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MAGNETIC CLOSURE DEVICE

This invention relates to a magnetic, two-part
closure device.

The closure device of this invention can
function generally to releasably engage one member with
another. Thus, for example, the closure device may be
adapted to serve as a clasp, catch, buckle or stopper
for such diverse articles as bags, boxes, bands, chains,
hand-bags, ruck-sacks, trouser belts, shoulder bands,
shoe bands and articles of‘jewelry.such as necklaces and
pendants. _

The magnetic closure device of this invention
has two parts adapted to be releasably magnetically
engaged one with the other, one said part comprising a

magnet having a through-hole extending from one

magnetic pole surface to the other, a first

-ferromagnetic plate on one magnetic pole surface of the

magnet, a magnetic shielding ferromagnetic plate on the
other magnetic pole surface of the magnet and having an
opening therethrough in substantial register with the
hole through the magnet, and a casing for said magnet
and said plates which is formed of non-magnetic
material and which is open to permit access to said
hole through said magnet; and the other said part of
the closure device comprising a second ferromagnetic
plate adapted to be brought into magnetic engagement
with said first part on the side thereof adjacent the
magnetic shielding ferromagnetic plate, at least one of
said first and said second ferromagnetic plates
carrying a
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ferrOmagnetic contact member mhereby when said two parts

of the closure_de%ice are brdught“into engagement said

ferromagnetic cOntact member or'membere compiete'e magnetic'
circuit connectlng said first and second ferromagnetlc
plates through Sald hole in sald magnet

Embodlments_of the closure device of this
invention are constrﬁcted so that there is little or no
leakege of lines of magnetio force from the magnet, so
that not only is the magnetic ehgaging force of the
c;osﬁre device conserved‘but also problems which could
arise if there was materiel 1eake§e.0f the magnetic force,
for example damage to magnetic tape ordthe_like_which
comes into comtact with the closure device, are minimized.
Moreover 'the lines of magnetic foree are gathered into the

edge of the engaging hole of the magnet to form an optlmum

'magnetlc field for magnetlc adhesion.

Another advantage of the closure device of this
inventibn is'that in use any inoidental deposition of
magnetiSaole dirt e.g. irOn Sand will not adversely affect
the magnetic characterlstlcs. | |

Embodlments of the magnetlc closure dev1ce of

this 1nventlon w111 now be descrlbed w1th reference to the

accompany;ng draw1ngs, in which:
Fig. 1'is an explodeddperspeotiVe view of one
embodiment of closure device of this invention;
- Fig. 2 is a cross-sectional view of one part'ofV

the closure device of Fig. 1, illustrating the gathered
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state of lines of magnetic force within the device;

Fig 3 is a cross-sectional view S1m11ar to

“_Fig 2 and 111ustrat1ng the protection which the dev1ce

affords_against_damage to a magnetic tape coming into

contact with the'device;

Fig. 4 is a cross-sectional view of the complete
closure device shown in Fig. 1; and
Figs. 5-30 are cross-sectional views, similar to

Fig. 4, of alternative embodiments of the closure_derice of

‘this invention.

Referring first to Figures 1~ 4, there is ‘'shown a

typical embodiment of the two-part closure- dev1ce or

-stopper of the present 1nvention, one part being generally

~ designated by the reference-letter_A and the other by the

eference letter B. The part A comprises a oylindrical

permanent magnet 1 hav1ng an axial through—hole 1a, a

-ferromagnetic plate 2 attached to one magnetic pole surface

of the magnet 1, a_magnetic'shielding ferromagnetic plate 3

attached to the other magnetiohpole surface and provided

with an opening 3a substantially registering with_the
hole'la, and a generally oylindricai case 4 formed of a
non—magnetic material _ .

It should be noted that the plate 3 is not
necessarily composed of a single sheet-or layer of maénetic
shielding ferromagnetic material but instead may be
composed of a plurality of such sheets or layers, and the -

surface of the plate 3 is sometimes.formed with a suitable

o~ &
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hole. In any case, the magnetic shield effect can be

_achieved.

The case 4 serves not 6ﬁiy_to sécufe the plafes-z
and 3 to the magnet 1,'but_aiSO'it serves the'function of
pfotecfing'the_outer périphery of the magnet, and of
preventing,-for example; a magnetic tape x (Fig. 3) or the

like from direct contact with the magnet 1 and the plate 3,

'-whiph'for_certain'applications may be desirable. In the

embodiment shown’ip Figures 1-4, the cylindrical case 4

‘has an inner peripheral edge flange Qg'which'engages thé

uppef surface of the plate 3, and engaging members or
lugs 4b protruding from the open lower edge of the;case 4
and which are bent around the lower surface of the plate 2
so as to hold.the magnet 1 and plates 2 and 3 tqgether{

" The part A of the_closure'device also include§ a
ferromagnetic céntact member in.the form of a stud 5 which
extends upwards from the uppef'surface of the plate into

the hole 13 of the magnet 1. The stud 5 is of a diameter

relative to that of the hole la so as to be magnetically

- spaced apart with,réspect.to the wall of the hole, and is

held in position by means of a shank portién of reduced

diameter which passes do@hlfhrough the plate 2 and the base

 of a mounting-washer 6, against the lower face of which the -

end of the shank poftion is upset. The washer 6 is

providéd_with downwardly extending'legsf6g by méans of which

the part A of the closure device may be secured to a part of

the article on which the closure member is to be used.
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The second part of the closure member, part B,

comprises a ferromagnetic plate 7 from_which'depends a

ferromagnetic contact magnet in the form of a stud 8

.carried by a mounting waSher_6 similar to the mounting

washer of the part. A and to ‘which 1t 1s secured in the same
way as the stud_s. _ The plate 7 is dimensioned so that it

can be.received within the edge flange-4a of the case 4,

 whilst the stud 8 has a. length such that it comes into

intimate'contact with the head of the stud 5 when the
plate_? is in'intimate contact.with and magneticaily
adhered'to the plate 3. The heads of the studs 5 and 8
are rounded so as to-reduce-the actual contact surface
hetween'themselves. -

Like stud 5, the stud 8 has a diameter ‘'such that,

when received w1th1n the hole 1a, it does not directly

contact the.inner peripheral wall of the hole, such

non—contacting state being malntalned by. engagement of the f
plate 7 w1th the edge flange 4a.

The legs 6a of the mountlng washer 6 of the

part B serve to prov1de means for securing that part to

~another part of the article on which the closure device is

to be used.

As will be readily understood from the foregoing,
the closure device shown'in-Figs. 1-4 is operated to bring
two parts of an article together for example, by relatlvely
moving the parts A and B of the dev1ce together until the

plate 7 and the stud 8 are in intimate contact with,
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respectlvely, the plate 3 and the stud 5. The parts A and

_B then magnetlcally adhere together unt11 the parts A and B_'

..are agaln moved apart

The closure device shown in Figs. 1-4 has the
follow1ng characterlstlcs
(1) The presence of the plate 3. causes all the

lines of magnetlc force of the magnet 1 to pass through the

plate 3 without depicting a circle on the upper surface,

and a magnetic pathris formed_at'a'pOSition where

resistance is minimum, as shown in Figure 2. As a

consequence;'the lines of magnetic force basically pass

between the inner edge of hole 3a of the plate 3 and the
peripheral edge'Of the-head of the stud 5, to substantially
completely prevent external leakage of magnetism.

(2) Further these 11nes of magnetic force between

the inner edge of hole 3a of the plate 3 and the_perlpheral

edge.of the head of studn5”he1p tO'keep the head of the
stud 5 free from any magnetisable dust e.g. iron sand, which
may enter the hole 1a since as indicated by y in F1g 2

such dust is magnetically adhered along the thus produced

'“llnes of magnetlc force. Thus, intimate contact between

the studs 5 and 8 can be aSsured.
. (3) 1In addition, with this'gathering of the limes

of magnetic force the lines of magnetlc force pecullar to

- the magnet 1 are gathered at the edge of the plate 3 to

mlnlmlze 1eakage, thus enabllng high magnetic adhe51on to be

_malntained
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(4)' Magnetic_adhéSion is further enhanced by

spacing the studs 5 and 8 from the inner wall surface of

the magnetic hole 1la by a distance not affected by the
line of magnetic force to form-a'COmpléte_magnetic closed
circuit in the studs 5 and 8.

(5) Magnetic adhesion is still further enhanced

" by rounding the heads of the studs 5 and 8 to reduce the

contacting surfaces thereof, whereby the flux distributidh
passing through the contécting sﬁrfaces is of'high density
and hence most sﬁitéble for magnetic #dheSion. 

(6) Even if a-magnetic tape x or the like should
come info direéf contact with the part A, as illustrate&
in Fig. 3, the magnetic recording portién thereof is
positively protected ffomgharm because of the small circle
depicted-bylliﬁes of magnetic force which leak'oﬁtside and
cover the magnet 1 and thé_éase.4; and e?en'in the area
adjacent the magnetic pole surfacé, thé'presence of thé
edge flangé 4a eésentially prevents contact of the_
magnetic tape x with the magnetic pole surface. |

.In the folloWing description of the emquiments_of

the'invention_shown in Figs. 5-30, like reference numerals

" will be used to-designate parts having an equivalént function

to parts shown in the embddiment of Figs.'1;4;

In the embodiment shown in Figure.5, the stud 5
is omitted énd instead, the stud 8 is édapted to be plaéed
in direct contact with the plate 2, thﬁs achieving similar

effects to those obtained in the embodiment shown in Figs. 1—4{
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However, since the stud 5 is omitted, the per1phera1

_ edge 6b of the washer 6 is extended s0 that it may be

1ntegra11y fixed to . the magnet 1 together with the plate 2

by the lugs 4b of the case 4.

The embodiment shown in Figure 6 may be regarded
as the converse to that shown in Figure 5, that is the stud 8

is omitted and 1nstead the stud 5 is lengthened so that its

head lies in the plane of the upper surface of the plate 3.

In this case, the plate 7 1s magnetically adhered to the

upper end of the stud 5 when it is brought into engagement

w1th the end flange 4a of the case 4. In this construction,

the peripheral edge of the upper end of the stud 5 is

positioned'in proximity to the open edge of the plate 3 to

'further'promote the effect of magnetic adhesion'as described

L4

above.
Figure 7 shows an embodiment wherein a

recessed-stepped edge 3b is prov1ded in the peripheral edge

 of the plate 3, to receive edge_flange 45 of the case 4 so

‘that the upper surface of the-edge flange 43 is'coplanar

w1th the upper surface of the plate 3 This arrangement

permits the whole magnetic pole surface of the magnet to

be covered with the plate 7, whose dlameter is therefore
enlarged for this purpose
The embodiment shoWn in Figure 8 comprises a

combination of the mounting construction of the case 4

in the embodiment of Figure 7 w1th the single stud .

constructlon of the embodiment shown in Eigure 5.
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The embod1ment shown in Flgure 9 comprlses a.
comblnatlon of the mountlng constructlon of the case 4 1n
the embodlment of Flgure 7 w1th the 51ngle stud constructlon
of the embodlment shown in Flgure 6 Addltlonally, the
peripheral edge of the plate 7 is bent downwardly to form
an engaginghedge flange 75; |

' Figures 10 to 12 show embodiments in which the

‘plate 3 is totally covered by the case 4, so as to

completely prevent direct contact of a magnetic tape x or
the like with the plate 3. o |

| Figures_lsito_ls shou_embodiments in which the
outer peripheral edge of the plate 3 is extended-downwardly
to form an edge.flangeﬁsc, so that the eircle depicted by

the lines of magnet1c force produced between the end

flange 3c and the plate 2 is m1n1mlzed to reduce problems

'resultlng from the lines of magnetlc force

Flgures 16 to 18 show embodlments whereln the inner

peripheral edge of the plate 3 around the hole 3a is bent

' downwardly to form an edge flange 3d whlch prOJects into the

" hole 1a of the magnet ~ This expedlent results in magnetlc

flux between the edge flange 3d and the outer perlpheral

edge of. the upper end of the stud 5, thus helplng to prevent

'magnetlc leakage and 1ncrea31ng the magnetlc adhe51on effect.

Figures 19 to 21 show embodlments wherein the edge

~flange 3¢ of the plate 3 is extended so as to cover the

- edge of the plate 2, that is the peripheral surface where

the magnet 1 is vacant, thus helping to prevent magnetic
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perlpheral surface of the magnet 1

-Figures 22 to 24 show embodlments whereln the

a2 corresponding concave spher1ca1 surface Th1s expedlent
assists the 1nsert10n of the stud 8 into the hole la.

Figures 25 to 30 show embodlments especially
adapted to Serve as a catch for bands, chains or the 11ke
in which the plate 2 is extended 31deway to’ form an engaglng
portlon 2a and the plate 7 is bent to form an engaglng '

portlon 7b. The engaglng portlon 2a and 7b are p051t10ned

- in a common Plane for the purpose of m1n1m121ng engagement

between both the stoppers A and B against the pu111ng force.
In Flgures 26 to 29 . both 51des of the case 4 are stood
upright to form ‘an edge flange 4a thus pos1t1vely
preventlng 1ateral dlsplacement of the plate 7. In the
draw1ngs reference numerals 2a°' and 7b’ de31gnate mountlng
holes for attachment to chalns, bands or the like.

In the embodiments shown in Figures 28 to 30, the

' other s1de edge of the plate 7 is- also extended downwardly

to form an engaglng portlon 7¢c against the pu111ng force in

the mountlng d1rect1on of the plate 7, namely 1n the-

: d1rect10n of the engaglng portion 7b.
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_it is_to be understood that references above to a
magnetic tape_§ are to be takén'aa rgferringnnot 6ﬁly;tp.
- standard ﬁagnétic rééording tape but also more generali?I
to other artlcles hav1ng a magnetlc recordlng part or strlp,_
"such as bank cash cards, credlt cards, identity cards,

'traln tlckets etc.
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. CLAIMS:

1. A magnetic closure device having two parts

'adapted to be releasably magnetically engaged one with

the other, one said part.oomprlslng a magnet having a

':through—hole extending'from'one1magnetio pole surface
- to the other, a first:ferromagnetic piate on one
;magnetio pole surface of the mégnet, a magnefic
'shiélding ferromagnetic plate on the other.magnetic

pole surface of the magnet and having an opening

. therethrough in substantial'registér with the hole
10
"~ said plates which is formed of non-magnetic material

through the magnet, and a casing for said magnet and

and ‘which 1s open to permlt access to said hole through
said magnet; and the other said part of the closure
device comprising a second ferromagnetlc plate adapted
to be brought'into'magnetic engagement with said first

part ‘on the side thereof adjacent the magnetic shielding

ferromagnetic plate,'af least one of said first and
said second ferromagnetic plates carrying a - |
ferromagnetic contact member whereby when said two
parts of the closure device are brought into engagement’
said ferromagnetic'contaCt member or members complete a
magnetic_circuit coﬁnection_said first and second. |

ferromagnetic plates through said hole in said magnet.

' 2. A closure device according to Claim 1,

_ whereln said first ferromagnetic plate carries a

magnetic contact member_wh;ch_proaects through said

- hole throdgh the magnet so as to directly magnetically

contact said second ferromagnetic plate when said two

parts of said device are brought into engagement.

| NN O N
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3. A closure device according to Claim 1, wherein
‘said second ferromagnetic plate carries a magnetic contact

' member adapted to enter said hole through said magnet SO

as to directly magnetically contact-said first ferromagnetic

lplate when said two parts of'said device are brought into .
engagement. | o
| _4;. A closure device according-to Claim 1, wherein
both said first'and second'ferromagnetic piates carry
magnetic contact members, the contact member’ carried by
said first ferromagnetic plate proaecting 1nto the hole
' *through the,magnet, and;the contact member carried by said
"second ferromagnetic plate being_adapted to enter said hole
.through said magnet so.as to magnetically contact the
contact member carried by said first'ferromagnetic plate
when said two parts of said device are brought into
enéagement; N |
5. A closure device according to any preceding
claim, wherein the or both said ferromagnetic contact
members is in the form of a stud having a rounded head to
reduce the area of contact w1th said other contact member
or ferromagnetic plate, as the case may be, when said two
parts of said_deuicehare brought.into engagement.
| 6. A closure device according to any preceding
claim, wherein the outer peripherai edge_of said magnetic:
shield plate is bent towards said first ferromagnetic'plate
so.as to form an edge flange about_the-adjacent edge of

' said magnet; : o ' _

A R0 o
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7. A closure device'according to any
preceding claim, wherein the edge of said magnetic
shielding plate about the opening therethrough is bent
towards said first ferromagneulc-plate to form an edge
flange about the adjacent edge of said hole through
the magnet. : o
'_ 8. A closure device according to any
preceding claim, wherein the casing is provided with

- an edge flange which protrudes from the outer

peripheral surface of said magnetic shielding
ferromagnetic plate. _ _

9. A closure device aCcofding to any
pfeceding'claim wherein the casing completely covers

- the outer surface of said magnetlc shleldlng

ferromagnetlc plate _
10. A closure device accordlnc to any one of
Claims 1-7, wherein the outer edge of" sald magnetic

'shielding ferromagnetic plate is recessed and an edge

flange of said casingxis received in said recess so
that the outer surfaces of said magnetic shielding
plate and said edge flange are substantially coplanar.
. 11. A closure device substantially as
described hereinbefore with reference to Figs. 1-4
or any one of Figs. 5-30 of the accompanying drawings.
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