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1 DESCRI PTI1 ON MGNET SEPARATOR 5 Techni ca
Field The present invention relates to a nagnet
separator which separates and renobves nagnetic
particles froma liquid to be processed. Background
Art 10 I n machi ne processing, a |l arge anount of

S ocassing. Magnet i part 2?ez”gshﬁﬁfg§aéh.°zs andmn@u||u|4||||||||||;|||||||||||

il
grinding dust, are mxed into the cool ant £159150%

magnetic particles fopmskudge gnpt@eIcgoNanPff$hej15
coolant is repeatedly used by separating and renoving
the sludge after use. Japanese Utility Mdel No. .
3024673 di scl oses a magnet separator which captures

ompr1 ses & 50 cyli nrcal  orum ang & nagnet or GNMUANIII

inside of the «cylindrical drum The sludge is *G00002*
adsorbed onto an outer peripheral surface of the—— T
magnet drum by magnetic ¥orgeicei thelrmmgnet. The
separator_is provided with a squeeze roll which

squeezes bUE BIFPYUT dievRital pledr ¢ he DRSSt he 8l mdgestand

a scraper (sludge renoval plate) which scrapes off

t he 3% t?nanﬁCQWﬁ?ﬁﬁqﬁ?ﬁﬁ(f”Hésr%@%ﬁeSsﬂﬁ%%?éﬁcfron1

the outer peripheral surface of the drum 2

Backaground Art

In machine processing, a large amount of coolant
is used for cooling and lubrication. During
processing, magnetic particles, such as chips and
grinding dust, are mixed into the coolant. The mixed
magnetic particles form sludge in the coolant. The
coolant is repeatedly used by separating and removing
the sludge after use.

Japanese Utility Model No. 3024673 discloses a
magnet separator which captures sludge in a coolant,
and discharges it. The separator comprises a
cylindrical drum and a magnet provided inside of the
cylindrical drum. The sludge is adsorbed onto an outer
peripheral surface of the magnet drum by magnetic force
of the magnet. The separator is provided with a
squeeze roll which squeezes out a liquid contained in
the sludge, and a scraper (sludge removal plate) which
scrapes off the sludge out cf which liquid has been

squeezed from the outer peripheral surface of the drum.
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The scraper described in the above-nentioned Japanese
Uility Model No. 3024673 is pressed on the outer
peri pheral surface of the drum Nanely, a front end
portion of the scraper is brought into intimate 5
contact with the outer peripheral surface of the drum
so as not to | eave sludge adsorbed onto the outer

peri pheral surface of the drum When processing an
oily coolant, an oil filmis formed on the outer

per'pherafh@“é&?QSePfdéggrgﬁgﬁL tM@eQPBOS—%gRHQEn%g

sludge is relatively large, mis returne

to ajabdquid Storage Waid1 Ofoa 3@@@@@ QEV\E?&QSQQanb}éhe
an action of the squeeze roll. However en

machb i @ HberDohe PLI f O FEdee 06 £ WEA Hhem. aMBAL10f 2 front
sludge is relatively small during machining, 15 t he

oi | éndimposthot stifthei entdyerempvedobyht henast igpaimake
the squeeze roll, and nost of the oil filmremains on
t he cutezcpevipheriad swrdaceeoiphbeatr anrfdbe ofl the drum
filmis scraped off by the scraper, and flows into a
sl udgre doxnONcEortengt yslugee ofdaoskeedpentastiescntbed
20 above causes loss of a liquid to be processed
(i . PerPhphehoRehbICe rehiledh ¢€Remanount of a |iquid
to be processed decreases). As neasures to prevent
t he Ioss Eﬁﬂaﬂé?ﬁ@SFH%g %ﬁu%é%é @PPréPénc?nb9llf§#1m is
exa incre % har dness t he squeeze_ rol

%q

or eS%e%gO?hé Be7k ?%ﬁ}p%bT%*hiPﬁFﬁcon t hel@r dAr™-

k:oﬁ@%%égE£§S%?adM§;$fm%in% en%%Fgéyrgs fguiarge, the oil
film is returned to a liquid storage part of a
separator main body by an action of the squeeze roll.
However, when machining is not performed, or when the
amount of sludge is relatively small during machining,
the oil film is not sufficiently removed by the action
of the saueeze roll, and most of the oil film remains
on the outer peripheral surface of the drum. The oil
film is scraped off by the scraper, and flows into a
sludge box. Accordingly, use of a scraper as described
above causes loss of a liquid to be processed (i.e., a
phenomenon in which the amount of a liquid to be
processed decreases).

As measures to prevent the loss, enhancing the

squeeze efficiency by, for example, increasing hardness

4
t

o) ne squeeze roll or pressing the squeeze roll mere
hardly on the drum is considered. However, those

measures require mechanical upgrading, which involves a
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3 substantial increase in costs. On the other hand,
the neasures produce only a limted effect, and are
not drastic. Disclosure of Invention 5 An object of
the present invention is to provide a nagnetic
separator which can suppress loss of a liquid to be
processed. A magnet separator according to one
enbodi mrent of the present invention conprises: a
separator nmain body 10 conprising a liquid storage

part subkehnstgnesnarbhgii dnt eoResproegssed QAL BiRG  the
magnetic particles; and a mnmagnet drum nmechani sm

provindeduiBst peogeparahoy ARl Amibedyerfhecgnat a¢umot
mechani sm conprises: a cylindrical drum whi ch rotates

arouddaatheri zontal axis 15 and conprises an upper

portion above a surface of the 1iquid; a nagnet

provi ded inside of thesdiomurfcacing narntiimmer

peri pheral surface of the drum and fixed to the

separ at or Amaichibedyoif ntsachrasrannenvehationhe snagnetrovide a
is stationary when the drumis rotating, the magnet =
20 fBRATAGLIE ﬁﬁ@ﬁéﬁr@ffwépahré@poﬁdéﬁﬁﬁﬁguﬂ@aSt@ a liquid
adsorb the magneti c particles in a circunferentially

part Fal Per BRGES8Fdn out er peripheral surface of the

drum a UId assa ortion i,ch is fornmed on
botton1sié agpeEhEQB%Fg OﬁeFF Wgépgsﬁpfggg gﬂqﬂﬂ%ment of

dru nd thr h ich the uid passes
SorabBRCpkBCangl: KNPt Eh LGk LIt BRSRERkaBRY, Brimg poay

on tESmHPE@EnBOEt*QEuQE storage part which stores a liquid
to be processed containing magnetic particles; and a
magnet drum mechanism provided in the separator main
body. The magnet drum mechanism comprises: a
cylindrical drum which rotates around a horizontal axis
and comprises an upper portion above a surface of the
liquid; a magnet provided inside of the drum, facing an
inner peripheral surface of the drum, and fixed to the
separator main body in such a manner that the magnet is
stationary when the drum is rotating, the magnet
forming a magnetic field region configured to adsorb
the magnetic particles in a circumferentially partial
range of an outer peripheral surface of the drum; a
liquid passage portion which is formed on a bottom side
of the outer peripheral surface of the drum and through
which the liquid passes; and a scraper provided in a
nonmagnetic field region formed on the upper portion of

the drum at a position separated Zrom the magnetic
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the drumat a position separated fromthe magnetic 4
field region in the circunferential direction, the
scraper being configured to guide the nmagnetic
particl es adsorbed onto the outer peripheral surface
of the drumto an outside of the separator nmain body
in 5 the nonmagnetic field region. The scraper
conprises a front end portion which faces the outer
peri pheral surface of the drumin a contactless

mannefc ah oGy Adh  Axidle difeothor e 1he dr oy apd, ache
smal | gap is formed between the front end portion and

the ottgse pasd pheradn £ o sad fesegofdd hendrivfiynetic
According to the present invention, |oss of the

i qubpart oc bes praxessed e b@hél,mptteeﬁs;eéirlﬁﬁdaﬁél surface of
Description of Drawings FIG 1 is a perspective view
showiing @&rgepar atroroutldi Ge cof ding $epanet enbodi nenddpf in
the present invention. FIG 2 is a cross-sectiona

vi ewt ot ?¢mﬂ@ﬁﬁﬁﬁ%ﬁcﬁi%#ﬁwWﬁ@¥p¢4(aThet%mE@p@rOngprhees a
F2-F2. FIG is an enl arged_cross-sectional view . -
shomfﬁ%m aew RN tiPf v G rEe?s sHowe ke FI @?rzphgea !

FIG 4 is a schematic cross-sectional view show n
functibhrof the-lsepdr ¥t ot s%ow%cﬁc%@swa@%%f 8@9 an
for Carrylng Qut. t he énventlon

embod hent o?e?%%a%re erit® ?ﬁwght? % %ATTaL% %%Qc%Fbéafmed
basege@ &gEW!gﬁf Dg§ 5%§%13hIgngntﬁgeég£ervbSMIBgeral

mag net - separato

surface of the drum.

According to the present invention, loss of the
liquid to be processed can be suppressed.

Brief Deséription of Drawings

FIG. 1 is a perspective view showing a separator
according to one embodiment of the present invention.

FIG. 2 1s a cross-sectional view of the separator
shown in FIG. 1 taken alcng line F2-F2.

FIG. 3 is an enlarged cross-sectional view showing
a vicinity of a scraper shown in FIG. 2.

FIG. 4 1s a schematic cross-sectional view showing
a function of the separator shown in FIG. 1.

Best Mode for Carrying Out the Invention

Hereinafter, an embodiment of the present
invention will be described based on the drawings.
FIG. 1 is an overall view of a magnet separator 1

(hereinafter simply referred to as separator 1)

according to the present embodiment. The separator 1
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(hereinafter sinply referred to as separator 1)
according to the present enbodi nent. The separator 1 5
is a device which separates sludge froma cool ant
after wuse for a machine tool such as a grinding
machi ne (so- called contam nated liquid). The "sludge"
herein refers to a mass of magnetic 5 particles m xed
with a coolant and brought into a polluted nud-Iike
state. The magnetic particles are particles having a

propesty in@§éngh§Eﬁr§éb§gaQ¥s BRgRekl ¢ -Lar ceco@Ndnt after
are, for exanple, cuttings, chips, and grinding dust

of ausetabr IhﬁaéﬁﬂﬁéntﬁéleguEhQHbdalgrhﬂ@h%%|%%c%q%e (so-
sludge (i.e., magnetic sludge) is an “exanpl € of the

l'i qucdliedbeopt eeesseddof ighedpresent invention. As
shown in FIG 1, the separator 1 conprises a

separ at or Thai hsbodye? andeanmaghietr sdrumaneehkaniciMmdignetic
15 The separator main body 2 conprises a liquid

st or aget pates Ininkhiichishoresoalennt aninatred ghitquind ocDa
(see FIG 2), and tenporarily stores the contam nated
I|un@llEﬁe¢sm§ﬁ0%hk?nSFPE? 2, Thhemsepataropamaiin lgsdyre
21is rovided with an outlet 12. 20 The outlet 12
face@agtbF%%ﬁ PARK"Endt PERBRAT Y Qﬁdbeéﬁ§cﬁéﬁgé§t§d by
cool ant fgon1 i ch sludge 81 has been flltered out b

t he Tiagnerdr bt iBehahf st 3 (58f caFPBAE?L VC|€5H€&HHIQUP ips,
gauhgﬁegﬁaﬁkgﬁggtgust @% Shom@ahn Fkne cbn amln ged ligquia

including the sludge (i.e., magnetic sludge) is an
example of the liguid to be processed of the present
invention.

As shown in FIG. 1, the separator 1 comprises a
separator main body 2 and a magnet drum mechanism 3.
The separator main body 2 comprises a liquid storage
part 11 which stores a contaminated ligquid D (see
FIG. 2), and temporarily stores the contaminated liquid
D. As shown in FIG. 2, the separator main body 2 is
provided with an outlet 12.

The outlet 12 faces a clean tank (not shown), and
discharges a coolant from which sludge 81 has been
filtered out by the magnet drum mechanism 3 (so-called
cleaned liquid C) to the clean tank.

As shown in FIG. 2, the magnet drum mechanism 3 is
provided in the separator main body 2. The magnet drum
mechanism 3 comprises a magnet drum 20, a liguid

passage portion 21, a squeeze roll 22, and a scraper
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25 provided in the separator main body 2. The nmagnet
drum mnmechanism 3 conprises a magnet drum 20, a liquid
passage portion 21, a squeeze roll 22, and a scraper 6
23. The magnet drum 20 conprises a drum 25 and a
magnet 26. As shown in FIG 1, the drum 25 is shaped
like a cylinder having a horizgntal axis. As shown in
FIG 2, 5 the drum25 is provided in the separator
mai n body 2 in such a manner that, for exanple, a

| owes 3 porth®nnBdnd s df&ﬁm§§egohgriggsCQ”&?thggegng a
liquid D and an upper portion 32 is above a |1 qui

surfraggnef the contamnated liquid D. The drum25 is
rotated around 10 the axis in direction A shown in

FIG 2 byra dnbve imoFoc. 3%, (see Bk 2k. iANsBX%38Bl €ike a
of the drum25 is nade of a nonmagnetic material such

as stpalihéss sdeehg a Howevesntahearnseri 3k sRywhein FIG. 2,

metal lic and nonmetallic. As shown in FIG 2, the

magnete 28rig b sposeroorded 5inheheénsederafotheadnubpdy 2 in

and faces an inner peripheral surface 25b of the drum

25. TheN naghetneb At xer texanpéesepataver parhipodypl is

2, and statlonarg even when the drum 25 is rotating.

As sHOWRC$¢C Fiis the %%t%@%*fe%llﬂglﬁrBv@a@dannugaeﬁ

a manner. as % correspond % part 20_of th g .

ci r cUnF et @hce? of St He° %quﬁgcﬁPHFﬁﬁ?y? t hB® nmagnet

26 fo ; pet{c field region 41 tg t.can

nagne?lca%é?% e%l%ﬂaglg a g??cuﬁ%@r gtr%lf9tag§$t?£Phpd

range, of , 8 oyﬁealpg&pmrz@' sBUREacE 2P8. %% LD qrive
motor 34 (see FIG. 1). An example of the drum 25 is
made of a nonmagnetic material such as stainless steel.
However, the material may be metallic and nonmetallic.

As shown 1in FIG. 2, the magnet 26 is disposed on
the inside of the drum 25 and faces an inner peripheral
surface 25b of the drum 25. The magnet 26 is fixed to
the separator main body 2, and stationary even when the
drum 25 is rotating. As shown in FIG. 2, the magnet 26
is provided in such a manner as to correspond to part
of the circumference of the drum 25. Accordingly, the
magnet 26 forms a magnetic field region 41 that can
adsorb magnetic particles 8la in a circumferentially
partial range of an outer peripheral surface 25a of the
drum 25.
The magnetic field region 41 is, for example, an

area facing the magnet 26, and i1s an area which is

relatively strongly influenced by a magnetic field of
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drum 25. 25 The magnetic field region 41 is, for
exanple, an area facing the magnet 26, and is an area
which is relatively strongly influenced by a magnetic
field of 7 the magnet 26. As shown in FIG 2, the
magnetic field region 41 is fornmed, for exanple, from
a lower area of the drum 25 imyersed in the
contaminated liquid Dto part of an upper area of the
drum whi ch faces the 5 squeeze roll 22. On the outer

peripherahqgsetface 283 ofiohhe; dr ums . 25, éhQOBEEQ%%EECfield
field region 42 is formed on the upper portion 32 of

the deygm254atia poshédpnrsepakahgde, f Fosnt he1oRgneties of
field region 41 in the 10 circunferential direction.

The noamaguet?2& fieddsedefghonhd2costahOhae¥anliegnianp to
area whi ch does not face the magnet 26, and is an

ar eapahichfianbapety aredl aénced Byunhhehimagnéetice sf ic@kd

of the magnet 26, or |less influenced by the magnetic
fieldretetherehgnet- 26 15 than the nmagnetic field

region 41, As shown in FIG 2, the nonnmagnetic field
regi on 420TstR®rfeBeY nPahiaResalf aerhgceheSgcprdpahe2girum
As 52 wn in FIG 2, a bottomplate 51 is provided in

t he $epaf ator A9 TheC bbt ¢ bth pratensi?f bF nkCpaee ef the

a partition wall of . th i qui,d storage part 11, and is .
prov?%%%ra?%ﬁ%l?%eg%u?gr{%%r?BH@rQE gEr ak8S254°0f SEperated

drum 23, Wih.ifis. potEomplaLe; 31 41he, l1gyid passage
circumferential direction. The nonmagnetic field
region 42 is, for example, an area which does not face
the magnet 26, and is an area which is barely
influenced by the magnetic field of the magnet 26, or
less influenced by the magnetic field of the magnet 26
than the magnetic field region 41. As shown in FIG. 2,
the nonmagnetic field region 42 is formed in an area
facing the scraper 23.

As shown in FIG. 2, a bottom plate 51 is provided
in the separator 1. The bottom plate 51 forms part of
a partition wall of the liquid storage part 11, and is
provided along the outer peripheral surface 25a of the
drum 25. With this bottom plate 51, the ligquid passage
portion 21 through which the contaminated liquid D
passes 1is formed on the bottom side of the outer
peripheral surface 25a of the drum 25. A filter outlet
52 is formed between a front end of the bottom plate 51

and the drum 25.
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portion 21 through which the contamnated |liquid D
passes is forned on the bottom side of the outer 25

peri pheral surface 25a of the drum25. A filter outlet
52 is formed between a front end of the bottom plate

51 and the drum 25. 8 The squeeze roll 22 is forned

of an el astic body, such as eborite, and is pressed to

t he magnet drum 20 by, for exanple, a squeeze rol

adj ustnment spring 54 (see FIG 1). The squeeze rol

22 Squeezﬁﬁeogﬁu@e§e|k@@ﬂdZQQQEaEB%QeUno%h%nSEQ%%%i%lbody,
adsorbed onto the outer peripheral surface 25a of the
druns26h Nexébohhee scaapers23rassondiByche LhAgnREeSeNl 20
enbodi nent will be described in detail. The scraper

i s |ogat édriexshelapnaaggeteeef keld 2dQukegean 42ring 54
formed on the upper portion 32 of the drum 25, and
facessehel but et) perTphesaliesuef acel123a sefjukheesdbum 25
outside the contam nated liquid D. The scraper 23 is

a nehberidoroyuitiag thethaghétigepdtt edbesb8liaonto the
adsorbed onto the outer peripheral surface 25a of the

15 d?ﬁh??sp%l?lh%f%ht%ﬁlaga%? the géphhat grumaih-body 2
in the nonnagnetic field region 42. As shown in FIG

3, the sclaper E@eeiFéﬁH§rf?gnﬁCFﬁédﬁaﬁnﬁ@népﬁcpﬁﬁépﬁt

region 42.to0 a sludge chute 55 described_ |ater. The
scrapar® %%hp?%ggsb% franf -8R 2B PBFEion 61 which

faces the s 0
region 42 formed on the upper portion 32 of the drum

faces the.dru nd rear _en ortion 62 which_ . .
TH%U§%§§% 6t%§5é? ocggc%ﬁln the nonmagnetic field

25, and faces the outer peripheral surface 25a of the
drum 25 outside the contaminated liquid D. The scraper
23 is a member for guiding the magnetic particles 81la
adsorbed onto the outer perivheral surface 2%a of the
drum 25 to the outside of the separator main body 2 in
the nonmagnetic field region 42.

As shown in FIG. 3, the scraper 23 extends from
the nonmagnetic field region 42 to a sludge chute 55
described later. The scraper 23 comprises a front end
portion 61 which faces the drum 25 and a rear end
portion 62 which faces the sludge chute 55. As shown
in FIGS. 1-3, the scraper 23 according to the present
embodiment is slightly bent at the front end portion 61
and the rear end portion 62 with respect to a middie
portion. The scraper 23 may not necessarily take the
above-described shape, and may be a flat plate which

does not have a bent portion or may have various bent
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in FIGS. 1-3, the scraper 23 according to the present
enbodinent is slightly ben-. at the front end portion
61 and the rear end portion 62 with respect to a
m ddl e 25 portion. The scraper 23 may not necessarily
take the above-described shape, and may be a fl at
pl ate which does not have a best portion or may have
various bent 9 portions or other forns. As shown in
FIG 3, the scraper 23 extends, for exanple, in the
di resptohow dheotiawgendiad.line of the outer
peri pheral surface 25a of the drum 25, and faces 5 the
drum 25 i AsasdbwectihoRIGPPBSi tRet 8cRapotkabBoBxtends, for
direction of the drum25. As shown in FIG 1, the
fromeeade port iontled dfrebeiscraperh23texyendsaiinlane of the
axial direction of the drum 25, and faces the outer
per i phefal PSUtPagea PSaubfache2 dpunf 26hal dngmt A&, arndl faces
10 direction. The phrase "face along the axia
di r eeF R UM ngans" t hatl F et fponerendiper tpoa 6etetibhe
scraper 23. extends in the axial direction, and each
por t FohCoF L PheCt  ridnt VBNl porti 0h BACERt BAAFRE-i At hee
axial_direction faces_the_outer erighe gl surface

% <

25a of St he"df URP D5 0150 Thet sthraperi2’8°had> fgFends in an
exanp| S L al idth . as_the wdth of

The r cak SEPEREPLG T oY BT, SRR 23 At R aR ks BrBhe
61 of. fa i 51 S0k e Moy s -
perﬂ%%é%gfe§§ﬁr$§%%;%%a§%#.?hg{ggu%£gﬁiﬁgn%9?é§eghfh%XLal
out e 2Z0cpesihpherad surdace 258- 05 146he GRUM2D51 Ny@rection”

contact| ess
means that the front end portion 61 of the scraper 23
extends in the axial direction, and each portion of the
front end portion 61 extending in the axial direction
faces the outer peripheral surface 25a of the drum 25.
The scraper 23 has, for example, substantially the same
width as the width of the drum 25.

As shown in FIG. 3, the front end portion 61 of
the scraper 23 is isolated from fhe outer peripheral
surface 25a of the drum 25, and faces the outer
peripheral surface 25a of the drum 25 in a contactless
manner. A small gap S (i.e., space) is formed between
the front end portion 61 of the scraper 23 and the
outer peripheral surface 25a of the drum 25. As
mentioned above, the front end portion 61 of the
scraper 23 faces the outer perioheral surface 25a of
the drum 25 along the axial direction of the drum 25.

The small gap S is formed between the entire portion,
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manner. A small gap S (i.e., space) is fornmed between
the front end portion 61 of the scraper 23 and the

out er peripheral surface 25a of the drum 25. As

menti oned above, the front end portion 61 of the 25
scraper 23 faces the outer peripheral surface 25a of
the drum 25 along the axial diregtion of the drum 25.
The small gap S is formed between the entire portion,
10 which extends in the axial direction, of the front

end wporti ot 6Aqof it hensciapen 23r-apdibhe QYt€he front end
peri pheral surface 25a of the drum 25. An exanple of

t he ﬁﬁﬁtiogaﬁlsbfst@eg§@r@$e9-23tQnd5tﬁe3oﬁﬁbrT%%ﬁﬂpﬁ%ral
of the small gap S may not necessarily be in the
aboveuraage. 2Weaf anhei dyumcoel.ant i s processed, an

oil filmhaving a thickness of, for exanple,

appr oxi mabel yxafphei sff oheaedmad 1t hep Sutier aperipphet &.2 to
surface 25a of the drum 25. The size 10 of the snal

gap $-reymbe Bhy size Pargee shahltbep Shinekness of

the oil film_The size of the small gap S may be

ar bi BRaPFF§TdLY ePfi hedtbepBOMECcESBERY | Wheaceor @ddve
with the acceptabl e anount of, for exanple, the
circﬁ?%f??? OF PheCarBnT 252 cBhpohéht PBlFérdnée toficigess
eachogonponent o; installatiog

FI 0T 1- 357 ¢ ha®d %pe‘?p%oi%mf‘u%igﬁir%“ﬁéggg\égwi&gof)“ the

”HinoQQQ¥ %epyggéggleégpP & QSQCﬁ%m%gﬂ'drggf%égLaﬁﬁé size

23 is confrgurt o formthe Small gap™S
frongfeggepQﬁERQngQQ @nga§hgeogh§rsize larger than the

thickness of the oil film. The size of the small gap S
may be arbitrarily determined where necessary in
accordance with the acceptable amount of, for example,
the circularity of the drum 25, component tolerance of
each component, or installation error.

As shown in FIGS. 1-3, the scraper 23 is fixed to
the separator main body 2 by, for example, a screw 64.
The scraper 23 is configured to form the small gap S
between the front end portion 61 and the outer
peripheral surface 25a of the drum 25 when, for
example, the screw 64 is fully screwed. The attachment
structure of the scraper 23 is not limited to screwing,
and the scraver 23 may be attached by any method.

As shown in FIGS. 2 and 3, a guard plate 71 is
provided below the scraper 23. The guard plate 71 is
curved in the form of a circular arc along the outer

peripneral surface 252 of the drum 25 below the scraper
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20 peripheral surface 25a of the drum 25 when, for
exanple, the screw 64 is fully screwed. The attachnent
structure of the scraper 23 is not limted to
screwi ng, and the scraper 23 nay be attached by any
met hod. As shown in FIGS. 2 and 3, a guard plate 71 is
25 provided bel ow the scraper 28, The guard plate 71
is curved in the formof a circular arc along the
outer peripheral surface 25a of the drum 25 bel ow t he

scrapel ddd 23eddd extendsttOnaphpttom par birory 340ty 25,
the drum25. A front end portion of the guard plate

71 entersnt hend | powt dopassagre Peh&tQ@Np 2atEr om theers the

filter outlet 52, and extends to an area facing the

magnet goidli ehdsaggiporbidd pf fhemdtium 251 tManmehylethe?2,

guard plate 71 conprises a first end portion 71a

faci agdt hetemdnnegnet i erés efdciegi the 48aghethe dieid25egion

bel ow the scraper 23, and a second end portion 71b

faci Ay ehetheagnerni¢ofi eldneeyi ohhdlgesrdheldiem’25 in

the liquid 10 passage portion 21. A gap T is forned

bet we®RPE heSguar B pPlat eNZ1ParbionhélduteFiper thRer a

surface 25a of the drum 25. A portion of gaE_T‘ .

faci RgNMEFrSeXanpt @ldt heInagneti @ Fihel drpBgrenbgiops the

a gap Ta ip;% enced by the netic %5 fi 5 f the

TagneE" 381 A xaiipl © SFUGAD TA° PRFT UBHcad by "ERES the

magneti. {1 el g ofgthe, mRgnet 26 L5 formedobetveen the,

guarﬁ %ﬁa e 71" and %% nmagnet 1 c ??e?du?egéoﬁnmﬁgéfllthd

the drum 2s. ndheibgngih of gap Ta

A gap T 1is formed between the guard plate 71 and
the outer peripheral surface 25a of the drum 25. A
portion of gap T facing, for example, the magnetic
field region 41 is a gap Ta influenced by the magnetic
field of the magnet 26. An example of gap Ta
influenced by the magnetic field of the magnet 26 1is
formed between the guard plate 71 and the magnetic
field region 41 of the drum 25. The length of gap Ta
is not particularly limited, and may be any length
enough to allow sludge 81 which is not adsorbed by the
magnet drum 20 in the nonmagnetic field region 42 any
longer to be adsorbed again by the magnet drum 20.
Accordingly, the guard plate 71 guides the

magnetic particles 8la which have entered the small gap
S and detached from the drum 25 below the scraper 23 to

the magnetic field region 41 in gap T. Namely, the

guard plate 71 is a member for preventing the magnetic
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Is not particularly limted, and may be any |ength 20
enough to all ow sludge 81 which is not adsorbed by the
magnet drum 20 in the nonmagnetic field region 42 any
| onger to be adsorbed again by the nagnet drum 20.
Accordingly, the guard plate 71 guides the nmagnetic
particles 8la which have entered the small gap 25 S
and detached fromthe drum 25 bel ow the scraper 23 to
the magnetic field region 41 in gap T. Nanely, the

guargh pl et e 71818 v NEIDES v & Ofle PEENEAL ERGNt PR-MBYNRL DE from
12 particles 8la which have detached fromthe drum 25

fromve hed noi e X etht vt ©hd heosdohankgagain. As shown in
FIGS. 1-4, the sludge chute 55 is adjacent to the

scraper 23sfshhowva snhdBIGPpostte tbet heudjenmagnet dbuns

20. The sludge chute 55 guides the magnetic particles

8la a¢japeet ofd byetherspeaped 2Bomoa aideudgeobbkxe to the
(not shown). Next, a function of the separator 1
acch%ﬁ?@Ft%ﬁUWh%Opre%%mtSb%%@@lﬁ%@temﬁﬁlgbedes the
described. 10 As shown in FIG t he cont am nat ed

I|qd“%g??t¥?r%?r?}%%%sl%%% %%%aP?%u?afs?BrEG@ parergey 23 to

of the lgﬁgarator naln qu 2. The contam nated |iquid
D flows tHR" n®lgEt) drum 20 and the bottom

plate 51 nder _a de of th bottom late.5
bl ack arr%%§915 fg#%tfoﬁ) %Eg?fng Pocésgchﬁglng to

s! udge. 8. cont e .40, SONt B 89189 Lgui d D

(i.e., gnetic particles 8 i's adsorb % onto the

outer perAph€rdln in rFI6. 2, the contaminated liquid D
first flows into the liquid storage part 11 of the
separator main body 2. The contaminated liquid D flows
between the magnet drum 20 and the bottom plate 51
under a guide of the bottom plate 51 (see black arrows
in FIG. 2). During the process, the sludge 81
contained in the contaminated liquid D (i.e., magnetic
particles 8la) is adsorbed onto the outer peripheral
surface 25a of the drum 25 by the magnetic force of the
magnet 26. The contaminated liquid D is thereby
filtered to produce a cleaned liquid C from which the
sludge 81 has been removed. The cleaned ligquid C is
discnarged from the outlet 12 to the clean tank. The
sludge 81 adsorbed cnto the outer peripheral surface
25a of the drum 25 moves integrally with the outer
veripheral surface 23z following rotation oZ the drum
25.

FIG. 4 schematically shows the function of the
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surface 25a of the drum 25 by the magnetic force of
the nmagnet 26. The contam nated liquid D is thereby
20 filtered to produce a cleaned liquid C from which
the sludge 81 has been renoved. The cleaned liquid C
is discharged fromthe outlet 12 to the clean tank.
The sludge 81 adsorbed onto the3outer periphera
surface 25a of the drum 25 noves integrally with the
outer 25 peripheral surface 25a follow ng rotation of

the gepamra2dr £l Gad sehemathcaiby ghows the Hunet ben
of the 13 separator 1. As showmn in FIG 4, as the

drumr@bat¢of aties, otiher opt ef pperkphenak asyr bageoc25anef drum
the drum 25 passes through the contaminated liquid D

Whi | 25t pes sesit enr pegh phies atostahacet28al ofjut HeDdr umh283 e the
is passing, 5 magnetic particles 8la are adsorbed onto

t he outer pepeippheral sgufdaee?25a06f thheddrnmn225ieneassing,
after another, and sludge 81 grows. Nanely, while the
outé?ag%%?%%h@?éPl§h?$a% 28HeofdfREbEAUANRE Fhe outer
passi ng, through the contam nated liquid D, the sludge

81 ﬂ@e@+%%%5?iys?6ﬁﬁ?% 126 gef duhip. d?H@ §PoRER Bf CERe

sl ud

%??E%%rls r % gd b%% fog exa a pkuralltﬁe | ster
magn na@ﬁ AT t I%E 83a a ??E&Ved béleat
et T2 o B acaer b bt i g 2 Rifger
the s udg 8ého'§o§ﬂgﬁ§%§9eQUE %1 LM, saHgezeLLgL! 422
The squeezed
gradually form a large dump. The growth of the sludge
81 is realized by, for example, a plurality of
magnetized magnetic particles 8la attracted to each
other.
The sludge 81 adsorbed by the drum 25 moves upward
as the drum 25 rotates, and the liquid in the sludge 81
is squeezed out by the squeeze roll 22. The squeezed-
out liguid returns to the liquid storage part 11 again.
The sludge 81 that has passed the squeeze roll 22
enters the nonmagnetic field region 42 that is barely
influenced by the magnet 26. At this time, the sludge
81 attached to the outer peripheral surface 25a of the
drum 25 by the magnetic force of the magnet 26 is
released from the magnetic force of the magnet 26.
Accordingly, the sludge 81 comes to simply be placed on
the outer peripheral surface 25a of the drum 25.
Each magnetic particle 8ia constituting the sludge

81 is smaller than the small gap S between the Ifront
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out liquid returns to the liquid storage part 11
again. The sludge 81 that has passed the squeeze rol
22 enters the nonnmagnetic field region 42 that is
barely 20 influenced by the magnet 26. At this tineg,
the sludge 81 attached to the outer peripheral surface
25a of the drum 25 by the magnefic force of the
magnet 26 is released fromthe magnetic force of the
magnet 26. Accordingly, the sludge 81 conmes to sinply
be pkagedoppidR btheoputgrs Q@Ebp@?f 9%&%“@88 222 0f

the drum 25. Each magnetic par a constituting

the studgeer8l ksrsawtl grathanitbegsprl 259apy w@% %Beﬂhe
the front 14 end portion 61 of the scraper 2

OuteSlu@@él@DEIﬂtoSMﬁi@ﬁebﬁéamgénéhﬁcdﬁﬂﬁigélegb%Q%e%ave
the sludge 81 into which the magnetic particles 8

havegrgrowny byagat hend ngs agedesehihedpabeveabas él%bz%hlch
whi ch 5 enabl es the sludge 81 to be caught by the
fron@n@hbespbb$|@hU@geo$1the serapegh®3byl nhet fiebnt end
words, the size of the gap S is adjusted so that the
sl udgersion s61 cafighte bycraeefr dat ehd poheiomobds, Thae size
sludge 81 which is S|an¥ pl aced on the outer
peri%ﬁeF%? 4P striackdPsat of shetdrbnt2s $tudaaght by
the scraper. 23 n S|I§ht contact with the scraper
23, %%ﬂa§Y0$% t?%v ﬁ%“tﬁsn?h%OHFbﬁ?251rot%@%551Pﬁ@e 81
cutively reaches the front

fol .o ng slud
end g%r Tion 98?§¥ Sgs%?a BF 23t PnAT pPReEdiing
S|Ud9§rL§cé32§§quttﬁy éP&n 25 is caught by the scraper 23

upon slight contact with the scraper 23, and stops
moving.

As the drum 25 rotates, the following sludge 81
consecutively reaches the front end portion 61 of the
scraper 23. When preceding sludge 81 is caught by the
front end portion 61 of the scraper 23, the caught
sludge 81 is pushed up on the scraper 23 by sludge 81
which arrives later, or sludge 81 which arrives later
runs on the preceding caught sludge 81, and
consequently runs on the scraper 23.

In this manner, the sludge 81 is scraped off by
the scraper 23. The sludge 81 scraped off by the
scraper 23 is guided by the sludge chute 55, and
discharged to the sludge box. The term “scrape” in
this specification does not mean scraping the outer
peripheral surface 25a of the drum 25, but means
scraping off the sludge 81 as described above, e

-7
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front end portion 61 of the scraper 23, the caught

sludge 81 is pushed up on the scraper 23 by sludge 81
which arrives later, or sludge 81 which arrives |ater

runs on the precedi ng caught sludge 81, and 20
consequently runs on the scraper 23. In this manner,

the sludge 81 is scraped off byl5the scraper 23. The

sl udge 81 scraped off by the scraper 23 is guided by

the sludge chute 55, and discharged to the sludge
box.cdbhehtey mridcrapering 2bethisdgpegificati on does

not mean scraping the outer peripheral surface 25a of

the drum Bor bxémpeanswhscrapi gl of todhens| udger8teased, an
descri bed above, _.e., 15 catching and renoving the
slud@elSthFoxse&@np$® omhielne apn'od T ypeobdbhaatailssurface 25a
processed, an oil filmis forned on the outer

peri pheta® QU¥T abe- 258he o hel bn um 26, fTheesRDLE) MR

has, for exanple, a 5 thlckness of , for exanple,
appr bXi et ey b n%oﬁnﬁx?%p Ut t ANERF 1B EREYolPekn, and is

peri eral urfa 25a of the. drum 25 by its_own
surfga% Té% i 'on. ¢ %uf%ro??r$?h%¥£%a§§é aFﬁoa@ﬁ Pﬁet“e
smal |, _ga bet en_the fr Qéeend ortlog % g £i1
scrapér nd The out ef perlpher 10" surf's a§58l frLem

Lhe ;ﬁo&;%mr@w 2l 10 5h§ pEERALAL O o TRy Ra DO

ut  bei ng” scrape SCr aper
each pOf1he @ﬁ%@t&@e p@&é&é@m%lénd C@}E‘étbh%kng nghera.

sludge 81 is smaller than the snal
surface 25a of the drum 25, and returns into the
separator main body 2 without being scraped off by the
scraper 23.

Since each of the magnetic particles 8la
constituting the sludge 81 is smaller than the small
gap S between the front end portion 61 of the scraver
23 and the outer peripheral surface 25a of the drum 25,
some of the magnetic particles 8la enter the small gap
S without being scraped off by the scraper 23. Since
the scraper 23 is located in the nonmagnetic field
region 42, some of the particles 8la simply placed on
the outer peripheral surface 25a of the drum 25 detach
from the outer peripheral surface 25a of the drum 25
after passing through the small gap S.

The magnetic particles 8la which have detached
from the outer peripheral surface 25a of the drum 25
are guided by the guard plate 71 to the gap T between

the guard plate 71 and the drum 25. The magnetic
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15 gap S between the front end portion 61 of the
scraper 23 and the outer peripheral surface 25a of the
drum 25, sone of the magnetic particles 8la enter the
small gap S without being scraped off by the scraper
23. Since the scraper 23 is located in the
nonmagnetic field 20 region 42,1so0one of the particles
8la sinply placed on the outer peripheral surface 25a
of the drum 25 detach fromthe outer periphera

sur frce: 25 ofg theydraen 25 @id ejapasshng LALOUEEItRGain by
small gap S. The nmagnetic particles 8la which have

det aghedna @bed rON 1died orderopesri pher ahe senfacep@bapéral
the drum 25 are guided by the guard plate 71 to t%

gap Suistageetba tde guardoypt e Al qund Theidf Lne25ed The the
magnetic 16 particles 8la guided to the gap T are ) '
adsordumte tagaipriyr ehetmmagmegnet f2@) danéghone4inodégthaely
outer peripheral surface 25a of the drum25 in gap Ta

i nf It ed byoutrr rRIghetd e power fafe t hea negnete 28rum 25.
and nove integrally 5 with the outer perl her al _

sur fAfcP IERBFY 1 h@%rf&ﬁﬁ%lc AR3oF B heF y8 L2 her relypet péxed

particles 8 are not mxed to the filtered cool ant.
The %gﬁlﬁ %la]p‘a?lf‘? | €SI adsorbed again by the drum

25 join t etic parthI s_ 8 _cont ai in_ 10 the
cont ani na edqﬁg Ui tlf)%nd“b?%%fl% ﬁaﬁgegl 2qAifePY the

the Cpf.%ﬁbg)ﬂ&ﬂh&f% P‘?‘A’grtf@cclbgg?dh { ibg g%gm 2Y5La1nad in

exposed again to the contam nated The sl dge

81 gnown- 40 Deves G 1 ZEgyhi o m%%wtbﬁté' yﬂgggélsiowhile
the outer peripheral surface 25a of the drum 25 1is
exposed again to the contaminated liquid D. The sludge
81 grown to have a size which enables the sludge 81 to
be caught by the scraper 23 is scraped off by the
scraper 23 when the sludge 81 is guided upward
following rotation of the drum 25. This cycle is also
applicable to the case where the sludge 81 enters the
small gap S between the scraper 23 and the drum 25.

The separator 1 having such a configuration can
suppress loss of a liquid to be processed (for example,
loss of o0il). Namely, in the separator 1 according to
the present embodiment, the front end portion 61 of the
scraper 23 faces the outer peripheral surface 25a of
the drum 25 in a contactless manner, and the small gap
S 1s formed between the front end portion 61 and the
outer peripheral surface 252 of the drum 25. The

separator 1 having such a2 configuration can
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be caught by the scraper 23 is scraped off by the 15
scraper 23 when the sludge 81 is guided upward

followi ng rotation of the drum 25. This cycle is also
applicable to the case where the sludge 81 enters the
small gap S between the scraper 23 and the drum 25.

The separator 1 having such a cpopfiguration can 20
suppress loss of a liquid to be processed (for

exanple, loss of oil). Nanmely, in the separator 1
accos@hHgah0iat N present £abedi ment, thentronh €nd cuter
portion 61 of the scraper 23 faces the outer
peripoetahe sul f acer2oa »fa thecdeuardh PB @rom being
con-~actl ess manner, and the small gap 25 S is forned

bet weenapde 6fOntn@énchpostipone 63 andst Be oout er

peri pheral surface 25a of the drum 25. The separator

1 havi ng Suchha cbh¢rgouaadi oaveanthdugbubgkanmkall yap S is
prevent an oil filmforned on the outer periphera

sur f aeEn8 oot vede dreint 251t rendbepngioschapeddofheandter
can suppress |oss of oil. On the other hand, even

t houdfit tHeCERhl PUHERCS 732 Bif bRfedrBet deenthhesireae 81
end portion 6%fand the outer peripheral surface 25a

of the?drunt25itthen st udgen8iedchr Beesaff Feeerbppomenon in

removed by use of .t he, phenonenon_jn .which the sludge
81 giowe The %n%%?%n%ff%ﬂ%Y?On Sbe fﬂae§§P5ngn§§lgﬁnOf

oe theredy, sulll sl eDl) Yo eehLed,, 10, FUTLRELIPY .o aLes

the front end portion scraper-2
cont act tb@r@Hé?ﬁoP@f'QbﬁéélthéuEE88€ éﬁé Bgrkggnd%ﬁnbf the

25, the follow ng advant ages
scraper 23 does not contact the outer peripheral

surface 25a of the drum 25, the folliowing advantages
are produced:

(1) loss of the liguid to be processed is reduced;

(2) the outer peripheral surface 25a of the drum
25 is less damaged; and

(3) the scraper 23 is less worn.

If the front end portion 61 of the scraper 23
comes into intimate contact with the outer peripheral
surface 25a of the drum 25, wearing-off based on a
friction between the scraper 23 and the drum 25 is
caused. In particular, when a coolant used for
grinding machining is filtered, the coolant may contain
not only magnetic particles 8la, but also nonmetal or
nonmagnetic metal such as a minute abrasive grain which
has detached from a grindstone. The abrasive grain may

be stuck between the front end portion 61 of the
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are produced: (1) loss of the liquid to be processed
is reduced; 15 (2) the outer peripheral surface 25a
of the drum 25 is |ess damaged; and (3) the scraper
23 is less worn. If the front end portion 61 of the
scraper 23 cones into intimate contact with the outer
peri pheral 20 surface 25a of ti®e drum 25, wearing-off
based on a friction between the scraper 23 and the
drum 25 is caused. In particular, when a cool ant used

for sgrameh @3 naehithdgousefibéergderihesgoobant 2ABYof the
contain not only magnetic particles 8la, but also
nonmeétah 2%, 2Enddsmmeigngié Csarhgbr SEBhaas a@rfhnBbemay be
abrasive grain which has detached froma grindstone.

The wbraseie gr alamagsyd. be stuck between the front end
portion 61 of the 18 scraper 23 and the outer

peri pher alf stir¢ ager25ar of3t he WdrunDES,oandab@ghdthehe
scraper 23 and drum 25 may be worn off or dawag | f

the SEY&pRrt bIn3% By rPHr¢L brCHaRabedsCEfees sFlidge§1the
may not be effectivel raped off, If the outer

per i PRt PR % %g e? OF Utk 257¢ sdfBRn28f £5 gprn off
dama ed t he qu eze efficien t he sgueeze r ol

22 e TG W Th TRETESUT TR FBsS of ' ehél FriFaol
{0,082 PLECESIBOAS, LGk cane 10, SLOGS, ST RUPRL FPauic
Present,enpodidBty {heincreased.

Since the scrapper 23 faces the drum 25 in the
contactless manner in the present embodiment, the
possibility of causing the above problem is reduced.
Namely, the use of the scraper 23 according to the
present embodiment supresses loss of the liguid to be
processed without mechanical upgrading, such as
hardening the surface of the magnetic drum, hardening
the rubber of the squeeze roll, or hardening the
squeeze roll adjustment spring.

Since the separator 1 comprises the guard plate 71
which extends from below the scraper 23 along the ocuter
peripheral surface 25a of the drum 25 to the bottom
portion of the drum 25 and further extends into the
liquid passage portion 21, and gap Ta influenced by the
magnetic field of the magnet 26 is Zormed between  the
guard plate 71 and the outer peripheral surface 25a of
the drum 25, the magnetic particles 8la which have

detached Zrom the drum 25 below the scraper 23 can be
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possibility of causing the above problemis reduced.
Nanely, the use of the scraper 23 according to the
present enbodi nent supresses loss of the liquid to be
15 processed w thout nechani cal upgradi ng, such as
hardeni ng the surface of the magnetic drum hardening
t he rubber of the squeeze roll,joor hardening the
squeeze roll adjustnent spring. Since the separator 1
conprises the guard plate 71 20 which extends from

bel oy tdel s0F apey Adhad gk ddher OWErehPeriPher gl rielq
surface 25a of the drum25 to the bottom portion of

t he wehgimr25 Jangk fild herurexi®nds ¢4y or f hend | 88l fagnetic

passage portion 21, and gap Ta influenced by the

magretitci dflieed Blof dhe pegnetit 26 fsorf dsaredg het weenithe the

25 guard plate 71 and the outer peripheral surface 25a

of fiheadram@mlae. magnetic particles 8l a which have

detached fromthe drum 25 bel ow the scraper 23 can be

19 gui deb? BREheC i d plate e tecehenagnethe tiehdd

region 41 of the drum225 in gap T, and the magnetic

par tR3I BIBRL Hr e hrel eht@ts from bl TRE M Xedi¢m bt ihe from

filtered coogﬁytﬂ 5 In particul ar, since the cool ant

n (HE 1900 &> P SHye POt (oS 119 G F7E 5 if 1t P

departing fro he drum .25 in an area bel ow th .

scraper” iWJH?é%m%ﬁ%%eﬁFa&Hﬂﬂﬁhﬁﬁn?a{W%Fﬁ%@ni}?CWthh

part| o) e, &aph ch o haus. dstached. [ram the outel :

perip erZ? sur ace'2_aq%f 1 The%ﬁ?uﬂ92 %%yS¥Tb%an25a ot

the did echiprp depar t#nNg, f10Mye girecrion departing from
the drum 25 if the guard plate 71 is not provided.
With the guard plate 71, the magnetic particles 8la do
not follow the above-described flow of the coolant, and
can be guided to the magnetic field region 41 of the
drum 25.

The magnet separator according to one embocdiment
of the present invention has been described so far, but
the present invention is not limited to this
embodiment.

Industrial Applicability

The magnet separator of the present invention can
purify various coolants. The magnet separator
according to the present invention can also be used for
filtering a water-soluble coolant. It is to be
understood, 1in carrying out the present invention, that

the components of the magnet separator, such as the

scraper, drum and magnet, may be embodied in suitably



the drum 25 if the guard plate 71 is not provided.
Wth the guard plate 71, the nmagnetic particles 8la do
not follow the above-described flow of the cool ant,
and can be guided to the magnetic field region 41 of
the 15 drum 25. The magnet separator according to one
enbodi nrent of the present invenyi on has been

descri bed so far, but the present invention is not
limted to this enbodinent. 20 Industria

Appl heabi | édyrdhes nmgnesusegapat i ngf rBR PHESERLrit of the
invention can purify various cool ants. The magnet
sepapatesnt atcoedt hgnt o t he present invention can al so
be used for filtering a water-soluble coolant. It is
to be 25 understood, in carrying out the present
invention, that the conponents of the nagnet
separator, such as the scraper, drum and nmagnet, my
be enbodied in suitably 20 nodified forns w thout
departing fromthe spirit of the present invention.
21 CLAI MS 1 A magnet separator (1), conprising:
a separator main body (2) conprising a liquid storage
part (11) which stores a liquid to be processed 5
cont ai ni ng magnetic particles; and a magnet drum
mechani sm (3) provided in the
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separator main body (2), wherein the magnet drum
mechani sm (3) conprises: a cylindrical drum (25) which
rotates around a 10 horizontal axis and conprises an
upper portion (32) above a surface of the liquid; a
magnet (26) provided inside of the drum (25), facing
an i nner peripheral surface (25p) of the drum (25),
and fixed to the separator nmain body (2) in such 15 a
manner that the magnet (26) is stationary when the
drum (25) is rotating, thecmagnpet; (26) formng a
magnetic field region (41) configured to adsorb the

magneti c parthchegnés geﬁafgug&er ent | @Hnér@@ritnigql
range of an outer peripheral surface (25a) of "the

drum (25)a 28parhtquidapassage pont ceRp2) nwhiach iigkiid
formed on a bottom side of the outer periphera

sur f scer{@sapant (the winioh(26prandat hiqugl whbi pb Phecessed
liquid passes; and a scraper (23) provided in a
nonnagneticifgehdoneeld opa 42y 1for neddon t he upper
portion (32) of the 25 drum (25) at a position

separ at ed®f FeEehed AEgnaeroantsal d3p egiroridad) inn thise
circunferential direction, the scraper (23) being

conf FQRFERALPH HatUePthe ﬁ%bneVP@rQQH particles

adsor bed to the outer peripheral surface (25a) of

t he drun1%g%)m?8ngﬁ %ﬁ?@l@%cgﬁnﬂﬁ@ dépaFabBriskain

body (2 t t f 42), and the
sgrgpér)(égfycgﬂggpggs g %&oh%%énakggbtF8%35é66ffo“nd a

whi chofacese L e oyt er, peripher alssunf ags. (288096, (32)

above a surface of the liquid;

a magnet (26) provided inside of the drum (25},
facing an inner peripheral surface (25b) of the drum
(25), and fixed to the separator main body (2) in such
a manner that the magnet (26) is stationary when the
drum (25) is rotating, the magnet (26) forming a
magnetic field region (41) configured to adsorb the
magnetic particles in a circumferentially partial range
of an outer peripheral surface (25a) of the drum (25);

a liquid passage portion (21) which is formed on a
bottom side of the outer peripheral surface (25a) of
the drum (25) and through which the liquid passes; and

a scraper (23) provided in a nonmagnetic field
region (42) formed on the upper portion (32) of the
drum (25) at a position separated from the magnetic
fieid region (41) in the circumferential direction, the

scraper (23) being configured to guide the magnetic
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the drum (25) in a contactless manner along an axia
direction of the drum(25), and a small gap (S) is
formed between the front end portion (61) and the
outer peripheral surface (25a) of the drum (25). 10
2. The magnet separator (1) of Caim1l, further
conprising a guard plate (71) whach extends from bel ow
the scraper (23) along the outer peripheral surface
(25a) of the drum (25) to a bottom portion (73) of the

dr unp426) cand exsenesqi shoot el bautd passage T k@R ace
15 (21), wherein a gap (Ta) influenced by a magnetic

fiel d258f dhechagmetm (28)) i sof annedtbetiveen the gugbéator
plate (71) and the outer peripheral surface (25a) of
t he daim b¢@%) {2 anidn t hiee guandaghat ec (71y1dsregabngured, and
to guide magnetic particles detached fromthe drum
(25) bel oWh@0s¢hepscr &per ¢28prtocthe fagnet eadf ipelrdion
region (41%,in the gap (Ta).
(61) which faces the outer peripheral surface (25a) of
the drum (25) in a contactless manner along an axial
direction of the drum (25), and a small gap (S) is
formed between the front end portion (61) and the outer
peripheral surface {(25a) of the drum (25).

2. The magnet separator (1) of Claim 1, further
comprising a guard plate (71) which extends from below
the scraper (23) along the outer peripheral surface
(25a) of the drum (25) to a bottom portion (73) of the
drum (25) and extends into the liquid passage portion
(21), wherein a gap (Ta) influenced by a magnetic field
of the magnet (26) is formed between the guard plate
(71) and the outer peripheral surface (25a) of the drum
(25), and the guard plate (71) is configured to guide
magnetic particles detached from the drum (25) below

the scraper (23) to the magnetic field region (41) in

the gap (Ta).



