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Device Field of the invention The present invention relates to a mazju t?g
device. In particular, the present invention relates to a swtchable

per ma\gﬁrbg gﬁgnet device. 5 Background of the inventi onp®ghiBHedhs magnet s
consi f ferromagnetic material that has been suitably nagnetized.

Per manent magnets provide a magnetic field without requiring an electric
current. Permanent magnets are attracted to and can be firmy affixed
ferromagnetic materials. However, permanent nmagnets suffer fromthe
drawback that their energy output is fixed and they cannot 10 be enpl oyed
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control magnetic fiSwikchgble Permaaent Magmnetict Pewice® ect r omagnets. The
strength and orientation of the magnetic fields of el ectromagnets can be
controll ed successfully by controlling the strength and direction of the
el Figldiaf thgrip¥ertioRpwever, this introduces the 15 necessity of having to
provide a constantly avail abl e source of electric current and associ at ed
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att ts have.al.so been mde arrange pernmanent magnets to enabl e
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appr oaches have been tried to produce practical solutions. However, these
5ap%§%§95@§"¢9§ﬁh?é‘ﬂ"‘?m'%l ky 20 constructions, conplicated constructions,
or devices that were expensive to manufacture. The prior art devices also
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permanent magnets suffer from the drawback that their énergy output 1sfixed and they cannot

10  be employed if a variation in magnetic field strength is required.

Due to the above-mentioned drawback with permanent magnets, it has been customary
to control magnetic fields by using electric currents or electromagnets. The strength and
orientation of the magnetic fields of electromagnets can be controlled successfully by
controlling the strength and direction of the electric current. However, this introduces the

15  necessity of having to provide a constantly available source of electric current and associated

wiring. This can cause complexity and potential hazards.

A number of attempts have also been made to arrange permanent magnets to enable
variations to be achieved in magnetic field strength. A number of different approaches have
been tried to produce practical solutions. However, these approaches resuited in bulky

20  constructions, complicated constructions, or devices that were expensive to manufacture. The
prior art devices also paid little attention to achieving a good holding force between the devices
and substrates under conditions where an incomplete external magnetic circuit existed, for
example, where there were gaps between the magnet and the keeper, or where the keeper or
substrate had a low permeability, such as thin ferrous sheet metal. To achieve good holding

25  forces in the prior art devices, it was necessary that perfect contact between the magnet and the
substrate be achieved and that the substrate be of substantial volume to enable a sufficient

magnetic flux to be established. This, of course, could be difficult to achieve in practice.
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capable of switching from an excited state to an unexcited state by changing the relative
positional relationship between fixed permanent magnets and movable permanent magnets. The
movable permanent magnets move laterally with respect to the fixed magnets in order to vary

the magnetic filed.

Summary of the invention

It is an object of the present invention to provide a switchable magnetic device having
improved properties.

In a first aspect, the present invention provides a switchable magnetic device comprising
a housing, a first permanent magnet, a second permanent magnet, said first and second
permanent magnets being essentially cylindrically shaped, said first and second permanent
magnets being diametrically polarised, said first and second permanent magnets being mounted
within the housing such that the first and second permanent magnets are rotatable relative to
each other, and actuation means for causing relative rotation of the first and second permanent
magnets, wherein said device presents a relatively strong external magnetic field when said first
and second permanent magnets are positioned relative to each other such that a north and south
poles of the first magnet are in substantial alignment with respective north and south iaolcs of

the second magnet, and the device presents a relatively weak external magnetic field when the

whi ch nmagnet s

O%f Figure
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within the housing such that the first and second permanent nagndtd ali 200
rotatable relative to 25 each other, and actuation neans for causing
relative rotation of the first and second permanent nmagnets, wherein said
device presents a relatively strong external nagnetic bj said first
and s& ?1'643E‘é7r manent magnets are positioned relative t%tggglr?wgfgggr such
that a north and south poles of the first nmagnet are in substanti al
alignnment with respective north and south poles of the second nagnet, and
the device presents a relatively weak external magnetic field when the 7
JUN 200, WD 01/43147 PCT/ AUCO 01505 3 first and second magnets are
positioned relative to each other such that the north pole of the first
magnet is in substantial alignment with the south pole of the second magnet
andfiri 2 seesrsianagieesaee phdiyonetimelafive wteaandthsessh dhardmerth pole oftisdirant i al | y
di sc-shaped. Preferably. the first rraqgine# and tﬁae seconc(li magnet_ are nounted
i n mpgnehisia syRstantiakaligament With thesoyth RGie Ok the SFCopE MAsNEy NAMEER + o 4 face
of the second nagnet. Most preferably, one magnet is nounted above the
ot her nayeferably, the Brspansfsepondomegngts B substagHally discehapsd v nounted in the
housi ng and that the other magnet is able to rotate in the housing. The
housi ng Rrefgrabbpitd fist magmit and fhepaswidmagnet ams-meunted incthe hensing sualtingh are
10 magnetically separated, for ex l'e,. by an air gap,or, b netically
5hi ghiacelafdhafsd magnet F%PQI%‘)S?S hé ‘i%gg??ﬁ'@ﬂ K??QP‘* sf{i‘i‘%"ng‘)ﬂe#‘F?@’q% Ufanber in
whi i (ofeale ts are positioned. The chanber nmay have
opeﬁ%&gg nf(l)ér‘f,n%ér(rjodr%gg%?%ferab ,Bt‘?s a cl osed chanber. Chanber cl osing
menbers .are_suitab used .t o cl Mg | t.har ' t, the
nousi ng 1 & Retkedotntt HiF faabfeicis Bl FroGHRY M ahe 1BLART AR mATRE NAET!
rratrg,;g'n@{ is abl® thhégeaABRMIMIAE, it is preferred that there be two portions of
t he housi ng having reduced cross sectional area such that the housing acts
as two ShyGimo g P& Rabhi t fePfdSm@bndtibCclBRIRIsNFhiBRY aRe
treat edp@%c &fsﬁr%tont%ﬁec%o %f\c(r)%sb%ggdofyrrgasﬁ%ﬁ magnetic to thereby result in
10t hendypesdally ssgiarang, afor texampds shy eanpeiregap Phebshouagnatjcally bighf selugipgcenade
froma material having a.l %YV net i ﬁ rgl uct nge %oft .
material(s). The housing most suitably defmes a chamber in which the Tirst and second magnets
are positioned. The chamber may have open ends or, more preferably, is a closed chamber.

Chamber closing members are suitably used to close the chamber.

In another embodiment, the housing is made as a unitary construction or from a single

15  piece of material. In this embodiment, it is preferred that there be two portions of the housing
having reduced cross sectional area such that the housing acts as two passive poles.
Alternatively, portions of the housing may be treated such that the portions become non-

magnetic to thereby result in the housing acting as two passive poles.

The housing is preferably made from a material having a low magnetic reluctance. Soft

20  steel, iron or permalloys are examples of suitable materials for the housing.

The housing most preferably comprises a pair of passive poles. The strength of the
external magnetic field can be maximised by shaping the pair of passive poles such that they
reflect the magnetic field strength around the perimeter of the first and second permanent

magnets.

25 The first and second magnets are preferably substantially disc-shaped. Most preferably,
the first and second magnets are essentially cylindrical in shape and the height of the cylinder is
less than the diameter of the cylinder. It will be appreciated that the first and second magnets

need not be exactly cylindrical and that slight variations from a circular cross-section also fall
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strength of the external magnetic field can be maxi m sed by shaping the
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around the perineter of the first and second permanent nmagnets. 25 The
first and second nagnets are preferably substantially disc-shaped. Most
preferably, the first and second magnets are essentially cylindrical in
shape and the height of the cylinder is |ess than the dianeter of the
cylinder. It will be appreciated that the first and second nagnets need
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t hgaggentre point of its essentially circular faces- In this fashion, the

requi renent for large clearances between the inner walls of the housing

and theyy b Al @alRINRls gi‘&e@é@hﬂﬁgne kfhohétl 8 ﬁ}éﬂﬁﬁ%ﬁ{&hsing%d%pe of the

body of rotation of the rotatable magnet “I's the sanme shape as the magnet
i trsapnét ¢angosbst hinthbedihg, It iy espeaally prefarpdahatphamotaiable) magreet ichusotatee nagnet
cap rotfate and. yet retain.its ]Hos}tior]}i,r]_g ¥e atiye to the |ls of the
h@beythe comtreppint of its essentially circuiar faces. In thls fashion, the requirement for large
clearances between the inner walls of the housing and the rotatable magnet are avoided. In this
embodiment, the shape of the body of rotation of the rotatable magnet is the same shape as the
magnet 1tself (ie substantially circular in top or plan view) and thus the magnet can rotate and

yet retain its positioning relative to the walls of the housing.

The actuation means for causing relative rotation of the magnets preferably comprises a
handle or knob being in connection with one of the magnets. The handle or knob may be

connected to the one magnet by one or more intermediate members.

The handle or knob may be rotated manually, electrically, pneumatically, hydraulically,

by the action of expansion of a bimetallic strip, or indeed by any other suitable method

The handle may comprise a torque sensitive lever that does not allow a torque in excess
of a predetermined amount to be applied to the one magnet. In this regard, when there is no
external load applied to the device, it 1s difficult to switch device between active and inactive
states. Use of a torque sensitive lever as part of the actuation means can result in it being
impossible to switch the device between the active and inactive states if no sufficient external

magnetic circuit is present.

As mentioned above, the housing preferably includes two passive poles, and it is also
preferred that one magnet is fixed in the housing. In this particularly preferred embodiment, the

one magnet is fixed in place such that the pole pieces are permanently energised.
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preferably conprises a handle or knob being in connection with oné 3+ P%e
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magnetic properties or the 10 physical dinmensions of the first and second
nagR¥ansiop dnvaE MRgBeELG FVikching IAPYHFYent s of the invention to vary magnetic
swi tching properties.

The present invention may be used as a switchable magnetic holding device. For
example, the device may be used to clasp onto surfaces, especially metal surfaces. In some
embodiments, the surface to which the device is affixed is located adjacent or underneath a

lower surface of the lower magnet. In other embodiments, the surface to which the device is

affixed is located adjacent or beside the side surfaces of the magnets.

Alternatively, the device may be used in applications where mainly use of magnetic field
is required or desirable. For example, triggering magnetic sensors, for example, in mines,

particle deflection, etc.

20 Brief description of the drawings

25

In order to more fully understand the present invention, a preferred embodiment of the

invention will now be described with reference to the accompanying drawings, in which:
Figure 1 is a perspective view of an essentially cylindrically-shaped magnet for use in
the present invention;

Figure 2 shows a device in accordance with the present invention apart and in-line for
assembly;

Figures 3 and 4 show schematic; cross-sectional side views of the device in accordance

with the present invention to demonstrate the principle of the present invention;
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accordance with the present invention; and Figure 6 shows an end view of a
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The disc magnet 1 shown in Figure 1 is preferably a rare-earth type magnet, for example,
the magnet 1 may be a neodymium-iron-boron magnet. The present invention also contemplates

the use of any other permanent magnet material.

Turning to Figure 2, the device includes a first magnet 10 and a second magnet 11. Both
magnets 10, 11 are essentially disc shaped magnets and are similar to magnet 1 as shown in
Figure 1. Magnets 10, 11 are housed in a housing that is made from pole pieces 12, 13. Pole
pieces 12, 13 are preferably made from a material that is ferromagnetic with low magnetic
reluctance. The pole pieces 12, 13 are arranged such that they fixedly hold lower magnets 10 in
a fixed position. Upper magnet 11, however, is able to be rotated within the housing formed by

pole pieces 12, 13.

In order to facilitate rotation of upper magnet 11, the magnet 1] is formed with notches
or grooves 14, 15 along its vertical side walls. These notches or grooves 14, 15 receive the
downwardly depending arms 16, 17 of bar 18. Bar 18 is received inside a groove 19 formed on
boss 20. Boss 20 is connected to a short bar 21 that, in turn, is fixedly connected to a handle or
lever 22. By this means, rotation of handie or lever 22 causes rotation of second magnet 11. It

will be appreciated that second magnet 11 rotates essentially about its centre point. .

The device further includes a top cover 23 that is fixedly secured to the housing formed

by pole pieces 12 and 13. Cover 23 seals the top of the housing formed by pole pieces 12, 13.. It
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The principle of operation of the device in accordance with the present invention 1s

shown in Figures 3 and 4. In Figures 3 and 4, first magnet 10 and second magnet 11 are
mounted such that first magnet 10 is below second magnet 11. The first and second magnets 10,
15 11 are mounted such that they are in face to face juxtaposition. First magnet 10 is fixedly

mounted, whilst second magnet 11 is mounted for rotation about axis of rotation 24.

In Figure 3, the second magnet 11 has been positioned such that its north pole
substantially overlies the south pole of first magnet 10. Similarly, it follows that the south pole
of second magnet 1} substantially overlies the north pole of first magnet 10. In this

20  amrangement, the first and second magnets act as an internal active magnetic shunt and as a

result the external magnetic field strength from the device is quite low.

Rotating the upper magnet 11 180° about its axis of rotation brings the magnets into the
alignment as shown in Figure 4. In this alignment, the respective north and south poles of the
upper magnet 11 substantially overlie respective north and south poles of lower magnet 10. In

25  this alignment, the external magnet field from the device is quite strong and the device can be
firmly attached to ferromagnetic surfaces. The passive poles are important in assisting the

magnetic functionality shown in Figures 3 and 4.
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(a) oval poles, where the wall thickness is a mathematical function of the

field strength of the perimeter of the magnets;

(b) oval poles, where the wall thickness is a mathematical function of the

distribution of the magnetic mass of magnets 10 and 11;

(c) round pole pieces, where the wall thickness is constant and the magnetic

field strength is lower but uniform around the perimeter.

The shape of the outer casing of the housing shown in figure 6, being an oval-shape,
maximises the external field strength and assists in holding the device in place in incomplete
magnetic circuits. Incomplete magnetic circuits are met in practice when there is an air gap
between the bottom of the device and the surface to which it is to be attached, or were there is a
non-magnetic material interposed between the surface to which the device is designed to be

attached and the bottom of the device.

It is another feature of preferred embodiments of the present invention that the poles are
of the shortest possible length. The poles form part of the magnetic circuit (along with the

magnets). The poles have an inherent magnetic resistance (“reluctance”) which results in loss of
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the wall thickness of the pole pieces 12, 13 in such a way that they
reflect the variation of the nagnetic. field strength around the Eeﬂﬁﬁé@@%
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requl Ledrf r GUfid fe LBhtdstdd&itHPRELsiVIffhtidd, 40disERse® the Yanagisawa
reference cited earlier, in which passive ferromagnetic external poles establish a magnetic short
circuit between the poles of the permanent magnet. A strong permanent magnet requires

relatively large amounts of passive material to perform this shunting.

The present invention, in its preferred embodiments, also has the advantage of having
very low friction between the magnets and around the magnets and between the magnets and the
poles. This is a result of the symmetrical pull between the cylindrical magnets and the poles

and the walls of the housing, resulting in a zero net attraction.

The preferred embodiments of the present invention also make greater use of the area
under the B-H curve. The use of shorter pole lengths also reduces the reluctance of the poles,

thereby minimising magnetic losses through the poles.

It is a further advantage of preferred embodiments of the present invention that the bulk

of the field lines are directed through the pole pieces to the workptece or surface.

The switchable magnetic device of the present invention provides a compact and rugged
device capable of many uses. The use of diametrically polarised, essentially cylindrically shaped
magnets allows the device to be compact and it also enables the magneis to be rotated relative to
each other without the necessity of having larger void spaces within the internal chamber for the

magnets to be moved into. The shape of the external pole pieces enables the external magnetic



position decreases markedly with the increase of magnetic fl ux tprpug? t4m4
external circuit. An 5 added feature is therefore a torque sensitive %v
which will only allow the device to be switched to the "on" position if an
appr opplodlssi48xt ernal magnetic circuit is present. The PrEAB/01508/ention
utilises an "active" shunting techni que wherein the magnetic <circuit is
swtched froma strong external field to a weak external field by
performng a magnetic short circuit using the magnets thensel ves. The
passi ve poles can be reduced to a 10 mni num of mass which, in turn, is a
prerequisite for retaining the higﬁpst possi bl e magnetic force. This
shoul d he contrasted with "passive™ shunting, as disclosed in the

Yanagi sawa reference cited. earljer, in i ch passive ferromagneti.c
extliskisdp DeaNEaIEseiabhe SRVISE ineiABiciie UshaRd can Predife s BEARERNITPRAOEEIES of ¢ he
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between the cylindrical magnets and the poles and the walls of .the

5 houisit tigg, presesuintvenigon encampasses ak suclt Yaratienornd medilispdens thaidal yHEUR fent s of
the present invention also make greater use of the area 20 under the B-H
curPB! 2A¥OPSe of shorter pole lengths al so reduces the reluctance of the
poles, thereby mnimsing magnetic | osses through the poles. It is a
further advantage of preferred. enbodi nents of the present invention that
the bulk of the field lines are directed through the pole pieces to the
wor kpi ece or surface. The sw tchabl e nagnetic device of the present
i nvention provides a conpact and rugg 25 device capable of many uses. The
use of dianmetrically polarised, essentially cylindrically shaped nagnets
allows the device to be conpact and it al so enabl es the nagnets to be
rotated relative to each other wi thout the necessity of having |larger void
spaces within the internal chanber for the nmagnets to be noved into. The
shape of the external pole pieces enables the external magnetic 7 JUN 200tt
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fields to be maximsed. The device is sinple to use and can provi deJEN 2004
strong holding force to hold objects firmy in place. Those skilled in the
art will appreciate that the present invention nay be susceptible to
variations and to nodifications other than those specifically described. It
is to be und@lsimed that the presé?‘ut I nventi on enconpasses all such
variations and nodifications that fall withinits spirit and scope. JUN
2004 dains 11 1-A&uﬁt&h§lﬂ@ﬁﬂgﬁcﬁ@%€&'&xﬂr§ﬁé eamgmgggﬁggipi@rs 8iNg, a

first permanent nmagnet, a second pernma ghet, “sal and second

per maneWeShftghscend epimpnenisnagnet, aeldyfinst idsbcowhpérmasbatpragnetdiethg i r st and

second n S LRg. .di tricall olarised, said first and

second %géﬂn%ﬂgn‘%ﬂ%glg%g@s s}gag)ie&fgsﬂguﬁgg&ué \ﬁe?qﬁdng?lﬁ@“ﬁ%gﬁaﬁﬁﬂiz Mg hat t he

first atidmseizaltyl pokeised)cald MENId s@bfd PRhALRAL aghhHdins ddnf@ch o her,
e

and actuat,ion neans for causing relative rotation™ Irst and second
per manekithifdgn doysingsuctethat die frst @od secopd exsemanend maghels i are nytatableong

extern . L Gl : L.d fdrst .and . second permanent gnets are
pos 11 ariaaVEafakh bt 3 a1 ert Bbdhs bl Gl R ol IPlABE R # 0l o of ¢ he
first ~ecoudtpeanandnt meghets,awhérain said daeegttsantst hrdlRRRRE TR @irky) and sout h

pol es of the geli%onl(r:l magcpﬁ;f% and the device presents a relatively weak

ext er nSFAEREYHBEC VRS2 And Feeopd permansef WagnstdarnPgeitioeed relasiveosi ti oned
rel ati ¥@ cich &B& sveh M8t 2SStttk il he i1 net is in
substant_ical al'i gnnment _v%ith the sgﬁ"ﬁolﬁsﬁ)ﬁ%ﬁg?ﬂ%ﬁgg@gﬁ:gﬁé n%lgﬁg? nd vice
ver sa. abgnmend axithorsspestive portteand south poles df thé egcond midpaet] iidsthe@adicsecond
magnet ! ntially disc-shape . A devjce as claimed in claiml or
claim Eres ergﬁﬁ'g{%ﬁ%’ iegfgf‘“g ﬁ?@gﬁ%@ g"’l"r‘i&’r!i‘é? gheaﬁfét aifhcand mezasie housi ng
such tietpositioaedreaditivehte ehélf SthcFR@AThatithe RRRPBEE drdhe frsk t?tfis fhe second

magnet. 4. A device as clained in claim3 wherein one nagiiet 1S positioned
substantial alignment with the south pole of the second magnet and vice versa.

@)

2. A device as claimed in claim 1 wherein the first and second magnets

are substantially disc-shaped.

3. A device as claimed in claim ! or claim 2 wherein the first and second
magnets are mounted in the housing such that a face of the first magnet is opposed to

a face of the second magnet.

4. A device as claimed in claim 3 wherein one magnet is positioned
above the other magnet.
5. A device as claimed in any one of claims 1 to 4 wherein one magnet is

fixedly mounted in the housing and the other magnet is able to rotate within the

housing.

6. A device as claimed in claim 5 wherein the other magnet is rotated
through 180° to vary the device from a state having a relatively strong external
magnetic field to a state having a relatively weak external magnetic field.

7. A device as claimed in any one of the preceding claims wherein the

housing comprises two pole pieces.

8. A device as claimed in any one of elaims 1 to 6 wherein the housing is

made as a unitary construction or from a single piece of material.



above the other magnet. 5. A device as clained in any one of cl airmé AIN 2084
wherein one magnet is fixedly nounted in the housing and the ot her magnet
is able to rotate within the hou5|ng 6. A device as clainmed in claim5b
wherein the other nagnet is rotated? through 180 to vary the device froma

state having%a rel Atdevizkys <ldimed ue)ﬁtaﬁﬁr@hher@ﬁagtﬁ%tdb&ﬂf)ﬁsebﬁthte%oﬁmﬁ ate having
a rel at vel%p‘é%%k external, magnetic field Ice as clained in any

one of FFOR§ SeTtionaEarehRich that thediousing aéte gs tempasive polewo pol e pi eces
8. A device as clained in any one of clains | to 6 wherein the housing is

made as a unitParyAc@eidts axclamedom tlammBawhem:gl }fbrﬁtblﬁc@f Of HoRkipEias . JUN
2004, 1g I n two portlons of the

imed in claim8
housi ng ﬁggdes@gg@\éfeg‘%@%g%@sq’g PRBASE '%ﬁggﬁtlcs{?c‘lli‘e%e Yresuitdnibe dpwdnmct s as two
passi veaqmmgas.thq;asﬂvdwbg_;e as claimed in claim8 wherein portions of the
housing are treated such that the portions becone non-magnetic to thereby

resul {7En thErNOUA! Aicedldlithedtn ) ABITNEpROLES, chles Qe g8 oo cf al med

in any one, of the preceding clains erein Ya chanber

i n whi divusing defines a ehathbseinovhich thgrfirttsme second witkgaets aﬂe&nozﬁlté&w ce as clained
in claim11l wherein the chanber has open ends. 13. A device as clainmed in

claim 12 whehZei n ddevics asalimedimoladn 1¢ vtoiithe MRANBerHa BFer nmore open
ends of the chanber. 14. A device as defined in claim1l2 or c al m 13

wherei n a | déer nostedte aai&lﬂnfeﬁﬁﬁblaﬁiﬁg'l%he@élﬁ oh's Elﬁ;ﬂiﬁg 0ses a
| ower end of t he chanber, 15. A device as cl al rreaﬁfla?\é)c arm Pﬁ%m%herei n the

chanbe MRS ClepGnsPTaRerE openy gds AT ghadbembers cl ai med in any one of the
preceding clains wherein the housing is made froma naterial having a | ow
magnet i ¢ rellfict adedevice as defined in claim 12 or claim 13 wherein a lowertnost of

the first magnet and the second magnet closes a lower end of the chamber,
15. A device as claimed in claim 11 wherein the chamber has closed ends.

16. A device as claimed in any one of the precéding claims wherein the

housing is made from a material having a low magnetic refuctance.

17. A device as claimed in claim 16 wherein the housing is made from soft
steel, iron or a permatloy.

18. A device as claimed in any one of claims 7 to 17 wherein the pole
pieces are shaped to maximise the external magnetic field.

19. A device as claimed in claim 17 or ¢laim 18 wherein the poles are of
minimum length.

20. A device as claimed in any one of the preceding claims wherein the

actuation means comprises 2 handle or knob connected to one of the maghets.

21. A device as claimed in claim 20 whercin the handle or knob is

connected to one of the magnets via one or more intermediate members.

22, Adevice as claimed in claim 20 or claim 21 wherein the actuation
means includes torque limiting means such that a torque in excess of a predetermined

torqiie cannot be applied to the magnets to cause relative rotation thereof.



17, A device as claimed in claim16 wherein the housing is nade frdmignf 200}
steel, iron or a permalloy. 18. A device as clainmed in any one of clains 7
to 17 wherein the pole pieces are shaped to naxim se the external nagnetic
field. 19. A device as clainmed in qglsaim 17 or claim 18 wherein the poles

are of mnipgam | engd.h . vice as.clained in any one of the preceding
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pr ecedhngsing priowkiephcleast Bne fow Hh d nets c rise rare earth type
magnets. 25. A device as cl ai med i nrglﬁ@ggcﬁ@gg?be?ﬂ%m&g% #& clai ns wherein
the housi nge.pr ow &esciable! : J ow magnetic reluctance path between the
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