2173244 NMAGNETI C FASTENER DEVI CE The present invention relates to nmagnetic |
fastener devices. In the manufacture of magnetic fastener gdevices
heret of or, for exanple as described tn British Patent 5 No. -2063343, the
per manent magnet enpl oyed has usually been chosen for econom ¢ reasons to
be one of the | ess expensive sintered magnets such as ferrite or alnico.

For the purpose of concentrating the magnetic flux, thereby to intensify
the magnetic force of attraction, nmagnetic 10 pole plates have tzsofqmt)d
been attached to the respectlvemqgggggbcnﬁgh@gﬂRT@ﬁmﬁagidanage he ~
sintered magnets, which are |liabte To chip, and TO Keep the various parts
together, the previously proposed nagnetic:-fastener devices included
nmetal | ic cases in whichhéherpaehs waventionpuetledesFalc maswisiovhich are
expl ai ned bel e to Fig. 30 of the acconpanying draw ngs,
this was not 3%é¥¢é§%%1$s{g€§g The present invention has arisen from
wor k undertaken to |npi@vbh%pmﬂrﬂﬁecpﬂﬁelQﬁsmﬁ"pﬁ@p@s6@Saﬁn&ngéh£mmqgs 20

I n accordance ﬂ\éﬁé‘téf@r pr%E%uan%@et henaekkei8elss 1B @¥ided A JRQARL I C
fast ener devi ce, second neans _adapted respectively to

be attached tcP?1r% %3seEbﬁdPﬁﬁﬂﬁﬁﬁgtawﬁﬁﬁﬁgdetB SéeﬁepﬁstdﬁéFﬂéﬂ’by t he
f ast ener deV|dﬁeeﬁru%ésést#oﬁaéeoﬁommclseagoa=250peenanenb’n&@meueﬁﬁfned
with a hole or h e e [ o] tlc ol e

t hereof and: ei?igéﬁé %o€£r%g‘ % Qaéﬁe£g OPSQ %ereofg %ﬁw% é%% magnet
bei ng made of mmtmumuxmw oA Mnchnhaadlnagnéﬁ o‘asauettu-a ésluacr,e tdvelrdded -
by moul di ng | nesT ik agh i he mbofbudbngodcdlor! bitlalRiber, MR I at e

at tiached thereto at said ot her pol e nd the second nmeans _conpri'sing a
secdoRd ferkd- RFRIPEaHE % RAVYnRSHRL Bﬁthe§§|§tEP§P§§ 58 F&SprOFESF W h a
proj ection, anthgrhecicrpdélend sesoadonBagambgengoseheosiingéred Hadinetd)

bri ngi ng the1ﬂﬂ£%hEgggSffggfenggnghip' and to keep the various parts

together, the previously proposed magnetic fastener
devices included metallic cases in which the parts were

15 mounted. For reasons which are explained below with
reference to Fig. 30 of thefgccompanying drawings, this
was not wholly sat 'sfactory. The present -invention has
arisen from work undertaken to improve upon the previously
proposed arrangements.,

20 | In accordance with the present invention, there is
provided a magnetic fastener device, comprising: first
"and second means adapted respéctively_to be attached to E
first and second members arranged to be held together by
the fastener device; the first means comprising a

25 permanent magnet formed with a hole or recess therein open
in the region of one magnetic pole thereof and extending
towards the other role thereof, the permanent magnet being
made of synthetic resin in which hard magnetic particles
are embedded by moulding in situ and further including a

30 'first‘mg;;etic plate attached thereto at said other pole;
and the second means comprising a secornd ferro-magnetic
plate; 6ne_or both said plates being provided with a
projection, and the first and second means being so
configured that, on bringing the first and second means

35 together, the second plate is attracted to the said one



35 together, the second plate is attracted to the said one 2 pole, and
the said projection and the other of the said plates or the two projections
are brought i nto erigagenment in said-hole or recess thereby to conplete a
nagnetlc ci'rcutt;- and the first and second ferro-nmagnetic plates 5 bei ng
provi ded with respective coupling neans for2attach- nment respectively to
the said first and second nmenbers. The invention is hereinafter nore
particul arly described by way of exanple only with reference to the
acconpanyi ng dgele Ngsnd i thehs£hd -pddjection andithe loten secthenaaidi ew

t hrough an enbodi nent of fas er_device | t

i nvention, mﬁt%P ﬂ% S1PF st %n%$€ r%ﬁen%%%gglﬁfégggn iﬁ MQAE Q§§Q§SQQH£

i 11ustrates schensaidahdie tée Pecpesithereky o ¢Qmpbetﬁ armagm¢5403aud

means in thi Swéfg)&si fBYnd 1ohe first afagseéoﬁ& 28y Lol 7k ek Par bl dkes

sectional vie e per manent nagnet; Figs. 4 to 16 are sectlonal vi ews
t hrough va%i ouReHIY PFRYHIRE bRl FRTREC b VerngPap 1 Eng JReeher Lok 2 EEAFR™

accordance W trﬁleﬁher@éﬁé@ﬂivéﬂ%’emlﬂﬂe Q4 first andi gecdrdimenbersl ar ged
sectional view of a rg&ﬂgr di fterent arr angene ng shown

] ans
i nter- engaged; and F lﬁnY%th%ne&%n$?% o %ﬁab?l%a?apg 1§Fi¥ based
upon the Fig. dédscoiiséd usy i way 6fgexampkmomslﬁn@ihbrreémrﬁmcalt¢etbﬁt

arrangenment 25 éggéé%égmﬁ%)a§h§?é§£ ngwhyé§MLOf a practical enbodi nent

based upon t he®arr 1 shows anot her dlfferlng
arrangenentQ with the Fi®- nkahs @@e@t;m\h vHewr trgegle ian werbed Fpgnt 2o

shows the |ineseOofadQdker i ded e PEA r@@@@fa&i@@é\eh@@dt@ Bssestated parts
and Fig. 23 oms a practjcal enbodi nent based on t constructlgn of
Flbs/ 21 and ;gyentlon, with the first and second eans 1nter engage

Fig. 2 illustrates schematically the magnetic
lines of force in the first said means in this embodiment;

15 _ Fig. 3 is an enlarged partial sectional view of
the permanent magnet; .

Figs. 4 to 16 are sectional views through various
alternative embodiments of magnetic fastener device in
accordance with the present invention; '

20 | Fig. 17 is an enlarged sectional view of a rather
different arrangement, the two means being shown inter-
engaged; and Fig. 18 is one example of a practical
embodiment based upon the Fig. 17 construction;

. ' : Fig. 19 shows another rather different arrangement
\V/ 25 and Fig. 20 is a sectional view of a practiéal embodiment
‘based upon the.arrangement of Fig. 19; | ' '

Flg. 21 shows another dlfferlng arrangement, with
the two means being shown inter-engaged, while Fig. 22
shows the lines of force in ‘the permanent magnet and

30 associated parts and Fig.
based upon the construCtioQaw”

35 magnet and associated part'



Fig. 24 shows a further alternative arrangenent, again here shown with the

two neans inter-engaged, while Fig. 25 illustrates the kines of force in
t he permanent 35 nmagnet and associ ated par- " thows a
practical enbodi nent based upon this construction; 3 Fig. 27'sinilarly.

shows a nodified arrangenent, Fig. 28 thedlines of force, and Fig. 29 a
practical enbodi nent based upon this construction; and Fig.30 is
illustrative of a prior proposed 5 arrangenent of the kind described in

the aforenentioned British Patent 2063343. Refer irst to Fi 30, &he
magnetic fastener déA%e %%mﬁ&@%*ﬁﬁ%ﬂrﬁ?ﬁV?|%€%°%h@gﬁégﬂﬁf?ﬁg?%?gg * of aEQ

per manent nagiet 280the Theedloyi fecks dnﬁ Fm@ papt §, peAEt1CatoRRboRif@nt
ferro- nagnetlc%glate 101, and t he ot her ngrl- sing ferro-magnetic plate
o)

102 attached®? n%P%BIEhb? FﬂESFEBﬁE?oﬁﬂ N& hole 100a is provided in the
magnet 100 so that thegpl adveidO21bfisthetieanbé hasréner prepbeedB and t he

plate 10_of the male fasfen r opnt.agt vi.a ' | ons
| Ol a andsloz%yr?ﬂg?ﬂ?éépélogﬁﬁgfggﬁ gé?ggggﬁérQhe%b%e%‘glggggg%%ggﬁhs
- provided forBaitashi Pgtent 068234301 to the permanent magnet 100 as shown

in Fig. 30 and a' SORée?PHﬁ&CEﬁEe £s! @&gvebw bhbt hsgabrea%r ¢dsRgRSt such

as 20 ferrite. have found he use”of the case 103 involves a nunber
of d|sadvant%@%%ceVﬁ%ﬂWFhEh%¥ﬁ%E ybilizes: FhenBaIPEtiRe LREGRe e 3pol e of

t he magnet 119&rxhanérﬁanﬁa@ﬁe£hﬁooase-r&QBdealaaraLls spaeeoXpaRy sh,emien bet ween
the 25 | ate 101, an

rel uct an Ozoﬁ%m?ﬁl?ﬁ%g g Eﬁagﬁg?n?gébn§8ﬁ§F|EBibP8§ %$n5t|%§%e%f%5pgghlﬁe'

mal e fasteneslngnﬁerré%m@gbetlc plate 102 attached to one pole of the \‘)
magnet 100. A hole 100a is provided in the magnet 100 so
that the plate 102 of the female fastener member B and the
plate 10 of the male fastener member A make contact via
15 projections'101a and 10Q2a. ' .
. _ In this prior magnetic fastener device, a case
103 was provided for attaching the plate 101 to the
permanent magnet 100 as showh in Fig. 30, and also to
protect the relatively brittle sintered magnet such as
20 ferrite. o _ | :
T have found that the use_of the case 103 involves
a number of disadvantages. When the plate 101 is
attached to the magnetic pole'of the magnet 100 by means
of the case 103, a small spaee X may remain'between the ' \,j
25 plate lOl'and the magnet 100, which space X constitutes a
highly reluctant zone in the paesage qf'the magnetic force.
The plate 102 of the male fastener member B to be
attracted by the female fastener member B ie in effect
- attracted by the magnetlc pole of the magnet 100 via the
30 case 103. Thus, there will again be a space X' forming
high magnetic reluctance. .
| However, it was not possible to omit the use of
the case 103 in these prior magnetic fasteners.
The permanent magnet 1 shown_ih all the embodi-
35 ments of Figs.-l,to 29 in accordance with the present
invention is of the type generally'known as a "plastic”



attracted by the female fastener menmber B is in effect attracted by the
magneti c pole of the nmagnet 100 via the 30 case 103. Thus, there will again
be a space X form'ng high magnetic-reluctance. However, it was not
possible td onmt .the use of the case 103 in,these prior megnetic fasteners.
The permanent magnet 1 shown in all the enbodi- 35 nents of Figs. 1 to 29
I n accordance with the present invention is of the type generally known as
a "plastic" 4 magnet. ~Although the termis not ideal, we shall use it
for cenveniend®rFelexpl AR tREs 11T pRgnkderk, négleshbilhavsenbneti c
particles t sufdr asorv@oiéiede abf fekgidat8dbmi co or rare- 5 earth netal s
which is mxed wth sxﬁﬁhettc resin min a wei hh%fq%io of about 90%
heated and moul ded - befote Bet Ty T2 etf iRAYLINFEEEFUl in the
practi se of tlpaprisshrs i reech i d dwitker pof yEet et s uchlmscaybone&beor 10

pol yest er o O Nafy {1y Resy Ofs [ASIAIS B AL PR SBfh e agpet) c
mat eri al o% thez_fype es_csf ivﬁgd‘g}?n shee C?(;'rlm na %%%%%hﬁg%sﬁ%g JEallld"’llsk to
obtain the perigirEit Taighetofl ahquy Q% efheatind and qepulded hedere deimyo a
noul d t her eby R ddaddy a magnet with precise 15 dinmension, to enable a
plate to be integrally_ attached, or to for,mqa skin layer on the_ surface.
The permanent magnet PYHICHS Rapine MRRE WY Harthrfird i tSpRlicthe
particles t bayukest hirsyeritieid ciiclSide PolArakide |AyH 48 Bfi&ynddedst C
resin tenés to be fq__rrg_ed c51__20 tthe esu[%{ﬁcre at_the no Isd and_serves to
mai ntai n elhsECHT & 1 h& ST 82Tl T SHE Tdiet? B9 LRdVEHE ageous! y
resi stant: agai nst i npagtthehidhe meagreital nineg-erhisa ey ethie toppacidscmatbed
\ in sheet form may be punched into a disk to obtain the
permanent magnet 1, it is preferable to cast the material
into a mould thereby to obtain a magnet with precise
15 dimension, to enable a plate to be integrally attached, or
to form a skin layer on the surface,
The permanent magnet 1 thus formed is made of hard
magnetic powder particles t bound with synthetic resin m.
A skin layer m' of synthetic resin tends to be formed on
20 the surface at the mould, and serves to maintain elasticity
of the surface. _'
Thus, the magnet 1 is advantageously resistant
against impact while maintaining the magnetic capacity at
a reasonable level. _
\“/ 25 ~ In the general construction of Fig. 1, and in the
specific examples of this construction shown in Figs. 4

to 16, the permanent magnet 1 is moulded with the ferro-

"at the time of castip

poles. The plate 2 is
ach the mid point of

30 thereof extending hed
Eﬁ
the hole la along i223
The above cd~f*v
fastener member, indica Rd gt irhe letter B in the drawings.
35 The male fastener member A comprises a ferro-magnetic
plate 3 adapted to be attracted to the other pole b of the
magnet 1, and provided with a projection 3a to come into




a reasonable |evel. 25 In the general construction of Fig. 1, and
in the specific exanples of this construction shown in Figs. 4 to 16, the
permanent magnet 1 is noulded with the ferro- nmagnetic plate 2 being

i nconporated at one of the poles a at the tine of cast A ho ¢ S
bored at the centre 30 thereof extending between the N, S poles. The plate
2 is provided with a protecting a to reach the md point of the hole |la
along its height. The above c o] stitutes the femal e fastener:
menber, indi aontact witle thed tmrofectidme2alraw angsid 3poihe ofil ehéasdraer s

menber A conpyr tic plate 3 adapted to be attracted to the
oot sty S RS

ot her pole gnet nd provided with a projection 3a to cone
into - 5 contact witthe rmlqﬁeﬂ ek tarwh Pcencentrateotive mignebinofbuka

along its heighiaudthe,l e hiniiit 3 FONGAUIA o Nenamageik cpthykcr BeRaUSe

of low magnetic reluctance of ick projections_5

magnet i ¢ 5 | wed anhdfedi® RAEQE A rfLuE oL § okrfecedneP e't:}éeﬁﬁgﬁé%'F% EPrcuit
connecting t t&ﬁmg{tetonﬂpl-eﬂg aﬁ@;&tl@rﬁmﬁi@%&mec@i@?e@ﬁé ORaghet plate 3

- magnet 1. t he jragnet plate 2 are in,conp 190 contact with
each ot her, é’ﬁ‘&t vamal I?feo hfarcal?m:{/ Priton ?ﬁ%?%bgtween. There
will be no voiagrsdt vieen the pI ate 3 and the magnet 1 caused by an

| nterposed non- -magneld %Ké‘%ﬁé«ﬁ%ﬁ@t&}% RO Bi e flatfrlnseoﬁafétéhere

will be little or no naqﬂetlc rel uct ance occurrln I n 15 citcuit. The
top peri gifer SONEEFE it et AR ontrr et B %W‘be‘“ﬁ‘%‘uﬁ‘éﬂe‘ﬂa%-‘(h a
curvature R vHii® goriicnt tHerdbutiwidn Al €Fhéife WEL1 ViBe Di®] €618 0B6twdBhS 1S ...

SECG the plate 3 and the magnet 1 caused by an interposed non- K_)
magnetic case as in the prior art, either, so that there
will be little or no magnetic reluctance occurring in the
15 circuit. . : _
The top peripheral edge of the projections 2a and
3a may be rounded with a curvature R. This reduces the
contact area of the two projections. This is effective
in increasing the intensity of magnetic flux per unit
20 contact area and thus increasing the attracting forcs.
_ A plate layer g may be provided on the magnet 1 to
protect the skin layer m'. This is effective in improving
the impact resistance as well as wear resistance.
The skin layer m' is important in forming the k;)
25 plate layer5g. If the layer of hard magnetic powder t is
~ exposed on the surface without the skin layer m', the
plating solution would permeate inside, making it
difficult to form a uniform coating on the surface. More-
over, the plating solution permeated inside may later
30 errode the plated coating.
Turning now to the practical embodiments of Figs.
4 to 16, in Fig. 4, the plates 2 and 3 are formed inte-
grally with the projections 2a and 3a respectively by means
of a press machine. Moreover, very thin projections 2b
35 " and 3b are also provided on the other side of the plates,
being inserted and pressed into respective small holes 4a

made in U-shape legs 4, the prongs of which are for



in increasing the intensity of magnetic flux per unit 20 contact area and
thus increasing the attracting force. A plate |layer g may be provi ded on
the magnet 1 to protéct the skin layer mi. This is effective in inproving
~ the inpact 'resist.ance as well as wear resistance. The skin layer m is
inmportant in formng the 25 plate layer g. |If the layer of hard nagnetic
powder t is exposed on the surface w thout the skin |l ayer mi, the plating

sol ution woul d .e insid |ff|c t a.uni form
coatigg on thecggrg%%&%gwﬁie % ghﬁhé “brati SFO&% Wgéﬁb&q nsi de
may |ater 30 erﬁ@@eCKHQEpEamed @Bétsngonﬁumﬁmbgrﬁowesagmhd poadel halld

enbodi ment s of tEhE@shed b9 tfe EQsEbﬁln% akhecplates 2 and 3 are forned
inte- grally with the projections 2a and 3a- respectlvely by nmeans of a

press machi ne. Moreovel? FBfy ePRPALPEH e EhPYRs 1R Fig -aRd SBeaPd akeso 2

provi ded oB thanatbearelaerﬁédtaepakata&y EQbﬁQthésﬁkbgdc%ﬂ@nB¥Qai%Q€|@%Q
Q 1.C ar e

ti ol 4 d sh I
for' 6 connotlTAg EREIRGEEORRAPerare Bhrs ERofhendDRBIREE FgoPotfedtive
first and secopdoperbérnsdédsi gndd3norbepkektdvedygetlrer ibgetriedf asdeni ng
device. In theg? ?gdngﬂtosgﬁﬁﬁl'QQEeg 2 ahg g@'@te%F% glat%QdZS A€ 3

formed separ at é romthe projections a an rojections 2b' and
3b' on the opp®8 té”éiaehgﬁeﬁhéappéj§§§Péﬁ§12§ Hrghanefedpast dvel y are

inserted amg pressed imphorsgrl b, heheSPZQtand 3 eﬁbbhaealahgida %B@ 3 and
smal |l hol es 4a of - FESﬁ ctive t he

U e Fi
plate 2 is enbBAHRA"PHSI BRIPRE Ee?haggﬁtgﬁﬁanér 1T§ﬁstﬁ§e88pés %heTﬁ}§te
events t he -pkafeol élmpp$hgppungoﬁuthefmagaetagnet In Fig. 7, the-hole

f the magnet is no&n Fig. 7, the hole la of the magnet is not a
through-hole extending between the poles a and b, but a
15 mere recess. The plate 2 is attached to the U-shaped leg
4 by means of a small projection 2b' on the reverse side
of the projection 2a which penetrates through the thin
layer la' of permanent magnet'at the foot of the hole la.
In Fig. 8, the plane of the permanent magnet in the
20 region of the magnetlc pole b of the magnet 1 is concaved
while the plate 3 is convexed. This fac111tates slipping
of the projection 3a into the hole la and formatlon of
uniform contact on the concave surface. .
Fig. 9 shows a different means for attaching the
\/ 25 male fastener member A and the female fastener member B to
a handbag and the like w1thout using the prongs of U-shaped
legs 4.. The 1llustrated members 2d and 3d are adapted to
be iﬁserted in a hole made on the material of a handbag and
~ the 11ke and then pressed as in the case of an eyelet.
30 In Fig. 10, the plates 2 and 3 have sharp pro;ectlons 2e
and 3e respectlvely, adapted to be 1nserte3f' i

material, for example, of a:handbag.. T ﬁ

may alternatively be in the form of a b

' 35 In Figs. 11 and 12, the plates 2, 3 are
from the_projections-Za and 3a. The reau'-



t hr ough- hol e extendi ng between the poles a and b, but a 15 nere recess.
The plate 2 is attached to the U-shaped leg 4 by neans of a snal
projection 2b' on the reverse side of the projection 2a which penetrates
through the thin layer la' of permanent magnet at the foot of .the hole |a.
In Fig. 8, the plane of the permanent magrlet in the 20 region of the
magnetic pole b of the magnet 1 is concaved while the plate 3 is convexed.
This facilitates slipping of the projection 3a into the hole |la and -
formation of fupif ofnwoodt ackeas. th@hmmmem@fmSjﬁrg %y V3 in

differentngﬁggg_gg?ogék%- ngQR %?h ﬂas;ener menber A and the fenﬁ"é

f ast ener and € W thout using the prongs of
U-shaped | egs 4.. Théni E‘ﬁ-gst ﬂébeé rhbnﬁbewglﬂ-@dambgd-aa‘r aexdt &d itso be

inserted in 6r89£8eﬁa@8r0ﬁoiﬁﬁnﬁakﬁé'%Es?%c%i@%” A¢eaN% %&%ﬂﬁ'ﬁ% and then

pressed as in the case of "an eyél et t he plates and 3 have
sharp pr®j ecPPBRSTSetanBe3é2pEEpELt PYelhe §&§g€§&nﬁodG¥HQQmﬂwﬂﬂf slit
formed in a wapligart fefmbepst Behae&peatah\gelsy sal abeptaedmteti@ &Ittaf&fedewpl e,

of a handbag ro g alternatively i,n the_for balt or
wood screw. 3B ngﬁg 2 Q §a¥¥2m°F%§lBﬁaPésw? d3gre 1oy §'s§% dtely
fromthe propemllenstzanawdlsad Thbudear mexbemsitons edd3finofp liawe by a
projections gaspod g3 hglﬁ fhe. smEll pf%ﬁgculoﬁ @”‘%T d scr

The sim | ar extensions g gke the “For ot bol'ts. n Fi g.
13, a thi@ mﬂﬁ?b@rtéﬁuhéﬁ hﬁﬁb@ g8 tgrpﬁévp&éé ﬁ@rtré@nﬁ#@ g @fpect i ve
plates 2 andpdmb@rSs. nMenbers to be fastened by the fastening device. The

tubul ar members 5 have flangfg 5a res ectlvelé ttached to the plates 2 and
3 by noulding or wel §fn§idtnipr gPt¥E224%Yi R &P i e #LOHEES Fenber'’
6 is held Intnéaperbanént magnet 1. By attaching a chain 7 to a.

- plurality of male fastener members A, the construction can

15 be used as a key holder or the like. '

‘An adhesive tape 8 provided on the female fastener
member B makes it possible to attach the fastener to any
surface. The embodiment shown in Fig. 16 has only one
hole la on its permanent magnet 1, but is also coupled to

20 chains 7. This embodiment can'be used for necklaces,
brécelets and belts. The pléte 3 of the male fastener
member A is bent to form a portion 3h so that the chains 7
of both the male and female members will be ideally
aligned linearly.

25 Unlike the fasteners shown in Figs. 1 to 16, the \‘J
general constfuction'of Fig. 17, and the example in Fig. 18
of a practical embodiment based on it, have no-projection
2a on the plate 2. The projection 3a of the plate 3 is
therefore made longer to directly make contact with the

30 surface of plate 2. The permanent magnet 1 in the fastener
means cén’be made as thin as 2.5 mm without hampering secure

'.engagement'pf the érojection 3a with the hole la. . The
fastener means can therefore be made relatively compact in

. size. :

35 The general construction of Fig. 19 and the practi-
cal embodlment of . Fig, 20 on it have the converse arrange-

ment with projection 2a extendlng as far as the mouth of



washer 6a hel d by the small projections 2b' and 3b'. The 10 washer 6a has
its edge turned over to trap the edge of nenber 6. In Fig. 15, plurality of
hol es I a are provi ded on the pernmanent magnet 1. By attaching a chain 7 to
a plurality of' male fastener nenbers A, thegconstruction can 15 be used as
a key holder or the like. An adhesive tape provi ded on the fenmale
fastener nmenber B makes it possible to attach the fastener to any surface.
The embodi ment shown in Fig. 16 has only one hole la on its pernanent
magnet 1,  but #Re heke chupl fhe Faanetiqiprly . plate s3 dvpddieeproieat benused

for neckl aces,Ty aredredtsi @ NelL el dSnvdige 9| 8¢ exrde ofo h@F n&hé‘ PRSI &8el onENDES
Ais bent to ff at the chains t he mal e, and

rma partio 3h sp t
femal e menber s~ 15° %’?‘td ¥° at§ grietf | 1HEERYS.© ESffux € th%n?ﬁ‘?%r{"ﬁ’é
fasteners shovwimn ithis gsrra]nqemérﬁ; tfﬂa.rgmeﬂ:laére:oistmmcprm@h&mgklﬂn and

the example | t on | Vv

pr oj ect |rrgn§2anto}1r:é tq% are P‘{ @efpéla%]éen?%érﬁ et on al%?f?% ‘b‘?néén%‘? €°r the
theref ore madeuynfage Qﬁ) the dadnetiek eximtlacto we rsetatdted surThee of
plate 2. The Rarian Eelod dHk WMiRdasiensta {%35“5- : CAMLDE AR A5 N

as 2.5 mm w t hout harrperl ng secure engagenent projection 3a wth the

hole la. The ¥hdtigher?Ordih PRI ok bk mRIEhad & plaamaeilin
size. 35 not - r%ﬂ%%@'dlmsédé&@ﬁbﬁyflﬁ}:onlgdf’é‘dnétj}ﬁe{p.{@cﬁéle agl

enbodi nent_ of Fi 20 v.e erse arran nt r ction
2a exlt enditfy asI ?ar 591 “H%ﬁlﬂ" q'?"frhe”hgtl[ gez%r% r?aémr?eﬁ x “ﬂ%f

pl ate 3 has n@ pradjs=st iegige The cnagma |perhlphempm/%rtges ;mrmareantopnaojnema
prioj gction Za,tosgdéwuﬁdﬂe&?e 51y, | otigs ed 'd8gd A8 NP Ed i1y

formed since the permanent magnet 1 is made of plastic.
The raised edge lb has the following functions because of
15 its magnetic flux and the configuration. Firstly the
-magnet 1 itself is a relatively reluctant material as
compared with a ferro-magnetic plate. Magnetic flux is
generated between the poles a and b but in the raised edge
'region becomes extremely small. A field strength of
20 about 500 gauss can be measured at the raised edge when
the field strength between the poles a and b is 1200 gauss,
for a permanent magnet 1 having a thickness of 4 mm and a
raised edge of 1 mm in height.
As a result, a magnetic cash card and the like
25 accidentally coming into contact with the fastener device
-will not come in direct contact with the magnetic pole b

the raised edge 1lb.

The raised edge 1lb also defs

30 receiving the ferro-magnetic plate
member A or the female member B.

when they are magnetlcally engaged.

35 - Any magnetic flux in the raised edge 1b is induced
towards the plate 3 when the male and female fastener
members are attracted to each other so that the magnetic



in this arrangenent. Since there is no projection 3a on 5 the mal e
fastener nenber A there is |l ess tendency for the surface of the nmagnetic
pole b to be scratched. The peripheral edge of the nagnetit jplate 3 is bent
downwardly in Fig.. 20 to provide a skirt so that the plate-3, Wl I* not
readily be displaced sideways fromthe magnetic pole b. 10 The
‘enbodi nents shown in Figs. 21 to 29 all enploy a raised edge |b on the

peri phery of the permanent magnet. 1 to surround the pole b. The raised-.
edge | b can Bduxawilll} hotndeak wekstife portndasemonueypesd onto nete of N
plastic. The E@h%%@l%ﬂgez|ba9ﬁ§3%he fol | owing functions because of 15 its
magneti c qux and the configuration. Firstly the magnet- 1 itself is a

relatively reluctant Irafbruaid ke oohest &ral thhe Fasrirharhadee phtde

Magnetic fl umag&egeaemayeﬁebetlmmf@i%nwlqaya x%mi-ela g fdrnt hien rai sed edge
regi on becones_extre é %ha . A field stregggqﬂ. %ﬁ about 500 gauss can
be neasured 5P ﬁgngIS ¢ gdgngﬁéh“FﬁéhF 3 %ﬁ: between the poles a
and b is 1200 gauss, Ther fasfrenesm detv Livgg sdowh havmiga Fenemddnesmn-of 4 mm :
and a rai Seds%QQStQBn o'me" %she'zqhtandA%sa S Uhd erfd MRENEIE G £ G and

the like 25 accidental into contact wth the fastener eV|ce\MII
not cone in §iPact® céﬁtéc@°ﬁﬂﬁﬁcﬁﬁéoﬁa§#éﬁﬁé FEFENF RN tiQg Fids pel

destroyed eves.if al Ee@‘%&mtah@teta@ntpa@ttevmgt Rt Renedicey iarlgthd tsur'rﬂm:é acbﬁed

edge Ib Iso r. 30 ceiving .the ferr netic
plate | P CRECREERapSBECREE SE o tA D ERAY Erdite T Lokl ot
onlt preventplbaEeBahnd duaceMinet rofiselde eglg®t 418 is raised above the

{ageousl y 1 ofyges S1ENCeLYal U ¥RAR WIS WiRe 1n clace. QIINAMEL

they are maghetically enga
edge | b is i kBecBaIneRAcd$ preOﬁl &be @WJ{%@% & aanvegase ¥astener

nmenbers are gherpathed H9 faeh ahlemagdethal ik MBORGd Gaised edge 1b
15 also being attracted to the plate 9, reducing leakage of
magnetic flux. The magnet field strength at the edge lb
was measured to be about 350 gauss (under similar conditions
to those mentioned above). Thus, there-is even less
danger of the magnetic recording portion of a cash card or
20 the like being damaged. '

The fastener device shown in the general constructiors
of Figs. 27 and 28 and in the specific example of Fig. 29 is
an improvement of the above embodiment. The plate 9 is
slightly embedded in the permanent magnet 1. The con- ‘

25 struction allows formation of a layer lc of the permanent —
magnet 1 having a high magnetic reluctance over the plate
9. The magnetlc flux of the magnet 1 converges in the
plate 9 which effectively acts as the pole b, so that the
magnetic field strength on the upper surface of the layer

30 1lc tenGSJté'be only about 350 gauss (under the same
condifidns'as before) . However, since the magnetic flux
passing through;the plates 2 and 3 of the male and female
fastener members to be converged on the projections 2a and
3a will still pass through the projections 2a and 3a via

35 the plate 9, the attraction will not be decreased.

© Thus, evén if magnetic cards.such'aé-a cash card

comes into direct contact with the surface of the permanent



g flux will not |eak outside but be converged onto the projections 2a and
3a. It should be noted:-that the peripheral edge of the magnet 1 may be
gircunferentailly faised to formin-a 5 continuous ring, or it may be
crenel l ated. The .fastener device shown in the general con- struction of
Figs. 24 and 25 and in the specific exanple of Fig. 26 is a nodification of
the arrangenent of Figs. 21 to 23. A ferro-nmagnetic plate 9 is enbedded in
t he sarface of et {C}P&]ﬁt L y. ulding..mih
the plate 9 inméstlﬂ.tletf hPThEQE ai sed ee ge | Y#s%%‘ié%% a %%?‘?h%ﬂ%%%e&g“%%
serves to hol 9% Peddestievetace. As a result, the nmagnetic flux of the
magnetic pole b converpgesyill tife theadl B} caorod it edybyagmeédss foEx in the
rai sed edge I b 15 al.so hei nvgjr%étracte fo th‘_eglé tef9 treducigg | eakage of
magneti o 1 ux, FSARCTRINS (OB SRAS ~oh ekt 3E hetMyet FALHERS rRhstPEd to be
about 350 Paussmiadidesnitsi i lwstcorell thersin ccamossuakhy | oaedi pove) usddus,
there is even ﬁaﬂg e i i i Of; ard
or 20 the Iikge&sbﬂg? ng dga[n%ég;ée%é.ﬂrhe %agét%%neéf%%%g&% O%éiﬁ:::? %ﬁ%gﬁée%
constructions @Ff Figs- R7ankt XRmRe ivsehaSPecTar ek i ieetidrg. 29 is
an i nprovenentafaddian b Ment . +J o PArdd Gyt S Shd Oddd ye@(?@eslﬂl@d in
t he per mané&ite net ¢ egﬁg- 5 s#]r uction allows formation of a |ayer
| ¢ of the peK 1 e \ﬁngtea i gh magnetic rel uctance over the
plate 9. The magnetic flux of the magnet 1 converges in the plate 9 which
effectively acts as ‘the pole b, so that the magnetic field strength on the -
upper surface of the layer 30 1c tends to be only about 350 gauss (under

t he same conditions as before). However, since the nmagnetic flux passing

t hrough the plates 2 and 3 of the male and fenal e fastener nenbers to be
converged on the projections 2a and 3a will still pass through the
projections 2a and 3a via '




35 the plate 9, the attraction will not be decreased. Thus, even if
magneti c cards such as a cash card cones into direct contact wwth the
surface of the permanent 10 magnet 1, the magnetically Tré€corded data on
the card will not be destroyed. It will be readily appreciated by persons
of reasonabl e know edge in this art that teatures of one 5 enbodi nment
illustrated herein can usually readily be used to nodify another. For
exanpl e the various fixture neans of Figs. 1 to 16 can be used with various
proj ection aozmgenents of Figs. 17 to 20 and with a rai sed edge and \_;
addi ti on/ enbedded pl ate 9. CLAI M5 1. A magnetic fastener device,
conprising: first and second neans adapted respectively to be attached to
first and seécond ner?beua;;rmtrmwtenéle mnceogeomprlbynghe fasSEnand

device; the Jdddaita TR e re | o% e f@@ﬁpttg b % 1éa hol e -

or recess therein open in one: nagnetlc po ereo
ext endi ng t &R e d‘ﬁ{’é?e%bl%nﬁ‘f&%fto the Brld 154 ’B’é?ng made

of syntheti Eastdned raewm hetied ﬂmwtméarmréd@ﬁﬁsmge snﬁ@ﬁlﬂsﬂehy
“noul di ng in_situ a%do Qrelrt i ncl udl | st q}er 1€ 19' ate gttached
theretoJat SR Ahd 1% econ’ﬁe?’%sa%s n% |s?%% aRek
f err o- magnetieg iginataf mmgm:m smlde pirereo Heamd exoendbog wiokhands
proj ection, ad JihR.f gsec?gﬁan%ﬁ@%n%w %Qaé‘x?é‘é'ﬂé'{ﬁé' hiat . o8N

bri ngi ng the first an means together, the sectond 15 plate is
attract ed t&YI&eddicd X@fd hdite Whikh th?é%d‘?%ﬁ’tﬁ‘b}‘éo@?’é‘?ﬂ%%ﬁlst%e ot her of

the said p_é.ngr‘r%‘éd@fecﬂlﬁ{ mM@hlding in situ and further including a first
* - : _
10 {magnetic plate attached thereto at said other pole; and v/

the second means comprising a second ferro-magnetic plate;
one or both said plates being provided with a projection,
and the first and second means being so configured thaﬁ,
on bringing the first and second means together, the second
15 plate.is attracted to the said one pole, and the said
projection and the other of the said plates or the two
projections are brought into engagement in said hole or
recess thereby to complete a magnetic circuit; and the first
and second ferro-magnetic plates béing provided with
20 respective coupling means for attachment respectively to
the said first and second members.,
2, A device according to Claim 1, and of generally N
cylindrical form, said hole or recess being axially k’J
located, wherein the permanent magnet has a circum-extending
raised edge about thg said one pole defining a shallow well
5 into which a second platé is attracted and received.
3. A device accéfding to Claim 2, wherein the
permanent magnet is provided with a ferro-magnetic plate at
its surfacelin_the region of the said one magnetic pole,
which ferro-magnetic pléte is held in place by the said
5 raised edge.
4. A device according to Claim 1 wherein the permanent
magnet is provided with a ferro-magnetic plate embedded
therein in the region of the said one magnetic pole.

N I




proj ections are brought into engagenent in said hole or recess thereby to
conplete a magnetic cifcuit; and the first and second ferro-magnetic pl ates
hei ng provided with 20 respective coupling neans for attachnent
respectively t'o.the said first and second g‘oers. 2. A devi ce
according to Claim1l, and of generally cylindrical form said hole or
recess being axially |l ocated, wherein the permanent nagnet has a

ci rcum-ext endi ng rai sed edge about the said one pole defining a shallow

well & intoanhich a | ate j,s attracted and. r.eceived 3. A
devi ce accor diérll\'g to G%ﬁ%%%%r%#et 6gext 6%5; Crleerﬁuq’r‘?atgar{g"tlare]glyprao%i}bee?w—th
a ferro- mgnetiefgieatdesarihed strfmoefisranee rayiand ofs tdieovweniih drtee :
magneti c pol e,adegynpggr{ﬁ_rﬂgo-qu;dsc_ plate is held in place by the said 5
rai sed edge. 4. | device according to Claim1 wherein the pernmanent
magnet is provided with a ferro-magnetic plate enbedded therein in the
region of the said one magnetic- pol e. 12 5. A magnetic fastener
devi ce substantially as herein- before described with reference to and as

shown in the acconpanyrtg—e+aw-nAgs. - - - —
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