recovery apparatus 10 is
driven. Thereupon, the scrapers 34 of the conveyor 30
move again. The objects for removal S including the
chips and the like, having so far been deposited on the
bottom portion 20a of the dirty tank 20, are scraped
out toward the exit section 27 by the scrapers 34.
Fine particles and ultrafine particles settled in the
dirty tank 20 adhere to these objects for removal S.
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.

In the drum-shaped filter unit 21 of the present

embodiment, the magnet drum 40 is rotated by using the




down in the contam nated fluid Dwth the passage of
10 time. The settled fine particles adhere to the
objects for renoval S, including the chips and the

i ke deposited on the bottom portion 20a of the dirty
tank 20. The operation of the machine tool 1 is
restarted, 15 and the contamn d fluid recovery
apparatus 10 is driven. Thereupon, the scrapers 34 of
t he conveyor 30 nove again. The objects for renoval S

' havi b
depos Peao8neEnE S bSP el part PonCBacer EHa arPry TaNR:
20, aagl%grgeggeaogsytrggﬁ@ag tbfcexli sectian 26 BY o

t he scraper I ne particres an fra

partighggisethhedthp &Bﬁtaghagyeaa@KuZQ @gBQQQr?anparatus
these objects for renoval S. Thus, even the ultrafine

particbesith the a@aﬁaghagb@dfllt@kduﬁaargltb@hogeh!y
renoved, so that the cleaned 25 fluid C wth very high

Spuritgoeanrbetehbt abmpdctlp.t he drum shaped filter unit

21 of the present enbodinent, the magnet drum40 is
rotated by Iusidgithenl9thpompgnetf drha éRailss 188ackd

the conveyor 30. Thus, a drive systemfor rotatin

the mhgRaEoBFaml40bEEvwsEN §hﬁpﬂQW€haporhéOEoﬁpanﬁngtéae
fluid recovery apparatus_ 10 with the drum shaped
filteHPRAIt POTtLaR B@bsoéoﬁg?rG€P¥IY86nﬁgctI§pthflcallY'

2l LR, 02 Ret G ym g0t 3 eeghed BOrLFomiellne
10 respective axes of the sprockets 31 and 32 of the
conveyor 30. Thus, the internal space of the dirty
tank 20 can be effectively used, so that the height and
length of the dirty tank 20 can be shortened.

The inlet ports 60 and 61 of the drum-shaped
15 filter unit 21 of the present embodiment open opposite
from the contaminated fluid supply port 1lla. Further,
the inlet ports 60 and 61 extend transversely relative
to the dirty tank 20 (direction perpendicular to the
direction of travel of the conveyor 30). Accordingly,
20 the inlet ports 60 and 61 can be sufficiently separated
from the contaminated fluid supply port 1lla throughout
their length.

Relatively large, heavy chips supplied to the
dirty tank 20 through the contaminated fluid supply
25 port 1lla settle on the bottom portion 20a of the dirty
tank 20 in the vicinity of the contaminated fluid

supply port lla. In the present embodiment, the inlet




Scont apnatednikeddfsupgl P cas berkeptafsemt Eeovhnghénto the

upper portion 30b of the conveyor 30. Specifically,
the axis X of the magnet drum40 is parallel to the 10
respecti ve axes of the sprockets 31 and 32 of the
conveyor 30. Thus, the internal space of the dirty
tank 20 can be effectively used, so that the height
and length of the dirty tank 2 an be shortened. The
inlet ports 60 and 61 of the drum shaped 15 filter
unit 21 of the present enbodi nent open opposite from
the ceBtall gataddl byl d SUBRLYLPOL! o} | 8¢ SEULLDEr ¢ ofne
1 8nd t Fativ to

inlet ports 60 and ext ransver ser y re

the dicbhyatdnkt2Q @@h&@cgh9819858§9d%%§'aén&°b%§§d are

direction of travel of the conveyor Accor

|ng

20 t hairekekdpawks 690@”3h§1c6ﬂﬂaﬁﬁnﬁﬁéa|@Ré@ﬁl¥u?p%¥ port
la

separated fromthe contam nated fluid supply por

t hroughaut Athertihgngi hthRekalavelyll,argegehenygs in the

chips supplied to the dirty tank 20 through the

bottom portion 20a of the dirty tank 20 in the

vi ci nifyesf PPRESCcHAt anfinat edsel thdt sbhpplgagoen tha.magnet

In the present enbaodinment, the inlet 20 ports 60 and

61 ar@rgmtégtéa éFdHF§?ances from contani nat ed f|UId

supply por 38 ?Pﬁe ides, are directed away

t he cont ami ' |

the r t g ha Q s.Ln ﬁh § cogtgn1na d flu d
?%? Egﬁ Egﬁ?g hﬁ tb gne % %6 be

D can rom inleée S

SOéBBpFVbBGF?enFYamOEEES?Hrn5P§ "objects

10and 6%ep§9a%@§tfkgﬁ kﬁ@dmganébedﬂﬁﬂngé by means of the ridge
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parts 42 that are rotating together with the magnet

drum 40, instead of using the conventiocnal contact

scraping member. Accordingly, there are no parts in

contact the magnet drum 40, such as those of the
conventional scraping member. Thus, the apparatus
includes no parts that wear, so that it has an
advantage of being maintenance-free in operation.

Industrial Applicability

A contaminated fluid recovery apparatus of the
present invention can also decontaminate some fluids
other than a coolant. It is to be understood that,
carrying out the present invention, the components of

the contaminated fluid recovery apparatus, including

the conveyor, drum-shaped filter unit, etc., as well as

the dirty tank, may be embodied in modified forms

without departing from the spirit of the invention.

Further, the filter drum member is not limited to the




drum 40 is reduced. In the foregoi ng enbodi nent,
noreover, the objects for renoval adhering to the
magnet drum 40 can be 10 separated fromthe nagnet
drum 40 by nmeans of the ridge parts 42 that are
rotating together with the magnet drum 40, instead of
usi ng the conventional contact ffraplng nmenber .
Accordingly, there are no parts in contact the magnet
drum 40, such as those of the 15 conventional scraping

”enbeﬁagggﬁsdrﬁﬂe QRBaQaEHftekn8£M rﬁgepa Rsa}lcr)]@l;ler form

wear t has advant age o

mai nt gpange- {568 iﬂsgggaatlon Industrla
Applicability A contamnated fluid recovery apparatus
of the 20 present invention can al so decontam nate
some fluids other than a coolant. It is to be
understood that, in. carrying out the present

i nvention, the conponents of the contam nated fluid
recovery apparatus, including the conveyor,

drum shaped filter unit, etc., as well as 25 the dirty
tank, nay be enbodied in nodified forns wthout
departing fromthe spirit of the invention. Further,
the filter drumnmenber is not limted to the 21

magnet drum and a filter drum nenber in another form
may be used instead. 22 CL Al MS 1. A contam nated
fluid recovery apparatus




conprising: a dirty tank (20) which contains a
contamnated 5 fluid; a contamnated fluid supply
port (lla) through which the contam nated fluid to be
decontam nated is discharged into the dirty tank
(20); an exit section (27) located in a position

hi gher 10 than a |iquid surface,pf the dirty tank
(20); a conveyor (30) including a scraper (34) and a
chain (33) for scraping out an object for renoval
settled on a bottom portion-(20g) ;of, the dirty tank
(20) toward the exit section (27) and including a
lower 15 portianc630ahiwhteh oY e tregylhe BoLLedtys
portion (20a) of the dirty tank (20) toward e exit
secti eBmp27yiagd an upper portion (30b) which passes
over the lower portion (30a) and approaches a
starting eaddattiyheankowed)pehtchncétdfalhsandcdQtaminated
drum shaped filter unit (21) including a filter drum

Smenbefldigdposed in the dirty tank (20) and having an
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inlet port (60, 61) through which the contam nated

fluid in tRecanEepipanRd(20yifdssepnsedreotf (el oardugh
the filter drummenber, 25 the inlet port (60, 61) .

openi gt Gl ohgearcakprBipaedof Le ke 9 |berdaront ahbeied is

hor i Z0htar S9Nt bRbo bEEREBH T Hes T8kt Bbf ti on (302)
and an exit section (27) located in a position higher
than a liquid surface of the dirty tank (20);

a conveyor (30) including a scraper (34) and a
chain (33) for scraping out an object for removal
settled on a bottom portion (20a) of the dirty tank
(20) toward the exit section (27) and including a lower
portion (30a) which moves from the bottom portion (20a)
of the dirty tank (20) toward the exit section (27) and
an upper portion (30b) which passes over the lower |
portion (30a) and approaches a starting end of the
lower portion (30a); and

a drum-shaped filter unit (21) including a filter
drum member disposed in the dirty tank (20) and having
an inlet port (60, 61) through which the contaminated
fluid in the dirty tank (20) is caused to flow toward
the filter drum member,

the inlet port (60, 61) opening along an axis (X)

of the filter drum member,

the filter drum member being located in a




t he upper portion (30b) of the conveyor (30) such that

the axis (X) is perpendicular to a direction of travel

of the conveyor (30), and 5 the apparatus including a
drive systemwhich transmts a notion of the chain

(33) of the conveyor (30) to the filter drum nenber,
thereby rotating the drun1nenbe% in association with

the conveyor (30). 2. A contamn ted fluid recovery
apparatus 10 according to claim1, wherein the filter

drum nenher is. a_magnet drum (40 and the inlet port

(60, fleE“t&ﬂr8&FégU§ﬁage¥W8%Ptﬁ@ecgﬁV8ﬁ1HSFEaOP|&?Ba) and
suppl 0 1 - A tapipated fluid re er
apparﬁpﬁsbkge%cég%aﬁﬁa ﬁgggyasglEggrcﬁ?vﬁﬁgFe?§82nSXCh that
i dl er c3Rraeket (x(44) Harpbhans '% | hg; 0

the chain (33)(o$ th% cgnveyo{r]]l %O?gt% ?ﬁgggkﬁggréf travel
dr um wenhee, cbheegby (5O} athAg the drum menber, is

| ocat ed between the chain (33) and a driven section

5(50) of thehk lat@ardtum 28cmeabal. a4driveoBl,arkRat8¢ch
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fluid recovery apparatus according to claim1,

wher eitmaneitisl kemodiom nEnbee tBaia ¢$B) ndfi €Ak conveyor

magnet drum (40), a fluid channel (53, 54) for the

cont arfPRat &&@ thai dilsetodned meohgrantbateby2Botating the

peri pheral surface of the magnet drum (40), a nmagnet

(41) FPEUMOBETEATI ASi @8SPRé2FAghet iR URPE40pnERYRS {80) -

extend al ong the Lhvhg; 502009k (58 .24).200 Be Lixel,
according to claim 1, wherein the filter drum member is
a magnet drum (40), and the inlet port (60, 61) is
directed away from the.contaminated fluid supply port
(11la).

3. A contaminated fluid recovery apparatus
according to claim 1 or 2, wherein an idler sprocket
(44) for transmitting the motion of the chain (33) of
the conveyor (30) to the filter drum member, thereby
rotating the drum member, is located between the chain
(33) and a driven section (50) of the filter drum
member.
4. A contaminated fluid recovery apparatus

according to claim 1, wherein the filter drum member is
a cylindrical magnet drum (40), a fluid channel (53,
54) for the contaminated fluid is formed along an outer
peripheral surface of the magnet drum (40), a magnet

(41) is located inside the magnet drum (40) so as to

extend along the fluid channel (53, 54) and be fixed



relatively to the nmagnet drum (40), a distal end (41la)
of the magnet (41) is situated at an upper part of the
magnet drum (40), the nagnet drum (40) includes a
magnetic field region (40a) which faces the nagnet

(41) 5 and a nonmagnetic field region (40b) which does
not face the magnet (41), and quidge part (42) which
protrudes radially of the nmagnet“drum (40) fromthe
out er peripheral surface of the magnet drum (40) and

rOtat?gngE$g5§|£¥ @%ghmgggegagPS% ?Egvi(goéistal end (41la)
of the magnet (41) is situated at an upper part of the
magnet drum (40), the magnet drum (40) includes a
magnetic field region (40a) which faces the magnet (41)
and a nonmagnetic field region (40b) which does not
face the magnet (41), and a ridge part (42) which
protrudes radially of the magnet drum (40) from the
outer peripheral surface of the magnet drum (40) and

rotates integrally with the magnet drum (40).



