| a GB 684 052 (SPODI G shows different arrangenents of magnets and
pl ates. One such arrangenent is an internedi ate plate sandw ched between

| i ke poles of two magnets, with further outer plates attached to the outer
faces of the magnets. It is ‘designed so that the lines of flux originating
fromthe peripheral outer surfaces of the plates are mnimsed, and al so
so that nmagnetwo diosdrsls are focused around the internedi at PGHGRIEOI7The
orientation of plates and magnet in the device of the present invention,

I s described as having the drawback of stray fields, and a limted
collection area which would bulge, the magneti ¢l d only being effective
at the outer edge of the nagrbMAGNE !

ML LR DEVIEL ri mental stray effect

of the air gap. For the purpose of c J.1Q prticles, t he ideal way, -
according to SPODIG is to sandw ch aﬁgﬁ%‘%ﬁ;‘pl ate, one which is thicker

than ¢« he outer plates, between the two nmagnets, and to increase the axial
| engths of the nagnets, so as to hold particles up agai nst the peri pheral

surfaces of the rMEgpedsent iviehtion rektes eng magmetié filyerrdevitsof Hlk@inigBprrotagnetiong t he

plates away from each other will beneficially increase the collection
area. SPODI G matsralfiomsfinid prwhich saidyreateria} isgppended systemto al | ow passage of

particles, parall%o nd between the | ates .t owards t centrall

di sposed t hi cker es“g}f tast%'f‘ﬁtf-{]}l Pvg'gfhhcgrfglﬁ?s %gpumen%?/mf u’l"a%rfde to
the principle i i hgglﬁﬁﬁ.:%yﬁbrﬂé’ S&Hdk R accumulate ferrol3 SnaRirlal”  ar t
devi ces of F@WW@S and " PHICIPS (figure 1) involve

abut ment of afsmOReklliNisitfaces hith| ate dutiriesed by the Aaidp Sacke particulate memeial irext end
t he magneti sabl e area of the assenbly. Although radi al Ig/xjext enting magnetic
fields of repmmamgan@mmfghmm%&mm EENEFELe QVERHMOBY pol e

pieces of |like polarity, none of these docunents teach of the utilisation
of repul sive Fgoppwa the coll ection of nmagnetisable particles. The prior

ties
art shown in HALL &%ﬁ%@@&pﬁ@%swwaﬁﬁ of fefrbd flog't act

of a magnet or nmagne | ncrease the magnetlsa e surface
area. However theagid)i wWhicl matenhl) 1€ HaHIé it6 @bbe diGiipe 66 an Wnpine Rd/ot gedrix omgnet

and plate(s), there is no neans of retaining particles
hydraulic system. In addition, as there is no indication of the quantity of ferrous material in
the finid, the fluid conventionally, is changed after the engine or hydraulic system has been
run for a certain period of time, in order to limit possible damage.

A magnetic filter device for filtering ferromagnetic material from a fluid in which
said material is suspended, has an inlet means and an outlet means which are isolated from
each other within the device. A pair of annular plates are attached to either side of an
annular magnet of smaller diameter, which sides are of opposing magnetic polarity to thus
generate a magnetic field between the pair of plates. Each plate is recessed to form radiafly
extending pole pieces. The plates are oriented with respect to each other so that the pole
pieces and recesses are axially aligned. The magnetic flux distributions thus created, divert
ferromagneticmaterialinﬁeﬂuidtowmdsﬂxeregionsdeﬂnedbyoppositepairsofpole
pieoces. | |

In use, the magnetic filter device can be inserted between a containing means or
engine, and a conventional filter or pump, so as to enhance the collection of ferromagnetic

material from the circulating fluid.

SUBSTITUTE SHEET (RULE 26)



wi thin the assenbly under the agitative conditions of fluid flow

| b A magnetic filter device for filtering ferronagnetic nateri al
froma fluid in which said nmaterial is suspended, has an.inlet nmeans and
an outiet nmeans which are isolated fromeach other within the device. A
pair of annular plates are attached to either side of an annul ar magnet of
smal | er di amet WO 9878 si des are of opposi ng magnetic pol ar PETYCRWOITH s
generate a magnetic field between the pair of plates. Each plate is
recessed to form radially extending pol@ pieces. The plates are oriented

Wi th respect to each other sq.that th ol e pi,eces and recesses, ar e
axially aligned. Tky%ggﬁ@fi%mm%%m?tﬁﬂ%msw@ﬁ?%%a"@%‘é?ﬁ?%ﬂf
ferromagnetic .erd ' ' tﬂﬁ@ﬁ . | | %ﬂ-ses
opposite pair sdi%ﬁ%ﬁlém# g ices. L}wh%m nﬁigﬁe%h t gmrﬁi%“gﬁiestl I l'ter “device
can be insertgd a9pafrOHK Metal t GAghd) Eaced Bl opposie weaghational

filter or punp, so as to enhance the collection of ferromagnetic naterial
fromthe cir colarity) gaid [plstes. being disposed/in \abwtmentewitls kaid fivgs teispactively; featioplate
attractive and repul sive forces, particles collected in the present,

i nventi on ar e heingjanplurality; ofctesessss; abopto AR Opter petimeter; pf the plats g form hi gh
fluid flow, with E ni_m se.%l p%iesﬁieo%;, aar]té’&elnﬁ b%t()osnhra%cguitegr}) i.g é%flthearﬁgﬂétl y

al i gned reces :

REPLACEMENT S i GédtéB o3 that the and pole pi n one plate are
SCTT G0/ 017 et said piates bl B recesses and pole pieces, on one DA A

accordance W taxialty @ligi@e asith thbse! TeCespssemd Hole pieces tonthe otherplhucs twhereln atially

device for filtering ferromagnetic material froma fluid in which said

material is susnpesitterécessesndafing massage means for said fluid and also regions from which
ferromagnetic material is repelled, and wherein said pole pieces define regions to which
ferromagnetic material is attracted and retained.

Preferably, the magnetic filter device is further provided with a distribution plate
having a plurality of apertures which are axially alignable with said recesses, said apertures
being the only passage means of fluid to said metal plates.

It is further preferred that the distribution plate, the magnet and said metal plates
are each provided with a central hole which is adapted to receive a tube through which
fluid can pass, said tube providing means for isolating, within the device, fluid passage in
the tube from fluid flow through the recesses.

Advantageously, each recess and an outer edge of each pole piece is further
provided with one or a plurality of slots.

Preferably, the outer edges of axially facing pole pieces are curved towards one
another. |

Itisprefenedthatmeansareprovidedforensuﬁngthatsaidmoessesandsaid
apeﬂmsﬁemﬂahedhmﬁﬂaﬁgnmem.

The distribution plate is advantageously made of a non-ferromagnetic material.
This would discourage any collection of ferromagnetic material thereon.
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a magnet and a pair of netal plates, said nmagnet having faces of opposite
magnetic polarity, said plates being disposed in abutnent wth said faces
respectively, each plate having a plurality of recesses about an outer
perinmeter of the plate to formradially extending nagnetic pole pieces,
whi ch extend beyond an outer perineter of the nmagnet faces, said plates
being orienteWQ¥/M4BEt t he recesses and pol e pi eces on one 5?5’9@96&&@73
axially aligned with those recesses and pol e pieces on the other plate,
wherein axially opposite recesses define phssage means for said fluid and

al so regions fromwhich ferro netic [i ' ) gjgﬁj Eﬁﬁ.eﬂc
sai d pol e pieces d%maﬁ %@%ﬁﬂ%‘ﬁ@%@%ﬁg%‘gne i&gc%g@le I a te},gs]
attracted and r lﬁi% metal pliteSRicA M %ronk MBouEhOREtirset fiérkdn@ignadi\thatétial S
further provided with a é‘}estri blt’Jtion pl at e t?gvi ng a plurality of apertures
whi chr are axi al gmdAtvidypasdilgethevebeeweeni d r ecesses, sai d apertures being the
only passage neans of fluid to said nmetal plates. It is further

preferred that the dTh metslplagm whichtis oy finid) flow; through the oWt ds a1 e
each provided with a central, hole.which is apted.tg.recejyve t ube '
t hrough whi ch f PAyagtageoys %&“@?W?&H&Wﬁﬁ&“ﬁ%@@%@?@%. -
within the device, fhig | tebReis rovilels it Feools/ wh Qs ReckiVE
recesses. A vag%bgﬁgggs y?daeeggﬁler eces? and an outer edge of each
pol e piece is fyshitimg nRawiiciisvibletodieep the distiifutiv iplate/incdbuthient with the axially
Preferably, the outer edges of axially facing pole pieces are curved

t owar ds one anotloeer.of said metalplates.i s preferred that means are provided for

ensuring that said recesses apd sai ¢ ,apertures, e i.ntai ned in axi.a

al T gnient Piminese bt Brie B HoRdoh WG PR AL Y 1§ be
non-ferromagnet i r] ﬁl X Eﬁé DeddB .PQ)ESYO gﬁ?@%'ﬁ%é%ﬁdg it means
ferromagnetic Mﬁyé ereort, %&l 9710 %n%

PCT/ GB96/ 01773 and an output means, the housing being adapted at the other end {3 receive a filter of The
magnet i s advantageously made of a material which will generate a nagnetic

field between t Hmowetype, au autme ofimhich kingws filtesris)cantivenys with the tube in the magnetic
ferromagnetic materi al rom flui d passi ng therebetween, The
metal plate whi MWMW&”&“H@?&WW%UWT%“W@m%
advant ageousl y thi : B2 ?g}t&. gé]sﬂ%\it'ﬁ '

| eaves the devi c’%m _ b&‘gg?’g*rhg@fsy, alrtlhegéter e%gl{:giéo t he ?tﬂ)ﬂdééj?gh the

provided with a QeRSH thémetal plass.r ecei ve retai ning means which is able to
keep the distribution plate i'n abutnent with the axially cl oser of said

metal plates. In a Adthentembodimenty, the thagnetion dilters devies fiseprqyidsd withi two

O D e B i e HE ST AR Sk 2850 Bl
having a plurality of apertures which are axially alignable with said recesses, said apertures
being the only passage means of fluid to said metal plates, the apertures in both
distribution plates providing inlet and outlet means for bi-directional axial flow of fluid.

In accordance with a further aspect of the present invention, there is provided a
magnetic filter device for filtering ferromagnetic material from a fluid in which said
material is suspended, which comprises a known filter, 2 magnet and a pair of metal plates,
said magnet having faces of opposite magnetic polarity, said plates being disposed in

. abutment with said faces respectively, each plate having a plurality of recesses about an
outer perimeter of the plate to form radially extending msgnetic pole pieces, which extend
beyond an outer perimeter of the magnet faces, said plates being oriented so that the
recesses and pole pieces on one plate are axially aligned with those recesses and pole
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and an out put neans, the housing being adapted at the other end to receive

a filter of known type, an output of which known filter is continuous
with the tube in the magnetic filter device and also the input neans to
the containing means, said out put means fromthe cont ai ni ng neans bei ng
continuous with the apertures in the distribution plate and the recesses
in the metal pMW 04873 In a further enbodinent, thePHHERAHITS
filter device is provided with two di stribution plates disposed either
side of each of the netal plates, each d#stribution plate havi ng a

g:og;?tlrgg of aEerturtﬁ% @%@Q arg axhﬁlalhy al i.gnabl e &%#nh said re Eq§%?gssal d

the apertures 'vﬁiﬁh W Gegefled, hBe Rt
means for bi-di re£?| ongﬁ axi a{n V\;ﬁp? ul I Imrll&gccor csiggyé with
a further aspefdeesiiefihdRoidhLaHich forverkignetic matériat is atttacred and sbexned, said knowgnet i ¢

filter device for filtering ferromagnetic material froma fluid in which

sai d mat er ifiiter baving\regsegsimekns fibri sold fluichwhick isscontinnovswith finidepassage thaopsbt  and

a pair of netal plates, sai d magnet having faces of opposite magnetic
pol arity, sai daifresesses. bei ng di sposed in abut rrent with said faces
respectively, each pI ate. h ter
perimeter of the p %8 %@oﬁ?&egtdl aiqie;a/ e&%ﬁen I'ng rragne ?Vggyptgﬁ%ﬂbb?degg%,

whi ch extend pefelfdld Sfalvileh, & which:t he magnet faces, said plates
being oriented so that the recesses and pol e pieces on one plate are
axially aligned w WFig. iH9aerdsssetion throupll apnhgnetic filter devicaND #2¢drd#dee Ivith one
PCT/ GB96/ 01773 4 pieces on the

ot her pl ate, moﬁthamemlympbosme recesses define passage neans for
said fluid and al g0 regi ons mvx/m.chferr netJd terlal s repelled,
and wherein said pi'- E'%f“é@‘@lg %ﬁ@ﬁg f'&r r onagnet ¢ mat eri al
is attracted and r Q&Hpciéiﬁé}ggﬁlhﬁio 4.1 passage neans for said
fluid which is conti uous Rith 1 Ul passag tﬁﬂ%ugh sai d recesses.

A specific enmbodi mymg, 4@5a£obﬁ:eﬁf&%ﬁé\bfﬁé\ﬂﬁﬁlplﬁtesmﬁddmabe described with

reference to the acconpanyi ng draw ngs, in which: Fig. I is a
cross-section throd’gﬂ:Sasan@anﬂﬁgﬁméthoaeamhmopﬂﬂmdewvﬂmlﬁg&dew
aspect of the present invention; Fig. 2 is an expl oded perspective
view of the device in fig.l; Fig. 3is a top view ofthe
distribution pate in figs. 1 & 2, Fig. 4 1is a top view of one ofthe
netal plates in the device, and Fig. 5is a schematic diagram

illustrating one appiagadtic lte teditre1,0RVinoamiin figh§ & 2] férOfiltering ferromagnetic
material (not shown) from a fluid (not shown) in which said material is suspended,
comprises a magnet 2 having two faces 3, 4 of opposite magnetic polarity, against which
faces 3, 4, abut metal plates 5, 6, respectively. The plates 5, 6 are provided with a plurality
of recesses 7, 8 respectively, in outer circumferential edges 9, 10 of said plates 5, 6 S0 as
to form pole pieces 11, 12 as shown in figs. 2 and 4. Equal numbers of such pole pieces,
11, 12 are formed in each plate 5, 6, and the latter oriented so that the pole pieces 11 and
recesses 7 of the plate 5, are axially aligned with the respective pole pieces 12 and recesses
8 of the plate 6. Axially d:splaced pairs of pole pieces 11, 12 have opposite magnetlc
polarity by virtue of their respective locations on the faces 3, 4 of the magnet 2. They
overlap an outer edge 13 of the magnet 2 to deﬁneradmllyextendmg collecting regions 14
in which ferromagnetic particles subject to the magnetic fields generated therein, can be
retained. The ends of each pair of pole pieces 11, 12 are curved towards each other to
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4. A magnetic filter device 1, as shown in figs.l & 2, for
filtering ferromagnetic material (not shown) froma fluid (not shown) in
which said material is suspended, conprises a magnet 2 having two faces 3,
4 of opposite magnetic polarity, against which faces 3, 4, abut netal

pl ates 5, 6, respectively. The plates 5, 6 are provided W|th a plurality of
recesses 7, 8 W848 vely, in outer circunferential edges OPCTIEBISO1GR d
plates 5, 6 so as to formpole pieces 11, 12 as.shown in figs. 2 and 4.
Equal nunbers of such pol e pieces, 11, 12 are formed in each plate 5, 6,

and the |atter rlented o.th e ces 1 egesse he
olate &, are t@en@an%ﬁeaﬁ‘ﬁﬁ%% i‘ﬁ'&@‘%‘ﬁa@‘q‘b‘r Eerﬁbﬁwg Waa%sé
recesses 8 of f‘ﬁh@u‘%’w plikd hagnbtic 12 -
have opposite rragnetlc po arit y \??ﬂioue o £e§fr(’ resgect Ve Iocatlons on
the faces 3, hﬁm@ﬁpewm&ﬂbwm Bllhndlﬂsﬁravwﬁﬁlﬂemltﬁeplfthbflﬂindragnet

2 to define radially extending collecting regions 14 in which
ferronagnetlcﬂpurtlcles subject to the magnetic fields generated therein,

can be retained. Th ends, of each alr of I es 11, re_curved
t owar ds each ot her pole piece 1 SE% §1£ rprovﬂedlwnﬁaslo 15.

ﬁaczg-/ng??g/ 1(‘)|1ZI7 ﬁié{ﬁﬁgéeﬁ%%gﬁ}%grg g%gﬂmﬁlig' %%&h%ﬂ#&%f radi al |y

by portions o | a8 isi hﬁxspgézﬁfatédy,sﬁcﬁrmwc Rt thé | refettiont e | ed
towards the collecting regions 14 and al so away fromthe path of fluid
fl ow. Fearmimagndtic npiteriakto thie regidnslicbetwezh facingeele piece8 i s furt her

provided with a slot 15. Each slot_15 defines adjacent regions of |ike
polarity in which APerturesift.y17 eqnerplly ﬁ'gmmbﬁbph@sﬁpém é"‘é’eﬁé’%’éd.

Such fields further.pro e t tentlon roma net | .to the
regi ons 14 bet"VﬂE"ﬁe ﬁiﬁ\‘%%ﬁ‘f‘gﬁﬁ?g t2fne? 19 mAfB% ﬁlcqa arly

oh sposed 10 p|26t’§&s nﬂﬁ‘bé‘yowt}ﬁ &ﬁ&%@mﬁ%&%nt ral tu’bg 20

magnet 2 to forma channel 19 in e device 1, In
i s disposed. ahéthemignetQ. ext ends beyond the coll ective thicknesses of the

plates 5, 6 and the magnet 2 A distribution plate 21, as shown in
fig. 3, has a cent M@@P@M@QWM%BJ h@amdm%wh@hevbkse 21

L A X
T e o e s o e ©
equal in number to the recesses 7, 8 in each of the plates 5, 6. The distribution plate 21 is
disposed about the tube 20 so that the apertures 24 are axially aligned with the recesses 7,

8 in the metal plates 5, 6. The plates 5, 6 are each provided with flats 25, 26 in the
apertures 16, 17 respectively, and the aperture 22 of the distribution plate 21 is also
provided with a flat 27 of similar size. In the orientation described above where the
apertures 24 and the recesses 7, 8 are in axial alignment, the flats 25, 26 and 27 are also
axially aligned. The tube 20 is provided with a flattened region 28 on an outer face 30
against which the flats 25, 26 and 27 of the plates 5, 6 and 21 are disposed in order to
maintain the above-mentioned orientation when the magnetic filter device 1 is assembled.

The distribution plate 21 has a flange portion 2¢ about the central aperture 22. The
outer face 30 of the central tube 20 is further provided with an anmuar recess 31 which is
adapted to receive a circlip 32 which abuts the flange portion 29 when the distribution
plate 21 is in abutment with the metal plate 5.
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di sposed about the tube 20 so that the apertures 24 are axially aligned
wth the recesses 7, 8 in the netal plates 5, 6. The plates 5, 6 are each
provided with flats 25, 26 in the apertures 16, 17 respectively, and the
aperture 22 of the distribution plate 21 is also provided with a flat 27 of
simlar size. In the orientation described above where the apertures 24
and the recess®OF/0d®3are in axial alignent, the flats 25, 2BCHFEMI7,e
also axially aligned. The tube 20 is provided with a flattened regi on 28 on
an outer face 30 against which the flats$25, 26 and 27 of the plates 5, 6

ahen’ the magnet o A1t Ptk oie 21 0 bl i adriey it oRES "Rl k07

late 21 h ' . , h
Face 30 of T hausafLd Speif¥hds Sy ALY OURAIAZR B 20 KR dlR IR e

face 30 of the ¢ urther provided wth an annul ar Trecess
31 which is @d3aiseskhiough fROiBe MlesdesCA, BCI i p 32 which abuts the flange portion
29 when the distribution plate 21 is in-abutnment with the netal plate 5.

WO 97/ 04873 In one example of an application of the magnetic filter device 1, the latter is

PCT/ GB96/ 01773 Jhe

ot bot on Srapeatly dispased betipena KPWR SARFTS Feans. 33 A 3R 1 beStmip A

(not shown) t I ' | QY¥Sholwal's apertures 24 in
the dstributi osﬁﬂ%ﬁg}q%g@?%{é’g@gﬁéﬁﬁ%%g’receoévtsﬁengﬂg‘rs'& I n

one exanpl e of an gaRPkh&l fil udft 35 e attaRBAHE 0Cthé cbritihing @Aeafse33lby inbdhsloffaer i S
renoveabl y di sposed between a known containing neans 33 for fluid 34 to be

filtered i n a boltystwichi entersseclofvefacestfabmilter anit 35, gassesthréughtitscentre, tomdisyesas
shown in fig. 5. The known filter unit 35 is attachagle to the
cont ai ni ng medt thygugh an ynpes; postion, of sthe uniy 33;And Foreys dute a;parh Ethercoptamig | e

fil i 35 h h i. , i h
Cort s on of -t nateas 25.25 st oyt Gece S ik i AT Brasetill € R Ble 3 il DT
A spring 37 pregi P'I3§S)<f§f i e@n@g&% 18  ackdriuhéiate b GliskRion 2 @ 8RerOf

: n : .
the filter unit npressed to accommodate the insertion of

the magnetic fdekicel beteni e contdisihywedhs BB andhafikérunhgsneans 33 and the
filter unit 35. The distribution plate 21 is seal ed agai nst the

filter unit 35 by gheulisibution platey2ihisasesled Rgaiiitdhe Slter it 35w apgularssegling| ed
39 by seal | ng THEhD-Abe gk mbs 20 Heted By th comnipg fegmsasp g i)
G st i but Fon ptyetieyR IR OS o et mRakles o o2 eoreeUy. O Der tures 24 and
recesses 7, 8 in t IFuidl34 biitsithel dofainkigdhdans’13 tishgh B o port 43, It @ows towards
respectively. Fromthe magnetic filter device

the distribution plate 21 and thus through axially coincident apertures 24 and recesses 7, 8

in the distribution plate 21 and the plates 5, 6 respectively. From the magnetic filter device

1, fiuid enters the known filter unit 35 and flows to the filter material 38, in which other

particles in suspension can be retained. Fluid exits the filter material 38 and flows through

a central passage 44 which is continuous with the central tube 20 of the magnetic filter

device 1. From the central tube 20 of the device 1, fluid re-enters the containing means 33

through an input port 45. It is then recirculated around the system in use before its return

to the outlet port 43, More ferromagnetic material is retained with the increased frequency

of circulation of fluid through the magnetic filter device 1.

In the event of blockage of the filter material 38, a pressure relief valve 46 allows
fluid to bypass the filter material 38 and proceed through to the central passage 44.

Material retained in the filter material 38 up to this point may then be disadvantageously
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1, fluid enters the known filter unit 35 and flows to the filter materi al
38, in which other particles in suspension can be retained. Fluid exits the
filter material 38 and flows through a central passage 44 which is’
continuous with the central tube 20 of the magnetic filter device 1. From
the central tube 20 of the device 1, fluid re-enters the containing neans
33 through arwpepes™ort 45. It is then recircul ated ar oundGEEBIIem i n
use before its return to the outlet port '43. More ferromagnetic nateri al
is retained with the increased frequency7of circulation of fluid through

1Etht g?gzgt ie(r:l s tgi)mgew g‘?sﬁffﬂé“‘?"é‘r F&WF& i hi%‘gélfpf%véfth?lfngg%g?o %f pa.ss t he
filter materi glnsx%ﬁh eféo:ﬂ?ﬂﬁﬁ?%%& gﬁgft!ﬁ»ﬁclé&oﬁ&?ed%ﬁfe%&ﬁmvﬂél wid eri al

retained int mat e to this point may then be

di sadvant ageogtdided in such an event. - dains
- 1. A device for filtering ferromagnetic material froma fluid |n whi ch
said material is Insuchanrasradganent; thepnagoetic ﬂtend@mﬂ eam)acam@nmqm t al
plates (5 6), said nagnet ( havi ng, f ace osi.te magnetic
polarity, sai B°'B1§’F tZVB@FHEJ g 8F4 "°°“.‘PB % Y5 f aces

(3, 4) respect I %?g@ rallty of recesses (7, 8)
about an oute?m%t&%f?e% f eac p ate (5, 6) toformradially

ext endi ng NMBgNkd farth& cibBlife S the kihgnetid Miltetddivicd caBectitiinted Yt Gespect @It ef
perimeter -of the magnet faces, rad| al areas of magnetic repul sion being
formed in thearkﬁmﬁhauhnkmmnhavethedlsh'ihlhtioppmm&eﬂkeqﬁoeoﬁ&ﬁdﬂ@\mugh
contact with one face of said magnet and radi al ,areas of magn tic

repul si on of opposin&fustergmbogdiment, the filtsr davicy ¢anibgan inte
pol e pi eces H}lpabutrrent with the other face of said nagnet,
characterised Wit said plates (5, 6) are oriented so that the recesses

(7) and pole pi eces (11) on one plate (5) are axially aligned with
t hose recesses (8) and pol e pieces (12) on the other plate (6) and that
said radi al areas of repulsion are extended axially to forman axial

regi on or volume of repulsion fromwhich ferromagnetic
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material is repelled, said axially-opposite ecesses (7, 8) al SO def|n| ng

passage neans for said lyglgetmgnﬁ iRk OF i ent atj-en—thrrs—f y xi al
repul sion regions or VO i ther si dd BHOSEER i%‘)jleces
of opposite polarity, thus ia E‘l“j ling said |pole B'EB Q 2)

by virtue of their opposing t hrou Sai d

di sposition of weei78487%i al repul sion regions to define axi al PCT’G?%@?H?\S or
vol unes of magnetic attraction to which ferronmagnetic nmaterial is

attracted and retained and to which ferrdnagnetic material is diverted from
sai d adj acent axially extending fl ui ssage neans. 2. A device as
in claiml, characterised in that means—%ggprow ded for ensuring t hat
said recesses (7, 8) are nmintained in axial alignnment

9 3. Adevice as inclains 1 to 2, characterised in that the
outer edges ofl. Axdevick\fof fiéring ferromagnettcmatenalﬁ-omcd Buifb i hich (sait] m&@)mlase
curved towards one anot her. (4) A device as inclaiml to

char act er i sedsuspendaditcomprisesiacmegnst and a pair gfmetghplaigs eﬁimdelﬁwet having faces of

of each pole |ece 11, 12) s fu Qvi y of
slots (15). % ?’W Fﬁ#lp?“eéoi’e %%Pgﬁed a%("ﬁ?@{a‘?ﬂpﬁm%a%ﬁe%m
to 4, charactgr gﬁ“ﬁaﬁ?

a di strlbutlon &;Etﬂi haw nga plu eﬂlty of aperture &VTVI"IICh are

axially to fonnradlally adabsetisipble ﬁaesjwmemﬁﬁbéyand&)omeﬂpeﬂhneter
apertures (24) being the only Emsssage means : of fluid to
sai d nmetal pl af the nfagnet@jces, said plagastbeing otientedsothatithe recesses apdpolapigessioa®ngs i n

claims 1 to 5, characterised,ip, that said dlstrlb.utlon ate 1)..the
magnet (2) an&“’&ea?fﬁ pligged, pitk thase reprsses and pole, pigces d@’d"’&ﬂﬂm W ture

whi ch
fl :.I::d LZn pass, ALl flhebe prov|E@r#""gkﬂégﬁl‘é‘é!ﬁ%ra'%idlﬂgﬁi meantsl@élor I sol atl ng,
Wi thin the de\irifinagh étiéir&t&%%aﬂﬁeﬂe% dnidowlierdd® sdid pole fpiedesidefih@veégions to which

t hrough the recesses (7, 8) evice as in clainms 1 to 6, characterised
in that neans ferfonmagneticdiateriabis attmcied andwetaipedai d axi ally al i gned recesses (7,
8) in axial alignnent with said apertures (24). old claim5b
2. A device as in claim 1 is further provided with a distribution plate having a plurality of
apertures which are axially alignable with said recesses, said apertures being the only
passage means of fluid to said metal plates.

3. A device as in claims 1 and 2 wherein the distribution plate, the magnet and ssid metal
plates are each provided with & central hole which is adapted to receive a tube through
which fluid can pass, said tube providing means for isolating, within the device, fluid
passage in the tube from fluid flow through the recesses.

4, A device as in claims 1 to 3 wherein each recess and an outer edge of each pole piece is
further provided with one or a plfurality of slots.

5. A device as in claims 1 to 4 wherein the outer edges of axially facing pole pieces are

curved towards one another.
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(8 A device as in clal ms 1 to 7 characterised |nthatthe di stribution
plate (21) is made ThlsSheetHaSBeenReilIaaednon ferro & ,,u%ﬂw

Odclaimé6 (9)A aims 1to 8 SHEE| hat
the magnet (2) is nade of Whl cRERUACEDgener hte a
magnetic field between the metal plates (5, 6) which

0
enough to attrWo®74487¥ onmgnetic material from fluid passing PF%@Béﬁ‘é‘ﬂaeen
10 ol d (10) A device as inclainms 1 to 9 characterised in
that the netal plate(5) which is 9 i npi nged first by
fluid flow thro .Lhe devic sthlckerthant t her | ate -
(6) through whi a‘ 13@3’63 15 ‘("Ii‘%tg W&éﬁﬁﬁfﬁeﬁs&i s 1
to 10 charact Sl%nﬂlgmt he tube (20) is provi ded
with a recessw Mg%%n recel ve retdaining neans (32) which is able to
keep sthe distribution plate (21) in abutnment with the axially closer of
sai d netal plates (5). (1'2) A device as in
claims 1 to 11. dhdevdest as iis eldimsn1 tthaé whetein thiendistributionr plater is pnaslei oa, nonhi ch
is adapted at one end to be received by a containing means of said fluid,
sai d ferromagnetic magegigk ai ni ng neans having an input neans and an
out put neans, the housing being adapted at the other end
to receive a filter of known type, an output of which known
filter is congi AUfiRe s ihchidR 1UBE7 WRELn! the WAEnIBORBAE 6f & ilabe?hal WRikh Gam and
al so the input means to the containing neans, said

out put means fgemeraté laemagnedcofield fbgtweem e Mmetahplates which is strong enough to attrachuous
with the apertures (24) in the distribution plate (21) and the recesses (7,

8) ferromagnetic materinkfrom fiuid ppssing dherebetween. (13) A device as in
claiml to 4 characterised in that two distribution plates are di sposed
ei t her side of each of the netal plates, each

di stribution gl td@v.lf@as R'th B3 tefels tRE mBRFSHY Whkth is impinged first by fluid flow
whi ch are axi al?‘ al'1 gna Wltth sa‘lt‘%lh recesses, sal éis aperturesbybel ng the

only passage through the deVlce,lsthlckel‘ thmothe omlierfdwmldﬂdtmbmgﬂmmﬂuwmmhethe
apertures in both distribution plates providing I nl et
and outlet mededcdor bidirectional axial flow of fluid. A magnetic
filter device for filtering ferromagnetic material froma fluid in which
said material is suspended, conprises a known filter (35), a nmagnet (2) and

a pair of 10. A device as in claims 3 to 9 wherein an outer face of the tube is provided with a recess
which can receive retaining means which is able to keep the distribution plate in abutment
with the axially closer of said metal plates.

11. A device as in claims 1 to 10 wherein a housing is further provided, which is adapted
at one end to be received by a containing means of said fluid, said containing means having
an input means and an output means, the housing being adapted at the other end to receive
a filter of known type, an output of which known filter is continuous with the tube in the
magnetic filter device and also the input means to the containing means, said output means
from the com'ammg means being continuous with the apertures in tﬂe distribution plate
and the recesses in the metal plates.

12. A device as in claim 1 is provided with two distribution plates disposed either side of
each of the metal plates, each distribution plate having a plurality of apertures which are

swesrure seeer guieze) | [N M) AL D



netal plates (5, 6), said magnet (2)y—havingfaces (3, 4) of opposite
magnetic polarity, This Sheet Has5bl es belng-di-spose

abutnment with said faces respecttllls b ge:de (5, | IS SH ET M g a
plurality of recesses (7, 8) abo:HI umaﬂ Ei net er jof eREPLAMEY e 6)
to formradially extending nmagn s (11, =2 ni ch extend
beyond an out ewoopaessiaret er of the magnet faces, radial areafFCHEITE i c

repul sion being formed in the recesses between radially adjacent pole
pi eces through contact with one face ofl®said magnet and radial areas of

Tt AR TR Pl e Sl G e RS,
croun {11 o1 Aptud) B SpIRaGS boh St pd ol gl 48l 1 1

6) are orientpfbidircttivbhl dxiabfiswoffyi€s (7) and pol e pieces (11) on one plate
(5) are axially aligned with those recesses (8) and pole pieces (12) on
the other plate (6) and that said radial areas of repul sion are extended

axially to forman axial, regi.on or_ yolume of repul sign fr whi G .
ferronmagnet i cl3nd Bagugtic lﬁ’?‘r“g}f}%ﬂ ﬁJEMIW}FRH%gQﬁSE&%%@&% 8)
al so definin + SAI ||'E.lﬂ @lg F&S“ : '”%% ' nsaidﬁus
form ng axi a?m%g%%w&e%f:o_ﬁé ora\%‘{ unes ’raz | y 24%’1‘2# SI 3"%‘?’_ aci ng
pol e pi eces OfaRRPRViNgFade®bféppbiite thidstid poldriey, Bai€ PRIk bliflg dRpcted B! MButiieBC €S
(11, 12), by virtue of their opposing polarities, and through said radial
di sposi ti on ofith said daces iredpectively) eachrplate diaving at plurdlity | aferecessea | abowtgaro otenr

vol umes of magnetic attraction to which ferromagnetic material is

attracted andpergetarafcthepiste & fmerdially exteadingwagnetiprppler pigges,| which guradd
[romsatd ad) gcent ekl XL EIP Il BovsP 250 3l 1Y it s i

recesses and pole pieces on one plate are axially aligned with those recesses and pole

pieces on the other plate, wherein axially opposite recesses define passage means for said
fluid and also regions from which ferromagnetic material is repelled, and wherein said pole
pieces define regions to which ferromagnetic material is attracted and retained, said known
filter having passage means for said fluid which is continuous with fluid passage through

said recesses.

14. A magnetic filter device as hereinbefore described with reference to the accompanying
drawings.
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