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1 DESCRIPTION MAGNET SEPARATOR 5Technical Field The
present invention relates to a magnet separator which separates and
removes magnetizable particles from a liquid to be processed.

Background Art 10In machine processing, a large amount of coolant is
used for cooling and lubrication. Duringiprocessing, magnetizable

particles, such as chips and grinding dust, are mixed into the coolant. The
mixed magnetizable partitﬁeﬁ f%r Slﬂzldge];in {,h% cqo nt. 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 20 and a ni&gret providéd iiside 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 gut.a Jiguid;containgd in the sludge, and a
scraper (sludge removal 25 plate) which scrapes off the sludge out of
which liguid has heen squeezed dront e auter peripheral surface phthetor
drum. The scraper described in the above-mentioned Japanese Utility
Model Nee 3022673 ispréssefonahe lsepershetal sitfaceoftfe from 2

grum. ga i%el , afrontend %ortion of the scraper is brought into intimate
wi

oritac the outst petipheral surface of the drum so as not to leave

sludge adsorbed onto the outeg petipheral sugface of the drum.

In machine processing, a large amount of coolant is
used for cooling and lubrication. During processing,
magnetizable particles, such as chips and grinding dust,
are mixed into the coolant. The mixed magnetizable
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 of which liquid has
been squeezed from the outer peripheral surface of the

drum.
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When processing an oily coolant, an oil film is formed on the outer
peripheral surface of the drum. 10When the amount of sludge is relatively
large, the olil film is returned to a liquid storage part of a separator main
body by an action of the squeeze foil. However, when machining is not
performed, or when the amount of sludge is relatively small during
machining, 15the oil film is not sufficientlygremoved by the action of the
squeeze roll, and most of the oil film remains on the outer peripheral

surface of the drum. The oil film is skc)raé)ed offtRy trégoscrager, and f|OV\C/iS
into a sludge Ox: ﬁE%gred%ng §,Sﬁ:srelor€ a S%Paper AsHESERDET 20466V

causgs loss.afa liquid e beprocessed (igs-phenomengn inwhigh he « o

amount of a liquid to be processed decreases). As measures to prevent

the less; @nchamdipg ¢he squeeze: efficiencytby, fonexammplepiatreasingr ront

hardness 250f the squeeze roll or pressing the squeeze roll more hardly

on the'druRPistconsideted "HoRever those mMeaguestrequire madharmcad

umygg@gég@kwgggdgggabgter peripheral surface of the drum
so as not to leave sludge adsorbed onto the outer
peripheral surface of the drum.

When processing an oily coolant, an oil film is
formed on the outer peripheral surface of the drum.
When the amount of sludge is relatively large, 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 1s relatively small during machining,
the o0il film is not sufficiently removed by the action
of the sqgueeze 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 liguid to be
processed decreases) .

As measures to prevent the loss, enhancing the
squeeze efficiency by, for example, increasing hardness
of the sgueeze roll or pressing the squeeze roll more

hardly on the drum is considered. However, those

measures require mechanical upgrading, which involves a
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substantial increase in costs. On the other hand, the measures produce
only a limited effect, and are not drastic. Disclosure of Invention An
object of the present invention is to provide a magnetic separator which

can suppress loss of a liquid to be processed. A magnet separator
according to one embodiment of the present invention comprises: a
separator main body 10 comprising a liquid storage part which stores a
Jouickio e processed cantaining iaanetizble particen.and,.magnet.
drum mechanism provided in the separator main body. The magnet drum
faechanismcpnrisesoa cylindricah drwn Wiieh ratatesmarosnd anot
horizontal axis and comprises an 15 upper portion above a surface of the
digaiel; admagnet provided inside of the drum, facing an inner peripheral
surface of the drum, and fixed to the se ar tor macin body in such a

manner that the magnet% ifa %ﬁ%ﬁfwﬁen Aé drum s rotating, the

magnet forming a-magnetic field 20 ragion, canfigured fa adsorbthe: de a
magnetizable particles in a circumferentially partial range of an outer
pesipberat sudface of the diuika liGuid passage pottionswhichas formedd to
on a bottom side of the outer peripheral surface of the drum and through
RhieH tHeeliffd passes; and a scraper provided in a nonmagnetic field
region formed on the upper_portion of the drum at a_position rated

from ch[e ma Iﬁ%ﬁ’c ﬁgﬁgr%af%%ﬁnatﬁg%ﬁ%ﬁr%?err%%tig cﬁre%?%ﬁ,%ﬁh%éaéatc of the
setaper peing.configyred torguidedhe magngtizablepartigles agsgrbed

onto the outer peripheral surface of the drum to an outside of the
separaterimairebddyinitie Sonmagneaticfield region ST serapet 1quid to
comprises a front

be processed containing magnetizable 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 1is stationary when the
drum is rotating, the magnet forming a magnetic field
region configured to adsorb the magnetizable 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 ligquid passes; and a scraper
provided in a nonmagnetic field region formed on the upper
portion of the drum at a position separated from the

magnetic field region in the circumferential direction, the
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5 end portion which faces the outer peripheral surface of the drum in a
contactless manner along an axial direction of the drum, and a small gap
is formed between the front end portion and the outer peripheral surface
of the drum. According to the present invention, loss of the liquid 10 to be
processed can be suppressed. Brief Déscription of Drawings FIG. 1 is a
perspective view showing a separator according to one embodiment of the

@é%%%@é%%@k?@- contidilfs? i8& grosssectionaldew of the,separator
15shown in FIG. 1 taken along line FZ2-F2. FIG. 3is an enlarged
S503s-sectionalivienbshibwinga vininityof arsqrapershomlinsElGi e of the
FIG. 4 is a schematic cross-sectional view showing a function of the

epardter Showi i ERs. PR20BEst Mot for Carffdg Gt e frivehlitn

I—é%rginarfltg ;an embodiment.of the present invention will be.described
54883 O the drawings. FIE. T an overall view of a magnet separator 1

dhereinafter simplyreferreghtosas sepajaterd aceopliag 4a thespresest 25 the
embodiment. The separator 1 is a device which separates sludge from a

¢oolant after use foreat nachineatoobsuch . as @ grinding machinec@bicaledt

contaminated liquid). ‘
the drum, and a small gap is formed between the front end

portion and the outer peripheral surface of the drum.

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

Brief Description of Drawings

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

FIG. 2 is a cross—-sectional view of the separator
shown in FIG. 1 taken along line F2-F2.

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

FIG. 4 is 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 1is an
overall view of a magnet separator 1 (hereinafter simply
referred to as separator 1) according to the present
embodiment. The separator 1 is a device which separates
sludge from a coolant after use for a machine tool such as

a grinding machine (so-called contaminated liguid) .
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5 The "sludge" herein refers to a mass of magnetizable particles
mixed with a coolant and brought into a polluted mud-like state. The
magnetizable particles are particles having a property of being attracted
by magnetic force, and are, for example, cuttings, chips, and grinding
dust of a metal. The contaminated liquid including the sludge (i.e.,
magnetic sludge) is an example of the liquid to be processed of the

presentinvention As.shown in FIG. 1. the separaforJ.comprisesad0,an1e

separator main body 2 and a magnet drum mechanism 3. The separator
paain horys? camprses atiquidesiotagerpatd Ibxhichistorésad@o a polluted
contaminated liquid D (see FIG. 2), and temporarily stores the
woRtamiratet-idiid D. Beeshisvan i-E Rz the 3eparatePmaithedy 2 ises

\}é:)rov.ided with an 15outlet 12, . The outlet 12 esfﬁjccggs%%%%%%%aing (o]0l Q"

OWh ) anddidehargesa cocﬁéﬁtqfrgm which een i?tered

LHE by the magngt deummechanism 3sprealleshtleanadiguid Quether a

clean tank. 20As shown in FIG. 2, the magnet drum mechanism 3 is
peavided iMthe separatol madin doty @i Theimagnet dint hechanigae3 (1.e.,
comprises a magget drum 20, a liguid_passage portion 21, a squeeze roll

DPIRARY HsFAPEIE3. Tie MaghERBRIN 20 comisrises® drint 25%hnd a
AANet 28, 238s showp, 0 Fl G 1 NFdium, 25 is shaped like a

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 liquid 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 1is
provided in the separator main body 2. The magnet drum
mechanism 3 comprises a magnet drum 20, a liquid passage
portion 21, a squeeze roll 22, and a scraper 23. The
magnet drum 20 comprises a drum 25 and a magnet 26.

As shown in FIG. 1, the drum 25 is shaped like a
cylinder having a horizontal axis. As shown in FIG. 2, the

drum 25 is provided in the separator main body 2 in such a
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cylinder having a horizontal axis. As shown in FIG. 2, the drum 25 is
provided in the separator main body 2 in such a 6 manner that, for
example, a lower portion 31 is immersed in the contaminated liquid D and
an upper portion 32 is above a liquid surface of the contaminated liquid D.
The drum 25 is rotated around the axisdn direction A shown in FIG. 2 5 by
a drive motor 34 (see FIG. 1). An example of the drum 25 is made of a

nonmagnsticmaterial such as stainless steel. fdoweyer, the materialmay g in
'be metallic and nonmetaliic. As $hown in FIG. 2, the magnet 26 is
lispasedemthea e insidesofithe Wrami25 andfaees aw inmespediphérl above
surface 25b of the drum 25. The magnet 26 is fixed to the separator main

Dol hdsstaderty eleh MherPiherdiind 5 is rotating. Rs sholwm iA-um 2°

FIG. 2, the magnet 26, is _provided in such a manner aito %rr%sg%ndF@G 5
J|o§c1rtréjfttﬁh<5el% (%Fc%Lrlnnfgretr?é% c?ﬁﬁg dhrfm .%c%lé?élmgly?t ewmagnet 26

forms a;magneticdield segigr 4d thatcan adsorbnmagaetizable pariclesd rum
81a in a circumferentially partial range of an outer peripheral surface 25a

of thes dneam @50 The magnetizriietd regioh #11is Lfos example, Hpdre a0
facingnthe magnet 26, and is an area which is relativelg str,onglg/ igﬂuenced
%9%? agn%ﬂ@%@ﬁFofthe material may be metallic™an

nonmetallic.

As shown in 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
magnetizable 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 1is an area which is relatively

strongly influenced by a magnetic field of
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the magnet 26. As shown in FIG. 2, the magnetic field region 41 is formed,
for example, from a lower area of the drum 25 immersed in the
contaminated liquid D, to part of an upper area of the drum which faces
the squeeze roil 22. On the outer peripheral surface 25e of the drum 25, a
nonmagnetic field region 42 is formed on J,'he upper portion 32 of the drum
25 at a position separated from the magnetic field region 41 in the 10
circumferent al direction. The nonmagnetic field region 42 is, for example,

an area which.deespot fa}ﬁ% the,magnet 26;and is af&ﬁ@%‘é@@t@ barely) ¢
influenced by the magnetic field of the magnet 26, or less influenced by
the magnetic field-of the magnet 26 15 tharpthe, magoetia fieldwegion4l of

As shown in FIG. the nonmagnetic field region 42 is formed in an area
facingtheStiaper23. e Agsshowh i FIG: 2 atiotiont platé S1ujsd D to
provided in the separator 1. The bottom, plate 51 forms part of a partjtion
Wl 1 e fiquid ST RGS paFLT: st 1o Fov acl althg e e T he

peripherakswiace 25a of the drum 25. With this bottom plate 51, the liquid
passage portion 21 through which the contaminated liquid D passes is
formed on the bdttonov side:ofdke duter2bpesiphérat subface @batdi¢hel rum

drum. 25. A filter outlet 52 is formed between a front end of the cottom
mau;gmd@h@@ﬂﬁﬁ@ggtic field region 42 1s formed on the

upper portion 32 of the drum 25 at a position separated
from the magnetic field regicon 41 in the
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 liguid storage part 11, and is
provided along the outer peripheral surface 25a of the
drum 25. With this bottom plate 51, the liquid passage
portion 21 through which the contaminated liquid D
passes is 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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The squeeze roll 22 is formed of an elastic body, such as ebonite, and is
pressed to the magnet drum 20 by, for example, a squeeze roll
adjustment spring 54 (see FIG. 1). The squeeze roll 22 squeezes out a
liquid contained in the 5 sludge 81 adsorbed onto the outer peripheral
surface 25a of the drum 25. Next, the sgraper 23 according to the present
embodiment will be described in detail. The scraper 23 is located in the

nonmg%lqletic field 10 rer%i%l 4g£‘orirge(% o%t%lg upper portion 32 of %‘@dy, such

drum ,ean%%gggs%ﬁwe outer periphera?sur ace 25a of the drum 25

outside the-contaminated figeickRaThe seraper23ris @ member forgyiding:
the magnetizable particles 81a adsorbed onto the outer peripheral surface
25anof the deum @5tozhe 1510utsidelst the separtormantbdde? if e 1) -

nonmagnetic field region 42.  As shown in FIG, 3, the scraper.23 . .
ERENYUSHFSTA Tthe Ao n%%néﬁélﬁglﬁer%g?o‘hufto? é%‘lluldgec&wnu ghgcd in the

d?ﬁ%{jﬁeedgc;gt%rdw%g&a&%@é GO[EPHSeS-2 f@@wpq@%tiorg@% 20whighs of

aces um 25 and a rear end portion 62 which faces the de chute 55.
AsshowminZBGS. 1-3, the scraper 23 according to the present
embodiment is slightly bent at the front end portion 61 and the rear end
portiong2:{with FeSpect 16 RSRiddRe pEFORY ThE straget2FPmayPsmot
necessarily take t bove-described, shape, and may be a flat plate
Wﬂ}i)c%ddgéélﬁotwﬁaliﬂveje% e%te poT i%)%eocr1 may S%g Various bent

The scraper 23 is located in the nonmagnetic field
region 42 formed on the upper portion 32 of the drum 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 magnetizable particles 8la adsorbed
onto the outer peripheral surface 25a 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 middle 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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9 portions or other forms. As shown in FIG. 3, the scraper 23 extends,
for example, in the direction of the tangential line of the outer peripheral
surface 25a of the drum 25, and faces the drum 23 in a direction opposite
to a rotation direction of the drum 25. As shown in FIG. 1, the front end
portion 61 of the scraper 23 extends in an axial direction of the drum 25,
and faces the outer peripheral surface 25a of the drum 25 along the axial
10direction. The Phrase "face along the axial direction" means that the

front.end portion 61 gt the scrapel:23 extends in the axial direction, and
each portion of the front end portion 61 extending in the axial direction

faces the oater periphetal strface 25at0fdéhe drame25. Thesscrapers23 for
has, for example, substantially the same width as the width of the drum. 2
As sRERAHHFIGE B, Hefrentend poftion’s IofthecstapdriZzalistiddlated the

from the outer peripheral surface 25a gthe um 25, and faces the outer
Op S e S A e of 6 e 35 & bom et er R Sl

gap S:&., hpage) s formed between the froniend-portign 61,0fthe scraper
23 and the outer peripheral surface 25a of the drum 25. As mentioned
abovei the frontend ponttioni6lrof the. 25 Seraper23 faces the. odter the

peripheral surface 25a of the drum 25 along the axial direction of the drum
25. THE Smafl Hap~S - fotheti'bétiveeRthé eRfiReportipnSxtends 1n an

axial direction of the drum 25, and faces the outer
peripheral surface 25a of the drum 25 along the axial
direction. The phrase *face along the axial direction”
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 the 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) 1s formed between
the front end portion 61 of the scraper 2Z3 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 peripheral 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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10 which extends in the axial direction, of the front end portio 61 of the
scraper 23 and the outer peripheral surface 25a or the drum 25. An
example of the small gap S is a gap of 0.2 to The size of the small gap S
may not necessarily be in the above range. When an oily coolant is
processed, an oil film having a thickness of, for example, approximately
10 pm is formed on She outer peripherallﬁjrface 25a of the drum 25. The
size 10of the small gap S may be any size larger than the thickness of the

oi fily, The sige of the small gap S may e arbitrarly defermined where _ .
necessary in accordance wit the acceptal%re amount’of, or exalnrﬁe, the

circutarity of thesdrum 23, sompeagattolerange. efrloeaghLcomponst..or:
installation error. As shown in FIGS. 1-3, the scraper 23 is fixed to the
sepasatof main bodyX by fer eéxample; a screw 64. The scraper 23 is
configured to form the small can between the front end portion 61 and the

outer 20perpheraréittace 54 6fthd"drim g5 vhen' forfexémplefthe- <

screyy 6§L i fglly is%reevvsenghe ﬁatt(?rg:gms nt structure Qf I%he scraper 23is

not limited to screwing, and the scrape?‘é mag e attac?%ad%y any

metheg: Assshown/inEIGS, 2 aad 3paguardplate 7Ifgen an oily
coolant is processed, an oil film having a thickness
of, for example, approximately 10 um is formed on the
outer peripheral surface 25a of the drum 25. The size
of the small gap S may be any size 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 scraper 23 may be attached by any method.
As shown in FIGS. 2 and 3, a guard plate 71 1is

provided below the scraper 23. The guard plate 71 is
curved in the form of a circular arc along the outer

peripheral surface 25a of the drum 25 below the scraper
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25provided below the scraper 23. The guard plate 71 is curved in the form

of a circular arc along the outer peripheral surface 25a of the drum 25

below the scraper 11 23, and extends to a bottom portion 73 of the drum.
25. A front end portion of the guard plate 71 enters the liquid passage
portion 21 from the filter cutlet 52, and gxtends to an area facing the
magnetic field region 41 of the drum. 5 25. Namely, the guard plate 71
comprises a first end gortion 71a facing the .non e%?ne%ic f{'qeéd re i%n ﬁ@ ‘of A

fhtr dRRA 28706 Th gcr%p}%?%?gng%rstéc%}ﬁgg ¢ portion acing

the magpgtic 1{4'8'%98}9“@%1 pfithegrupy 25 1 the hquid passage partionguiq
21. 10A gap T is formed between the guard plate 71 and the outer

padpheral suiface-25a of theodrunh 25 fApostiom ot dap Tofacingnfbrextends
example, the magnetic field region 41 is a gap Ta influenced by the

firaghetia fiefd SRIREHHadhet 262 Meéiampledichap™fa Hiluehced by'the 4™

gnetjc field of 15 the magnet 26 |s formed between the g 3 I 1
it Fiitic TR PR AL BF 5 G 900 T Mmoo T

npetpartgutaily limited, and ieay,beanyderath enough teaflowrsludge 8lthe
which is not adsorbed by the magnet drum 20 in the nonmagnetic field
region 42 dnyl26vionger tocbeadsobid again byihe magristdrippoion 710

Accordingly, the guard plate 71 guides the magnetjzable particles 81a
WhRch Rave entered e Smdlt Gap S &4d QRtached rotrﬁ?hegaﬁﬁnm in the

%Igr\\g/iltcﬁgpsacg%%?ez%@gpgd‘ﬂagqe_tic field region 41 in gap T. Namely, the

gua e 25 71 i1s a member for preventing the magnetizable particles
Bla whichaverdetachred-frem thewrean25s fronybeing mixeddntolthend the

coolant again.
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 Z6.
An example of gap Ta influenced by the magnetic field of
the magnet 26 is 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 Dby 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
magnetizable 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 magnetizable particles

8la which have detached from the drum 25 from being mixed

into the coolant again.
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12 As shown in FIGS. 1-4, the sludge chute 55 is adjac ,t to the
scraper 23 from a side opposite to the magnet drum 20. The sludge chute
55 guides the magnetizable particles 81a scraped off by the scraper 23 to
a sludge box (not 5shown). Next, a function of the separator 1
according to t present embodiment willbe described. As shown in FIG.
2, the contaminated liquid D first flows into the liquid storage part 11 of the

separator main 10 bod he contaminated liquid D flows bgtween the.
magné%rﬁrlﬁoéfﬂlarﬁ1 tr%egggttonl] péiétg%ieuﬁ élr%% Su%%uotﬁheg %oﬁcs)ma Jacent
plate 51 (see black arsows inFIG 2)a Dusipgdbe progesst e sludae 8ldrun

contained in the contaminated liquid D (i.e., magnetizable particles 81a) is
absorbedeortd thig eutsr iSperipheraldstrfadec2 Seofthe idraiml25 by the cles
magnetic force of the magnet 26. The contaminated ”(a(:“d D is thereby

fiteredtbeducd & cRAnERIGRAT BPFEMANNIER the SHIYYRBIORAS HEE

{;%@8}{ d The cleaned liquid C is discharged from the outlet 12 to the

clean tank. The 20 sludge 81 adsorbed onto the outer peripheral surface
25a of the drum 2Bynevesintegratly withdbe uterpariphetalsiifaget2ba he
following rotation of the drum 25. FIG. 4 schematically shows the function

pf teesdparatordinsrshownlih RIS, & agtheefum 25 rotates, 25 the

outer peripheral surface 25a (z%the drum 25 passes thr

h th .
contamifateduid B. Wilile the odtér ﬁgﬁlptk?é?épgutr?acgg%ﬁl gldth% drift ©

g§$%9a§§gg’the liguid 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.,
magnetizable particles 8la) 1s 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 liquid C is
discharged from the outlet 12 to the clean tank. The
sludge 81 adsorbed onto the outer peripheral surface 25a of
the drum 25 moves integrally with the outer peripheral
surface 25a following rotation of the drum 25.

FIG. 4 schematically shows the function of the
separator 1. As shown in FIG. 4, as the drum 25 rotates,
the outer peripheral surface 25a of the drum 25 passes
through the contaminated liquid D. While the outer

peripheral surface 25a of the drum 25 is passing,
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13 magnetizable particles 81a are adsorbed onto the outer peripheral
surface 25a of the drum 25 one after another, and sludge 81 arow .
Namely, while the outer peripheral surface 25a of the drum 25 is passing
through the 5 contaminated liquid D, the sludge 81 gradually form a large
dump. The growth of the sludge 81 is realized by, for example, a plurality
of magnetized magnetizable particles 81a attracted to each other. The

Sy t%% %%fbsg Dyithe drum, 25 moves upward as10 thedrum, 25 .

rotates, and the liquid in the sludge 81 is squeezed out by the squeeze roll
22r Ippspueezed-outhquid zewirns tetherdiguid Stasage parddd againher,
The sludge 81 that has passed the squeeze roll 22 enters the

moRAnfakretie fidld regiorr42 theris barely 15lAflieced By thelhagRec2s: |

At this time, the sludge 81 attac to the outer peripheral surface 25a of
the drum 29% ay t(ﬁ%eJ rrggf;enéjtfcuf%r%?otl the" r%%gsgrlmglgzgiﬁsr% }set?}?om the

magnetic farceof the magnet 26. Acsordingly sthe shidge,81 gomestoa 1arge
simply be placed on the outer peripheral 20 surface 25a of the drum 25.

&ach maghetizablevparticle 8teecodstilgting theisludge 81lisgmaller than

the small gap S between the front end paortion 61 of the scraper 23 and

TS BELE? pefipRetal Shiide 9527 #H& HAAR 25 RAEver the SIlige 8L &3
qutg 25tv,(\:/ ig@é@% rrkaégneegiégblﬁ_ aergqles 81a have grown by gathering as
described above has a size which enables the sludge 81 to be caught by

the frontendsperiigs 6d10fiheckbed by the drum 25 moves upward as
the drum 25 rotates, and the liquid in the sludge 81 1is
squeezed out by the squeeze roll 22. The sqgueezed-out
liquid returns to the liguid 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 magnetizable particle 8la constituting the sludge
81 is smaller than the small gap S between the front end
portion 61 of the scraper 23 and the outer peripheral
surface 25a of the drum 25. However, the sludge 81 into
which the magnetizable particles 8la have grown by

gathering as described above has a size which enables the

sludge 81 to be caught by the front end portion 61 of the
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scraper 23. In other words, the size of the gap S is adjusted so that the
sludge 81 is caught by the front end portion 61. The sludge 81 which is
simply placed on the outer peripheral surface 25a of the drum 25 is caught
by 5 the scraper 23 upon slight contact with the scraper 23, and stops
moving. As the drum. 25 rotates, thei following sludge 81 consecutively
reaches the front end portion 61 of the scraper 23. When preceding

slud e%l 'g%f{augﬂ% by the 10,frans endypartian 61 %Eh%ﬁéf?% 23, the
caught sludge 81 is pushed up on the scraper 23 by sludge 81 which
asrivesdaterser shdge 8lavhithagrvesl later ruas gintthiepreceding catugkind
sludge 81, and consequently runs on the scraper 23. 15In this manner,

Bes Sibelge B-is SBigped 69§ the stfsper 235 TheSRIdge s £ SEfaped dffe

by the scraper 23 is guided_ by the sludge chute 55, and,discharged to th
%ﬁljtq%re t?oexf % ]é?rrg "glclr]é%aeg?n t%?lsasge%ci |§a?tio%nr,éllcr)t}a;5 r%otlrﬁez(a(:;’r{i1 ug%t %y

sgraping the-outes peripheral sutface-25a of theydrum 28e2Q bubmeanss3, and
scraping ofif the sludge 81 as described above, i.e., catching and removing

theosludge8ing. For example, when an oily coolant is processed, an oil
film is formed on the outer peripheral surface 23a of the drum 25. The oil

film ha%,sfo?fé?(a%@ & thidkned5 Ot/ 250F eX&rhpid HpProximatsty 16
pun.and is aitacheg o the outer peripheral suifacs,25a.0f the dryum, 23, by

its own surface tension. Such an oil film passes though the small 15
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 1is
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,
i.e., catching and removing the sludge 81.

For example, when an oily coolant is processed, an oil
film is formed on the outer peripheral surface 25a of the
drum 25. The oil f£ilm has, for example, a thickness of,
for example, approximately 10 pum, and is attached to the
outer peripheral surface 25a of the drum 25 by its own

surface tension. Such an oil film passes though the small
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gap S between the front end portion 61 of the scraper 23 and the outer
peripheral surface 25a of the drum 25, and returns into the separator main
body 2 without being scraped off by the scraper 23. 5Since each of the
magnetizable particles 81a constituting the sludge 81 is smaller than the
small gap S between the front end portien 61 of the scraper 23 and the
outer peripheral surface 25a of the drum 25, some of- the magnetizable

articles 81a enter.the s a ' 10.being ser f.by
(E%Parc)éer%z%% ?r%e %%gsc?%g% de E%%%%%%h?%oﬁaggggﬂgﬁel regio2n3

424 seme of the papticles 8ia simply placed an the duterpedpheral 5, and
surface 25a of the drum 25 detach from the outer peripheral surface 25a
Joétherdmrﬁ%@f@%a%@@@ﬁﬁ%h@%é%rﬁ@l@@ag SY15FRB magrétizable

particles 8la which have detached from the outer peripheral surface 25a of
te AR Z%fgrelb@’ui& & by e’ Bﬁgraa gate 71 to the gap T between the

guard plate 21 and the drume25, Jhe-magastizable particles; 8a guided to
the gap T are adsorbed again by the magnetic 20 field region 41 of the

euterperipbenal stinface 25ags thé divm2&inlgap Tadmflugneedbylthegap S
magnetic power of the magnet 26, and move integrally with the outer

pefiReral siffadé 254 of it BRinT 287 ALlordingly tha Mhagttizable " =1
articles 8la,are not mixed to the filtered co t. agnetiza e
gxé ﬁ:zfeéaﬁl‘%lgher psurpagfthf%% gf 9!1%1 d ‘Ltﬂ-th%@", Qggllé QJ? th

dsorbéd again rum 25 join the magnetizable

Rayicles; Blagontained in thescontaminated liguid Brandigroupinto sludgeut
81 while the 16 outer peripheral surface 25a of the drum 25 is exposed
hgaingtosthe goatamihateayligiic Ds Thersludge 81 giéwAto hage wrgizeer 23

\i’,av?hltcl:%:]é? %réza%%sr t?%e sludgtgh gnlg%é)@be %alucgh% Pé/f e Eg&aipoer{ 2 2|’s scra eedot%ff fhe

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 magnetizable 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 magnetizable particles 8la
guided to the gap T are adsorbed again by the magnetic
field region 41 of the outer peripheral surface 25a of the
drum 25 in gap Ta influenced by the magnetic power of the
magnet 26, and move integrally with the outer peripheral
surface 25%a of the drum 25. Accordingly, the magnetizable
particles 8la are not mixed to the filtered coolant.

The magnetizable particles 8la adsorbed again by the
drum 25 join the magnetizable particles 8la contained in

the contaminated liquid D and grow into sludge 81 while the
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5 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 10 suppress loss of a liquid to be processed (for
example, loss of oil). Namely, in the separator 1 according to the present
embodiment, the front end portion 61 of the scraper 23 faces the outer

eripheral surf 2 fthe d 5i ]
B lrg?é%eé%é?%%a?iiﬁr acreu?t%a "0 A C&%I‘ga(&tk% mannef, 8983@%

sma ormed between 15 the front end portion 61 and the outer

Q@QEHG%%SHH@C%85@£ﬁﬂﬁéﬁﬁﬂn25q$h@Sﬁpamﬂﬁélﬁaﬂmg§uﬂﬂ@rown to
configuration can substantially prevent an oil film formed on the outer

peripherat sarface 264 of tiecdredn L5efromh Wiy Séraped 'off difiedrt by the

suppress loss of oil. 200n the other hand, even though the small Si
forhreiBetiveentthd Frott 8Ad Portich 61 %dst%:éacﬁj?eglr é&rip%@e?gl 2%? acSeiudge

292 of the drum 25, 1he sludge %%gb%@ﬁi@mw&m@l\f@d by pseef,

the phenomenon in which the sludge 81 grows. The inherent function of

thei scrapen 23 25 canshe thesehy sufficientlytdeeuretse wRarthetrheres ludge
since the front end portion 61 of the scraper 23 does not contact the outer
périphdrar sufface Iall 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 oil). 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 1is formed between
the front end portion 61 and the outer peripheral surface
25a of the drum 25. The separator 1 having such a
configuration can substantially prevent an oil film formed
on the outer peripheral surface 25a of the drum 25 from
being scraped off and can suppress loss of oil.

On the other hand, even though the small gap S is
formed between the front end portion 61 and the outer
peripheral surface 25a of the drum 25, the sludge 81 can be
sufficiently removed by use of the phenomenon in which the
sludge 81 grows. The inherent function of the scraper 23
can be thereby sufficiently secured.

Furthermore, since the front end portion 61 of the

scraper 23 does not contact the outer peripheral surface
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25a of the drum 25, the following advantages are roduced: (1) loss of
the liquid 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 surfage 25a of the drum 25, wearing-off
based on a friction between the scraper 23 and the drum 25 is caused. In

BBIaht e eoN it oy bR AE P B A3t g eced:

.’on y magnetiza articles 81 , but also
nonmetal,ornonmagnetic netal sych as aminie abrasive geainwhiched ;
has detached from a grindstone. The abrasive grain may be stuck
betweer? thetfrienteendeportion 1561 of theusctaper 23 and thé batefrum 25 is
peripheral surface 25a of the drum 25, and both the scraper 23 and drum
28 hay HEIGH 'offdFdamaged. If the scraper 23 is worn off or

damagfzgli t e?%lug%% 5%?322 ot he féfggti%¥§graped off. If the outer 20

peripheral surface rum 25 is worn off or damaged, the
squeezereffigieney of the-squeezeroli226s retluced, with the restilt thate s
loss of the liquid to be processed is increased. Since the scrapper 23

faces the diomt25 ipahe 25tcontaldssemanherinRé bréseift L surface 25a

STbEHen, o Bossily Gl oL e AP0t HOHET) S RN cen one
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 magnetizable particles 81la,
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 scraper 23 and the outer peripheral surface 25a
of the drum 25, and both the scraper 23 and drum 25 may be
worn off or damaged.

Tf the scraper 23 is worn off or damaged, the sludge
81 may not be effectively scraped off. If the outer
peripheral surface 25a of the drum 25 is worn off or
damaged, the squeeze efficiency of the squeeze roll 22 1is
reduced, with the result that loss of the liquid to be
processed is increased.

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
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18 embodiment supresses loss of the liquid 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. 5Since the separator 1 comprises the guard plate
71 which extends from below the scrapef 23 along the outer peripheral
surface 25a of the drum 25 to the bottom portion of the drum 25 and

further extends into the liquid passa tion 21, and Ta infl d
T M B TR P T e Shat D81 Tor A beyeah (b JoaaE o

€ LU I O ro
is formed between the guar

plate J1andthe guterper alsufacegpaotthedrumedadhethe surface

magnetizable particles 81a which have detached from the drum 25 below
the scraperndd can dedqguided by the giuard plate 7 bib ¢he magnetic figldeeze
region 41 of the drum 25 in 15 gap T, and the magnetizable particles 81a
HR preveAtERFOREdNg Fliked HI6 BFE fifféret Bolaltt™eNh paficdidr,

e e gedatin hedgpic grespachiendt Tone adliegion e 11

e in an area below the scraper 23 in the present
smbodinment. 29 she magnetizahleparticles 8laywhieh haye detachesit e r

from the outer peripheral surface 25a of the drum 25 may flow in the
dizedtivredeparting frooethabdrunf 25lifthe guard pldte 71hs noe prsviderprtion
With the guard plate 71, the magnetizable particles 61a do not follow the

3BV Be SerBR o Of tHe'25 RBBIaft Hitf Cart BE Quidktl thitf < Passage
magpets fisld region 410 e i GenEhe MANS! SeRARRRACOrI08a of
the magnet 26 is formed between the guard plate 71 and the
outer peripheral surface 25a of the drum 25, the
magnetizable particles 8la which have detached from the
drum 25 below the scraper 23 can be guided by the guard
plate 71 to the magnetic field region 41 of the drum 25 in
gap T, and the magnetizable particles 8la are prevented
from being mixed into the filtered coolant.

In particular, since the coolant in the liquid passage
portion 21 flows in a direction departing from the drum 25
in an area below the scraper 23 in the present embodiment,
the magnetizable particles 8la which have detached from the
outer peripheral surface 25a of the drum 25 may flow in the
direction departing from the drum 25 if the guard plate 71
is not provided. With the guard plate 71, the magnetizable
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 embodiment of
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19 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 g understood, in carrying out the
present invention, that the components of the magnet separator, such as
the scraper, drum and magnet, may 10 be embodied in suitably 2
Aiffd oS v&ifh%%?%éggrt%‘asfréﬁ The %%Ffﬁ ot &eedprse%e%%%ﬂ/enﬁgn.the

1 LLAIMS 1 Amagnetseparator (1); camprisingh i s <&separatermain

ody (2) comprising a liquid storage part (11) which stores a liquid to be
processed containing 5 hagnetizablé gartidléspanid itya magnet drum
mechanism (3) provided in the separator main body (2), wherein

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, in 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 magnet drum mechanism (3) comprises: a cylindrical drum (25) which
rotates around a 10 horizontal axis and comprises an upper portion (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 ma2nner that 15the magnet (26) is
stationary when the drum (25) is rotating; the magnet (26) forming a
magnetic field region (41) configured to adsorb the magnetizable particles
in a circumferentially partial,r 0 iter peri rface. (25a)
the chLim(25) 200 Wit pascaGe poctin (o1} Wach s fopmed ona e
bottom side ef thewuter 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 25 position separated from the magnetic field region (41) in
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the Icircumferential direction, the scraper (23) being configured to guide

the magnetizable particles adsorbed 72 onto the outer peripheral surface
(25a) of the drum (25) to an outside of the separator main body (2) in the
nonmagnetic field region (42), and the scraper (23) comprises a front MCSLL
end portion (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 gap thick as the quuuélh |£mp§)n1thﬁ osuter peripheral surface of

the drum (S) is formed between the front end portion (61) and the outer

peripheral surface 102589 of thedrim (25). condrTha Magnet separator

(1) of Claim 1, further comprising a guard plate (71) which extends from
below thessgrapert(23) miony thecouté? perpharali surfacea(2bajiof thestorage
drum (25) to a bottom portion (73)_of the drum (25) and 15 extends into
B fiquid pastidé portiont21) avierdint g gap éﬁ’%) HiReREsg dy e tatning

ma neegli: g%qgf %?e] @1%%(2622{? formed between the guard plate (71)
and the outer peripheral surface (25a) of the drum (25), and the guard

plate (21)is geafiguregtoguide magnhetizableparticles 20detachedisamator
the drum (25) below the scraper 23) to the magnetic field region (41) in
thslgap¢dy (2), wherein

the magnet drum mechanism (3) comprises:

a cylindrical drum (25) which rotates around a
horizontal axis and comprises an upper portion (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) 1s stationary when the drum (25) 1is
rotating, the magnet (26) forming a magnetic field region
(41) configured to adsorb the magnetizable 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 field region (41) in
the circumferential direction, the scraper (23) being

configured to guide the magnetizable particles adsorbed
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onto the outer peripheral surface (25a) of the drum (25) to
an outside of the separator main body (2) in the
nonmagnetic field region (42), and

the scraper (23) comprises a front end portion (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 gap thick as the liquid film on the
outer peripheral surface of the drum (S5) 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 magnetizable particles
detached from the drum (25) below the scraper (23) to the

magnetic field region (41) in the gap (Ta).




