2137817 1 "RETAI NI NG DEVI CE" The present invention relates to an article
prowkded with rel easabl e fastening nmeans, the fastening nmeans conprising a
re i ng device nmaking use of a permanent nmagnet and, nore partii tggby

ma ic retaining 5 device inproved to produce a |l arge retaining 3 -]
whi ch wi t hst ands a conparatively heavy | oad even with a permanent nagnet
which has only a small magnetic flux density and, hence, a conparatively
smal | magnetic attracting force. 10 Hi t herto, various retaining

devi ces maki ng use of pernmanent nmagnets have been proposed and becone
known. In these known retaining devices, however, the retaining power %thh
bears the load is derived solely fromthe nmagnetic attracting power
produced by the permanent 15 nagnet. Therefore, in order to attain a |large .

retaining power, it is necessary to BRETAJNINGeDEMIQR" magnet having a
| arge magnetic attracting force. For these reasons, the conventional

retaining devices incorporating pernanent magnets could find only limted
20 use and the price thereof is inevitably raised due to the use of an

expensi ve pernmanent TR{RECATE nanSP§é°ﬁa§ﬁ‘ét“83at‘t°r 20 aFF ik provided

with relgasable fastening means, the fastening means
comprising a retaining device making use of a permanent
magnet and, more particularly, a magnetic retaining
S 5 device improved to ﬁroduce.a laﬁge retaining power which 6?

withsténds a comparatively heavy load even with a
permanent magnet which has only a small magnetic f£lux
density énd. hence, a comparatively small magnetic
attracting force.

10 Hitherto, various retaining_devices making use of
permanent magnets have been proposed and become known.
In these known retaining devices, howevez. the retaining
power which bears the load is debived.sﬁlely from the
magnetic attracting power produced by the permanent

15 magnet. Therefore, in order to attain a large retaining
power, it is necessary to employ a bermanent magnet
-hé&ing a large magnetic attracting force. For these
reasons, the cpnventional.retaining devices
incorporating permanent magnets could find only limited

20 use and the price thereof is inevitably raised due to
the use of an expensive pe:ménent magnet-having large

magnetic attracting force.
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According to the present invention there is provided an article provided

wi.th el easabl e f ast eni ng neans, the fastening neans conprising a retaining_(C}
devi ce having a base plate attached to the article, a swingable plate 5 TAL
pi vot-abl y-nounted on the base plate, and at :|l east one pernmanent nmagnet

fixep\$o one of the plates at a distance fromthe pivot axis between the

pl at'es to rel easably hold the swingable plate in fixed relationship to the
base plate, the article including or 10° compri sing nmeans retainable by

the retaining device, when the swingable plate is in said fixed

relationghip to the bageopdih¢, tEOEME SHr dEVRIEIYivert Fortlivifddd A% PRI WaSe

to the fTofce of magnetic attacti on between the pernanent magnet and the

other of the platas.ag®icle proWhded rnwith imeledddblw\fdutanimy mansGultiie v

descri bed, by way of exanple, with reference to the acconpanyi ng draw ngs,

in which:.- Fig. f28%eRiRgHBeNS cCIRRFis e \attenminingderice haviing g

devi ce enbodying the present invention; 20 Fig. 2.is a schematic

sectional plan viRPRiPlate 2ttached) tRVERQ asidflen arisyingableyplates g

schematic fgont eé | | _view of anqgther_ enbaqdi ment. of the retaining

devi ce of the inv ﬁ??%%}?f@ “‘%*?“"F?‘g.°‘hr"r e iﬁ?l G% ARG AndieaRtan® ew of

the permanent magnet fixed to one of the plates at a
distance from the pivot axis between the plates to
releasably hold the swingable plate in fixed
relationship to the base plate, the article ihcluding or

10 - comprising means retainable by the retaining device,
when -the swingable plate is in said fixed relationship

' to the base plate, against movement in a direction
transverse to the force of magnetic attaction between
tng pqrnénent magnet and the other of the plates.

15 The invention will now be more particularly
adesgribed. by way of example, with reference to the
agcompanying drawings, in which:-

U - Fig. 1 is a schematic front elevational.view of a

_retaining device embodying the present invention;
20 . Fig. 2 is a schematic sectional plan view of the
‘retaining device shown in Fig. 1:
" pig. 3 is a schematic front elevational view of

another embodiment of the retaining device of the

iavention;



fetaining device shown in Fig. 3; Fig. 5is a schematic front el evationa

vigw of still 'anot her enbodi nent of the retaining device of the. 5
i<§§§nion; Fig. 6:is a schematic plan view of the retaining device shown in ~

Fi'g~" 5; Fig. 7 is. a schematic sectironal plan view of a further enbodi nment
of. the invention; 10 Fig. 8 is a schematic front el evational view of
a still further enbodi nent of the retaining device of the invention; Fig. 9

is a schematic front elevational view of a different enbodi ment of the
retaining device of the 15 invention; Fig. 10 is a schematic front

el evational view of a different. enbodi n8at of the invention; Fig. 114s a
schematic sectional plan view of a different enmbodi nent of the retai¥hg
device of the 20 invention; Fig. 12 is .a schematic front el evational view
of a different enbaodi nent, of the retaining, device of the Lnvention; Fig. 13

is a schematic fr ot év’aﬁi%ﬁﬁpe%"e';ﬁ gechional plag giew o MR nent of the
retaining devi ¢geofnidiPaevide shBUEN ¥g. 3;

Fig. 5 is a échematic front eleQﬁtiohal view of.still
another embodiment of the retaining device of the
5 invention} |
Fig. 6 is a schematic plan view of the retaining
- device shown in Fig. 5;
Fig. 7 is a schematic sectional pléﬁ view of'a'fdrther
embodiment of the invention; - '

10 Fig. 8 is a schematic front elévational view of a
still further embodiment of the retaining device of the
"invention; | |

Fig. 9 is a schematic front elevational view of a
different embodimeni df the retainidg de&iéé bf the

15 inventioh: | _ I

Pig..lo_is a schematic front e;evationai view of a
different embodiment of the invention; | _ |
| 'Fiq.ﬂll.is a schematic sectional'plan view of a
differant embodimént of the retaining device of the

20 . Epvention:

. Fig. 12 is a schematic front elevational view of a
different embodiment of the retaining device of the
invention; |

Fig. 13 is a schematié front elevational view of a

25 different embodiment of the retaining device of the
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Fig: 14 is a schematic front elevational view of a different enbodi nent of

the invention; Fig. 15 is a schematic sectional front elevational 5 view g
a«di ff érent, enbodi nent of the retaining device of the invention; Figs. 16'
to .19 are.schematic sectional front elevational views of various forns of

per manent magnet incorporated in the retaining device of the invention; . 10
Figs. 20 and 21 are schenmatic plan views of other forns of the pernanent
magnet incorporated in the retaining device of the invention; and Figs. 22
and- 23 are schematic sectional front elevational viewsof other. forns of

t he permanenmt magnet 15 incorporated in the retaining device of the

I nvention. Referring first to Fig.- L, a retaining device shown therein is
~general | Y\desi gnated by a reference nuneral 1 gnd has a base plate 21 nade.
of a non- tic material and bent at its one end to forman upright tab

23. The retaining 20 device 1 further has a col umar permanent magnet 22
fixed to the upper surface of the base plate 21 at the other end of the
latter. A peair of bearing brackets 24,24 are provided on the front and rear
ends of the upright*}"88t3%bf the base plate 21. A shaft 25 is rotatably

held by these bearing:Jr ackekss Hbrarid thB0aIAacRbRAE ViGuTBHS, Of 1ToN
is secured at its one end to the shaft 25 so that It Is sw ngably supported
by the bearing brackdfergnt 2mbodidignt of the invention;
Fig. 15 is a schematic sectional front elevational
5 view of a different embodiment of the retaining device of
~ _ the invention;
Figs. 16 to 19 are schematic sectional front
elevational views of various fc;ms of permanent magnet
- incorporated in the retaining device of the invention;
10 Figs. 20 and 21 are schematic plan views of other
forms of the permanent magnet incorporated in the zetaining
device of the.invention; and.
Figs. 22 and 23 are schematic sectional front
elevatiénal viewsof other forms_bf the permanent magnet

18  incorporated in the retaining device of the invention.

Referring first to Fig. 1, a retaining device shown
. therein is genefally designated by a reference numeral 1 and has
,.‘; base plate 21 made of a non-magnetic material and bent at
its one end to form an upright tab 23. The retaining
20 devicé 1l further has a columnar permanent magnét 22 fixed
to the upper surface of the base plate 21 at the other end
of the latter. A paif of bearing brackets 24,24 are
" . provided on the front and rear ends of the upright tab 23

of the base plate 21. A shaft 25 is rotatably held by
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ther end of the swi ngable plate 26 is held in contact with 5 the pernmanent ™
(gggagnet by the magnetic attracting force of the latter, but can be separated
“fromthe permanent magnet 22 by being swung upwardly by manual for.ce as .
indicated by an arrowin Fig. 1. The retaining device I of this enbodi ment
can be used, 10 for exanple, as a fastener for fastening the Iid of a bag.
For such purpose, the base plate 21 is - fixed to the body of
the bag 27 by nmeans of, for exanple, rivets 28,28.: After swi nging the
swi ngabl e plate 26 to nove the other end of the swi ngable plate away from
t he permanent 15 magnet 22, a hook ring 29 secured to a lid fastening strap
27a of the bag 27 is fitted around the pernmanent nmagnet 22. Then, th
swi ngabl epl ate 26 is swng. down in the direction opposite to the ayrow,
thereby to bring the other end of the swingable plate into cl ose™®nt act
with the permanent 20 nmagnet. |In this case, the permanent magnet 22
serves as a ret®iasenfeaginsebPragikpush@sldbd Appringabde plateardfbemade @fpe

i oot on s vi i Pret +a1 20 g Bt 4 B0 Eve Mafy {5 S PBL AT (e
contacting forcgs Reingssly Rpger Rl BRNERY y_ga_gﬂﬁ) b¥acREts tmz__awi nggal e pl ate
26. Thus, the 6. retaining device of this enbodient can withstand a
consi der abl y | aother end of dhevsreingabde ppkakendht isrigadt insmataat twichdevi ce
has a Corrpar gt ié/heeI %egmrrgrlxelntmmggr%ti %yas:}xé atr?;[t;inggic att_;ractiriq force of
the latter, but can be separated from thg permanent magnet _
22 by being swung upwardly by manual force as indicated by -/
an arrow in Fig. l. . .
" The retaining device 1 of this embodiment can be used,
10 for example, as a fastener for fastening the lid of a bag.
For such purpose, the base plate 21 is fixed to
the body of the bag 27 by means of, for example, rivets
28,28, After swinging the swingable platé 26 to move tﬁe
other end of the swingable plate away from the permanent
15 -magnet 22, a hook ring 29 secured to a lid fastening strap
27a of the bag 27 is fitted around the permanent magnet 22.
Then,.the swingableplate 26 is swung down in the direction
opposite to.the arrow, thereby to bring the other end of
the swingable plate into close contact-with the permanent
20 ‘magnet. In this case, the permanent magnet 22 serves as a
retaining member and the load applied by the member to be
retained, i.e. the lid of the bag in this case, acts in the
horizontal direction as viewed in Fig. 1. Hence, almost

no force acts against the contacting force between the

25 permanent magnet 22 and the swingable plate 26. Thus, the



~force. The hook ring 29 to which the strap is secured can 5 be inserted /£ ¢
into the retaining device 1 and fitted around the pernmanent magnet 22 f'
any desired direction. Figs. 3 and 4 show anot her enbodi ment of the

retaining device ; The retaining device
2 -of this enbodi nent has a base plate 31 made of a 10 ferromagnetic

mat eri al and bent at both ends to provide upright tabs 33 and 37. A

swi ngabl e plate 36 nade of iron is swingably nounted at its one end on a
pai r of bearing brackets 34,34 provided on the upright tab 33, through a
shaft 3%which is.rotatably carried by the 15 bearing brackets 34,34. A
col utmars-permanent magnet 32 is fixed to the upper surface of the base
plate 31 at a portion of the latter near the upri'ght tab 37. A hook ring
38 is retained by the upright tab 37 which serves as the retaining nenber.
In this enbodi nent, a closed magnetic path 20 is forned through the

per manent nagnet. 3Petdiddagpdétize3df atilst Babsdiengabhe yiltakeamd aas i ndi cat ed
by arrows in Fig. 3. In this enbodinent, it is necessary to use a permanent
magnet havi ng no yefesiferahbyargerlead eyra whep the pepganent magnet ysedk 5

ooy aoe i SR SRR R coablE sty SEASL BHaCRY kit 1
one end thereof W kfpcRear thg HookCkehd 284 cddwhichf ikhe R@rdpeibesectiteldScan
5 be inserted into the retaining device 1 and fitted around
the permanent hagnet 22 from any desired direction.

Figs. 3 and 4 show another embodiment of thé retaining
device ., - : ' The retaining
device 2 df this embodiment has a base platszs 31 made of a

10 ferromagnetic material and bent at both ends to
provide upright tabs 33 and 37. A swingable plate 36 made
of iron is swingably mounted at its one end on a pair of
bearing brackets 34,34 provided on-the upright tab 33,
through a shaft 35 which is rotatably carried by the
1§ -bearing brackets 34,34. A columnar permanent riagnet 32 is
fixed to the upper surface of the base plates 31 at a
- portion of the latter near the'upright tab 37. A hook ring
38 is retained by the upright tab 37 which serves as the
. retaining member. 1In this embodiment, a closed magnetic path
20 -is formed.throuqh-the_permahent magnet 32, base'plate 31
- and -the swingable plate 36 as indicated by arrows in
Fig. 3. In this embodiment, it is necessary to use a
permanent magnet having no yoke as shown, for example, in
. Fig. 1e.

25 c Eigs. 5 and 6 show still another embodiment. The



ttached to the sane end of the base plate 41 as the 5 bearing brackets
4,°44. "A swingable plate 46 is swingably nounted at its one end on the
bearing brackets 44,44 through a shaft 45. As will be clearly seen.from >

- Fig” 6, a pair of permanent magnets 42,42 are attached to opposite side g
portions of the other end of the base plate 41. A 10 retaining pin 43
serving as a retaining nenber is provided on a central portion of the upper
surface of the base nmenber 41. The retaining device 3 can be used, for
exanpl e, as the buckle of a belt. In such a case, the belt is secured at
-its one end to the fixing nmenber 48 while the other end 15 of the same is
inserted into the retaining device with oneg.of .the belt holes fitteéﬂto t he
retaining pin 43. In this retaining device 3, since the retaining pifh 43 is
di sposed between the secured end of the swingable plate 46 and the

per manent magnets 42, the swingable plate 46 is never 20 |lifted against the
magneti c attractatagning clevitet heofirehbetentiddinewn Hasoagbasan pdaterdial force

is applied to swing the swingable plate 46 upwardly as indicated hy an
arrow in Fig. dradege ixran, %'?"L}Ff"ﬂe?té‘lﬂ'md??ﬁﬁﬁ: off o1¢,£2nFRIRSUN. 25 The

retaining devi Ggeh BhatieS vRHLREH AL 402S M £3RIdL Sheber 483is! €L AI NI NG pi NS
53, 53a, 53b, 53c arranged i'n a row at a constant pitch along the length of a

base _pI ate 51 rnetacbéd sadhensgmeetand ofitthe hhse HiateoAdtasucheons and
functions 5 bearing brackets 44,44. A swingable plate 46 is swingably

mounted at its one end on the bearing brackets 44,44 .
through a shaft 45. As will be clearly seen from Fig. 6, a —
pair of permanent magnets 42,42 are att&ched to opposite side
portions of the other end of the base plate 41. A

10 retaining pin 43 éerving as a ret;ininq.member isfprovided
on a central portion of the upper surface of the base member 41.

~ The retaining device 3 can be used, for example, as

the buckle of a belt. 1In such a case, the belt is secured
at its one end to the fixing member 48 while the other end

15 of the same is inserted into the rataining device with one
of the belt holes fitted to the retainirng pin 43. In this
retaining device 3, since the retaining pin 43 is disposed
between the secured end of thé swingable plate 46 and the
permanent magnets 42, the swingable plate 46 is never

20 {ifted against the magnetic attracting force of the magnet
42, even though an external force is applied to swing the
swingable plate 46 upwardly as indicated by an érrow in
Fig. 5. | |

Fig. 7 shows a further embodiment of the.invention..

25 The retaining device 4 of this embodiment has a series of



55 are materially |dent|cal to the constructions and functions of
corresponding menbers in the retaining device 3 of the preceding
enbodinment. In this case, a hook ring 56 connected to the belt 57 is
adapted to engage sel ected one of the retaining pins 53,53a, 53b, 53c so that
10 the effective length of the belt 57 can be adjusted. Since the hook
ring 56 has an elongated hole as will be seen fromFig. 7, the hook ring 56
IS not obstructed by other retaining pins. Fig. 8 shows a stili

further enbodi nent of the 15 invention. The retaining device 5 of this
enbodi rew has a base plate 61 nade of a non- gagnetic naterial and provided
wi th bearing brackets 64,64 only one of which is shown. A sw ngable plate
66 is swingably nounted at its one end on the bearing brackets 64,64

t hrough a shaft 65. A pair of 20 permanent nmagnets 62 are secured to

opposite side portlo s.of the up cg, of _the bas | ate 61 adjacent
to the end having tie aﬁgé?? er‘nSr ggksef séﬁ %f aﬁ\r?%?eaqaﬁf‘ng 'fﬁ" 3%i s secured
to the other end paidds@En®fpitenPasendltabCléngenlbs. a HasBOYEat: GiLl hadeLidle
enbodi nent of the invention 25 having a base plate 71 made of a

non- magnet i c. mat er i &lncanwagnetdc patadiadd dfheogpastrurtipdesanst fanctimnsal
portion thereof mnt

f bea b bl e nb
76 is sw ngably sup%oPFgﬁ!aé?&oﬁmgrs'? s“%gl égs gegasrt"%‘g ty& f‘AtSV\ng(}%tq (‘)nd TR

5 fxx;ng member 55 are materially identical to the constructions

of pernanent magnets 52,52, bearing brackets 54,54 and the 5 fixing nenb?§g§>

and functions of correéponding members in the retaining
device 3 of the preceding embodiment. In this case, a hook
ring 56 connected to the belt 57 is adaptgd to engagé
selecged cne of the retaining pins 53,53a,53b,53c so that
10 the gffedtive length of the belt 57 can be adjusted. Since
the hook fing 56 has an elongat2d hole as will be seen from
Fig. 7, the hook ring 56 is not obstructed o by other
_regathing pins.
Fig. 8 shows a still further embodiment of the
15 _invention. The retaining device 5 of this embodiment has a
base plate 61 made of a noh-magnetic material and provided
U .with bearing brackets 64,64 only one of which is shown. A
swingable plate 66 is swingably mounts< at its one end on
the bearing brackets 64,64 through a shaft 65. A pair of
20: _.pe:__'rmanent magnets 62 are secured to opposite side portions of
the upper surface of the base plate 61 adjacént to the end
~ having the bearing brackets 64,64. A retaining pin 63 is
secured to the other end portion of he base plate 61.
Fig. 9 shows a different embodiment of the invention

25 having a base plate 71 made of a non-magnetic material and



t-hereof by the bearing brackets 74,74 through a shaft 75. 5 A permanent
pEdnet 72 and a retaining pin 73 are di sposed on the upper surface of the
‘aaip plate 71 at one end of 4$he base plate 71. In this enbodi nent, by
preSsing the end of the swingable-plate 76 opposite to the pernmanent, magnet
72 as indicated by an arrow, the end of 10 the swi ngable plate 76 closely
contacting the magnet 72 can easily be separated and noved away fromthe
magnet 72. Figs. 10 and 11 show a differen% enbodi ment. The retai ni ng
device 7 of this enbodi nent has a base plate 81 nade of a non-nagnetic
material cranked at its one end to form15 a step 83. A swi.ngable plate 86
is swingably secured to the base plate 81 through the bearing brackets

84, 84 dth hafi. 85. One end._.of t ' ble plate 86 is hent i
hook- | ?Ee fo?n\%fgvtﬂﬂ/ia&e"pzfg?’g%]aﬁ‘ﬁ?sn@ ﬁogé\n"n 3‘ Pg\"g‘é?%‘rrgﬁﬁﬁ?"lfrsré’éggtagg ?s
fixed to the Opher Adetkiddieengeera, Dlat o Ghingasli skl 5% i3 provi ded

with a notch having edges 8 When the swi ngable plate 86 is held in
cl ose contact wwihgably peppantedt atrrgpostit82jdes of thet @intrral gpodiak 88 passes

t hrough the gap. bet n both side edge 7,.87 of .the notc d_the er
e Ban of i hoRpefad Ry BRS hedsifs FAGRaRL P Bt n Sl 7SS PP
surface 83a pf at B@rqﬁ&lﬁtsﬁa%net ¥9 SRV ebeaffingN8is W INRE|dsidkéd 6n 86 IS

swung in the direction of the arrow in Fig. 10, the upper end 88a is noved
downwar dl y awagheregnerhsuntadez ofit bhe |bkaaer pbanef Jdeat one end  of the

base plate 7l. 1In this embodiment, by

pressing the end _'of the 'swingabl'e plaﬁe 76 oppoéite to the \/
permaneht magnet 72 as indicated by an arrow, the end of
10 the swingable plate 76 closely Iconta'.cti'ng the inaghet 72 can
easily be separated arid'mo‘.re'd' away .f":o:'n the magnet 72. |
'Figs. 10 and 1l show a different embodiment. The
" retaining device 7 of this embodiment haé a base plate 81
made of a non-magnetic material cranked af its one 'e'nd to form
15 a step 83. A swingable plate 86 is_ swingably secured to
the base plate 81 through ;he bearing brackets 84,84 and
the shaft 85. One end of the swingable plété 86 is bent in
a hook-like form to provide a -reﬁai'niné ho'ol.{ 88. A
permanent magnet 82 is fixed to the other end of the base o’
20 plate 81. The step 83 is prdvi_déd'with a notch having
edgaes 87,87. When the sv)ingable plate 86 is held in close
contact with the permanént magnét 82, the r’etéi’ning hook 88
passes through the gap between both side edges 87,87 of the
notch and the upper end 88a of the retaining hook 88

25 . abuts the horizontal lower surf_ace 83a of the step 83.
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non- magnetic material and bent at its one end to forman upright tab 93
whil e the.other end of the sane carries a pernmanent nagnet 92 secured
thereto. A swingable 10 plate 99 is conposed of a bent plate 96 and a
magnetic plate 97 which are pivotally connected to each other through a pin
98. The bent plate 96 is bent at a right angle at its one end to forma
bent end 96a and is swi ngably supported at its md portion by a pair of
bearing 15 brackets 94,94 (only one of themi& shown) provided on the base
pl ate 917 “t hrough a shaft 95. In this enbodi nent, the end edge 96a of the
bent plate 96 and the end edge 93a of the upright tab 93 of the base plate
abut each other when the nagnetic plate 97 is held in contact- with the 20

per manent magnet Bdwdwert,hes neEghewisgailer prite1®sf 05 CRnpgodnoad by the
| atter. However, as the swingable plate 99 is pressed downwardly in the
regi on of the joi AtrestiRRerf thhe BEFAV (nafig 96 0anthe pprEgerd i88apisite 97 as

i ndi cated b i | f t he 25
end odge 964, As THE SPEEHLTRER Y EnHOEL N, T iR O0L 1 g

force, the magnetssaplate 97 is magnetically attracted by the permanent
magnet 92 into close -contact with the permanent magnet 92. Consequently,
the retaining device &4%a hhAhove A fidserert jambedimensosft tim iageatinm by

The retaining device 8 of this embodiment has a base plate
\_ 91 made of a non-magnetic matefial and bent at its one end
“to form an upright tab.93 while the other end of the same
carries a permanent magnet 92 secured thereto. A 5wingAble
10 plate 99 is composed of a bent plate 96 and a magnétic
pla;e 97 which are pivo;ally connected to each other
through a pin 98.. The bent plate 96 is bent at a right
angle at its one end to form a bent end 96a and is
swingably supported at its mid portion by a pair of bearing
]5':brackets 94,94 (only one of them is shown) provided on the
base plate 91, through a shaft 95. ' In this embodiment,
the end edge 96a of the bent plate 96 and the end edge 93a
o ' of the upright tab 93 of the base plate abut each other
l when'the magnetic plate 97 is held in contact with the
'zb. pgzm#neht magnet 92 by the magnetic attraéﬁing force
_pfoduced by the iatter. However, as the swingable plate
99 is préséed downwardly in the region of the joint between the
Bedtlplate 96 and the magnetic plate 97 as indicated by an
érfow, thé end edge 93a is moved upwardly apart Erdm the

25 end edge 96a. As the swingable plate 99 is relieved from

83a. 5 Fig. 12 shows a different enbodi ment of the invention. The >
retaini ng device 8 of this enbodi nent has a base plate 91 made of a @
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y. 13 shows a different enbodi nent of the invention. The retaining device
9~0f this enbodi nent has a base plate 101 nmade of a non-nagnetic naterial, *
per mmnent magnet 102, 10 bearing brackets 104,104 (only one of them.s
shown), shaft 105, sw ngable plate 106, and a fixing nenber 107. A pressing
menber 103 havi ng an .undul ating | ower surface consisting of alternating
grooves and ridges e.g. a serrated | ower dlrface is rockably connected to
the | ower surface of the swingable plate 106 through an arm 15 |ever 103a.
In this enbodi ment, the object to be retained, e.g. a belt 108, is _g‘?rrped
between the | ower surface of the pressing nenber 103 and t he upper f-ace
of the base pl ahe k@Esifg (fortd, stimvmagnettid @lane Thidsdmagnatigalihe

i nvention. 20 The retaining device of this enodi nagrﬁl:ﬁ has_a baﬁe plate 111

made of a non- ABRFRASEE RatEE BPFIAMPT BRI P4ubRTATPER | PG haped

Cr 0ss- secti on GoMpldeUp8thdenudfiiRr 9bl Alconsbhdedy achoViutathede |11 D
whi ch are connected t.o each other” at their one ends. A pernmanent nagnet
magnet 112 i s 2évidentasr poelerlebceswmns the injtdalapesitdenraplshews By | a and

12. 1llb. A swingable plate 113 having.a e-1i ectional__shape is
swi ngabl y at atRatp diinet €0 JirePeRbe t?ﬂdogaﬁegjava%ﬁaﬂ&%f} t8 T%ngagﬁd of the
upper plate | 1 aep&iR bPgedatter is connected to the lower plate 111b.
According to this o

hai nline to keep the end edges 93a and 96a in contact wth each other.
“ Y.

Fig. 13 shows a differeﬂt embodiment of the invention._
- - The retaining device 9 of this embodiment has a base plate
101 made of a non-magnetic material,_pezm&nent magnet 102,
10 bearing bfackets 104,104 (only one of them is'shown), shaft
105, swingable plate 106, and a fixing member 107. A
pressinq member 103 having an undulating lower sdrface consisting
of_altefnatihg grooves and ridges_e.g. a serrated lower surface is rockably

connected to the lower surface of the swingable plate 106 through an arm
15 1lever 103a. In this embodiment, the object to be

retained, e.g. a belﬁ 108, is clampgd between the lower
surface of the pressing member 103 and theuppef surface of
the base plate 101. .
Fig. 14 shﬁws a different embodiment of tpe invention.
20 The retaining device of this embodiment has a base plate

111 made of a.non-magﬁetic material and having a substantially
E;shaped cfoéé-section constituted by an upper éla;e llla

and a lower plate 111b which are connected to each other at
their one ends. A permanent_maénet.magnet.112 is

25 interposed between the upper and lower plates llla and



-

5 arrangenent, the central downwardly projecting portion of the swingable =~
plate 113 is held in close contact wwth the upper plate 112 by the rragneti

attracting.force produced by the pernmanent magnet 112. The hol | ow space
formed between the upper plate 1lla and the.portion of the sw ngable plate
113 10 adjacent to the shaft 114 constitutes a retaining portion 115. Fig.
15 shows a different enbodi nent of the invention. The retaining device 11
of t'his enbodi mrent has a base plate 121 nade of a non-nmgnetic material and
having a recess 123 15 formed in the md portiggn of the |ower surface
thereof. A pernmanent magnet 122 is fitted in the recess 123. A swi ngable
pl ate 12{-}4 s swingably attached at its one end to the base plate 121

t hrough bearing brackets 124,124 (only one of themis shown) and a shaft
126. 20 ~In tIIQ.‘LE.”bCKi'sWﬁ?ﬁl@eﬁfiéJ)QQ3hﬁiﬁd%bﬁf Qife-1liRE Q&STRASDL
magnets are fixed to the base ates. This arrangenent, however, is not
excl usive and the sahapachsalswaggsblqaatba:trddt atnsx:b erenend uhheuqiermhefm

magnets are fixed tqQ_the sw ngabl e pl ates. is also possible to 25
directly fix the ba%d? p‘F%lt"é’eﬁ“%PfthiO‘iP% ?i’nétﬂ)é-lltla ¥isre thekpttgpgigy,
the |i ke object by ARscdda 87 bek | 1 eqadLye &faqus he fi xing
menbers such as thogg des"lc%nate atlgnﬁme %{%5 anggrlo%ql nbgtlgﬂgtss 6,7 and

13. The permanens magrnatgemened the tcleetdesciawbwdrdawhndjmmgsmrtmn of the
swingable plate 113 is held in close contact with the upper
plate 112 by the magnetic attracting force produced by the

 permanent magnet l112. The hollow spaée formed between the
upper plate llla and the portion of the swingable plate 113

10 adjacent to the shaft 114 constitutes a retaining portion
11s.

Fig. 15 shows a different embodiment of the invention.
‘The retaining device 1l of this embodiment has a base plate
‘121 made of a non-magnetic material and having a recess 123

15 forméd in the mid portion of the lower surface the;eof. A
permanent magnet 122 is fittéd in the recess 123. A
swingable plate 125 is swingably attached at its one end to
the base plate 121 ﬁhrough bearing brackets 124,124 (only

- one of them is shown) and a shaft 126.
.20 In the.embodiments described hereinbefore, the
- permanent magnets are fixed to the base plates. This
arrangement, however, is not exclusive and the same
advantages can be obtained even if the permanent magnets
are fixed to the swingable plates. It is also possible to

25 directly fix the base plate 41,51 or 10l to the belt, hand



: can have various fornms as shown in Figs. 16 through 23. Mre
Qg?ECifically, Fig. 16 shows a permanent magnet 133 having no yoke, while
-Figs. 17 to 23 show permanent ‘magnets 134, 136, 138, 140, 142, 144,and 146 *
havi ng yokes 135, 137, 139, 141, 143 and 147, 148, respectively. \Wen no
yoke is 10 used, the base plate has to be nade of a ferromagnetic material.
On the contrary, when a yoke is used, the base pH te should be made of a
non-magneti c nmaterial. The yoke, when used, can have various fornms such as
an inversed T-shape (see Fig. 17), an L-shape (see Fig. 18), a 15 U shape
(see Fig. 19), a bow -like shape (see Figs. 20 and 21) and a plate-]ike

shape (see Fig. bdd)or thENEiN®ksdiEBY B meBhe IS lcddewh tdt hoe ey Mmnent™agnet
as shown in Figs. 17 to 22, or may be constructed in two separate pieces

one of which isipateadisn of whing the Histimgnwembarsgawth \aisi kbosdie 20 other is
secured to the qgbjiect .tq be secured, sho in,Fig. 23. As has _been

descri bed, . accorgalgh%natt(?%t- ﬁ'é.'f"fﬂféﬁ?f oﬁ&%hé?%@ﬁ?o&ﬁeqsﬂ rfditdr ng devi ce
having a permanent a@ @krhiddit hogredy tSed! A @na" adstioRdaRaRhahe, and a

25 retaini nqshmarrb'er whi ch retains an object in cooperation 14. with the
magnet when t*hechBaskavd yarions tfosmsishgabive irl Figsi slhghdough A3ese cont act

wi th the permanent nagnet.d to_t he etic attracting force produced by
t he per manent 3]V c‘%h‘é#@fydr g?gth{egagga‘ﬂsi%ﬁﬁﬂﬂnw grehiect to be

h;ving no yoke, while Figs. 17 to 23 show permanent magnets
134, 136, 138, 140, 142, 144 and 146 having yokes 135, 137,
_ 139, 141, 143 and 147,148, respectively. When no yoke is \/
10 used, the base plate ha§ to be made of a ferromagnetic
material. On the contrary, when a yoke is used, the base
plata should be made of a non-magnetic material.
The yoke, when used, can have various forms such as an
inversed T-shape'(see Fig. 17), an L-shape (see Fig. 18), A
15 U-shépe (see Fig. 19).'a bowl-like shape (see Figs. 20 and:
_21)'and a_plate-like shape (see Fig. 22). The yoke may be
integratgd with the permanent mﬁgnet as shown in Figs. 17
to 22,_or may be constructed in two separate pieces one of

which is integraged with the permanent magnet while the

20 other is secured to the object to be secured, as shown in N
Fig. 23. !
“ As has been described, according to the invention,

there is provided a retaining device having a permanent
magnet fixed to a base plate or a swingable plate, and a

25 retaining member which retains an object in cooperation



5 retained is born by the retaining nenber regardl ess of the nagnetic e
attracting force of the nagnet. Consequently, the retaining device of
invention ¢am produce a strong retaining power to bear a heavy |oad, eve .
with a permanent magnet which has a conparatively small nagnetic flux 10
density, i.e. a conparatively snall magnetic attracting power. The

retaining device of the invention, therefore, can be used satisfactorily

even for uses requiring a large retaining force which could never be

produced by the 15 conventional retaining devige,relying solely upon the
magnetic retaining force, such as buckles of belts, buckles of shoul der
straps ofrsbags, fasteners for lids of bags, and so forth. Thus, the

i nvention offers a great advantage to wi den the use of the retaining device

i ncorporating a 20wiglerohensragnetnghen ,thd basaiplaty sesiHe eivimngubieeplocd he
production cost and si ze. Furthernore, the invention permts a reduction

in the size of thel$dildhiR CIRER CRNHRTHFHED Heieh §eERANRTENPATNSTy duAyto
reduction in the r i N I f [ | f the
venti on 28 can o gy B ieal DRI et Ce SUAROEE] UcRE DEMIaERET |7
Clains:- 1. An artinsdmetr ovikexkfore) thal casdhinpokadtmnithg aEpsex, tbhige

fastening means conprising a retaining device having a base_plate_attached
to the article, 5a gg@qﬁ¥§g|és born by thHe retaining member regardless of the

" magnetic attracting force of the magnet. Consequently,
the_retaining device of the invention can produce.a strong
o/ retaining power to Bear 5 heavy load, even with a permanent
'magnet which has a comparatively small magﬂetic flux
10 density, i.e. a comparatively small magnetic attracting
power.

- The retaining device of the invention, therefore, can
be used satisfactorily even for uses requiring a large
retainiﬁg force which could never be. produced by the

15 conventional retaining device relying solely upon the
magnetic retaining force, such as buckles of belts, buckles
of shoulder straps ©of bags, fasteners for lids of bags; and
so forth. Thus, the invention offers a great advantage to
ﬁide_n the use of the retaining device incorporating ﬁ

20 permanent magnet, without any restriction due to the
Production cost and size. Furthermore, the invention
permits a reduction in the size of the retaiqinq device
ﬁithout being acompanied by any reduction in the retaining
power. Therefore, the retaining device of the invention

25 can be used for comparatively small objects such as



pl ate pivotably mounted on the base plate, and at‘r;;gf‘aﬁE‘ﬁéTnmﬁmﬁn _
magnet fixed to- one of the plates at a distance frl Wﬂg" i s bet
the plates to'rel easably hold the sw ngable plate ’”p t nshi o@ ,

the base'plate, the article including or conpr|3|ng neans re le b
retaining device, 10 when the swi ngable plate is in said fixed
relationship to the base plate, against novenent in a direction transverse
to the force of magnetic attaction between théépermanent magnet and the
other of the plates. 2. An article according to claim1, wherein the 15

sw ngabl e Iate|Q#§in&mably connected at one end to one end of the base
plate. 3_7An article according to claimi or claim 2, wher ei n sald

per manent «agnet is fixed to one of said plates substantlally m dway

bet ween opposite sides th reof and wherein one of the plates is bent
at an end renote froﬁ! ﬁﬁ‘ |3§q#;ﬁﬁﬁd§lﬁﬂer&ﬂﬁéﬁaﬁﬂ&tSaFGFnFBSalnlng

A artiole accor Aot A dd RetRY Gnprasing,a parainine navhees
are pr 3\6: ceieg and gAY rb%ts% 'El'lg;eo'a'it'a%nﬁﬁo‘é'odiﬂef thﬁﬁagnhnggiﬁgg?gsans
y the retalnlng devi ce n article accor
claim4, whereinplate pivotably mounted on the base plate, and at least
. 5 onq_ﬁermanent magnet fixed to one of the plates at a
| distance from the pivot axis betweeh the plates to
N . - releasably'hold thenswingable plate in fixed
| .;elaﬁionship to the base plate, the article ihcluding or
comprising means retainable by the retaining dev1ce.
10 _lwhen the sw1ngab1e plate is in said fixed relationship
.to the base plate, against movement in a direction
- transverse to the force of magnetic attaction between
 the'permanént magnet and the other of the plates. -
| 2. An article acco;ding to claim i. wherein the
15 swingable plate is pivotably connected at éne end to one
| _ end of the base plate. | | _
3. An article according to_claim_i or claim 2,
_wgg:ein said permanent magnet is fixed to one of said
piates substantially midway between opposite sides
20 ﬁhe;go;_and_wheiein one of the plates is bent at an end
.remote from the pi#qt axis towards the'othei plate for

retaiging said'means.retainable by the retaining device.



Mg pins are arranged in a row. 6. An article
rein said base plate is bent at its one end to

.éggg?;:ig to claim .
. m a sﬁﬂ‘“m‘lg“mgl\ﬂ aid‘swingable plate is bent at if\s one’ end to
-]

e end edges of said step and said retaining hook

formar

hei ng adapt ed
held in close contact with said pernmanent

'to abut each ot her when the ééher end of said other plate
g

retainabl e by the retaining device. 1 7. JAn article.according to
claim1. wherein shi @%\/ﬂ‘rélia‘b\% iﬂ?ﬁ'éﬂ%g %P (SAP Wk ST A pivotal |y

t he per manent

device 1510 % 2fainl YH e RASIAU o Aot AR ekong {0

ressing nmenber having a nmultiplicity of alternating

ted h h f | [ : 3 |
he por manent TgEEES e gy éﬁkﬁﬁ*ci'ﬁtﬁséﬁi?%a%é‘“ﬁﬁﬁ%ﬁ;t he
C

or claim?2, wherein a

grooves and riggestdfpiedphine adtwitehd @évied.over surface of said

swi ngabl e plate through an arm25 . lever, so that said neans retainable by

10

IS

aiml

the retaisni ng devise Rmrabe ol e e hikingeao sliaimsvi.nghierein & e and said

. 9. An article according to claiml or claim?Z2, wherein said
base plate is pbompakity It SaidhRetainkng Rins LR/ATLANGeS AR @) to%
connected at their one ends, while said smﬁnqﬁple pl ate has agg?gylike

base pl ate.

secti onal

10

15

20

25

6. An article according to claim 2, wherein

base plate is bent at its one end to form a step, and
wherein said swingable plate is bent at its one end to
form a retaihing'hOOR. the end éd@es'of said step and
said rgtaining hook bein§ adapted'td'abut each other
when the'othér end of said other plate is held in close
contact wiéh said permanent maghet.:ror :etaihinq said .
means retainabie”b?'the retaining device. |

7. An article according to claim 1, wherein said
swingable plate_is in two parts which are pivotally
connected to each other, one of which has fixed thereto
or co-operates with the permanent magnet and the other
of which abuts the base plate when the device is in a
rét;ining position;

‘8. An article according to claim 1 or claim 2,
‘wherein a pressing member havihélé multiplicity of
alternating grooves and ridges is rockably attached to
the lower surface of said-swingable plate -through an arm
lever, so that said means retéinable by the retaining

device can be clamped between said swingable plate and

said base plate.

A

net, for retaining said neans



Ad

5 . shape, said permanent magnet being di sposed and .
| ower plates. 10. An article according to claiml, m g’@ﬁ”ranent \
megnet is mounted in a recess forned in the | ower sdrféaceto

pl ate m dway between opposite 10 *sides of said base plate. 11. An
article according to-any one of the preceding clains, wherein said neans
retai nable by the retaining device is a strap flap of the article. 12.
“An article according to anyone of the precemI{yJ. claims, in the form
of a handbag. 13. An grtlcle accordin to anyone of.clainms 4, ,S. or 6, in

the formof a belt or?a BRr3gtiele A% %gt%é’\ﬁaé@ Heﬂ#'g "llﬁ“t“h@-form of a
buckl e 44 An arided i PLOK) oy sgweéfagtéeiegeggﬁose A Ry paTRAS

the fastenhg means conprising i ng CE S

herei nbef ore descgideg Wkde 'SfHEGRLP 448 W'&g Hed¥ R%¥ ends,

while said swingable plate has a wave-like sectional
5 shape. said permanent magnet being disposed between said
upper and lower plates.

10. An article according to claim 1, wherein saia
pefmanent magnet is mounted in a recess formed in the

o lower surface of said base plate midway between opposite
io sides of.said base plate.

11. An a:ticle according to any one of the preceding
claims, wherein said means retainable by the retaining
device is a strap or flap of the article.

12. An article according to anyone.of the preceding

15 ' claims, in the form of a handbag.

13. An article according to anyone of claims 4. S,

or 6, in the form of e belt of a strap, said retaining

device being in the form of a buckle.

- 14. An article provided witf;releasable fastening
20 means, the tastening means comprxsing a retaining device
enbstantially as hereinbefore described with reference

to the accompanying.-drawings




