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(67)  Alever-controllable magnetic buckle includes a
male member (20) having a male engaging section (24),
a female member (30) having a female engaging section
(33) formed with two groups of female guide-out surface
(334, 335), and a control lever (60). The male member
(20) is magnetically attracted for moving to the female
member (30) with the male engaging section (24) re-
tained to the female engaging section (33). The control
lever (60) is pivotally connected to the male member (20)
and has an actuating cam (61) contacting with the female
member (30). The female member (30) will contact with
surfaces of the actuating cam (61) at different positions
thereof when the control lever (60) is pivotally swung rel-
ative to the male member (20), allowing the male engag-
ing section (24) to disengage from the female engaging
section (33). Then, the control lever (60) can be further
swung to move the male member (20) in different direc-
tions to selectively contact with one of the two groups of
female guide-out surface (334, 335) and be completely
separated from the female member (30).

LEVER-CONTROLLABLE MAGNETIC BUCKLE

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 082 378 A1 2

Description
FIELD OF THE INVENTION

[0001] The present invention relates to a magnetic
buckle having a male member and a female member
magnetically engaged with each other and more partic-
ularly, to a magnetic buckle having a male member that
can be selectively separated from a female member in
any one of two directions.

BACKGROUND OF THE INVENTION

[0002] Following the advancement of industrial tech-
nologies, the structures and functions of buckles are con-
stantly developed to show a variety of exquisite styles.
A lot of objects, such as clothing, furniture and fixtures,
sporting goods, safety gears and handbags, have spe-
cially designed buckles provided therewith.

[0003] Currently, there is a type of conventional mag-
netic buckle 1 commercially available in the market,
which can be quickly fastened and released. Please refer
to Fig. 1A. The conventional magnetic buckle 1 includes
a male member 10, a female member 11 and a control
lever 12. The male member 10 includes a buckling sec-
tion 101 and has a male-side magnetic element 102
mounted therein. As shown, the buckling section 101 in-
cludes an extended portion 101a extended in a z-axis
direction, and a retaining protrusion 101b extended from
the extended portion 101a in an x-axis direction. The fe-
male member 11 includes a buckling space 111 and has
afemale-side magnetic element 112 mounted therein for
magnetically attracting the male-side magnetic element
102 thereto. As shown, the buckling space 111 includes
areceiving space 111a downward recessed in the z-axis
direction and a retaining space 111b sideward recessed
in the x-axis direction. The control lever 12 includes a
push section 121 and a grip section 122. And, the control
lever 12 is pivotally connected at a joint of the push sec-
tion 121 and the grip section 122 to the male member
10, such that the control lever 12 is swingable relative to
the male member 10.

[0004] Please refertoFig. 1B. The male-side magnetic
element 102 on the male member 10 is magnetically at-
tracted for moving to the female-side magnetic element
112 on the female member 11, bringing the male member
10 to move toward the female member 11. At this point,
the retaining protrusions 101b of the buckling section 101
first inserts into the receiving space 111a of the buckling
space 111 andthen moves from the receiving space 111a
into the retaining space 111b of the buckling space 111.
When the retaining protrusion 101b has completely
moved into the retaining space 111b, the male member
10 is fastened to the female member 11.

[0005] Please refer to Figs. 1B and 1C. The control
lever 12 can be pivotally swungrelative to the male mem-
ber for the push section 121 of the control lever 12 to
gradually move toward the female member 11. When the
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push section 121 is in contact with the female member
11, the control lever 12 can be further swung relative to
the male member 10. As a result, the control lever 12
brings the male member 10 to move, bringing the retain-
ing protrusion 101b of the buckling section 101 to move
from the retaining space 111b of the buckling space 111
into the receiving space 111a of the buckling space 111,
such that the male member 10 can be separated from
the female member 20. However, the swinging of the
control lever 12 can only cause the male member 10 to
move leftward in the x-axis direction to separate from the
female member 11 without the possibility of moving the
male member 10 rightward in the x-axis direction to sep-
arate from the female member 11. That is, there is only
one way to separate the male member 10 from the female
member 11. In the case the conventional magnetic buck-
le 1 is used with clothing, backpack and other objects,
the user or an operator has to learn the position of the
conventional magnetic buckle 1 relative to the object. If
the user or the operator does not correctly determine the
relative position of the conventional magnetic buckle 1
to the object, it will be difficult to separate the male mem-
ber 10 from the female member 11. Therefore, the con-
ventional magnetic buckle 1 is disadvantageous for use
because the male member 10 and the female member
11 thereof can not be conveniently separated from each
other.

SUMMARY OF THE INVENTION

[0006] A primary object of the present invention is to
provide a magnetic buckle with an improved structure,
such that a male member thereof can be selectively sep-
arated from afemale member in differentmanners. When
the magnetic buckle of the present invention is mounted
to an object, such as clothing or a backpack, a user can
always quickly separate the male member from the fe-
male member no matter how the magnetic buckle is ar-
ranged on the object.

[0007] Anotherobjectofthe presentinventionis to pro-
vide a magnetic buckle, of which a male member is en-
gaged with a female member through a magnetic attrac-
tion of a male-side magnetic element to a female-side
magnetic element, such that the male member is pre-
vented from moving horizontally in an x-axis and a y-axis
direction relative to the female member, and the male
member having been engaged with the female member
does not move horizontally to separate from the female
member.

[0008] To achieve the above and other objects, the
magnetic buckle according to the present invention is a
lever-controllable magnetic buckle, which includes a
male member, a female member and a control lever. The
male member includes a male engaging section and a
connecting section, and a male-side magnetic element
is mounted in the male member. The female member
includes a female engaging section and a guide section,
and a female-side magnetic element is mounted in the
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female member. The female engaging section is formed
at different locations with a female guide-in surface, a
firstfemale guide-out surface and a second female guide-
out surface. The male-side magnetic element is magnet-
ically attracted for moving to the female-side magnetic
element, so that the male engaging section is engaged
with the female engaging section after the male engaging
section contacts with the female guide-in surface.
[0009] The control lever is pivotally connected to the
connecting section and has an actuating cam for con-
tacting with the guide section; the control lever is capable
of swinging relatively with the male member so the sur-
face of the actuating cam at differentlocations are pushed
by the guide section, and the male engaging section is
movable relative to the female member to separate from
the female engaging section.

[0010] The male engaging section is separated from
the female engaging section, the male member is capa-
ble of moving relatively with the female member along
different directions; the male member will be separated
from the female member after the male engaging section
is selectively contacted with one of the first female guide-
out surface and the second female guide-out surface.
[0011] In an embodiment, the connecting section in-
cludes a male limiting protrusion, and the control lever is
selectively swingable to contact with or separate from
the male limiting protrusion; and the control lever is
stopped by the male limiting protrusion when the control
lever in contact with the male limiting protrusion, so the
swing angle of the control lever is limited by the male
limiting protrusion.

[0012] The connecting section includes two connect-
ing blocks spaced from each other, and both the actuating
cam and the guide section are located between the two
connecting blocks, such that the two connecting blocks
and the actuating cam are located around the guide sec-
tion so as the guide section is located among the control
lever and the two connecting blocks for limiting the male
member from moving horizontally relative to the female
member.

[0013] The female memberincludes an auxiliary guide
section spaced from the guide section, such that a sur-
rounded space is formed between the guide section and
the auxiliary guide section at one side of the female-side
magnetic element; and the surrounded space is used to
receive part of the male member. In this embodiment,
the guide section has a cambered surface formed facing
toward the surrounded space, and the actuating cam has
a reset surface and a push surface located adjacent to
the reset surface. The reset surface remains in contact
with the cambered surface when the male-side magnetic
element is magnetically attracted for moving to the fe-
male-side magnetic element, such that the male engag-
ing section remains engaged with the female engaging
section. And, when the push surface is in contact with
the cambered surface, the male member is allowed to
move relative to the female member.

[0014] The guide section further has a slant guide sur-
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face formed on one side adjacent to the cambered sur-
face, such that the guide surface is located between the
cambered surface and female guide-in surface and the
guide surface is contactable with the male member to
guide part of the male member into the surrounded
space. A locating protrusion is upwardly formed at the
top of the auxiliary guide section and a locating space is
formed at the bottom of the control lever; the locating
protrusion being extended into the locating space, such
that the control lever is limited from moving horizontally
by cooperation of the locating protrusion and the locating
space.. The auxiliary guide section further includes an
auxiliary guide surface facing toward the surrounded
space, such that the auxiliary guide surface is located
between the locating protrusion and the first female
guide-out surface; and the auxiliary guide surface is con-
tactable with the male member to guide part of the male
member into the surrounded space.

[0015] The female member further includes a first lim-
iting section and a second limiting section. The guide
section, the female engaging section and the auxiliary
guide section are sequentially arranged in an x-axis di-
rection; and the first limiting section, the female engaging
section and the second limiting section are sequentially
arranged in a y-axis direction.

[0016] In this embodiment, the female engaging sec-
tion has engaging spaces downward recessed in a z-axis
direction and retaining spaces sidewardly recessed in an
x-axis direction. The engaging spaces respectively have
an open end and an closed end located opposite to the
open end, and the female guide-in surface are located
adjacent to the open ends while the first female guide-
out surface are formed from the open ends to the closed
ends. Wherein the female guide-in surface and the first
female guide-out surface are located at two opposite side
of the engaging spaces in the x-axis direction, and the
second female guide-out surface are vertically located
below the female guide-in surface.

[0017] The male engaging section includes extended
portions downward extended in a z-axis direction and
retaining protrusions sideward extended from the ex-
tended portions in an x-axis direction. The extended por-
tions have first male guide-out surfaces contactable with
the first female guide-out surface, and the retaining pro-
trusions have second male guide-out surfaces contacta-
ble with the second female guide-out surface and male
guide-in surfaces contactable with the female guide-in
surface. The second male guide-out surfaces and the
male guide-in surfaces are located at two opposite sides
of the retaining protrusions in a z-axis direction, and the
first male guide-out surfaces are located at a lateral side
of the male guide-in surfaces. And, the lever is moved
toward the male member by a reset force that is gener-
ated form the male-side magnetic element, so that the
lever remains in contact with the male member without
suffering an external force..

[0018] The present invention is characterized in that
the female engaging section of the female member is
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provided with the female guide-in surface, the first female
guide-out surface and the second female guide-out sur-
face; the first and the second female guide-out surface
are used to separate the male engaging section from the
female engaging section. Therefore, when the control
lever is pivotally swung to separate the male engaging
section from the female engaging section, the control le-
ver under an externally applied pull force can selectively
bring the male member to move in different directions,
such that the male engaging section can selectively con-
tact with the first female guide-out surface or the second
female guide-out surface for the male member to sepa-
rate from the female member. So that a user can select
to separate the male member from the female member
in different manners according to actual need.

[0019] Further, the connecting section of the male
member includes two spaced connecting blocks and both
the actuating cam of the control lever and the guide sec-
tion of the female member are located between the two
connecting blocks, such that the two connecting blocks
and the actuating cam are located around the guide sec-
tion. Therefore, when the male member is engaged with
the female member due to the magnetic attraction of the
male-side magnetic element to the female-side magnetic
element, the guide section of the female member is lo-
cated among the actuating cam of the control lever and
the two connecting blocks for limiting the male member
from moving horizontally relative to the female member.
With this arrangement, the male member engaged with
the female member is prevented from separating from
the female member in a horizontal direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The structure and the technical means adopted
by the present invention to achieve the above and other
objects can be best understood by referring to the follow-
ing detailed description of the preferred embodiments
and the accompanying drawings, wherein

Fig. 1A is an exploded sectional view of a conven-
tional magnetic buckle;

Fig. 1B is an assembled view of the conventional
magnetic buckle of Fig. 1A;

Fig. 1C is an assembled sectional view showing a
control lever of the conventional magnetic buckle of
Fig. 1A is actuated to separate a retaining protrusion
from a retaining space;

Fig. 2A shows the use of a lever-controllable mag-
netic buckle according to the present invention on a
backpack;

Fig. 2B shows the use of the lever-controllable mag-
netic buckle according to the present invention on a
pair of trousers;

Fig. 3 is an exploded perspective view of the lever-
controllable magnetic buckle according to a first pre-
ferred embodiment of the present invention;

Fig. 4A is a perspective view of a male member for
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the lever-controllable magnetic buckle according to
the first preferred embodiment of the present inven-
tion;

Fig. 4B is a sectional view taken in line A-A of Fig. 4A;
Fig. 5A is a perspective view of a female member
for the lever-controllable magnetic buckle according
to the first preferred embodiment of the present in-
vention;

Fig. 5B is a sectional view taken in line B-B of Fig. 5A;
Fig. 5Cis asectional view taken inline C-C of Fig. 5A;
Fig. 6is a sectional view showing the female member
of Fig. 5A is assembled to a base plate;

Fig. 7A is a perspective view of a control lever for
the lever-controllable magnetic buckle according to
the first preferred embodiment of the present inven-
tion;

Fig. 7Bis a sectional view takenin line D-D of Fig. 7A;
Fig. 8Ais a sectional view showing the male member
with the control lever connected thereto is located at
a position separated from the female member;

Fig. 8B is a sectional view showing the male member
with the control lever connected thereto is located at
a position in initial contact with the female member;
Fig. 8C is a sectional view showing the male member
with the control lever connected thereto is located at
a position in loose contact with the female member;
Fig. 8D is a sectional view showing the male member
with the control lever connected thereto is located at
a position engaged with the female member;

Fig. 8E is a bottom view showing a guide section of
the female member is located in a separated space
of the male member;

Fig. 9A is a sectional view showing the control lever
is pivotally swung relative to the male member from
an initial position to an actuating position;

Fig. 9B shows first male guide-out surfaces of the
male member are in contact with first female guide-
out surface of the female member;

Fig. 9C shows second male guide-out surfaces of
the male member are in contact with second female
guide-out surface of the female member;

Fig. 10 is a sectional view of the lever-controllable
magnetic buckle according to a second preferred
embodiment of the present invention; and

Fig. 11 is a sectional view of the lever-controllable
magnetic buckle according to a third preferred em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] The present invention will now be described
with some preferred embodiments thereof and by refer-
ring to the accompanying drawings. For the purpose of
easy to understand, elements that are the same in the
preferred embodiments are denoted by the same refer-
ence numerals.

[0022] To facilitate clear description of the lever-con-
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trollable magnetic buckle 2 according to the present in-
vention, X, Y and Z axes are shown in the accompanying
drawings where it is necessary. When viewing in front of
the drawings, the X axis, the Y axis and the Z axis re-
spectively indicate a longitudinal, a transverse and a ver-
tical direction of the magnetic buckle. In the specification,
directional terms, such as front, rear, right, left, upper and
lower, are described based on the directions in which the
X, Y and Z axes point, i.e. the x-axis, the y-axis and the
z-axis direction.

[0023] The lever-controllable magnetic buckle 2 ac-
cording to the present invention is for use with an object
70, which includes a deformable belt 71. In Fig. 2A, the
illustrated object 70 is a backpack 701 having a main
body 701a for holding things therein and a flap 701b con-
nected to the main body 701a. The belt 71 is connected
to the flap 701b, and the lever-controllable magnetic
buckle 2 is connected to between the main body 701a
and the belt 71. However, it is understood the object 70
in the form of a backpack 701 is only illustrative without
being limited thereto. In Fig. 2B, the illustrated object 70
is a pair of trousers 702. A top part of the trousers is a
waistband 702a and other parts of the trousers are two
trouser legs 702b. In this case, the belt 71 is wound
around the waistband 702a, and the lever-controllable
magnetic buckle 2 is connected to between the waist-
band 702a and the belt 71.

[0024] Please refer to Fig. 3. The lever-controllable
magnetic buckle 2 according to a first preferred embod-
iment of the present invention includes a male member
20, a female member 30, a base plate 40, a magnetic
unit 50 and a control lever 60. Please refer to Figs. 4A
and 4B along with Fig. 3. The male member 20 includes
a male buckling body 21, a connecting section 22 and a
male-side protruded section 23. An upper and a lower
side of the male buckling body 21 in the z-axis direction
are defined as a male limiting surface 211 and a male
contact surface 212, respectively. The male contact sur-
face 212 is located lower than the male limiting surface
211. As shown in Figs. 3, 4A and 4B, the male buckling
body 21 is sunken from the male limiting surface 211
toward the male contact surface 212, such that a male
receiving space 213 is formed in the male member 20.
Further, the male member 20 includes a male engaging
section 24, which is downward extended from the male
buckling body 21 in the z-axis direction to be located op-
posite to the male receiving space 213. In the first pre-
ferred embodiment, the male engaging section 24 in-
cludes two extended portions 241, which are downward
extended from the male contact surface 212 of the male
bucklingbody 21 in the z-axis direction. The two extended
portions 241 are spaced from each other in the x-axis
direction, and respectively have a distal end opposite to
the male buckling body 21 being extended leftward in the
x-axis direction to form a retaining protrusion 242. One
side of each of the extended portions 241 opposite to the
retaining protrusion 242, i.e. the right side of the extended
portion 241, is formed into a leftward slant first male
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guide-out surface 243. One side of each of the retaining
protrusions 242 closer to the male buckling body 21, i.e.
the upper side of the retaining protrusion 242, is formed
into a slant second male guide-out surface 244; and an-
other side of each of the retaining protrusions 242 farther
away from the male buckling body 21, i.e. the lower side
of the retaining protrusion 242, is formed into a slant male
guide-in surface 245; such that the second male guide-
out surface 244 and the male guide-in surface 245 are
located at two opposite side of the retaining protrusion
242 in the z-axis direction. Further, both the second male
guide-out surfaces 244 and the male guide-in surfaces
245 are located at a lateral side of the first male guide-
out surfaces 243 in the x-axis direction.

[0025] Please referto Figs.4A and4B. The connecting
section 22 is located between the male buckling body 21
and the male-side protruded section 23. In the first pre-
ferred embodiment, the connecting section 22 includes
two connecting blocks 221, one of which is located at a
front side the male member 20 in the y-axis direction,
while the other one is located at a rear side of the male
member 20 in the y-axis direction, such that the two con-
necting blocks 221 are spaced from each other and a
separated space 222 is defined among the two connect-
ing blocks 221, the male buckling body 21 and the male-
side protruded section 23. Further, each of the two con-
necting blocks 221 is upward extended to form a male
limiting protrusion 223. The male-side protruded section
23 of the male member 20 is provided with an assembling
space 231. The belt 71 of the object 70 is extended
through the assembling space 231 to connect the male
member 20 to the object 70, as shown in Fig. 2A.
[0026] Please referto Figs. 5A, 5B and 5C. The female
member 30 has a portion formed into a female buckling
body 31. An upperand a lower side of the female buckling
body 31 in the z-axis direction are defined as a female
contact surface 311 and a female abutting surface 312,
respectively. The female abutting surface 312 is located
at a level height lower than the female contact surface
311. The female buckling body 31 is sunken from the
female abutting surface 312 toward the female contact
surface 311, such that a female receiving space 313 is
formed in the female member 30. The female member
30 further includes a guide section 32, afemale engaging
section 33 and an auxiliary guide section 34 that are se-
quentially formed on a top of the female contact surface
311inthe x-axis direction. The female member 30 further
includes a first limiting section 35 and a second limiting
section 36 located at a front and a rear side of the female
engaging section 33 in the y-axis direction, such that the
first limiting section 35, the female engaging section 33
and the second limiting section 36 are sequentially ar-
ranged in the y-axis direction. In the first preferred em-
bodiment, the guide section 32 is configured as a guide
post 321 upwardly tapered from the female contact sur-
face 311 in the z-axis direction. One side of the guide
post 321 facing toward the auxiliary guide section 34 is
formed into a cambered surface 322 having a certain
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curvature and a slantly extended guide surface 323. The
female engaging section 33 is so configured that it has
two engaging spaces 331 that are downward recessed
in the z-axis direction. One of the two engaging spaces
331islocatedto the left side of the female receiving space
313 while the other engaging space 331 is located to the
right side of the female receiving space 313, such that
the female receiving space 313 is located between the
two engaging spaces 331. Each of the two engaging
spaces 331 has an open end 331a located at the same
level height of the female contact surface 311, and a
closed end 331b located opposite to the open end 331a.
In each of the engaging spaces 331, the closed end 331b
is recessed leftward in the x-axis direction to form a re-
taining space 332. As shown, the female engaging sec-
tion 33 includes a slant female guide-in surface 333 and
a slant first female guide-out surface 334 formed in each
of the engaging spaces 331; and the female engaging
section 33 further includes a slant second female guide-
out surface 335 formed in each of the retaining spaces
332. In the first preferred embodiment, the female guide-
in surfaces 333 are located adjacent to the open ends
331aand near one side of the engaging spaces 331 hav-
ing the retaining spaces 332 formed thereat, such that
the female guide-in surfaces 333 are located vertically
above the second female guide-out surfaces 335 in the
z-axis direction. Wherein, one of the female guide-in sur-
faces 333 thatis formed in the leftfemale engaging space
331 is located at one end of the guide surface 323 op-
posite to the cambered surface 323, such that the guide
surface 323 is located between the female guide-in sur-
face 333 and the cambered surface 322. The first female
guide-out surfaces 334 are located on one side of the
engaging spaces 331 opposite to the retaining spaces
332, such that the female guide-in surfaces 333 and the
first female guide-out surfaces 334 are located in the en-
gaging spaces 331 at two opposite sides in the x-axis
direction. In the first preferred embodiment, the first fe-
male guide-in surfaces 333 are slantly extended from the
open end 331a to the closed end 331b, and the first fe-
male guide-out surfaces 334 respectively have one end
located adjacent to the open end 331a and another op-
posite end located adjacent to the closed end 331b. As
shown, the female engaging section 33 has two release
openings 336 formed at a rear side of the female buckling
body 31 to communicate with both of the engaging spac-
es 331 and the retaining spaces 332.

[0027] The auxiliary guide section 34 of the female
member 30 is configured as an auxiliary guide wall 341,
which is located opposite to and spaced from the guide
post 321. Atop of the auxiliary guide wall 341 is formed
into a horizontally extended female limiting surface 342.
A portion of the auxiliary guide wall 341 is upward pro-
truded from the female limiting surface 342 to form a lo-
cating protrusion 343. The auxiliary guide wall 341 of the
female member 30 includes a slant auxiliary guide sur-
face 344 located on one side thereof that faces the guide
post 321 of the guide section 32, and the auxiliary guide
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surface 344 is located adjacent to the first female guide-
out surface 334 formed in the right engaging space 331
of the female engaging section 33, such that the auxiliary
guide surface 344 is located between the locating pro-
trusion 343 and the first female guide-out surface 334.
The first limiting section 35 of the female member 30 is
located opposite to the releasing opening 336 and has a
first limiting wall 351 risen from the female buckling body
31 in the z-axis direction. One side of the first limiting wall
351 located closer to the female engaging section 33 is
a slant first limiting surface 352. The second limiting sec-
tion 36 of the female member 30 is located adjacent to
the releasing opening 336 and has a second limiting wall
361 risen from the female buckling body 31 in the z-axis
direction. One side of the second limiting wall 361 located
closer to the female engaging section 33 is a second
limiting surface 362 facing toward the first limiting surface
352. As the first limiting surface 352, the second limiting
surface 362 is a slant surface.

[0028] As shownin Figs. 5A to 5C, the guide post 321,
the auxiliary guide wall 341, the first limiting wall 351 and
the second limiting wall 361 of the female member 30
together define a surrounded space 37 atop the female
buckling body 31. The surrounded space 37 is commu-
nicable with the two engaging spaces 331 of the female
engaging section 33. Wherein, the guide surface 323 of
the guide post 32, the auxiliary guide surface 344 of the
auxiliary guide wall 341, the first limiting surface 352 of
the first limiting wall 351 and the second limiting surface
362 of the second limiting wall 361 all are facing toward
the surrounded space 37.

[0029] Please referto Figs. 3 and 6. The female mem-
ber 30 further includes two sets of connecting legs 38
downward extended from the female abutting surface
312 of the female buckling body 31. The connecting legs
38 are engaged with the base plate 40, such that the
female abutting surface 312 of the female member 30
and the base plate 40 are together firmly clamped to the
main body 701a of the backpack 701, as shown in Fig.
2A, or to the waistband 702a of the trousers 702, as
shown in Fig. 2B.

[0030] Please refer to Figs. 4B and 5B. The magnetic
unit 50 includes a male-side magnetic element 51 and a
female-side magnetic element 52. The male-side and the
female-side magnetic element 51, 52 can move toward
each other due to a magnetically attractive force between
them. The male-side magnetic element 51 is mounted in
the male receiving space 213 of the male member 20
while the female-side magnetic element 52 is mounted
in the female receiving space 323 of the female member
30.

[0031] Please refer to Figs. 3, 7A and 7B. The control
lever 60 includes an actuating cam 61 and a lever portion
62 formed on the actuating cam 61. The actuating cam
61 is pivotally connected to between the two connecting
blocks 221 of the connecting section 22 of the male mem-
ber 20, such that the actuating cam 61 is located in the
separated space 222 of the male member 20. As shown,
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the actuating cam 61 has an actuating contour 611
formed on an outer surface thereof. In the first preferred
embodiment, a partial area of the actuating contour 611
is configured into a reset surface 611a, and the remaining
area of the actuating contour 611 is configured into a
push surface 611b located adjacent to one side of the
reset surface 611a. Further, a lower side of the lever por-
tion 62 is upward recessed to form a locating space 621.
In the first preferred embodiment, the control lever 60 is
made of a magnetic material.

[0032] Please refer to Fig. 8A. To assemble the male
member 20 to the female member 30, first put the male
member 20 at a separated position P1, in which the male
engaging section 24 of the male member 20 does not
contact with the female member 30. As shown, when the
male member 20 is in the separated position P1, the
male-side magnetic element 51 of the magnetic unit 50
is magnetically attracted to the control lever 60 and gen-
erates a reset force F1 between the male member 20
and the control lever 60, such that the control lever 60
can move gradually toward the male buckling body 21
under the reset force F1 and stops moving further when
it touches the male limiting surface 211 of the male buck-
ling body 21. At this point, the control lever 60 is located
at an initial position S1, and a male center of gravity 511
of the male-side magnetic element 51 and a female cent-
er of gravity 521 of the female-side magnetic element 52
are located on the same vertical line L, such that the
male-side magnetic element 51 is superposed on the fe-
male-side magnetic element 52 and the male-side and
the female-side magnetic element 51, 52 are now in a
mutually aligned state A1. In the first preferred embodi-
ment, the vertical line L is in parallel with the Z axis.
[0033] Please refer to Fig. 8B. When the male-side
magnetic element 51 of the magnetic unit 50 is magnet-
ically attracted for moving to the female-side magnetic
element 52 of the magnetic unit 50, the male member 20
is brought to move gradually from the separated position
P1 toward the female member 30 along a firstassembling
path R1 parallel with the Z axis, as indicated in Fig. 8A.
When the male member 20 moves toward the female
member 30, the male engaging section 24 of the male
member 20 is eventually in contact with the guide surface
323 of the guide section 32 or the auxiliary guide surface
344 of the auxiliary guide section 34, bringing the male
buckling body 21 of the male member 20 into the sur-
rounded space 37. At the time the male engaging section
24 of the male member 20 touches the female engaging
section 33 of the female member 30, the male member
20 is in an initial contact position P2. When the male
member 20 is in the initial contact position P2, the male
guide-in surfaces 245 of the male engaging section 24
are in contact with the female guide-in surfaces 333 of
the female engaging section 33. At this point, the male-
side magnetic element 51 and the female-side magnetic
element 52 are still in the mutually aligned state A1.
[0034] Please referto Fig. 8C. When the male member
20 s in the initial contact position P2, the male-side mag-
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netic element 51 of the magnetic unit 50 is still magnet-
ically attracted for moving to the female-side magnetic
element 52 of the magnetic unit 50, and the magnetically
attractive force between them brings the male guide-in
surfaces 245 of the male member 20 in contact with the
female guide-in surfaces 333 of the female member 30
to move from the initial contact position P2 along a sec-
ond assembling path R2, which is slant relative to the X
and the Z axis, causing the entire male engaging section
24 of the male member 20 to move toward an inner side
of the female engaging section 33 until the male contact
surface 212 of the male member 20 is in contact with the
female contact surface 311 of the female member 30. At
this point, the male member 20 is moved from the initial
contact position P2 to a loose contact position P3. As
shown, when the male member 20 is in the loose contact
position P3, the extended portions 241 and the retaining
protrusions 242 of the male engaging section 24 are lo-
cated in the engaging spaces 331 of the female engaging
section 33, while the male-side magnetic element 51
overlaps the female-side magnetic element 52. There-
fore, the male center of gravity 511 of the male-side mag-
netic element 51 and the female center of gravity 521 of
the female-side magnetic element 52 are separately lo-
cated at two different vertical lines L. At this point, the
male-side magnetic element 51 and the female-side
magnetic element 52 are in a staggered state A2.

[0035] Please refertoFig. 8D. When the male member
20 is moving from the initial contact position P2 to the
loose contact position P3, the male buckling body 21 of
the male member 20 can touch the first limiting surface
352 of the first limiting section 35 or the second limiting
surface 362 of the second limiting section 36 to ensure
the contact of the male contact surface 212 of the male
member 20 with the female contact surface 311 of the
female member 30 and accordingly, to prevent the re-
taining protrusions 242 of the male engaging section 24
from moving outofthe engaging spaces 331 of the female
engaging section 33 via the release openings 336 of the
female engaging section 33. Further, when the male
guide-in surfaces 245 of the male engaging section 24
are not in contact with the female guide-in surfaces 333
of the female engaging section 33, the male member 20
is brought by the magnetically attractive force between
the male-side magnetic element 51 and the female-side
magnetic element 52 to move along a third assembling
path R3 in parallel with the X axis, such that the male
member 20 is moved from the loose contact position P3
to an engaged position P4, in which the male engaging
section 24 is engaged with the female engaging section
33. In the first preferred embodiment, when the male
member 20 is in the engaged position P4, the retaining
protrusions 242 of the male engaging section 24 are set
in the retaining spaces 332 of the female engaging sec-
tion 33 with the extended portions 241 of the male en-
gaging section 24 located in the engaging spaces 331 of
the female engaging section 33. Meanwhile, the male-
side magnetic element 51 and the female-side magnetic
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element 52 of the magnetic unit 50 are changed from the
staggered state A2 into the aligned state A1 again, mak-
ing the retaining protrusions 242 firmly set in the retaining
spaces 332. With these arrangements, when the male
engaging section 24 is setin the female engaging section
33, the flap 701b of the backpack 70 in Fig. 2A can not
be turned open to thereby protect things in the main body
701a from falling out of the backpack 70; or, in the case
of a pair of trousers 702 in Fig. 2B, when the male en-
gaging section 24 is set in the female engaging section
33, the waistband 702a of the trousers 702 can be tied
around a wearer’s waist to avoid the trousers 702 from
sliding off the wearer’s legs.

[0036] Please refer to Figs. 8D and 8E at the same
time. When the retaining protrusions 242 of the male
member 20 are located in the retaining spaces 332 of
the female member 30, the male buckling body 21 of the
male member 20 is located in the surrounded space 37
of the female member 30 and limited by the surrounding
guide post 321, the auxiliary guide wall 341, the first lim-
iting wall 351 and the second limiting wall 361 from mov-
ing in the x-axis and y-axis directions; meanwhile, the
male contact surface 212 of the male buckling body 21
is in contact with the female contact surface 311 of the
female buckling body 31 and the guide section 32 of the
female member 30 is extended into the separated space
222 of the male member 20, such that the guide post 321
of the guide section 32 is located among the two con-
necting blocks 221 of the connecting section 22 and the
actuating cam 61 of the control lever 60 to thereby limit
the male member 20 from moving relative to the female
member 30 along the X axis and the Y axis. At this point,
the male limiting surface 211 of the male buckling body
21 is flush with the female limiting surface 342 of the
female buckling body 31, so that the control lever 60 is
in contact at a lower side thereof with both of the male
limiting surface 211 and the female limiting surface 342.
Meanwhile, the locating protrusion 343 of the auxiliary
guide section 34 is upward extended into the locating
space 621 of the control lever 60, and the engagement
of the locating protrusion 343 with the locating space 621
limits the control lever 60 from moving horizontally in the
x-axis and the y-axis direction. It is to be noted that the
cambered surface 322 of the guide post 321 is in contact
with only the reset surface 611a of the actuating cam 61
when the locating protrusion 343 is extended into the
locating space 621, so that the retaining protrusions 242
remain setting in the retaining spaces 332.

[0037] Please refer to Fig. 9A. When a swing force F2
larger than the reset force F1 is applied to the control
lever 60 for the latter to swing in a direction indicated by
the bold black arrow, the control lever 60 would be moved
away from the initial position S1 and the locating protru-
sion 343 of the auxiliary guide section 34 would be sep-
arated from the locating space 621 of the control lever
60. At this point, the surface of the actuating cam 61 in
contact with the cambered surface 322 shifts from the
reset surface 611a of the actuating contour 611 to the
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push surface 611b of the actuating cam 61. Meanwhile,
the lever portion 62 of the control lever 60 gradually
moves toward the male limiting protrusion 223 of the con-
necting section 22. When the lever portion 62 is in contact
with the male limiting protrusion 223, the control lever 60
is stopped from swinging further and stays at an actuating
position S2. Therefore, the male limiting protrusion 223
is able to limit a swing angle of the control lever 60. When
there is not any swing force F2 applied to the control lever
60, the control lever 60 is remained to the initial position
S1 under the reset force F1 with the locating protrusion
343 extended into the locating space 621. Therefore, the
male member 20 is remained to the engaged position P4
and the retaining protrusions 242 of the male engaging
section 24 are kept setting in the retaining spaces 332
of the female engaging section 33.

[0038] In the first preferred embodiment, the swing an-
gle for the control lever 60 to swing to the actuating po-
sition S2 is larger than a slant angle of the second female
guide-out surfaces 335. And, in the course the control
lever 60 is swung from the initial position S1 to the actu-
ating position S2, different surfaces of the actuating cam
61 of the control lever 60 are caused to push against the
guide post 321 of the guide section 32, such thatthe male
member 20 is moved rightward relative to the female
member 30 along the third assembling path R3 (see Fig.
8D), which brings the retaining protrusions 242 of the
male engaging section 24 to be moved from the engaged
position P4 to the loose contact position P3, causing the
retaining protrusions 242 to move out of the retaining
spaces 332 of the female engaging section 33 into the
engaging spaces 331 of the female engaging section 33.
At this point, the entire male engaging section 24, includ-
ing the extended portions 241 and the retaining protru-
sions 242, is located in the engaging spaces 331.
[0039] Please refer to Fig. 9B. When the control lever
60 is in the actuating position S2 (see Fig. 9A), the male
member 20 is located at the loose contact position P3
(see Fig. 8C) with the extended portions 241 and the
retaining protrusions 242 of the male engaging section
24 located in the engaging spaces 321 of the female en-
gaging section 33. When a user pulls the control lever
60 at this point, the control lever 60 under the pull force
can bring the male member 20 to move along a first sep-
arating path D1, which is slant relative to the X axis and
the Z axis, causing the first male guide-out surfaces 243
of the male engaging section 24 to contact with the first
female guide-in surfaces 334 of the female engaging sec-
tion 33. At this point, the retaining protrusions 242 of the
male engaging section 24 can be moved from the en-
gaging spaces 331 of the female engaging section 33 to
the surrounded space 37 of the female member 30, and
the male member 20 can be oriented to the right side of
the female member 30 and be released from the female
member 30. However, it is noted the description of re-
leasing the male member 20 from the female member
30 from the right side of the female member 30 is only
illustrative. As shown in Fig. 9C, the user may pull the
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control lever 60 in a different direction for the control lever
60 under the externally applied force to move the male
member 20 along a second separating path D2 that has
a direction different from the first separating path D1,
such that the second male guide-out surfaces 244 (see
Fig. 4B) of the male engaging section 24 are brought to
contact with the second female guide-out surfaces 335
of the female engaging section 33. At this point, the re-
taining protrusions 242 of the male engaging section 24
can be moved from the engaging spaces 331 of the fe-
male engaging section 33 into the surrounded space 37
of the female member 30, and the male member 20 can
be oriented to the left side of the female member 30 and
be released from the female member 30.

[0040] Please refer to Fig. 10, in which a second pre-
ferred embodiment of the present invention is shown.
The second preferred embodiment is different from the
first one in that the control lever 60 thereof is made of a
plastic material and that a lower side of the lever portion
62 of the control lever 60 is upward recessed to form a
control lever-side receiving space 622 located to the left
side of the locating space 621 of the control lever 60.
Meanwhile, the magnetic unit 50 further includes a reset
magnetic element 53 set in the control lever-side receiv-
ing space 622 for magnetically attracting the male-side
magnetic element 51 and generating the reset force F 1
between the reset magnetic element 53 and the male-
side magnetic element 51.

[0041] PleaserefertoFig. 11, inwhich a third preferred
embodiment of the present invention is shown. The third
preferred embodiment is different from the first one in
that the lever-controllable magnetic buckle 2 includes the
male member 20, the female member 30, the magnetic
unit 50 and the control lever 60 without the base plate
40, and that the female member 30 further includes a
female-side protruded section 39, which is extended from
the female buckling body 31 for another belt 71 to ex-
tending therethrough and accordingly, assembling the
female member 30 to the object 70.

[0042] The presentinvention has been described with
some preferred embodiments thereof and it is under-
stood that many changes and modifications in the de-
scribed embodiments can be carried out without depart-
ing from the scope and the spirit of the invention that is
intended to be limited only by the appended claims.

Claims
1. Alever-controllable magnetic buckle, comprising:

a male member including a male engaging sec-
tion and a connecting section, and a male-side
magnetic elementis mounted in the male mem-
ber;

a female member including a female engaging
section and a guide section, and a female-side
magnetic element is mounted in the female
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member; the female engaging section being
formed at differentlocations with a female guide-
in surface, a first female guide-out surface and
a second female guide-out surface; and the
male-side magnetic element is magnetically at-
tracted for moving to the female-side magnetic
element;

so that the male engaging section is engaged
with the female engaging section after the male
engaging section contacts with the female
guide-in surface;

a control lever being pivotally connected to the
connecting section and having an actuating cam
for contacting with the guide section; the control
lever is capable of swinging relatively with the
male member so the surfaces of the actuating
cam at different locations are pushed by the
guide section, and the male engaging section is
movable relative to the female member to sep-
arate from the female engaging section;

and when the male engaging section is separat-
ed from the female engaging section, the male
member is capable of moving relatively with the
female member along different directions; the
male member will be separated form the female
member after the male engaging section is se-
lectively contacted with one of the first female
guide-out surface and the second female guide-
out surface.

The lever-controllable magnetic buckle as claimed
in claim 1, wherein the connecting section includes
a male limiting protrusion, and the control lever is
selectively swingable to contact with or separate
from the male limiting protrusion; and the control le-
ver is stopped by the male limiting protrusion when
the control lever in contact with the male limiting pro-
trusion, so the swing angle of the control lever is
limited by the male limiting protrusion.

The lever-controllable magnetic buckle as claimed
in claim 2, wherein the swing angle of the control
lever is largerthan a slant angle of the second female
guide-out surface.

The lever-controllable magnetic buckle as claimed
in claim 1, wherein the connecting section includes
two connecting blocks spaced from each other, and
both the actuating cam and the guide section being
located between the two connecting blocks, such
that the two connecting blocks and the actuating cam
are located around the guide section so as the guide
section is located among the control lever and the
two connecting blocks for limiting the male member
from moving horizontally relative to the female mem-
ber.

The lever-controllable magnetic buckle as claimed
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in claim 1, wherein the female member includes an
auxiliary guide section spaced from the guide sec-
tion, such that a surrounded space is formed be-
tween the guide section and the auxiliary guide sec-
tion at one side of the female-side magnetic element;
and the surrounded space being used to receive part
of the male member.

The lever-controllable magnetic buckle as claimed
in claim 5, wherein the guide section has a cambered
surface formed facing toward the surrounded space,
and the actuating cam has a reset surface and a
push surface located adjacent to the reset surface;
the reset surface remaining in contact with the cam-
bered surface when the male-side magnetic element
is magnetically attracted for moving to the female-
side magnetic element, such that the male engaging
section remains engaging with the female engaging
section; and the push surface in contact with the
cambered surface allowing the male member to
move relative to the female member.

The lever-controllable magnetic buckle as claimed
in claim 6, wherein the guide section further has a
slant guide surface formed on one side adjacent to
the cambered surface, such that the guide surface
is located between the cambered surface and female
guide-in surface; and the guide surface being con-
tactable with the male member to guide part of the
male member into the surrounded space.

The lever-controllable magnetic buckle as claimed
in claim 5, wherein a locating protrusion is upwardly
formed at the top of the auxiliary guide section and
alocating space is formed at the bottom of the control
lever; the locating protrusion being extended into the
locating space, such that the control lever is limited
from moving horizontally by cooperation of the locat-
ing protrusion and the locating space.

The lever-controllable magnetic buckle as claimed
in claim 8, wherein the auxiliary guide section further
includes an auxiliary guide surface facing toward the
surrounded space, such that the auxiliary guide sur-
face is located between the locating protrusion and
the first female guide-out surface; and the auxiliary
guide surface being contactable with the male mem-
ber to guide part of the male member into the sur-
rounded space.

The lever-controllable magnetic buckle as claimed
in claim 5, wherein the female member further in-
cludes a first limiting section and a second limiting
section; the guide section, the female engaging sec-
tion and the auxiliary guide section being sequen-
tially arranged in an x-axis direction; and the first
limiting section, the female engaging section and the
second limiting section being sequentially arranged
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in a y-axis direction.

The lever-controllable magnetic buckle as claimed
in claim 1, wherein the female engaging section has
engaging spaces downward recessed in a z-axis di-
rection and a retaining space sidewardly recessed
in an x-axis direction; the engaging spaces respec-
tively having an open end and an closed end located
opposite to the open end, and the female guide-in
surface being located adjacent to the open ends
while the first female guide-out surface being formed
from the open ends to the closed ends.

The lever-controllable magnetic buckle as claimed
in claim 11, wherein the female guide-in surface and
the first female guide-out surface are located at two
opposite side of the engaging spaces in the x-axis
direction, and the second female guide-out surface
are vertically located below the female guide-in sur-
face.

The lever-controllable magnetic buckle as claimed
in claim 1, wherein the male engaging section in-
cludes an extended portion downward extended in
a z-axis direction and a retaining protrusion sideward
extended from the extended portion in an x-axis di-
rection; the extended portion having a first male
guide-out surface contactable with the first female
guide-out surface, and the retaining protrusion hav-
ing a second male guide-out surface contactable
with the second female guide-out surface, and a
male guide-in surface contactable with the female
guide-in surface; the second male guide-out surface
and the male guide-in surface being located at two
opposite sides of the retaining protrusions in a z-axis
direction, and the first male guide-out surface being
located at a lateral side of the male guide-in surface.

The lever-controllable magnetic buckle as claimed
in claim 1, wherein the male-side magnetic element
mounted to the male member generates areset force
that brings the control lever to move toward the male
member, such that the control lever remains in con-
tact with the male member under the reset force.
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