DESCRIPTION CONTAMINATED FLUID RECOVERY APPARATUS 5Technical Field  The present
invention relates to a contaminated fluid recovery apparatus for decontaminating a contaminated fluid
containing, for example, chips and fine sludge. 10Background 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 machiLning, fine 15sludge, etc. A contaminated fluid
recovery apparatus 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.
20The inventors hereof have long been investigating-and fevelppingycgntaminated fluid recovery
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 25magnet drum, as

described in, for example, Jpn. Pat. Angln, KQKAI Publication No. 2005-66820. This contaminated
fluid recovery apparatus includesthe TAMINATED FLUID RECOVERY APPARATUS

5 Technical Field
The present invention relates to a contaminated

fluid recovery apparatus for decontaminating a
contaminated fluid containing, for example, chips and
fine sludge.

10 Background Art

A machinevtool 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 apparatus
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 recovery 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



magnet drum that is located at an overflow section near the liquid surface of a dirty tank. Fine
magnetic sludge in a contaminated fluid is attracted to the outer peripheral surface of the magnet
drum. The conveyor is provided with a plurality of scrapers. The scrapers scrape out relatively large
chips and the like settled at the bottom of the dirty tank toward an exit section outside the dirty tank.
The contaminated fluid recovery apparatus is 10located sg that a rotating shaft (axis) of a filter drum
member is 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 15is a problemfhat e drivesysierns are complicated:and.the.contamipated fluid recoyery

apparatus becomes larger. In the conventional contaminated fluid recovery apparatus, moreover,
the filter drum membenis |bcated?2Cpardliet 4o tife diredtionyofitravel ofanveyorabius; aa inlet port of
the drum-shaped filter unit has a shape transversely elongated in the direction of travel of the
conveyor. A contamifdted¥fiid Bupply PorehtsEgiERhichithe comtarhinated figidte behe
95decontaminated is feg |nto th% dlrty 'g:aanjk IS lajjlfs%)osed o%/e{lylrée %'art Qk dlf the |nl%¢kpeort IS
transversely elongatedlln the®

5 conveyor 1s provided with a plurality of scrapers. The
scrapers scrape out relatively large chips and the like
settled at the bottom of the dirty tank toward an exit
section outside the dirty tank.

The contaminated fluid recovery apparatus is
10 located sco that a rotating shaft (axis) of a filter
drum member 1is parallel to the direction of travel of
the conveyocr. 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 1s 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 1s transversely elongated in the



direction of travel of the conveyor, one end of the inlet port is situated nearer to the contaminated fluid
supply port than the other end in a case where a sufficient space cannot be secured in the direction of
5travel of the conveyor. Thus, relatively large chips that are fed into the dirty tank through the
contaminated fluid supply port get into the inlet port, thereby increasing the load on the filter drum
member. Disclosure of Invention The present inventiojn 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 15filter unit.

A contaminated fluid secouery gpparatus-of the presentinventien,comprses adirty tank,which contains
a contaminated fluid, a contaminated fluid supply port through which the contaminated fluid to be

20decontaminated isidischarged intd the dirtyetank, ar @xisection locatethineanposition higherdthan a
liquid surface of the dirty tank, a conveyor including a scraper and a chain for scraping out an object
for removal settled orf &R5OLHONRP P6Hi0 hé&Rffrty tatkE 281 8ward thetdfséttivhtartd including a
'li‘)’:gr F:)%rrtt'ff) " ‘(IVVT]'ICCT] moves;rom, the bottom partion.ofthe dirty, tank toward the exit section and an
5 travel of the conveyor. Thus, relatively large chips
that are fed into the dirty tank through the
contaminated fluid supply port get into the inlet port,
thereby increasing the load on the filter drum member.
Disclosure of Invention
10 The 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
15 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
20 decontaminated is discharged into the dirty tank, an
exit section located in a position higher than a ligquid
surface of the dirty tank, a conveyor including a
scraper and a chain for scraping out an object for
removal settled on a bottom portion of the dirty tank
25 toward the exit section and including a lower portion

which moves from the bottom portion o¢f the dirty tank

toward the exit section and an upper portion which



4 passes over the lower portion and approaches a starting end of the lower portion, and a
drum-shaped filter unit including a filter drum member disposed in the dirty tank and having an inlet
port through which the 5contaminated fluid in the dirty tank is caused to flow toward the filter drum
member. The inlet port opens along an axis of the filter drum member, the filter drum member is
located in a horizontal attitude between the lower portion a}lnd the upper portion of the conveyor 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.associatin with the Lagonveyor. .y Accordingfo the present inyention,

the filter drum member located in the dirty tank can be rotated by means of the chain of the conveyor,
so that the drive systemdcanrbe sinpliiedr apd the eantaaminateddfiuia 20regavery apparatus, can be
constructed compactly. Further, the filter drum member is located in such a horizontal attitude as to be
perpendicular to the difseliof ot fravelféfthecohveponairieethedalepPper® the drom-shapsed filter unit

opens along the filter 23drum, member. Therefore, the inlet port of the drum- shaped filter unit can be
kept sufficiently distar%tafrrlc})r{matﬁg] c Eféﬁ\?nﬁgdjffﬁe%f SuplS o thratighotitits s te

5 contaminated fluid in the dirty tank is caused to flow
toward the filter drum member. The inlet port opens
along an axis of the filter drum member, the filter
drum member is located in a horizontal attitude between
the lower portion and the upper portion of the conveyor

10 such that the axis 1s 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

15 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 simplified, and the contaminated fluid

20 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

25 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



length, so that relatively large chips can be kept from getting into the inlet port of the drum-shaped filter
unit. An example of the filter drum member is a magnet drum, and the inlet port should preferably
be directed away from the contaminated fluid supply port. Further, an idler sprocket for transmitting the
motion of the chain of the conveyor to the filter drum member, thereby rotating the drum member, may
be located 10between the chain of the conveyor and a driyen 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 the conveyor may be

transmitted to the filtef drum,memberyithout y§m;g|§?;dlgg sprockgt. Brief Description of Brgyyings

FIG. 1 is a sectional view typically showing a fluid circulation system, provided with a contaminated
fluid recovery apparatustaccogdingio onecembodimentof thef present inventibaped FGL2is a
sectional view of the contaminated fluid recovery apparatus taken along line P-2-F2 in FIG. 25FIG. 3 is
a plan view of a part &fthé contaminated fluid recovery apparatus taken in the direction of arrow 3 in

FIG. 2; FIG. 4 is a sectignal view of a drum-shaped filter unit used in the contaminated fluid
% e o%n%%e 52 g <¥

recovery apparatus; FIG.'B i§ A8ectonar view shoﬁvmgeﬁ State after %gjn%t ardii 9F e

drum-shapedsfilter unitis fotated;Siprbe direction of arroMbA1@8nth e ferably be directed
away from the contaminated fluid supply port. Further,
an idler sprocket for transmitting the motion of the
chain of the conveyor to the filter drum member,
thereby rotating the drum member, may 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
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
20 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;
25 FIG. 3 1s a plan view of a part of the
contaminated fluid recovery apparatus taken in the

direction of arrcw F3 in FIG. 2;



FIG. 6 is a sectional view showing a state alter the magnet drum is further rotated in the direction of
arrow A. Best Mode for Carrying Out the Invention 10A 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 15fluid
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. Th& contaminated coolant discharged from the
machine tool 1 is an example of a contaminated fluid D. The 20contaminated fluid S contains, for
example, chips of an aluminum.alloy or iron-based metal produced by cutting ot the like, fine particles
of a nonmetal, such as carbgr?,be'tc.[}yTﬁg flaidsglrcﬁffé)t%#sys &m f%c%ijd%%ué%gggrﬁg%ih%t%%%nd
recovery apparatus 10,2 €optarminated fluid supphrRipg t= 4 cleaned fluid supply pipe 12<apump 13,

etc. The contaminated fluid supply pipe 11 supplies the contaminated fluid D from the machine tool 1
to the contaminated fluid recovéry apparatusstQ.tTheneleanedwWlughsupply pipest2te after a
magnet drum of the drum-shaped filter unit is rotated
5 in the direction of arrow A; and
FIG. 6 1s a sectional view showing a state after
the magnet drum is further rotated in the direction of
arrow A.
Best Mode for Carrying Out the Invention
10 A contaminated fluid recovery apparatus provided
with a drum-shaped filter unit according to one
empbodiment of the present invention will now be
described with reference to FIGS. 1 to 4.
FIG. 1 shows a fluid circulation system 2. The
15 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
20 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
25 contaminated fluld recovery apparatus 10, a
contaminated fluid supply pipe 11, a cleaned fluid

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



supplies a cleaned fluid C decontaminated by the 5contaminated fluid recovery apparatus 10 to the
machine tool 1. The contaminated fluid recovery apparatus 10 includes a dirty tank 20, a
drum-shaped filter unit 21, and a clean tank 22. The dirty tank 20 contains the 10contaminated 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 lia.is located above one end(left-hand side in
FIG. 1) of the dirty tank 20. 150n the other end (right-hand side in FIG. 1) of the dirty tank 20, a
scooping section 23 is formed extending obliquely upward. A rotary drive mechanism 26 and an exit
section 27 are provideg,Qvey tgqgeoqaing%tﬂ%§5tiﬁee@a<ﬁ§§rﬁ§!%€z&s in 3 2ZPpesitiogshigher 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 thenscompingt sectiono25. IThescamve yos:30-ndludes an tippet spracket ry

apparatus 10. The cleaned fluid supply pipe 12

supplies a cleaned fluid C decontaminated by the

L

contaminated fluid recovery apparatus 10 to the machine
tool 1.

The contaminated fluid recovery apparatus 10
includes a dirty tank 20, a drum-shaped filter unit 21,
and a clean tank 22. The dirty tank 20 contains the
10 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.
15 On the other end (right-hand side 1in 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
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 scooping
section 25. The conveyor 30 includes an upper sprocket

25 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




2531, a lower sprocket 32, chains 33 as an example of wound transmission media, and a plurality of
scrapers 74. The chains 33 endlessly travel between the upper sprocket 31 and the lower sprocket
32. The scrapers 34 are attached to the chains 33. The chains 33 are moved in a direction indicated
by arrow F in FIG. 1 by the rotary drive mechanism 26 that includes a motor as a 5drive source. The
movement of the chains 33 is guided by guide members 35 (shown in FIG. 2). The guide members 35
are provided on the bottom portion 20a of the dirty tank 20. The scrapers 34 are arranged at
predetermined 10intervals along the length of the chains 33. By means of these scrapers 34, objects
to be removed, such aschips sludge, gic. settled.anthghottora portion 20a, of the difty tank 20, are
carried out through the scooping section 25 into the exit section 27. The 150bjects for removal having
reached the exit sectiore2 2 falkfromche @xittsection 27dnto3a collectiornboxn37.33 diiwe caweayor 30
includes a lower portion (forward path portion) 30a and an upper portion (backward path portion) 30b.
The lower portion 30a%f thé! cdmidybr30'70mevés alony thé Hottom portibh@0alofthe difty tank 20
toward the exit section %é.rTh%%g%%r ortign 30b ofélge g:gg\_/e%%rc?iourg{(oves from the exit section 27

. e T mot S
toward the sprocket §é§ passing over the ov%lrlsgrtlon 30a. The sproc EtRisa s(%grtiang &énd 30c of
the lower 5 drive source. The movement of the chains 33 is guided
by guide members 35 (shown in FIG. 2). The guide

mempers 35 are provided on the bottom portion 20a of
the dirty tank 20.
The scrapers 34 are arranged at predetermined
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 dirty 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




25portion 30a. The drum-shaped filter unit 21 is located wituix the dirty tank 20. As shown in FIGS.
2 and 3, an example of the drum-shaped filter unit 21 is provided with a cylindrical magnet drum 40,
magnet 41 shown in FIG. 4), idler sprocket 44, upper fluid guide plate 45, lower fluid guide plate 46,
and fluid collection pipe 48. The magnet drum 40 is immersed in the contaminated fluid D. The magnet
41 is located inside the magnet drum 40. The idler sprockgt 44 is rotated by the chains 33 of the
conveyor 30. A slit 47 is formed in the fluid collection pipe48. The magnet drum 40 is an 10example of
a filter drum member. The magnet drum 40 is a cylindrical body made of a nonmagnetic material,

such as stainless stegl, o2 wegklymagnetic,maerial iThe strang magnes 41§ logated inside the

magnet drum 40. A gap is formed between the outer peripheral surface of the magnet 41 and the inner
peripheral surface of#he magnef drum40: Thevnageet 41 isfixed tortherdirty 4ank 20 dyrmeans of a
frame (not shown). As shown in FIG. 4, the magnet 41 has a distal end 20 41a and a rear end 41b.
The distal end 41a is'sitaated on tHe froneside it respectitls ¥Yotativh direeticr Aofthe 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 ?nwaegrnejfsﬁ Llé I&%Jté%(? i Zazg%ir?:l%flvai.aar%g (s%ﬁo%%%t?a(ﬁ %—%ﬁéﬁgd i Fadial cross

section) along the inngy peripheralsyrface of the magnet diym,4Q. Thedistal epd 41g,0f the ;magnet

41 is situated near the upper part of the magnet drum 40. The rear end 41b of the magnet 41 isin a
position lower than theldistal end 4Tecofithemmagnet 41s Thecreas @ntrddids sithatechnearthe lower

part of the magnet drum 40. This magnet 41 is located along fluid channels 53 and 54, which will be
described later. The Magfef drum B0ehasdrf axizPX CFie mahet drditated by the

chains 33 of the conveyor 30. A slit 47 is formed in
the fluid collection pipe 48. The magnet drum 40 is an
10 example of a filter drum member.
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
15 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, the magnet 41 has a distal end
20 4la and a rear end 41lb. 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
25 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




40 can rotate relatively to the magnet 41 in the direction of arrow A. (shown in FIG. 4) around the axis
10X. That region of t. e entire circumference of 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 41 forms a nonmagnetic field region
4010. 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 focated in a horizontal attitude such that its
axis X 20is perpendicular to a direction of travel F of the conveyor 30. The axis X is the center of

rotation of the magnet 9&'{‘311@%' e%drdit&%%, tnggé%z% eahd{ugﬁ(%%selggg%ge etween t% !ower portion

30a and the upper portion 30b of the conveyor Plurality of ri arts 42 are provided on the

outer peripheral surfagefthe magnet drume 40t Each siggepart 42 pratrudesyagdiallypf the magnet
drum 40. 11 These ridge parts 42 are disposed in a plurality of positions (e.g., three positions at
regular circumferential intervals)awitt respbict te theerotaticre divéctidre Arof ¢imes madyhet ditm 40. Each
ridge part 42 extends in the direction of the axis X of the magnet drum 40, and each ridge part 42

substantially covers thé dbefdidength ofthe hAgr&aUrhAT40.5 e APBREMBR-SF the ridye part 42 is
formed of a square bar.of.which ga¢h side is;3 1q 5, Iggg4Ih%£idﬁg(paatrtés,d42arg1&¥gb formed of

materials of various shapes, such as round bars or flat plates, as well as square bars. These ridge
parts 42 are formed of mnerymagneticamaterigl opaiweakly magnetigapateriak lest they-he magnetized

by the magnet 41. The size and number of the ridge parts 42 are not limited to those of the
embodiment described abovehfn Bhartsthedsizaadd nuasberrofakie sidje pafissd nagnsalectedn
dgpending on m_agneti%_sluggertg%gig,ecarpélirggib etlhe r@gggg‘tedwgn rA{O.tZCLJlA1 dirir\llegggction 50 is
disPosed on a side partion Y gne
direction of arrow A (shown in FIG. 4) around the axis
10 X. That region of the entire circumference of 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 1s the center of rotation of
the magnet drum 40. In 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 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 convert g the movement of the chains 33 in 12 the direction of arrow F
into a rotary motion of the magnet drum 40. As shown in FIG. 4, the fluid guide plates 45 and 46 are
curved in a circular arc along the outer 5peripheral surface of the magnet drum 40. The upper fluid
channel 53 is formed between the upper fluid guide plate 45 and the magnet drum 40. The upper fluid

channel 53 extends atongsthe-ouige pesipberal sugface gf the-magnetdirp 49, The Jower:fluid channel
54 is 10formed between the lower fluid guide plate 46 and the magnet drum, 40. The lower fluid

channel 54 extends aforiy: thiecouter pedipheral sarface of theomagaet drean 48rIn FIG. 4, arrow B
indicates a direction in which the fluid flows. 15An inlet Port 60 opens between a distal end portion 45a

of the upper fluid guide plRtEAS HHy the magherdiaiht 40 "AR inIEEFER 6 diferstifetivetn adistal end
portion 46a of the lower flyj ide,plate 46 and the magnet drym 40. These inlet ports 60 and 61
g1 fUid guige;plate 45.anGL1e DAl Aryy 40-J0es sngeeare Ahe

20extend transversely relative to the dirty tank 20 along the axis of the ma
transverse dipection of the dirty tank2Q:isa herizanial direction parpengicylar to thedirection of travel

F of the conveyor 30. As shown in FIG. 1, moreover, these
drum 40, and each ridge part 42 substantially covers
the overall length of the magnet drum 40.
An example of the ridge part 42 is formed of a
square bar of which each side is 3 to 5 mm long. The

10 ridge parts 42 may be formed of materials of various
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 magnet 41. The size and

15 number of the ridge parts 42 are not limited to those
of the embodiment described above. In short, the size
and number of the ridge parts 42 are selected depending
on magnetic 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
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

25 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




nrinlet ports 60 and 61 are directed away from the contaminated fluid supply port lla. Therefore, the
inlet ports 6C and 61 open in positions sufficiently 13 distant from the contaminated fluid supply port
11a, covering an overall transverse distance L (shown in FIG. 3). Thus, the inlet ports 60 and 61
open transversely relative to the dirty tank 20, and, in addition, the inlet ports 60 and 61 are directed
away from the contaminated fluid supply port lla. Accordiq ly, relatively large chips in the fluid D that
are deposited in the dirty tank 20 through the contaminated 10fluid supply port lla cannot be moved to
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 farward fromugt-abqve-a cepter P of themagnet;dyym, 40, If this is done,
it becomes more 15difficult for sludge suspending in the contaminated fluid D to get into the inlet port

60. As shown in FI&81<Zanid 3nthie)opposite end portions of the fluid collection pipe 48 project
individually outward from sidewalls 20b and 20c of the 20dirty tank 20, thereby forming overflow tanks
65 and 66. Alternatively, onl§one’6fthe Dveffidw téhks5 ahd 66May besraviaedsif 4#e #gdid
surface Q of the dirtyl}%nk 20 rises abdove a gredetemlined level, the cleaned fluid C overflows the
. are Curved 1in circular arc along Tthe outer
respective upper ends of
5 peripheral surface of the magnet drum 40. The upper

fluid channel 53 is formed between the upper fluid
guide plate 45 and the magnet drum 40. The upper fluid
channel 53 extends along the outer peripheral surface
of the magnet drum 40. The lower fluid channel 54 is
10 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.
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
distal end portion 46a of the lower fluid guide plate
46 and the magnet drum 40. These inlet ports 60 and 61
20 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
25 inlet ports 60 and 61 are directed away from the
contaminated fluid supply port lla. Therefore, the

inlet ports 60 and 61 open in positions sufficiently




25the 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 14 constant level. As shown in FIGS. 4 to
6, a guard plate 70 is disposed opposite the inlet port 61. The guard plate 70 is located in a position

such that objects for removal 51 (shownFIG. 6) separated from the nonmagnetic field region 40b of the
magnet drum 40 and falling away can be prevented from-bging directed to the inlet port 61. A scraping
member (not shown) may be disposed near 10the 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 bsinging thedistahend ef thenseraping member intgcontact with the outer
peripheral surface of the magnet drum 40. The following is a description of the function of the
contaminated fluid recovVeriagparatusvEY ednstiucied irethis nranmier iHee Cortamimated:fluid D
discharged from the %(I)g\acgli}ne tool 1 is supplied to the dirty tank 20 through

Thus, the inlet ports 60 and 61 open transversely

5 relative to the dirty tank 20, and, in addition, the
inlet ports 60 and 61 are directed away from the
contaminated fluid supply port 1la. Accordingly,
relatively large chips in the fluid D that are
deposited in the dirty tank 20 through the contaminated

10 fluid supply port lla cannot be moved to 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

15 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
portions of the fluid collection pipe 48 project
individually outward from sidewalls 20b and 20c of the

20 dirty tank 20, thereby forming overflow tanks 65 and
©6. 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

25 the overflow tanks 65 and 66. The overflowed cleaned
fluid C flows out into the clean tank 22. Thus, the

ligquid surface Q of the dirty tank 20 can be kept at a




the contaminated fluid supply port ila. 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
25contaminated fluid supply port 11a. The objects for removal settled on the bottom portion 20a are
scraped out along the scooping section 25, from the bottom 15 portion 20a of the dirty tank 20 to the
exit section 27, by the scraper 34 of the conveyor 30. The pbjects for removal having reached the exit
section 27 fall into the collection box 37. 5The contaminated fluid 5 in the dirty tank 20 flows into the
space inside the fluid guide plates 45 and 46 through the inlet ports 60 and 61 of the drum-shaped
filter unit 21. Then, theoeentaminateddfluid D advances toward the fluid collection pipe 48 through 10the
fluid channels 53 and 54 and the slit 47. As this is done, the fine magnetic sludge suspending in the
contaminated fluid D is adsérbedilto'the butériseripheralsurface afithednagreterimh 4Gby the
magnetic force of the ma net41. The magr net drum 452(3 IS 13ent|re immersed in the contaminated

fluid D. Accordingly, e top™si %?%%Jeshagn%?ardrﬁ iy} catf?glgo ‘usedEffEctRER &3 ah%adsorption

surface for sludge. 70 is 1ocated in a position such that objects for
5 removal S1 (shown in FIG. 6) separated from the
nonmagnetic field region 40b of the magnet drum 40 and
falling away can be prevented from being directed to
the inlet port 61.
A scraping member (not shown) may be disposed near
10 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 scraping
member into contact with the outer peripheral surface.
15 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
20 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 wvicinity of the
25 contaminated fluid supply port lla. The objects for
removal settled on the bottom portion 20a are scraped

out along the scooping section 25, from the bottom




The cleaned fluid C decontaminated by the drum- 20shaped 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 25clean tank 22 is drawn by the pump 13 and supplied again to the machine tool 1 through the
cleaned fluid supply pipe 12. As shown in FIG, 4, thelcgbjects for removal Si of a magnetic material
captured by the magnetic field region 40a (that faces the imagnet 41) of the magnet drum 40 move
together with the magnet drum 40 in the rotation direction A of the magnet drum 40. In the vicinity of

the distal end 41a of ihe;maghet41. tbe objests fariemaxal Si are pdserbed o the magnefic field

region 40a of the magnet drum 40 by the strong magnetic force of the strong magnet 41, so that the
10objects for removakSi, cannotimove-towsrd thd nonmagnetis:figdd; eagion 40bTHRus$he abjects for
removal 51 are gradually deposited near a boundary section 75 between the magnetic field region 40a
and the nonmagnetic fiefd E8gioh0r 2V 1Ag sHowilreFIcies, akie magrret ram 20 fiadher rotates in
the direction of arrow an lhf;)e r&d(géei%ar{g 42 moves gls)se to the boundary section 75. Thereupon, the

objects for removal 51 having Seen epgsnle%nnearxthe boundary section 75 are forced out toward the

20nonmagnetic field region 40k by dhe sidge parWhen: therextruded.objgcts forremoval Si move to a

position where they are not influenced by the magnetic force of the magnet 41, the objects for removal
Si naturally separate fronvthelsurfacehef theanagretdram 40<The abjects.fossemoyaks! having been
standing and 46 through the inlet ports 60 and 61 of the drum-
shaped filter unit 21. Then, the contaminated fluid D
advances toward the fluid collection pipe 48 through

10 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

15 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-

20 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

25 clean tank 22 is drawn by the pump 13 and supplied

again to the machine tool 1 through the cleaned fluid

supply pipe 12.




near the boundary section 75 are magnetized and 17 attracted to one another, so that they are
aggregate and liable to settle in the fluid. As shown in FIG. therefore, the objects for removal Si
pushed out into the nonmagnetic field region 40b by the ridge part 42 5separate from the surface of
the magnet drum 40 and fall in the fluid D in the dirty tank 20. The guard plate 70 should preferably be
provided near the inlet port 61 lest the objects for removal S1 having thus fallen advance again toward
the inlet port 61. ipThe objects for removal Si 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 remeviahll faflingriromathernagnegs trums4Q-gan bepreyented frgm striking
the Lipper portion 30b of the conveyor 30 and rediffusino into the fluid D. The objects for removal Si
thus dropped toward #h&Fswer gortion 30alcf the ebhveyor 3Ward scraped out togetkerawith the chips

and the like toward the exit se%th?n 37 gOby he scraper 34 of the conveyor 30. The objects for
removal S, rncudrng the ¢iiips, ‘slidde; &tt., TGiRg t0geMaPivRh the Scrapet 33 &t4HE Ebnveyor 30

ascend together Witha%ﬁcﬁqp%&é‘éhE%L!;%&H@ﬂiM%Ugﬁ%e ot the dag%a%zoﬁng Zoadvance
toward the exit section 27. As the objectsfor removal S pass through the liquid surface , fine
particles floating on the tiquidcsurtace-Qudheretdf the magnet drum 40. 1In the
vicinity of the distal end 4la of the magnet 41, the
objects for removal S1 are adsorbed to the magnetic
field region 40a of the magnet drum 40 by the strong
magnetic force of the strong magnet 41, so that the
10 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 noﬂmagnetic field region 40b.
15 As shown in FIG. 5, the magnet drum 40 further
rotates in the direction of arfow 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
20 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 S1
naturally separate from the surface of the magnet drum
25 40.
The objects for removal S1 having been standing

near the boundary section 75 are magnetized and




18 the objects for removal S moving together with the scraper 34 and are delivere_d tooether with the
objects for removal S to the exit section 27. If the operation of the machine tool 1 is 55usp§nded so
that the contaminated fluid recovery apparatus 10 is stopped at night or on a holiday, the flng particles
having so far been floating on the liquid surface Q of the dirty tank 20 gradually settle down in the
contaminated fluid CD with the passage of 10time. The s t}led fine particles adhere to th_e objects for
removal S., includinc 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: serapeesi34 of He-comvayor 30 meve again. The ogn_&%ctgg}%rrr%%c&veal S
including the chips and the like, having so far been deposited on the bottom_ portion 20a of the dlrt_y
tank 20, are scraped 209ut ioward the exitsettion27dhethelscraperss4. Hinerpatticlesiand gltrafine
particles settled in the dirty tank 20 adhere to these objects for removal S. Thus, even the ultrafine part

des in the contaminatet bid € &e thotoughiyFehiovedr s6 tHsttRe clearRdsiBiidwith Vairhigh purity

can be obtained.  In the dryym:shaped fiter unit 21 of the present embodiment, the magnet drum 40
is rotated by using the

5 separate from the surface of the magnet drum 40 and
fall in the fluid D in the dirty tank 20. The guard
plate 70 should preferably be provided near the inlet
port 61 lest the objects for removal S1 having thus
fallen advance again toward the inlet port 61.

10 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

15 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 the like toward the exit section 27

20 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 together with the scraper 34
through the liquid surface Q of the dirty tank 20 and

25 advance toward the exit section 27. As the objects for
removal S pass through the liquid surface Q, fine

particles floating on the ligquid surface Q adhere to




19 motion of the chains 33 of the conveyor 30. Thus, a drive system for rotating the magnet drum 40 is
so simple that the contaminated fluid recovery apparatus 10 with the drum-shaped filter unit 21 can be
5constructed compactly. In addition, the magnet drum. 40 is located horizontally between the
lower portion 30a and the upper portion 30b of the conveyor 30. Specifically, the axis X of the magnet
drum 40 is parallel to the 10respective axes of the sprockets 31 and 32 of the conveyor 30. Thu_s, the
internal space of the dirty tank 20 can be effectively used, so that the height and Ien_gth of the dirty
tank 20 can be shortened. The inlet ports 60 and 61 of the drum-shaped filter ur!|t 21 of the present
embodiment open oppgsite iz the centaminated fluid supply portlla. 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). Aceordingly, 20the inletpertsi60 andirGlican hesdficienthnseparatadtremsthe
contaminated fluid supply port lia throughout their length. Relatively large, heavy chlns_supplled to
the dirty tank 20 throdgH tHEEotamiRated fitfid sGFply 25pektiiea séttle on the bottom portion 20a of
[ i icini i i bodiment, the
the dirty tank 20 in the vicinipzof the coniaminated Juid. gupely, eI Hain Ig present em
in
S suspended so that the contaminated fluid recovery

apparatus 10 is stopped at night or on a holiday, the

fine particles having so far been floating on the

liquid surface Q of the dirty tank 20 gradually settle

down in the contaminated fluid D with the passage of

10 time. The settled fine particles 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,
15 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
20 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
25 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




20 ports 60 and 61 are situated at distances from contaminated fluid supply port ha, and besides, are
directed away from the contaminated fluid supply port lia. Accordingly, the relatively large chips in the
5contaminated fluid D can be kept from flowing into the inlet ports 60 and 61, so that the load on the
magnet drum 40 is reduced. In the foregoing embodiment, moreover, the objects for removal
adhering to the magnet drum 40 can be 10separated fronﬂ éhe magnet drum 40 by means of the ridge
parts 42 that are rotating together with tmagnet drum 40, instead of using the conventional contact
scraping member. Accordingly, there are no parts in contact the magnet drum 40, such as those of the

15conventional scrapirg member. a}h@scﬁ'@ia%oa{@tL@ﬁnghqgegw&th% yveaf,h%ghag it'has an
advantage of being maintenance-free in operation. Industrial Applicability A contaminated fluid
recovery apparatus ofithere system for rotating the magnet drum 40 is so
simple that the contaminated fluid recovery apparatus
10 with the drum-shaped filter unit 21 can be
5 constructed compactly.

In addition, the magnet drum 40 is located
horizontally between the lower portion 30a and the
upper portion 30b of the conveyor 30. Specifically,
the axis X of the magnet drum 40 is parallel to the

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 lla throughout
their length.

Relatively large, heavy chips supplied to the
dirty tank 20 through the contaminated fluid supply

25 port lla settle on the bottom portion 20a of the dirty
tank 20 in the vicinity of the contaminated fluid

supply port lla. 1In the present embodiment, the inlet




20present invention can also decontaminate some fluids other than a coqlant. It is_to be understood
that, in carrying out the present invention, the componenf[s of the contaminated flu!d recovery
apparatus, including the conveyor, drum-shaped filter unit, gtc., as yvell as 2sthe 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 21 magnet. drum, and a filter drum member in another_ f_orm may bg used
instead. MCSUP 22 rLAIMS 1. A contaminated fluid r%govery apparatus comprising: a dirty
tank (20) which contains a contaminated fluid; a contaminated fluid supply port (11a) through

which the contaminated fluid terbe. dacentaminated,is, discharged.into the dirty tank (20);
contaminated fluid supply port 1lla, and besides, are
directed away from the contaminated fluid supply port
lla. Accordingly, the relatively large chips in the

5 contaminated fluid D can be kept from flowing into the
inlet ports 60 and 61, so that the load on the magnet
drum 40 is reduced.

In the foregoing embodiment, moreover, the objects
for removal adhering to the magnet drum 40 can be
10 separated from the magnet drum 40 by means of the ridge
parts 42 that are rotating together with the magnet
drum 40, instead of using the conventional contact
scraping member. Accordingly, there are no parts in

contact the magnet drum 40, such as those of the

[
(@3]

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
20 present invention can alsoc decontaminate some fluids
other than a coolant. It is to be understood that, in
carrying out the present invention, the components of
the contaminated fluid recovery apparatus, including
the conveyor, drum-shaped filter unit, etc., as well as
25 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



an exit section (27) located in a position higher 10than 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
15portion (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 20a drum-sha%%d 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 caysed {a flow M\@r% dhe filter.drum me rre1k%erf §5the inlet
port (60, 61) opening along an axis of the filter drum member, the filter drum membeér beln]énlocated in
a may be used instead.




23 horizontal attitude between the lower portion .(30a) and the upper portion (30b) of the conveyor 30)
such that the axis (X) is perpendicular to a direction of travel of the conveyor (30), and th&l&pbaFatus
including a drive system which transmits a motion of the chain3) of the conveyor (30) to the filter arum
member,reby rotating the drum member in association with the conveyor (30), wherein the filter drum
member is a cylindrical magnet 10 druma 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 (10) so as to extend along the fluid channel (53,) and be fixed relatively to the magnet drum (40),
a 15 distal end (41a) of the magnet (41) is situate- gt an apperpart of the magnet drum (40), the
magnet drum (40) includes a magnetic field region (40a) which faces the magnet (41) a nonmagnetic
field region (40b) which does not facethesmataéted 15, aridla ridgeypart (42) whictt peotrudes 20radially
of the magnet drum (élol)nfro_r.n the outer peripheral surface of the magnet drum (40) and rotates
integrally with the magone? thrﬁri_%)

a dirty tank (20) which contains a contaminated
5 fluid;

a contaminated fluid supply port (lla) through
which the contaminated fluid to be decontaminated is
discharged into the dirty tank (20);

an exit section (27) located in a position higher

10 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

15 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

20 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

fh

luid in the dirty tank (20) is caused to flow toward
the filter drum member,

25 the inlet port (60, 61) opening along an axis (X)
of the filter drum member,

the filter drum member being located in a




2.A ontarninated fluid recovery apparatus according to claim 1, wherein the filter drum member is a
magnet MC SUP 241 (40), and the inlet port (60, 61) is directed away from the contaminatéd Jiiic
supply port (11a). 3.A contaminated fluid recovery apparatus according to claim 1 or 2, wherein an
idler sprocket (44) for 5 transmit n the motion of the chain (33) of the conveyor (30) to the filter drum
member, thereby rotating the member, is located betweéen the chain (33) and a driven section (50) of
the filter drum member.

horizontal attitude between the lower portion (30a) and the

upper portion (30b) of the conveyor (30) such that the axis
(X} 1s perpendicular to a direction of travel of the
conveyor (30), and

5 the apparatus including a drive system which transmits
a motion of the chain (33) of the conveyor (30) to the
filter drum member, thereby rotating the drum member in
association with the conveyor (30},

wherein the filter drum member is a cylindrical magnet

10 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) s0 as to extend along the fluid channel
(53, 54) and be fixed relatively to the magnet drum (40), a

15 distal end (4la) 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

20 radially of the magnet drum (40) from the outer peripheral
surface of the magnet drum (40) and rotates integrally with
the magnet drum (40).

2. A contaminated fluid recovery apparatus according

to claim 1, wherein the filter drum member is a magnet drum



24
(40), and the inlet port (60, 61) 1s directed away from the
contaminated fluid supply port (lla).

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.




