2252593 MAGNETI C LOCK DEVI CE The present invention rel ates %g ﬁ magneti c

| ock device that nmakes use of the attracti,ng action of t he? 6 3tism A
¢ conventional magnetic | ock device includeé a permanent magnet having a
first side for providing one nagnetic polarity to which a first _
ferromagnetic plate is attached and packaged in a nonmagneti c encl osure,
and having a second side_oppositeﬁh&ﬁgfhrs S@ﬁﬁ or providing the opposed
magnetic polarity to which a secq i dﬁgﬁn |E;plate may be detachably
attached, the second ferromagnetic plate having a rod extendi ng therefrom
and adapted to be inserted through the respective bores in the permanent
magnet and encl osure so .that the rod can di sengageably engage the first.
ferrgngnetic pl ate or the rod extending therefrom The conventi onal

magne¥i c 1 ock devices are used as attachnents for handbags, baggage , and
the like, or for clothes, belts, and the |ike. According to the
conventional. magnetic | ock device, the ferromagnetic rod on the second
ferromagnetic plate is inserted through the respective bores in the

R BT Bl T A
mist be at Pirﬁ;}eengﬁiﬁcé’r'@esc%ﬁbéfhgé i"ilag"é%&hi nto registry with the bore in

"~ the enclosure accurately. Usually, several attenpts nmust be made until
the two parts are mated successfully. As those attenpts are repeated each -
tinme they are to be coupled together, the surface of the enclosure will be

qigaged (such as scratches) by the o
A conventional magnetic lock device includes a permanent magnet

having a first side for providing one magnetic polarity to which a first
ferfomagnetic plate is attached and packaged in_ﬁ nonmagnetic encloéure,.
and having a second side opposite the first side for providing the
opposed magnetic polafity to which a second ferromagnetic plate may be
detachably attached, the second ferromagnetic plate having a rod extending
. thefeffom and adapted to be inserted through the respective bores in the
permanent magnet and enclosure so that the rod can disengageably engage
the first ferromagnetic plate or the rod extendihg'therefrom. The |
_conventional magnetic lock deviceé are used as attachmgnts for handbags,
.baggage , and the like, or'fof clothes, belts, and the like.
| According to the conventional.magnetic lock deﬁice, the ferromagnetic
" rod on the second ferromagnetic plate is inserted.through the respective
bores in the permanent-magnet and enblosu;e when the first.and'seéond_
ferromagnetic plates are to be coupled together. When this occurs, the
..sliding motion of the second ferromagnetic plate relative to the surface
_of_the enclosure must be attempted in order to bring ité rod.into registry

with the bore in the enclosure accurately. Usually, several attempts



r

~sliding notion. There is another conventional magnetic |ock device that is
primarily designed to elimnate this probl (as di scl osed i n: the Japanese

pat ent applications Nos. 1-191404 and 2-105503) This magnet.i ¢ | ock device .
i ncl udes an encl osure which is fornmed to present a depressed surface on the

si de t hat eﬂggg%'g hiR F%‘E”Q\d &b Qg%ecmﬂeﬂt &cc@ggfdlﬁgha{ﬁl nCPQed

conventi ona magnet I C evi ce . construc- tion udes.-

anenct osur e Jheuehg e %%‘a@hsﬂlhea&?eyoﬁré it ¢ CeupRaEigathériet cgn'd

ferronagnetlc en the second ferromagnetic plate i's sl

relative to stheaceeef ‘%ﬁ@ eéhc%‘etﬁecmqf bk NfanBBéd qSUELE a8Osdridéhds) Sby @Hecan be

brought into regi-ster- with the bore in the enclosure, it may be appreC|ated

that it can ?Fdﬁiévﬁ&ﬁhon%éﬂ‘@ idedtother ConvédtisRal aueﬁéh&%cw@laé tqnae

center direc w t hout -any effort to locate the bore randomy. hi-s ¢

reduce any ReSsinkeiAaESIRnEd o BDMMiAaBs AMis iprobldn Fhs dusdds‘eaudntu@ul d be
attenpted in the sane manner as for the earlier-nentioned prior art

construct i OUa?Aﬁesespatteef olopl Reatieies Nbeod -1DPI04! Aird 2FDOS59BDN Thid hisgnetic

depressed surface on the enclosure provides an effective nmeans for

protecting tibex AaviEs dh€1uaesi 5 bndloase W3 oh HiseTeiREIRS predenttdidepragadd,

it would be desirable to be able . to provide a new and inproved

const ruct i ogupfadehen rohe NsildectatCingiges Céhet Sedondefarirbmaghetic aldgnr essed
surface to be formed on the enclosure, w thout affecting the functions of .
the device. In iThe Easterhédttoriedr. oonvendiorme]nmagnetio dockialeviee hasoadi eupstoud-he
present invention conprises a first elenent conprising a pernanent magnet:
having a cenfomlthbbr enéTuaesraienglosurerhaviagi the depnessed surﬁac’eoon phevi di ng \J

. one polarity and a second.side opposite -

side engaglng the second ferromagnetlc plate " Thus, when the second

ferromagnetlc plate 1s Slld ‘relative to the depressed surface of the
"enclosure S0 that 1ts rod can be. brought 1nto reg1ste; with the bore in {
-_the enclosure, 1t may be appreclated that it can be moved along the |
'idepressed surface-toward-the bore at the center d1rect1y, w1thout any -d:”:
effort to locate! the bore randomly This”can reduce any possible damage .
that would occur_lf,the sl;dlng motlon:WOuld be attempted in:the.same_:- |

manner as for the earlier-mentioned prior art construction. - -

It 1s therefore understood that. the prov1s1on of the depressed '
| surface on the enclosure prov1des an- effectlve means for protectlng the
enclosure aga1nst those p0331b1e damages In th1s regard it wmud )
'fmmmwhwmm&'7” "mpmumanwaM1mmwdmmumnm
_of the magnet1c lock dev1ce that perm1ts such a depressed surface to be-
iformed on the enclosure, w1thout affect1ng the functlons of the device.

In its spec1f1c form, a magnet1c lock dev1ce accord1ng to the



to tthe first side for the opposite polarity, a first ferronagnetlc pl ate
rigidly attached to the said first side of the permanent nmagnet, and a
:non-f erfomagnet i c-encl osure packagi ng the pernmanent magnet and the first
ferromagnetic plate into one unit and having a central bore aligned with
the central bore of the pernmanent nmgnet; _and a-second el enent conprising a
second.ferromagnetic pl ate detachably artQChed to the said second side of

t he permanent ﬁmﬁt itveat S&C @Beprfises Qﬂﬂ‘gﬁﬂt Ie(!e@érftl eoxhﬁ\tsmg a ferromagnetic

t di t he f t di tly,
b | ndi rect |y PRABIGAC PARBRE Aot &1 SorsrDy ik Eobf AETRITE fly FROPLRE 3 1 r
ferr ormagnet I C. pimettesia'e erot'hmr-owadﬁ)gbonespolamw hed ensémdreidenobmdmg a
depr e3sed surf?gqihl nf;“gy Pg? V\g,lr dJJ sgggnﬁ%rlgﬁégghgr%y gargl nal edge

toward the centfal bore o ncl o i Se n that a magnetic
gap i s defi nedfemtiomhgngtigi let r‘widilhtaértaehﬁdngon@m paighéirss mbdbof, between

the depressed gug f{fé?ﬁargntt H%n%@da%]ué %aﬂnﬁeﬁﬂaﬁaéﬁét@csﬁ‘c‘i’aﬂié' 9&:-@&16{
per manent magnet. The second ferromagnetic plate be slid alon

depressed surf She REFmANFE EnBAENTh At Fiée €36?5§6F‘§°matgﬂe"e’r?s giafe dago Pf‘%
proj ection canuhge adidecidi raa@éhwaansbrecaw@bel WitJhOv\ﬁé’ dehtralbbsre af the

center of the gnclosure An ad antg S @io§ 'ﬂ5 t he. rzﬁqam n f the '
depressed surf 5% PRSP OTRERRE SREGR Fo5P FmE é’%‘frﬁﬁh AEOARBt . Thus,
t he encl osure fenromegmetde platier detmcbablyngticiched uooluherwgmetseoomatsede aI t hat
can- be rnaCh"1egf é%etPé%dlﬁéhé‘ﬂggﬁivithe slﬁbﬁh ferromagnetic plate having a

C ferromagnetic projection disengageably engaging the first
et ferromagnetic plate directly, or indirectly through a
ferromagnetic projection extending from the first ferromagnetic
plate, via the said bores; and the enclosure including a
depressed surface inclining downwardly from a peripheral marginal
edge toward the central bore of the enclosure' characterised in
that a magnetic gap is defined, with or withonf an interﬁening
non-magnetic member;'between the depressed-surface of the
enclosure and the said second side-of'the_permanent magnet.
_ The second ferromagnetic plate can be slic_along the
depressed surface of the non-magnetic encicsure, to ensure that
its projection can be guided directly and'accurately toward the
_ _ ~ bore at the center of the enclosure. ' : '
Ke/ ' | ' An advantage is provided by the spacing of the depressed _
| ' surface away from the second side of the permanent magnet. Thus,
" the enclosure may be made of brass or any other non-magnetic

material that can be machiined to the desired shape. This



4 contributes to the reduced weight of the device as a whole. Furthernore,
the manufacturing process may be sinplified wfth | ess manufacturing’ costs.
The above and other objects, features, and advantages of the .present
invention will becone apparent fronrthe detail ed description of the :
preferred enpagibunes tof thd getivoednie it dBthe devicy adedl whbldl T BireheffRe] O

t he acconpanying drawi ngs, -in which: Fig. 1 is a sectional view.gf.a,first’
preferred erthedhamifaciirihgerpeesenay ibeveinplofied-with 2esd mumifast@ding hxpsts 0SS
section of the part of the device according to a second preferred:

‘enbodi ment that provides the nagnetically attracting action: Fig. 3
illustrates the cross section of the magnetically attracting part accordlng

to a third preferred enbodinment; Fig. 4 illustrates the cross section of -
the nmagnetically attracting part ‘according to a fourth preferred ' --&J,
enbodiment; Fig. 5 illustrates the cross section of the magnetically

attracting. part. according to a fifth preferred enmbodi nent; Fig. 6

i |l ustrates the Theoakoweeand other objectsnofeatioas,| pnchadvarrbages; ofathe peeseng a
depressed surface varying in-the profile fromthose in:the preceding =~
ermbodi ment s;inFentiof willubecomecappanentc foew the oddtaknledf desoriptipneot dhel y
attracted part of the device accordlng to anot her preferred enbodi nent;

Fig. 8 illuprefierred: émbodimandssef therinyentios thapnis mmvidpdawzthhamﬁengrqaatm _
according to a sixth: preferred enbodi nent; and- Frg 9 |IIustrates the Cross
“section of tthe angymeenx;aglQrauthSactn|v§10h “ | ' o

-Fig. 1 isa sect1ona1 view of a f1rst preferred embodlment of the - f.i:;.'
present 1nvent10n, f:' | - : |
F1g -2 111ustrates the cross sectlon of the part of the deV1ce
V'accord1ng to a second preferred embodlment that prov1des the magnetlcally
attract1ng actlon,'Vf - . | : . . | B | -
Fig. 3 111ustrates the cross- section. of the magnetlcally attractlng_
| part accordlng to a th1rd preferred embod1ment,
Fig. 4 111ustrates the cross sectlon of the magnet1ca11y attractlng._d
part accordlng to.a. fourth preferred embod1ment
| F1g 5 111ustrates the cross sectlon of the magnetlcally attractlngf";-.ys
.part accordlng to a fifth preferred embodlment _f
F1g 6 111ustrates the cross section of the magnetloally attract1ng -
part hav1ng a depressed surface varylng 1n the proflle from those 1n the”'f:'“ “
'precedlng embodlments, o | o
'Fig. 1 111ustretes the.Cross:seotioh'of_the magnetiCallp attracted'”__ -
:part of the deriee accdrding to another:preferred embodiment;
| Fig. 8 111ustrates the cross sect1on of the magnet1ca11y attract1ng
part accordlng to a s1xth preferred ‘embodiment; and

Fig. 9 111ustrates the Ccross sectlon of the magnetlcally attractlns}_'



5 part according to a seventh preferred eanglnent Fig. 1 illustrates the
cross secti'on of the magnetic | ock device acCording to the first preferred
s enbodi ment thereof. As seen-fromFig. 1, the device conprises two parts,
generally designated,.,as A and B. The part A, which may be referred to as
the "magnet Pé‘é‘? [agcerding o ﬁgsefY&F'ﬁh prey quﬁ@teﬂ'bP‘ll\'é‘eB'&rt B magneti cal | y, whi ch
may be Teferred to as the "nmagnetically attracted part". The patt.A. .

i ncludes a cylindrical permanent nmagnet 1 having a central bore 11
extending therethrough, a first ferromagnetic plate 2 rigidly attached to a
first side of the permanent ‘nagnet 1 for providing one magnetic polarity,
and an annul ar .menber 3 rigidly attached to a second or opposite side of

t he gsrnanent magnet 1 for providing the opposed polarity. The permanent
magn :

a ngnrraéne{r:hI:Steﬁf&e'ggﬁ L st p%cseéq?%%eﬁ@?”e?h%%gtfo%ﬁn%vifégfdsléﬂh |
open at t heSERRLEIAR z!:1€s§p EhgFed dmbodiBent, ARGl 28 sfin iy o
ortion 5 rEWE: g %efaf‘i”a copmetiatt B0 WBRGR, eotalty BeRighafilof
'-?ﬁteeé‘gh?grd‘fﬁ%égb% ahisn, A7 B g R SR Eh PRB R #“@r%%ﬁlﬁéﬁki o
et on PR RORERLIE AR RBRATOALOY RN R SoRSREATES  vrar

2 f'm'g f%h@mm%mzwﬁypsmaw oBR1CTHE B B frdtuded By 1 IREHIER] © Pl ate

~permanent magnet 1 having a central bore 11 extending therethrough, a
first ferromagnetic plate 2 rigidly attached to a first side of the
permanent maénet 1 for prpviding one magnetic polerity, and an annular
member 3 rigidly attached to a second or oppoeite side of the permanent
.nagnet'l for providing the opposed poiarity. The permanent magnet 1,

. first ferromagnetic pléte Z;and annular member 3 are packaged in a
nonmagnetic enclosure 4 thet may be.made of any nonmagnetic material sueh.
-as brass. | ._ |

‘The enclosure 4 has the cylindrical shape closed at the top and
open at the bottom, on its top end side, the enclosure 4 is formed to
p:ovide.a depressed surface 8 like a funnel, having a peripheral flat

_ portion § resting against the'annular_member 3, a slanted portion 7
extending downwardly_and_inwerdly.from the peripheral flat portion 5
toward the center, and- a bore 6 at the center. The center-bofe 6 is

 formed to include_an cylindrical extension 9 depending downwardly therefrom |

-~ like a skift On the bottom end'side, it includes nails 10, '10 extending

| .1nwardly radlally for holding the permanent magnet 1 and first ferro-

' magnetlc plate 2 firmly.
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6 The extension 9 dependi g downwardly fromthe center bore 6 forns a
cylindrical shape which is fitted inside thegenter bore 11 through’ the
permanent magnet 1. The first ferromagnetic plate 2 includes.a rod 12-.
extending into half the depth of the bore 11. The rod 12 has a shaft 13

ext endi ng downwarThe/ ektunsesn Onepeddivy abwnwasdlas fioi ahiglcehber bbres forms a
ferromagnetic plate 2. The bottomend of the shaft 13 has a flange or

rivet 15 for nevd ihgr icak shape whécdiisgfittedvandide thdicenter dore Hat thriouglarthsol d
a palr of mounting | egs 14 and secure it to the first ferromagnetic plate
2. The part Bermandritemagngbel.i cThé Firstt ferronagnetic, plate Lidesludesecoodi 12
ferronagnetlc plate 16, a rod 17 nade al so of ferronmagnetic material "and . .
ext endi ng frmntehdurfgemmdhﬂfr theralgptit iof theaberel 61on Theeodi e hasier shaftf aclng o
the part A and a pair of nounting |egs 18 secured to the second : ~
ferromagneticl3 pkbemhﬁé domwardlmthesefrem sindewhilchr pasises - thheughe thai Fifst r o-
magnetic plate 16 is made of iron, and .is formed to include a peripheral.
mar gi nal f| atferdomaghetichedates lapdhechdtbollmndcnft bke shaft 13fhasha: ﬂfangeampond-
ing annul ar._ flat portion 5 of the enclosure 4, and a slanted porti-on 20

ext endi ng i nveivetyl5 doimed! by foress;t eletqldrnaonetvadrdharrgdmillyf?mﬂ:hwgb d&d,
the slanted portion 20 forming the protruded surface 21.matching the shape '
of the corredpddda mpideyfr uometgnsdlessdé #dosecure éhdioothe &irst fetrompaneticided
surface 21 is flat at the center t hereof, as 'shown at 22, where a bore is
provi ded for lbl@(tepﬂl ng the rod 17. -The rod 17 -has' t he d| ameter that allows
the rod 17 to be inserted into the cylindrical part 9 on_the enclosure 4,

and the | ength orTheeipark Bi an the |nessett1nellﬂoatmcmcaoa§/t,t dnglades \ secande - -

correspond| ng, ferrorragnetlc rod 12 on_the fir \J '
erromagne ic plate 16, a rod 17 made also of ferromagnetic matenal and

extendlng,from the second ferromagnetlc plate~16-on the's1de thereof :
facing the part A; ‘and a pair of mounting~legs"18 séCuredlto the'second
ferronagneticfplate’16"on the”opposite"side thereof;._ThedSecond'ferro-: B
magnetic'plate'ls“is made of iron,rand'is formed to fncludé-a*peripheral- -
marg1na1 flat edge 19 whose shape conforms to the shape’ of the correspond-

“ ing annular flat port1on 5 of the enclosure 4, and a slanted portion 20
”extendlng 1nwardly radlally from the per1pheral marglnal flat ‘edge 19, _

f the slanted port1on 20 formlng the protruded surface 21 match1ng the f e
shape of the correspond1ng depressed surface 8 on the enclosure 4 ‘The | &".
"protruded surface 21 is flat at the. center thereof as shown at 22 |
“where a bore is prov1ded for accept1ng the rod 17, The rod 17 has the tl
'd1ameter that allows the rod 17 to be inserted into the cyllndr1cal part
"9 on the enclosure 4 and the length or helght that allows the rod 17 |

"'flatly to meet w1th_the'correspondlng-ferromagnetlc-rod 12 on the f1rst_
ferromagnetic plateﬁ2' when the“second'ferromagnetic plate 16 is placed
on and magnetlcally attracted toward -the enclosure 4. The'rod 17 has .

- a shaft 23 whose bottom end is formed by press to 1nclude a flange 24



e e ML, Ty

ferromagnetic plate 2, when the second ferromagnetic plate 16 is placed on

and magnetically attracted toward the enclpsure 4. The rod 17 has a shaft
: 23 whose bottomend is fornmed by press to I.nclude a flange 24 = for

hol ding a pair, of .mounting | egs 18 and securing it to the second :

f err onagnetios heldigg g pair of Roushing hegmdf and seawingddy @ tthersscendnce to

the part A _Accordipg t enbocﬁﬁrrent of the netic .| ock device

t h X
descri bed aﬁ?ﬁ@‘,‘agi"?t#f-’a??%f@ Boi8cthe same marnarnes deserided HithnEgfiseence fPat e
16 for theé%grt B nmay be nmagnetically attracted toward the part A including
t he perman Pafdndt 1 when the plate 16 is placed on the enclosure 4, or

may be detached, fromth re A l1ing it away fromithe part A . This
may -be acconpl i AQeending E‘P %Frﬁj“ %egg&#aﬁ? é'*asﬁﬁ'\flﬁ(jngqq?‘cd%‘f“éﬁeg%r Q?th he
: I i that the peri | n jnal flaj. edge 1 d
e vates bt ot R el A bR Y o
respective annul gr flat, portign 5 .and depressed surface 8 ,0f the.enclosure
1 Phen « A1 Gk, gna b gpetioat 0 ERE L Sovardy Eid §Rat dodncligisk #heg can
neet the rod 12 fromthe first ferro etic,plaje 2.at their respective
ends. \ihen RERBARENt GURBNRE ok v ?%&I’ﬁ'ef’g}ﬁgg% 13 ﬁégcﬁ O Jt"EceR ﬁ\"t‘eng'_p‘gr manent
-‘magnet 1 are centere nto the rods,12 and, .17 throu t hei,r regpectiwye
ferr onagnet"fat‘f E‘F zg(;g%‘g‘faaﬁd’mlg‘.e-p%é, X quflr%sl%gﬂag[#w&c ee%%rﬁ‘ g‘t hg-}lu%nder
the action of ihe centere etic force, i fi.call he operation
may be per f"lﬁyné%l %Cﬁ""ﬂﬂt‘lésﬁegﬁ Fﬁ%’iﬁ&%m%%gcorwgﬁrr%ﬁ%e&éﬁfpl}g)égnl& Phe part B
are to be ple ether .t , fe t] | aced :
' gﬂ}-o t he eﬁtgﬁ%oéﬁgg‘%%éﬂcﬁwgﬁggﬁgg% é%qgﬁ%&at@%gﬁh?%h%g eé%ﬁﬁegf bor es
711 by sljdl Ahtthaddbifats #100f the plate 19 can engage the corresponding :
- respective annular_flat portion 5 and depressed surface 8 of the enclosure
4. VWhen this occurs, the rod 17 from the second'ferromagnetic plate' _
16 can meet the rod 12 from the first ferromagnetic plate 2 at their
respective ends. When those.rods meet, the magnetic lines of force
-from the permanent magnet 1 are centered onto the_rods 12 and 17 through
their respective ferromagnetic plates 2 and 16. Thus, the rods can |
‘attract each other under the action of the centered magnetic force.
More specifically, the operation may be performed in the following
manner. When the part A and the part B are to be coupled together, the
- second ferromagnetic plate 16 is placed onto the enclosure 4, and its rod
17 may be inserted into the center bdres 6, 11 by sliding it relative to
.the top surface of the ehclosure 4, [By:doing:this, the rod 17 can be
- guided along the slant 7 formed by the depressed surfabe 8 on)thé enclosure
4 toward_the center bore 6. The minimum amount of efforf_may be required
to direct the rod 17 toward the bore 6 by restrictihg its sliding motion
to the shortest way to the bore 6. In this vay, the damage such as

scratches on the enclosure 4 that may be caused by the sliding motion can



the top surface of the enclosure 4. By doing this, the rod 17 can be 3
gui ded along the slant- 7 formed by the depresged surface 8 on the enclosure
4 toward the center bore 6. .The m ni mum anouft of effort may.be required

to direct the rod 17 toward the bore 6 by restricting its sliding notion to

t he  short est bé\lfavoldad, hes Her i Gheldasehiithwite pkivr dﬁﬂ%@cﬁlp@bvﬂﬁssﬁip%w&ﬁeﬁ\t o
on the enclosure 4 that may be caused by the sliding notion can' . '

avoi ded, 'as i thistfegarthse with the prior art which provides lnprovenent in

. this regard The annul ar nenber 3 is interposed between the permanent :

' magnet 1 and t heThe@nnsiaremeben 3 fiat irteyppsédSbetweeh cthecpermarerits iagrst t he
top side of the enclosure 4 and the polar side of the pernmanent magnet 1 -

' facing the tbpaml the endlusargdpso sthatnxgapa2l gar e definsd bedweemibe ctopc. gap '

. in the magnetic circuit. The total weight of the device can be reduced

' the amount okidenef gthe @fclosuitecd andntheipolamiséde Dinthe eEmanienp magnet 1

configuration, and the fabrication. process may ‘be sinplied by using this-

annul ar menbeacﬁg tliEheomiside.ar Thisgap i3 fenctbrallydequivalenthto & magretic

magnetic materials or nonnagnetlc materials. Preferably, the annular - _

menber shoul dapdnntiemagnebiaciraritsi Theatotalnweightil of thetdevice icen chet t o the.

desired shape. Wen the annul ar mermber is made, any nonmagnetic material s,

br ass, copperedtmedshmthnatamwn’teﬁ rhengap 86. udbe: annnbaxamamhen'r 3 rhasbthe simple

consist of two split parts, each having the identicgl. shape such as the

semi - ci r cul aconfligpestiom. @ndrﬂy fabrication| enpcess mag be mmplané hynusingrthis 2

through 5 show several respective variations of the preceding enbodi ment.

In the vari agtmras meshet 3. Fﬂ@e @nutlna mengaét i oasgbe megle; f il ther; ferro-

magnet1c materlals-or nonmagnet1c materlals Preferably,-the-annular 'Sda-
 mémber should be: made of brass or s1m11ar mater1als that can be cut to:
the des1red shape When the annular member is made, ‘any nonmagnetlc
mater1als, ‘brass, copper,:or_synthet1c-reslns_may_befused._uThe annular l
member may'COnsist‘offtwo'split*parts,'eaCh*haﬁing the identicaIVShape -
" such as the semi- c1rcular shape, which’ may e assembled togther into one
| un1t | | . ' _ _
Flgs 2 through 5 show several respectlve varlatlons of ‘the precedxng
‘embodlment In the varlatlon shown in Fig. 2, the magnetic gap 25 in Fig. 1 =
B is f111ed with’ another annular member 26 made’ of brass.’ St
“As seen from F1g 2, “the annular member 26 1ncludes a bottom side
26a wh1ch engages the second polar side of the permanent magnet 1, and
7;an ‘upper- 31de 26b whose shape conforms to the shape of the top surface of '
~-the enclosure 4 The annular member 26 may appear to have a sllghtly o
' compl1cated proflle, but it can be shaped’ to- the desired profile by us1ng"
~ brass, copper,_or synthet1c resin materlals

In the var1at1on shown in Fig. 3 the permanent magnet ‘1 has a

center bore ll whose upper per1phera1 edge is cut to provxde a slant 27 -



is filled with another annul ar nenber 26 made of brass. As seen from Fig.

2, the annul ar nmenber. 26 includes a bottom@ide 26a which engages the

: second 'pol ar side of the permanent magnet 1, and an upper side 26b whose
shape conforns to the shape of the top surface of the enclosure 4. The
annul ar medfse the @naigsuRR fe Bas @odagressed surfang § thatppressnts apstieper, but it
can be shaped t?1$he desi red by _usinng brass, cop or synthetic

resin mat e¥iagts! that m&c%ﬁaqp,rsg%tlsﬁgm Innthis, variation, ﬁgg;@ﬁéw_ fembeEt 1
I S S ARG L BTl S 2o e 2 o
rre?rber 28 maber @yﬁ%ér?’b‘gp i3 shang @“? é?ﬁggﬁedoﬂﬂ tihe %"é’é’BﬂcWEE‘l' ar side
on its LorSdgent e REHRISRS RRENRE b oA Hhe cnslofike 41ias FOR, damveme 01y
(o L G B0 i Vit A L bl

slightly greater,in diameter than,that, of the permanent nmagnet 1, and an

- annul ar héwmﬁgyhggmﬁdaniﬂﬁ%F%&Prgﬁﬁpe whi ch surrgunds-thefpernﬁnent
( 1. 7T ' ' Fi A ' . €}
forro- nﬁgnlet: ig’{gjurj :rﬁrﬁqv{"%gani{'ﬁ@%ﬁi‘f@ﬁ?%@, °€%§H¢e§§%’r‘ﬂ‘é%‘&ﬁﬁ%ﬁﬁ MR d20 i n
Fig. 5 . i ol Lfi
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than that of the permanent magnet 1, and an annular member 23 has a |

cylindrical shape which surrounds the permanent magnet 1..

The annular member 28 shown in Fig. 4 may be made of either ferro-
magnetic or nonmagnetic materials, whereas the annular member 29 in
Fig. 5 should be made of nonmagnetic materials. - |

In each of those specific variations described above,_a magnetic

_:gap 25 may be qrovided between the permanént mégnet 1 and the enclosure 4
on the top side thereof, or a magnetié gap may be provided by the annular
member 26, 28, or 29. This gap reduces the weight, and makes the fabrica-

- tion éasy. When the annular member is made.of nonmagﬁetic matefials,
‘brass, copper; or synthetic resin matérial may also be used. The annular
‘member may aisd'consist of two split pieces. |

" In the preceding embodiments and the variaﬁith“thefeof, the dépressed :
surface 8 on the top. of the énclOsﬁre 4 providés a linearly_slanted
surface 7. The depressed surface 8 may providé a curved slant surface 30
as shown in Fig. 6. | | .
N . In each of the preceding émbodiments,'the second ferroﬁagnetic plate

16 on the part B provides the protruded;éurfacé 21 whose shape matches



gap 25 may be provided between the permanent magnet 1 and theé encl osure 4

on the top side thereof; or a magnetic gap %gy be provided by the annul ar

menber- 26, 28, or 29. This gap reduces the ight, and makes the fabrica-
tion easy. Wien the annul ar nenber is nade of nonmagnetic materials,

brass, COppertheOéha%lé”élehe Cdép?ééééd”ﬁﬁﬁabé'& BRYtiR eRclsuread. Aft'en\aeevehar
menber may al so consist of two split pieces. In the. precedlng embodi nent s

~and the vari gheogifapehriye b fliahcasi showrs da0Fiaur 1acEnStide édie, t P ief inpbetant
' enclosure 4 provides a linearly slanted surface 7. The depressed surface 8

may provi de goChisiiee tHaAnthe wollal £30 the pdrawd dnd thedrod.17 foreahb paktthe
precedi ng enmbodi nents, the second ferromagnetic plate 16 on the part B -

. provi des t he ganohdatdests othac €10 ywwien shateo par¢sesand Blaré veuphsdpe of
~the depressed. surface 8 on the enclosure 4. -Alternatively, the shape nay~j _

| be flat as shown The Fariation showd lHnsFimsk; mayt bé var beab as ashiowh cineFigir 8 t hat
 the rod 12 for the part A and the rod 17 for the part B can neet each other
flatly, when dnﬁe[-‘ig/.\oﬂpa‘retspeoftmaw B are coupl ed. ‘The variation shown in Fig.
' 5 may be varied as shown in Fig. 8 and Fig. 9, respectively. .In Fig. 8, the
~annul ar nenber 29m#yg.bd, othe aem;laanmbmbest@amaaarheaommted andtinstea mhi ch
. may be made of ferromagnetic or nonmagnetic materials may be fitted inside
; the bore 11 tdnnolayhmefierpdt mhmelnnnanalqmmade of| feriroinagnesie ort henmagnetiber al
* bottomend 9 of the enclosure 4 that extends into the bare 11 nay be
supported by mafterjzdsi masebelfntpedarmendb dhe tboeealinmhmughethaepeﬂtanent magnet -
1. In this case,_the per1phera1 bottom end 9 of the enclosure 4 that - ;‘;
.extends 1nto the bore 11 may be supported by the per1pheral upper end of | o
the annular member 31. ) | | .
" In F1g 9, the perlpheral bottom end 9 of the enclosure 4 may be _
supported by the per1pheral marginal edge of the rod 12.
In Flgs 8 and g9, the enclosure 4 can ‘be also supported flrmly, and |
_'the magnetlc gap can be def1ned between the enclosure 4 and permanent
'_'magnet 1. The constructlons in F1gs 8 and 9 may prov1de the same
functional effects as those 1n the precedlng embodlment and var1atlons '
theref. T e
According”to the'present'invention;’theirod'fOr the-magnetica11y3_
“attracted part can be directed toward the center bore by slldlng 1t
. relatlve to the enclosure when that part is coupled Wlth the magnetlcally -
attractrng-part, ‘without causing any poss1ble damage such as scratches .
on the enclosure during the sliding motion. The gap provided between
‘the permanent*nagnetﬁand'enclosure reducesjthe”height'and makes the
fabrication easy. _ - |
Although the present 1nvent1on has been descrlbed 1n full detall by '

'i'referrlng to the preferred emhodlments and varlatlons thereof it should"ff



In.Fig. 9, the peripheral bottomend 9 of the enclosure 4 may be supported

- by the peripheral marginal edge of the rod 12. In Figs. 8 and 9, the
: enclosure 4 can be also supported firmy, and the nagnetic gap can be

i3

defined between the enclosure 4 and per man&nt magnet 1. The constructions:
in Figs. 8 and 9 may provide the sane functional effects as those in the
precedi ng enbodi nent and vari ations thereof. According to the present

i nventi on,  t he beoendegptaade tigigivariqugl rhanges randt Bedifications may be magdeed

toward the centgtndi’ GeftirtShd Hrbf tide SEAGRL bY &nkO1 VARt £AHChOUerenedIgn t hat

part is coupled with the magnetically attracting part, w thout causing any
possi bl e damagéheARPENded gleilisches on the enclosure during the sliding
motion. The gap provided between the pernmanent magnet and encl osure
reddees the wei ght and nmakes the fabrication easy. Although the present

i nvention has been described in-full detail by referring to the preferred

enbodi nents and variations thereof, it should be understood that various
changes and nodifications nay be made wi t hout departing fromthe scope of
the invention as defined in the appended cl ains. - 12 - Cainms:- 1. A

magnetic | ock device conprising:
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a first elenment conprising a pernmanent magnet 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 fi
ferromagnetic plate rigidly attached to the said first side of the
per manent magnet, and a non- ferromagnetic encl osure packagi ng .t he

per manent magnet and the first ferromagnetix-pl ate into one unit and haV|ng"'

- a central bore al i gned with the central bore:of the pernmanent nagnet;

rst

and a.

- second el enent conprising a- second ferromagnetic plate detachably attached
i to the said secdddimsi:de of T'fe™ P nanent nagnet; the second ferromagne
., plate having a Terronagnetlc prOJectlon di sengageabl'y engaging the first
- ferromagnetic plate directly, - indirectly through a ferromagnetic’

proj ection extending'- fr&rﬁagﬁétif"i RRek [HeViABPRIEFENES| ate, via the said

bores;

and the encl o\ gst @@émtnso@rdsﬂsgease&-swﬁtaﬁsgdeaC}kmhgga downwar dl'y
fron1a peripheral marginal

" characterised i Pepheal 3°"Ff"a§ﬁ%? reiggpty 8n

e toward t central. bore of the enclosu
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encl osure is foruwetha @apdf diirse Sécdstqfaitghtpeomamt\ﬂmnsw fagea inavt i ni ng

downwardly fr Omﬁehﬁons@%meaaéwmwIﬁ@kaﬁ%getm pAHEAnEAY haghlte ah®VRd 1S

- central

bor e.

first ferromagnetic plate 1nto,one_unit_and hav1ng_a central.bore
aligned with the central bore of the,permanent magnet;'and

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 ferromagnetic
projection disengageably engaging the_first ferromagnetic plate
directly, or indirectly tnrough a ferronagnetic projection

and o _

the enclosure including a depressed surface inclining
downwardly from a peripheral marginal edge toward the central
bore of the enclosure'

characterised in that a magnetic gap is defined, With or
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extending from the first ferromagnetic plate, via the said bores; -

without an ‘intervening non-magnetic member, between the depresSed3~

l_surface of the enclosure and.the said second side of the

'permanent magnet.

2. A magnetic 1ock device as claimed in claim 1, wherein
the depressed surface of the enclosure is formed to prov1de a
straight .or curved surface inclining downwardly from ‘the
peripheral_marginal edge of the enclosure toward its central
bore. o _ R |
3. A magnetic lock device as claimed in claim 1 or 2,

wherein the depressed surface occupies the whole of the surface

. of the enclosure facing the second ferromagnetic plate, which

N o
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3. A magnetic lock device as claimed in claim1 or 2, wherein the depressed

~surface occupies the whole of the surface of the enclosure facing the

"

second ferromagnetic plate, which =~ -13- plate has a shape that matches _
t he shape of the depressed surface. 4. A magnetic |ock device as clained in
claiml or 2, wherein the surface of thelagnel osure facing the second

ferromagnetic plate includes a flat portion around the peripheral narginal

edge, the second ferromagnetic plate having a shaFe that matches the shape
of the depress®yathpace SHRRP theh pakehes theaphirs of drhecegaressrthdi ng to the
flat portion ofgubfilReencl 05 &> 5. A nagnetic |ock device as claimed in any

‘precedi ng claim erejn the interveni ng non- nagneti c_nenher i s an annul ar

non-magneti ¢ nmenber - di % F88RtFi6et st ER

_ | el At hEdtet 1ot Zhe
encl 8€ure, for whasdinnthel pukfiedepiths sedlssurbaning theesaatiosure. 6. A

magneti c | ock deyice suhst iaJ[I as described. with reference. any of
t he enbodi ment geﬁ”‘i‘“ﬁﬁ?eﬁaﬁ“ e alttre] %%ug%scgrr;laaﬁyf’%%ia?aav{',i‘)%‘s.%;’e pe%l%gerae
' marginal edge, the second ferromagnetic plate having a shape that

matches the shape of the depressed subface and includes a flat
portion corresponding to the flat portion of the enclosure.

5. A magnetic lock device as claimed in any preceding _
claim, wherein the intervening non-magnetic member is an annular
non-magnetic member diSposed between the permanent magnet and the

\mJ enclosure, for backing up the depressed surfacé of the enclosure.

6. A magnetic lock device substantially as described with

reference to any of the embodiments illustrated in the

accompanying drawings.
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