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5252592 MAGNETI C LOCK DEVI CE The present invention relates to a nmagnetic

| ock device that nmakes use of the attractlgg action of th@2a8§fétism A.
conventionaf magnetic | ock device conprised two parts, one of which-

provi des. the magnetical ly attracting action and incl.udes a permanent magnet
having a center bore therethrough and having a first side for providing one
pol arity and a second si de opposite the first side for providing the
opposed polarity, a first ferro dIy attached to the first
si de™f the pernmanent magnet, ”gﬂﬁm 2 wggaﬁgggt | osure having a center
bore aligned with the center bore of the pernanent magnet and for packagi ng
t he pernanent magnet and encl osure into one unit (which nay be referred to
as the "magnetically attracting part"), and the other of which is
magnetically attracted by the magnetically attracting part and includes a
second ferromagnetic plate detachably to be attached to the magnetically
attracting part (which may be referred to as the "magnetically attracted
part"). The first ferromagnetic plate may have a rod of ferronmagnetic
material extending therefromor not, and the second ferronagnetlc pl ate has

a rod of ferromagﬁfgg e liRldfiof e gag% %04 Raghd 128! 1tk dbvitl UHEE naklE use

first ferromagneti ate or 1ts ro en t e secon

ferromagnet iyg ﬂ'lé“%ﬁ’tt‘a%%ﬁksﬁéfﬁ)‘ﬁ Pt etnEin sEime" bores through the enclosure
and pernanent magnet € magnetic aeV|ce may be used as
attachnments for handbags; baggage , and other simlar bags or wear |,

belts, and other sinilar articles. The conventional magnetic |ock device is
constructed such that a magnetic circuit may be_concl uded by the permanent
magnet, and first and second ferromagnetic plates when the two parts are to

be "coupl ed A conventional magnetic lock device comprises two parts, one of

which provides the magnetically attraciing.action and includes a permanent
magnet having a center bore therethfough and having a first side for
providing one polarity and a second side opposite the first side for
providing the opposed polarity, a first ferromagnetic plate rigidly
attached to the first side of the permanent magnet, and a nonmagnetic
enclosure having a center bore aligned with the center bore of the
permanent magnet and for ‘packaging the permanent magnet and enclosure into
one unit (which may be referred to as the "magnetically attracting part”),
and the other of which is magnetically attraeted by the magnetically |
attracting part and includes a secend ferromagnetic plate detachably to
be attached to the magneticallygattteciing.part (which may be referred to
as the “magnetically attrected eart")f The'first ferromagnetic plate may
- have a rod of ferromagnetic.material extending therefrom or not, and the
second ferromagnetlc plate has a rod of ferromagnet1c material extending
therefrom which can meet the flrst ferromagnetxc plate or its rod when
the rod of the second ferromagnetlc plate is inserted .into the center bo;es

through the enclosure and permenent magnet. The magnetic lock device may



together. In the magnetic circuit, the nmagnetic lines of force fromthe
per manent magnet may be centered onto the rods that neet each other or the
rod that directly engages the correspondi®g ferromagnetic plate inside the
bores. Thus, the powerful magnetic attraction may be provi ded. -The

conventional magnetic. |qck device is based on the principle of operafion in
whi ch-t he Eﬁ&?@aiis @haémsntsr JPE&aﬂahﬁssenbﬁWf-r ghkerpsimi lor hags . or

per manent magnet ss thropgh the, nagn%%it circuit toward the opposed pol e.
Speci fi cal F§r ¢ hPRESpeafidpEkier simidapranticles. nass through the first and <
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pole of the permanent magnet pass through the magnetic circuit toward the
opposed pole. Specifically, those magnetic lines of force pass through
the first and second ferromagnetic plates, centering onto the rod or rods
through which they are directed to the point at which the rods meet or
the rod directly engages the corresponding plate. This way, the magnetic
flux density may be increased at that meeting point.

According to the conventional magnetic lock device, each of the
first and second ferromagnetic plates is made of iron which is usually
one (1) mm thick so as to meet the reduced-size requirements. Because of
its reduced thickness, the plate will tend to reach its saturation point
of magnetization prematurely, above which point no more magnetic lines of
force can be transmitted to its rod. Those magnetic lines of force will
be lost as external magnetic leaks. A more powerful permanent magnet may

be used to compensate for the loss, but the magnetic attraction cannot be

increased because the magnetization is saturated prematurely.



The invention provides a nmagnetic |ock device conprising: a first el enent
conprising a pernmanent nmagnet having a central bore traversing it and
having a first side for providing one polarity and a second side opposite
to the first side for the opposite polarity, a first ferromagnetic plate
rigidly attached to the said first side of the perimanent nagnet, and a non-
ferrqmagnetic encl osure packagi ng the persnent nmagnet and the first
ferromagnetic plate T 600Uk B0k BBV NYed #EDEdnid p!f)rwguﬁl hgned wi th
the téntral bore of the pernmanent magnet; and a second e ement conprising a
second ferromagnégsicaplete RfepBthaB|Rroyidnchesenesie Hock Aqriseddatl einde of
the permanent negii@t ruBiNdsé RE 9L ABghLEE r OMRENAT r6rdd 3b6vilaY i B0 tRe r0d Of
ferromagnetic materi al extendlqg t her ef rom and dlsengaggﬁpgy enggging t he

first ferronagneP$"™@apenit BagNeteR? |Wpat ALl oithectaspetifr & fegcpfean
ferromagneti c mabertirahsmixt e dhAgughr tHe phsrds esdart etHeoragprtive pbated, Vi a
the said bores; in accqqrda ce wth the % vention as set forth in each of

the i ndependent - £9%i HE“"OHEaITE A" EERTBTRaLH SBT3 Ranci ng the magnetism
provi ded by the pernimernnverdgaetproaidesha mpgneticnhesle davidecastprdningsf at he

first and Secondgir%gggimnetéoﬁrﬂg@ﬁg Eérr&%@ﬂ?%@ﬁeﬁ Rabity 3S3RErA Sdre |

ferromagnet icro r 1rncreas ross-sectronal area of a magneti c

pat h. Specifi cal ¥savensingeit fagdt hpviing ehéirstdepémdentProridimg, onehipglanisks may

take several forgm a £dMnk MideNEppobild veerranraddi bidnabr ftBerappeeid i c plate
that is attached to either _of the first and_second*ferromm netlcggal at es.

For anot her for nPOl@rét¥ndt Fireh {8rreraearhia Phate rost HalyaHEcprbPdtf on the

rod of either ofsdidefrfirdtssidendf heopermhRénto mmgiee!, i andphaiams so that it can
engage the first_ or second fer

ma?"{i ncl ude a fagﬁrgﬁﬁn%"et %@?i%arﬂggn’g#kgﬁigﬁg%g%ﬁa@% Pr%tsn}el %‘% %Q,Qtt[],%r rorm
_ first ferromagnetic plate into one unit and having a central bore
aligned with the centrallbore of the permanent magnet; and a
.second element comprising a second ferromagnetic_plate detachably
attached to the said second side of the permanent magnet; and
the second ferromagnetic plate having a rod of ferromagnetic
material extending thérefrom and disengageably.engaging the first
ferromagnetic plate directly, or indirectly through a rod of
ferromagnetic material extending from the first ferromagnetic
'plate, via the said bores; in accordance with -the invention as
set forth in each of the independent claims, means are provided
for enhancing the magnetism pfovided by the permanent magnet, at
the point where at ieast one of the first and second o
ferromagnetic plates is connected to the associated ferromagnetic
fod, for increasing the cross-sectional area of a magnetic path.
Specifically, as s&t forth in the.independent claims, this
means may take several forms. One form may include an additic .al
férromagnetic plate that is attached to'either of the first and
Second ferrbmagnetié piatés. For another form, a diametrically
enlarged portion may be provided on the rod of either 6f the
first and second ferromagnetic plates so that it can engage the
first or second ferromagnetic plate flatly. - Still another form

may include a fastening member made of ferromagnetic materials



4 that is attached to the back of the first or second ferromagnetic plate.
The nmeans for enhanci ng the magneti sm provi des the increased cross section
t hrough the nmagnetic path at the connecting point of the first or- second
ferromagnetic plate and ferromagnetic rod thereon, thereby avoiding the
magnetic saturation that woul d ot herw sedoecur when the magnetic |ines of
force are travelling through the magnetic path and are then centered onto
the rod. Thus, all of the magnetic lines of force fromthe permanent magnet
can be direct edatols jestacigd & sherhagl dafegherideshmr sgoend dgermegnetic '~
present inventi@Remy be understood fromthe detailed description of
several preferred enbodi ments that follows with reference to the

acconpanyi ng dr awi Hifs medns fipf eAhaTsige the pagnatiad Jwrovhees LBesinseedsedn of a

devi ce accor d'cﬂ{bsbose%tibrl’ Shroughf e Adgthedpathnat dﬂegeo%ebuﬁi@tpbﬁﬁtﬁs t he
ons snown

cross section of the device in porti on

enl ar ged scal 2f the (fiigst or; ?T‘i?é‘f’r'%’ég'hﬁﬂéw? @3§t§e’6’f’| W'BF’?’FFetiae'\‘ﬁdce in
Fig. 1, with ttherém Bhétedy faviiididg theipagdetizgsatiaratibn ¢had wduldstrates the
cross section fher‘w se ogcur or gﬁengla tB.cSEf er;d Prl%lrggraer% @r@\{eﬁggent’ W th

sonme portions Shown on°ah e Ar ged s astrat es 0SS
section of a dehrough dbeovagneict Da’éh am ra!'eptlﬁrepeetbmdbwmon'em rodith sone

portions shownpi afy et ahgdeshghedcClines of force from the permanent
magnet can be directed to the rod.

Preferred features and advantages of the present invention
may be understood from the detailed description of several
preferred embodiments that follows with reference to the
accompanying drawings, in which:

Fig. 1 illustrates the cross section of a device according
to a first preferred embodiment;

Fig. 2 illustrates the cross section of the device in Fig.
1, with some portions shown on an enlarged scale;



Fig. 6. illustrates the cross section of a device according to a fourth
preferred enbodinent, with sone portions shown on an enlarged scale; Fig. 7
(a) illustrates the bottom view of a devi according to a fifth preferred
embodinent, and Fig. 7 (b) illustrates the cross section of the sane

devi ce, with some portj o
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enbo i.ment , h ,sone ortlon sho on . a enlarged scale, and Fig. 8 (b)
i |l ustrates tltré € 8P B §|AEW"6 fowe §5nté)gag|§'ﬁ and Fig. 9 (a) illustrates
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center bore 7 at F-'lj]g t’{OPa)“ﬂ us't?? | e o¥iomvidiCoP Y ﬂeﬂdéfaédb?dﬂﬁf ggnent

magnet 1,-and a plurality of nails 4, 4 extendi ng inward fromthe

peri pher al ?19&]@919&9 éapagfdméx& 4arhd4[-‘f§'9¢9?o)t fimmfame'tﬁé cPOsd arerhne

of: tthe first terromagnetic ate t he permanent magnet 1 and first
f ePf onmgnet i CoP'ﬂateesafl’nead&ﬁé‘C k201 S0y JoPEiMRCIFH! 6h 3ni éﬂlﬁrg’éh? segid; The

center .bore 7 on the top o enclosure 3 is formed such t
Fig. 8 (a) 111ustrates the cross section of a dev1ce according
to a sixth preferred embodiment, with seme portions shown on an enlarged
scale, and_Fig. 8_(b) illustrates the bottom view of the same device; and
Fig. 9 (a) illustrates the exploded cross section of a device
eccording to a seventh preferred embodiment, and Fig. 9 (B) illustrates _

~ the cross section of the same device as assembled together.

Referr1ng to Fig. 1 a magnet1c lock dev1ce accord1ng to a first
preferred embodlment compr1ses a part A whlch provides the magnet1c
‘attracting action, and a part B which is magnetlcally attracted by the
part A. The part A includes a cylindrical permanent maénet 1 having a
eenter_bore_S therethrough and having a-first side for providing one
polarity and a_second side for prpvidiné ﬁhe opposed polarity, e first
'ferromagnetic plate 2 made of_iron and rigidly attached to_ihe first side

of the_bermanent magnet 1, and an enclosure_3 made 6f nonmagnetic material



It includes a skirt 6 extending dowmwardly that is fitted into the center
bore 5 in the permanent magnet 1, and through which the bores 5 and 7
comuni cate with each other. The first ferrﬁnagnetic plate 2 has a rod 8
made of iron extending upwardly fromthe ceniter of the plate 2 as viewed
fromFig. 1. The rod 8 has the dianeter that is slightly smaller than the
bore 5 i nsutle asebrassentTheegedbsure 3nik farmddheikeeaobylindr itant shapeadlogegqual
to half the thickness of the permanent magnet 1. The rod 8 includes a
connect i ngtstief to® andtapedi aty the \bottond! y [t Hased rcemtas borevedt fthentdp ghat™
This connecting shaft 9 extends through the center bore 10 formed in the
first ferisnzlidgred oviph the tbreTheff the pefmaneatemagaet dl,phrd @ Bluralbackeéd by
an additional plate 11 of any ferromagnetic material. The additional plate
11 and a haslsedi "y exteriddng liawardllyefriws ¢he tpedipheral bottoeddgexedThose t he pl ate
2 by means of the bottomend of the connecting shaft 9. The additional

pl ate 11 nailmde bdfengagentheperiphesabbadton ledge ofi the firstfertomaghetiet er and
t hi ckness which are substantially equal to half those of the first

f erromagnelate B3l atThug, thespermanent| yagnetdl raadi fiysé ferromagnedie plate @t o whi ch
t he connecting shaft 9 is passed. The fastening nenber 12 includes a base
15 and a pnérpackagedgby the cencdosiineg3 dmtovenedupit.r om t he base. The base 15
has a center bore 16 into which the connecting 7 shaft 9 is passed. The
connecti ng shdhe aenper bose tthonudie towr ofi enclosune dnigyformed puch dhat and then -
through the additional plate 11 and fastening nefBer 12. The bottom end of

t he connedtiingludes a skirhf extendipe slownwarsily: thatr is fitted; intorthe centen
pressed like a rivet 17 which couples all those garts tqogether. The part B
i ncl udes hoE®®oim therpesmarpnt: !'QS“SEa’uea!l!é thgaughywhich)the bores 5 and 7

communicate with each other.

S’

The first ferromagnetic plate 2 has a rod 8 made of iron extending
upwardly from the center of the plate 2 as viewed from Fig. 1. The rod 8
has the diameter that is slightly smaller than the bore 5 in the permanent
magnet 1, and has the height or depth nearly equal to half the thickness of
the permanent magnet 1. The rod 8 includes a connecting shaft 9 extending
downwardly therefrom as viewed from Fig. 1. This connecting shaft 9
extends through the center bore 10 formed in the first ferromagnetic
plate 2. The first ferromagnetic plate 2 is backed by an additional
plate 11 of any ferromagnetic material. The additional plate 11 and a
fastening member 12 to be described later are affixed to the plate 2 by
means of the bottom end of the connecting shaft 3.

The additional plate 11 is made of iron, and is shaped like a disc
having the diameter and thickness which are substantially equal to half
those of the first ferromagneitc plate 2, respectively, and having a
center bore 13 into which the connecting shaft 9 is passed. The fastening
member 12 includes a base 15 and a pair of legs 14 extending downwardly

from the base. The base 15 has a center bore 16 into which the connecting



which is magnetically attracted toward the second side of the pernmanent
magnet 1 when the part B is brought closer to the enclosure 3. The second
ferromagnetic plate 18 is fornmed l'ike a disc_sﬁape, and has an iron rod 19
ext endi ng downwardly therefromas viewed fromFig. 1. The plate 18 is
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pressing the n n the enbodi nent of the nagnetic
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fromthe first side o?ﬁtﬁg pernanent magnet .1 (assum ng that the |rst si de
provi des thegegconll fétremagnetfy maw 18 hi@‘fei‘hédhhlié hsdﬁceéﬁz%ﬁgd?ﬂt hds ghate 2

and then centering onto the rods and 19 neeting together, fromwhich they
go through t xgyrsee@nd é;erehe{wa@mwer@hatﬁeﬂe&raﬁ dsnOYeweBefroRF R | 1Y The

radially. Finally, they return to the second side of the permanent magnet 1
that provi depldteel$ LBOI)abke&tbyrth( d0di tivaal sfeppomdghaticVpeatd 6. MIHEYolClY | nes
has the diameter that is slightly smaller than the diameter of the
skirt 6, and has the height or depth sufficient to permit the rod.to
reach or abut against the first ferromagnetic'plate 2 or its rod 8 when
the second ferromagnetic plate 18 is placed_on the enclosure 3. Like the
rod 8 for the first ferromagnetic plate 2, the rod 19 has a connecting
shaft 9 which is inserted through the second ferromagnettc piate 18,
additional ferromagetlc plate 11 and a fastening member 12, all of whxch
are coupled together .by pressxng the bottom end 11ke a rivet. |
- In the embodiment of the magnetic lock dev1ce described above, when
the part A and the part B are coupled_together as shown in Fig. 3, the
second ferromagnetic plate 18'engages the too-sorface of the enclosure 3,
.ﬁith the rod 19 on the plate 18'through the bores 5 and 7 engaging the
rod 8 on the f1rst ferromagnet1c plate 2 at the respective ends 13a and
8a thereof o | |
As coupled together as shown in F1g 3 a magnetxc circuit is
N created in which the magnetic 11nes of force emanate from the first side |

of the permanent magnet 1 (assunlng that the first side prov;des the



of force are passing fromthe first ferromagnetic plate 2 to the second :
ferromagnetic plate 18, they are centered onto the respective rods 8 and 19
between the plates 2 and 18 so that the nﬁg?etic flux density is i-ncreasing
gradually fromthe respective peripheral gi nal edges toward the )
respective centers of the plates. It nmay be possible that the magnetic fl ux
density wiNlI Chriavd inat ' H .r.e thve cagnter areas

of the fi r"stpogﬁ)g Eggo‘%&ﬁge%g#ﬁtgﬁgfgépﬁ zf{éggﬁmgkgﬁ:dclgfﬁ%u? ﬁﬁo 0y espective

magneti c |ddneeritig bte eh¥ftoah BaRgad hbdtingt | | n ) rect sd
t hrough the addiFionaI plate 11 to thea?ggeé%%gﬂ& fhﬁghth§%%t$§Hgﬁ9 to the

addi t i onal thipbagte tha. setons .feptonaghetitepIReNES ias tﬂé}eﬁr&‘}gg%tgﬁg Ergagﬁ'%#ll}?he

per manent magnet 1 can be directed to the respective en

rods 8, 1Fivallouthepvetit sothexsevond!sidaUIthe defadiient! REEEY) RASY! di NG
t he poweful magnetic attracting action. In the enbodi nent decribed above,

the bore Ifrosidéshehedpblenalt magthe AdératosiPreRat whihahbi ﬁ%ngé{mf ond

ferromagnetic plates 2 and 18 nay be formed so that It 1 ncludes a skirt

portion (af fbwosare pasgingdfrom therfipst Perrimaghet icepntef @rtoem@%e{rgﬂ the
magnetismis shown in Fig. 4. As seen fromFig. 4, a center bore IS

provi ded dierttmaghetid plate d8pcheyiarepteriterad Bt RABSredbedtiVeCssds § Hpgcent er
bore 10 is forned to include an expanded portion 22 like a funnel, and the

rod 8 is disbetweenethet plates! Ziaadal8 supihadethepmagnetic Fuk "ddnsseyfigrns to the
expanded portion 22. Another variation of the nmeans for enhancing the
magnet i smimeyedsdngrgraduak yaromhbhe riespdctdve peripherahinargiidlabdges. tdwagd f i r st
ferromagnetic plate 2 has a rod 8 fornmed |i ke a trapezoidal shape 24 in
cross sectthercespective centers of the plates.

" d
It may be possible that the magnetic flux density will reach its
saturation point about the respective center areas of the first and
second ferromagnetic plates 2 and 18, but those respective magnetic
lines of force which exceed the saturation point can be directed through
the additional plate 11 to the rod 8, and through the rod 19 to the
— additional plate ll.
Thus, all of the magnetic lines of force from the permanent magnet 1
can be directed to the respective ends 8a, 19a of the rods 8, 19 without
causing any external magnetic leaks, thereby providing the poweful magnetic _
attracting action. ”
In the embodiment decribed above, the bore 13 of the additional
plate 11 for each of the first and second ferromagnetic plates 2 and 18
may be formed so that it includes a skirt portion (as shown in Fig. 9).
A variation of the means for enhancing the magnetism is shown in
Fig. 4. As seen from Fig. 4, a center bore 10 is provided on the first
ferromagnetic plate 2 by means of a press. The center bore 10 is formed

to include an expanded portion 22 like a funnel, and the rod 8 is also

formed to include an expanded portion 23 that conforms to the expanded



“and the permanent nagnet 1 has a center bore 5 that includes a tapered
portion 25 that conforns to the portion of the trapezoidal shape 24 of the
.rod 8 for accepting it. Another variation of the neans for enhanci ng t he
magnetism nay be provided as shown in Fig. 6. |In this variation, the first
ferromagnetic Fhﬁ%F 2 has a rod 8 having a dianetrically enlarged portion
26, and-the 38 ea "magnet 1 has a center bore 5 including the
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second ferronmagnetic ows a varration of

the nmeans fo ngi theepbiggejd.smthat is provided in the formof a
. fastening ne%%gpge :ngeen Fron?F%gs[ 7 (a) and (b), the fastening nenber

28 includes a di i haa : ose
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the U shape in-cross section as to viewed fromFig. I SC
plate 29 is plgigdyhad hacdd mihéga Hidnetri @1 9reraasiedCpdttabe 28, indmg@ns of

tﬁg;connecting shaft "9 of the rod
permanent magnet 1 has a center bore 5 including the corresponding
diametrically enlarged portion 27 that conforms-to the shape 26 of the
rod 8 for accepting it. | |

In eaéh of the above Variétions, ea&h respective diametrically
enlarged portion 23, 24, or 26 engages each cofresponding first ferro-
magnetic plate 2 at the respective meeting ends, so that the magnetic
lines of force can travel ffom the respective first ferromagnetic plate 2
and through the;respective meeting ends to the respective the ferromagnetic
rod 8, without being magnetically saturated. For any of the those
variations,.the'means for enhancing the magnetism as described with
referénce to the variations may also be provided between the secbnd
ferromagnetic pIate_l& and the rod 19. |

Fig. 7 shows a variation of the means for enhancing the magnetism
that is providgd in the form of a fastening member. As seen from Figs. 7
(é) and. (b), the fastening member 28 includes a disc plate 29 made of
iron having a center bore and whose diamefer is smaller than that of the
first ferromagnetic plate 2, and a pair of legs 30, 30 formed from the

disc plate 29 such that it extends like the_U shape in cross section as



According to the variation showmn in Figs. 7 (a) and (b), the magnetic lines
of force travel fromthe peripheral edge area toward the center area of the
first ferromagnetic plate 2. The remaini ngl(hart of the magnetic |ines of
force that have been saturated at the center area can be directed to the
rod 8 through the disc_plate 29. Thus, the naﬂgqtiq flux density can be

i ncreased beviewedt fromsBigir &t (W Jhendiscsplasectibds rigidly attaghednto, the Jarste
i npl enented on the part B. It should be understood that_an additional disc
plate of irofenvapagnetie plated bymeans of \the,canneching,ghafits8 of the rod 8. -

t hereby increasing the crossy eection through the tic . path. Referrin

to Fig. 8, thereA¢eprding ftorthe xagiatien §h%ﬂi1ﬁeé}hgsrﬁgm andy ﬁé f Bhe %sﬂfélg
menber 12 is_backed by an additionab di s¢ plaie 31 that proyides the neans
for enhanci nlinescofrdgree iteayelricom dhe mesietierpl £dge ar ertQ'(ﬂHl ¢8ndeC and
has the dianeter which_js slighty sppller than . that of fhe firsg
ferromagnet i @red af the finst; ferromegnebic plats,du| Jhe cemainingopant ofthecnt or

t hat accepts the base 15 qof .the fastening nmenber 12 attached to the back of
the first feragnegimdines ﬁ&af@' ce thatchave, %E?Wa%%égs&?ﬁmrnﬁeépeni ngs

neerted. | THEAMBANAITEGESL YAcHE PR ArHgh e Bt % JHER: Ber ence to
Crbodi ment « SRIeRs ciluk SaBFt, s Yarickeael frtebeohe pedication Bptnkois
descr1 Ded. Uik 0t Dpt8 st w1 38, Fhslondhfio BGL oL gl
O 8 ooRe G Wl i FAF B0 B HEAGH ot el S L™ ©
connecting sgg{v}ee?l é’i@ Spatieszla?\'aggfsct pfd%et f&sﬁh&%v‘fic{’é&‘iﬁﬂi{iﬁ &Rgagi ment s.

section through the magnetic path.

Referring to Fig. 8, there is another preferred embodiment in which

the fastening member 12 is backed by an additional disc plate 31 that

provides the means for enhancing the magnetism. The additional plate

12 is made of iron, and has the diameter which is slighty smaller than

that of the first ferromagnetic plate 2. It includes a rectangular

recess 32 at the center that accepts the base 15 of the fastening member

12 attached to the back of the first ferromagnetic plate 2, the rectangular

recess 32 having openings 32a on the lateral sides thereof through which =

the pair of legs 14 can be inserted.

The means for enhancing the magnetism described with reference to

Figs. 1, 2, and 3 for the part A or B or both is not limited to those

embodiments where its constituent parts are previously assembled as

described, but may be varied as shown in Fig. 9. As seen from Fig. 9 (a),

it may include a rod 8, an additional plate 33, and a backing washer 34

which are separately provided and may be mounted to the first ferromagnetic

plate 2 in the sequence given above. In this case, the rod 8 has a
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* The additional plate 33 is made of iron, fornmed like a disc, as in the
precedi ng enbodi nents, and has a center bore 35 fornmed froma barring. The
,back washer 34 has the disc formlike the gdditional plate 33, and has a
‘center bore 36 therethrough. The back washer 34 may be made of nonmagnetic

or ferromagnetic materials. Accotdi to, th nbodi t '
the additi or@ﬂ"?ﬁ'tdf‘ésShS%‘ S93!ﬁ?§y1%ég gP‘é@ePfP%eﬁg‘I‘ gigkpsr&(lgg e ?,ﬁ%g?,?é’n"t%;
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gzdﬂt %éngt gg)oi)‘Z?:ﬁf@\:g%.hﬁﬁreﬁgfﬁEa@ggﬁ%gtﬁ i#%sert edg_t h:]ouijhhléhe_. articl e 37,
(S:Qﬁ];]tec'?i ';]hat ;fs é%ﬁﬁi’é"% B‘_’eﬁpn}mgﬁe arti c?séérg%&)%ke‘?\%)’ f’ﬁg aboﬁlgﬁggﬁgagéyt he
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various pref ernbodi ment's an e respective variations thereof that
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pass through etic circurt wthout belng saturated. As such, the

V”f?gghit chggﬁga ey b&3ARYs FhSteREd TBNEHY arFiene! tha'pdie of ilbks dd é1iithy
fastening member 12 is pierced into the article, and is then folded over
behind the article, thereby coupling the additional plate 31 and first
ferromagnetic plate 2 together. This process may apply to the part B.
For the embodiment shown in Fig. 9, the fastening process may be
accomplished in the similar manner. With_the connecting shaft 9 of thé
rod 8 being mounted to the center bore 35 of the additional plate 33 as
shown in Fig. 9 (b}, the connecting shaft 9 is inserted through the
article 37, and then the baék washer 34 is mounted to the portion of the
connecting shaft 9 that is exposed behind the article 37. Then, the
bottom end of the connecting shaft 9 is.pressed to provide a rivet 38.
This rivet 38 secures the part A to the article 37, with the first
ferromagnetic plate 2 and the additional plate 33 coﬁpled together.

It may be appreciated from the.various preferred embodiments and the
-respective variations thereof that the means for enhansing the magnetism
allows the magnetic lines of forcé to pass through the magnetig circuit

without being saturated. As such, the magnetic force brovided by the

permanent magnet can be utilized :fully without causing any external



- 12 - magnetic |eaks. Thus, the powerful nmagnetic attraction can be
provi ded. Although the present invention has been described in full detail
with reference to the enbodinents, it should be understood that various
changes and nodi fications may be made wi t hout departing fromthe scope of
the invention as defined in the appended ¥ ains. In particular, it wll be
appreci ated that the features of different enbodi rrents may be conbi ned.
Clainms:- 1. A magnetlc | gck devi ce conmp risi gg'w #rst el ement’ co or'i sing a
per manent magn&BEASKAC A S ent "'dlfr yerdy §t1q aLReRASHLON (F3NaPS i r st Wt
side for provi ¢drogidede pol arity and a second side opp05| te to the first
side for the oPPOSi fguBOlRth YureBedt iibediioh HROBEL] GeRdibea {oiclly
attached to the sai 01]!1 permanent nmagne non-
ferromagneti c arethbs umeh pa@‘kaglcﬁgtq rt@epthmﬂrmgmghode be hmdferats:tod
ferromagneti ¢ Rhgkevdribts WRindddl hndibalPidatdods GER dethadhrthiraned with

the central bore o per manent ma second el enent conpri si ng a

second ferronagﬂ?@?l‘%mpl from Bea S6ARD| 5'1“! é@ﬁ@'ﬁ'iﬁ’ﬁ hdefined irdd8d si de of
]Ehe per manent rH%@Qﬁ‘éedl &mmsecmadp&anrcemg,n@tlﬁngl B&%pb?éﬁiglge@ that €He ]
erromagnetic material ext er m an i se ably engagi ng the
first ferromagrfé@Fere afedig??'&"gl ?/n’ 8? 'ﬁtd’ Pax by © ?'ﬂ’gﬂgg‘n a rod of
ferromagnetic material extending fromthe first ferromagnetic plate, via
t he said bores; and



an additional ferromagnetic plate attached to one of the .first and second
ferromagnetic plates at the point where the said one-ferreragreticptate

and the associated ferromagnetic rod are connected, the addltlon
ferromagnetic.plate overl apping the area of the per rraum Eimgmieby
increasing the cross-sectional area of a magnetic pat

magnetj sm provi ded by the permanent nagnef. A rragnetlc Iock devi ce as

claijred in claim1, including a further addi ti onal ferromagnetic plate
attaC"hed to the q4hgfs.0f the first and second ferromagnetic plates. 3. A
magnetic | ock deviee—as claimed in claim1, including a dianetrically
enl arged portion of the rod associated with the other of the first and

second ferromagnetic pl af q\n,ag,‘t'@cqcs%& Qg{;{éeogorg:.qqggﬁ%lg the .associ at ed
ferromagnetic plate. 4. A magnetic |ock device as aimed in any preceding

claim including a fasf&tftnglenanscronprdeing af@%hﬂd’né%'@"nﬁ%‘é{"ﬁa@ attached

to the back of thnéﬁanstor@r t AP S QR DARGARIALC aPF M€ side For providingM S
- 14 - netlc | ock gien ce conprisin irst_el ement

conprising a per r?&ﬁe?ﬂlaﬁje@{n R R §P TR S LN OPRPS LSS &P FP%\%‘I’?F i} 9t fon ghe
havi ng a first sicgposiae guiavidi,ng: ﬁnetpﬁér&bmagheaud ﬁaseaa@ddw detagneasi t e

L e e o
ferromagnetic endbommaeanackagilngurtm@apleemaeme mgraeenfamasmdrte ahd rigee
ferromagnetic pl gifsd BeArdddgndtlict pBtd DAY BHe Aund€MNUHdhaPP2Ca central bore

- aligned with the central bore of the permanent magnet;

U a second element comprising a second ferromagnetic plate
detachably attached to the said second side of the permanent
magnet ; '

the second ferromagnetic plate having a rod of ferromagnetic
material extending therefrom and disengageably ehgaging the first
ferromagnetic plate directly, or indirectly through a rod of
ferromagnétic material extending from the first ferromégnetic
plate, via the said bores; and

an additional ferbomaghetic plate attached to one of the
first and second ferromagnetic plates at the point where the said
one ferromagnetic plate and the associated ferromagnetic rod are
connected, the additional fefromagnetic plate overlapping'the
area of the permanent magnet, thereby. increasing the
cross~-sectional area of a magnetic path #nd énhanding the
magnetism prdvidéd by the permanent magnet.

2. A magnetic lock device as.claimed in claim 1, including
a further additional férrohagnetic plate attached to the other of
the first and second ferromagnetic plates. '

3. A magnetic lock device as claimed in claim 1, including
a diametrically énlarged'portionnof the rod associated with the
other of the first and second fekromagngtic plate, the said
portion engaging the assoeiatéd ferromagnetic plate.

4. A ﬁagnetic lock device as claimed in any preceding
claim, including a fasténing member made of ferromagnetic
material attached to the back of the first or second

ferromagnetic plate.



. mae e

aligned with the central bore of the permanent nmagnet; a second el enent
conprising a second ferronmagnetic plate detachably attached to the said

second side of t i et; the second ferromagnetic pl ate having
a rod of ferronma Hmmmg""wnﬂxtendi ng therefrom and di sengageably
e

engagi ng the first
rod of ferronmagnetic nateri al

rronegne

via the said bores; and a dianetrically enlarged portion of the

ferromagnetic rod gssocimakRétiW 16ekoBsvie tofbriisigg: and second ferronag
at the point _where the said one ferromagnetic | ate and the

associ ated ferromadnEtit PR SEBRIREA, PE TR

pl at es,
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ned in claim5 or 6,

i ncl udi ng a faSeensmagnetdeherclogues packamingnheneerransnt Megnet andadieed to t he
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conprising: a

bore traversi ng!ignedniltha b Feq
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first el ement cor‘rEr|15| nrg a_p ( :

13l boreiofethe Peppansnl pagneti - 15 -
* a second element comprising a second ferromagnetic plate
detachably attached to the said second side of the permanent
magnet;

the second ferromagnetic plate having a rod of ferromagnetic
material extending therefrom and disengageably engaging the first
ferromagnetic plate directly, or indirectly through a rod of
ferromagnetic material extending from the first ferromagnetic
plate, via the said bores; and

a diametrically enlarged portion of the ferromagnetic rod
associated with one of the first and second ferromagnetic plates,
at the point where the said one ferromagnetic plate and the
assoclated ferromagnetic rod are connected, the enlarged portion
engaging the associated ferromagnetic plate and overlapping the
area of the permanent magnet, thereby increasing the
cross-sectional area of a magnetic path and enhancing the
magnetism provided by the permanent magnet.

6. A magnetic lock device as claimed in claim 5, including
an additional ferromagnetic plate attached to the other of the
first and second ferromagnetic plates.

7. A magnetic lock device as claimed in claim 5 or 6,
including a fastening member made of ferromagnetic material
attached to the back of the first or second ferromagnetic plate.

8. A magnetic lock device comprising:

a first element comprising a permanent magnet having a

central bore traversing it and having a first side for providing

er manent magnet having a central



one polarity and a second side opposite to the first side for the opposite
polarity, a first ferromagnetic plate rigidly attached to the said first

‘side of the permanent magnet, and a non- ferromagnet agi ng
t he permanent. magnet and the first ferromagnetic pl amllmmnmmmﬂmnand
having a central bore aligned with the cent¥ar bore of the permarfent
magnet-; -a second el enent conprising a second ferromagnetic plate detachably

-

attg@ched to the .said second side of the, permanent magpet; the second
fer Sammgnet i ¢ pl 208 RAIOTHY 7% 1 S0Foop AABRRLE TEES (G Sbyaiandiatgthe
therefrom and di sepgsigeapdpretpagi Niystheedronadnet o6 rplaag ragidlypbotazhed

directly, or indiregtly thrQuah a.rod of ferromagnetic, material extendi ng
fromthe first fé?rghr?aéﬁlé({]ifgr%? ast;g‘,e 'o\c}‘i g,f‘? gpns'%qeagb%arggg?’ and % "P4st eni ng
means made of ferfeormgeettiic metlosied ratkagihedtheopetranbat magietoned dhet he

first and second ey QURAREERGR! LAY 1o LRE mkrgndwmdﬁgtmeﬁaﬂ bors

ferromagnetic plate e assoclated ferronagnetic rod are connecte
t her eby increasi adigned ¢ids heceptoiiaborg ©8 Yie aermagant imeepsish and

enhanci ng the magnet igSgeadrY b tafdn B YedmBpi 9L NRRBEnd R PEImaglet 1A PRAREL I C
| ock device as clained in i ncl udi ng an addltlonaF ferromagnetic

claimg8
pl ate attached tdetarbaply Sttashede ko e 2aido Bt FidepPhithe AjFmanett pgnet i ¢

| ock device as chagmgdd in claim8 or 9, wherein a dianetrically enlarged

portion of the rod associate i.th the fir 0 cond fer netic plate
engages the associ at Z;Z'ef-s‘eercrO B?ra%gﬁé'?'?a(,gnﬁfgqt gigtﬁ?’aiﬁ' Snré 9 8{: Io%ggméﬁg\r}‘?%i@ as
clained i n any ofmatérdiaiise@endirni0 thénedroniiand disengadeably ®ogaginggthee fbest nade

g‘;} df;-e_r romagneti ¢ rgpf Gl 12t bRfkefitdtife ohafta pbcdiferidligh kol i first
~ ferromagnetic material extending from the first ferromagnetic '
-plate, via the said bores; and

a fastening means made of ferromagnetic material attached to .
the back'of one of the first and second ferfomagnetic plates, at
the point where the said ferromagnetic plate and the associated
ferromagnetic rod are connected, thereby increasing the
cross~sectional area of a magnetic path_énd enhancing the
magnetism pbovided'by the permanent magnet.

._ .9. A magnetic lock device as claimed in claim 8, including
an additional ferromagnetic plate attached to the first or second
- ferromagnetic plate. ' '

10. A magnetic lock device as claimed in claim 8 or 9,
wherein a diametrically ehlarged portion of the rod associated
with the first or second férrohagnetic plate engages the
associated ferromagne;ic piate.

11. A magnetic lock device as claimed in any of claims 8 to
10, including a further fastening member made of ferromagnetic
material attached to the back of the other of the first and
second ferromagnetic plates. '

: 12. A magnetic lock device as claimed in claim 4, 7,‘8, or
11, wherein the fastening member has a base portion attached to

the associated ferromagnetic plate and a pair of legs extending



second ferromagneti c plates. 12. A magnetic |lock device as claimed in claim
4, 7, 8, or 11~ wherein the—fastening nenber has a base portion attached to
he associ ahed ferromaﬁnetl c plate and a pair of legs extending - * C L

t
M S * w l E"”: lﬂﬁm portion, to provide a U shaped cross section,

t he base po shape conf ormng to the shape of the
ferromagnetic pI ate t'owhi ch the base port%on is attached. 13. A magnetic

| ock device substantially as descri bed W' reference to any of the T

enbodi nents illustrated in the acconmpanyi ng draw ngs. v/
from the base portion, to provide a U-shaped cross section, the
base portion having the shape conforming to the shape of the
ferromagnetic plate tdwhich the base portion is attached.
13. A magnetic lock device substantially as described with
reference to any of the embodiments illustrated in the

accompanying drawings.




