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1
BUCKLE

TECHNICAL FIELD

The present invention relates to a buckle for locking a
band or belt having an engagement groove, and relates in
particular to a buckle that is used together with a watch band,
an armband or wristband for smartphones or portable music
players, or a band or belt of shoes or for shoes.

BACKGROUND ART

Abuckle has been conventionally known, in which a band
(or belt) is provided with an engagement groove; a hook of
the buckle is elastically engaged with the groove; and such
a locking state can be released at any time. In Japanese
Patent No. 3982955 (Patent Document 1), the present inven-
tors have proposed a synthetic-resin buckle that is easy to
manufacture and light in weight, the buckle including: a
buckle main body composed of a base plate and a roof frame
opposed to each other, and two side plates connecting the
base plate and the roof frame, in which an inside of the
buckle main body is an insertion space for the band having
an engagement groove; and an operation piece being hori-
zontally installed inside the roof frame, and having, on an
under surface of one end thereof, the engagement claw that
can be engaged with the engagement groove of the band, in
which an other end thereof is a pressing portion; the opera-
tion piece is connected to two sides of the opposed roof
frame in an intermediate point between the engagement claw
and the pressing portion, whereby allowing the operation
piece to swing around the intermediate point as a fulcrum;
and an outer surface of the band and the roof frame are
provided with a pair of latching protrusions, with which the
band can be pulled toward the buckle main body with a
finger-tip of one hand.

The synthetic-resin buckle is significantly superior in
function, and is optimal as a buckle for headbands of a
helmet. However, if the connecting shaft is thinned to be
applied to a product such as a watch band that relatively
requires the buckle to be downsized, a strong force acts on
the band in a direction of separating from the buckle when
the band and the buckle are locked, and the synthetic-resin
connecting shaft might be damaged. There was also a
problem that the engagement strength of the band and the
buckle deteriorates due to degradation of the elasticity over
time, which is attributable to a creeping phenomenon (i.e. a
property of synthetic resin to slowly deform when a strong
pressure is applied to the synthetic resin for a long time).

In Japanese Patent No. 4005109 (Patent Document 2), the
present inventors have also proposed a slide adjuster of a
band and a buckle, which is suitably applied to products
such as clothing ornaments in particular, the slide adjuster
being light in weight and simple in configuration, in which
the buckle portion has an inconspicuous external appear-
ance; an engagement claw is engaged with a serrate engage-
ment groove formed on an outer surface of a band, whereby
allowing the band to approach but not to retreat relatively to
the buckle in the locking state; the buckle includes: a buckle
main body composed of a base plate and a roof frame
opposed to each other, and two side plates connecting the
base plate and the roof frame, in which an inside of the
buckle main body is an insertion space for the band; and an
operation plate being horizontally installed inside the roof
frame, and having, on an under surface of one end thereof,
the engagement claw that can be engaged with the engage-
ment groove of the band, in which an other end thereof is a
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pressing portion for releasing the engagement; the operation
plate is movably supported by a connecting shaft connecting
the two side plates in an intermediate point between the
locking claw and the pressing portion, whereby allowing the
operation plate to swing around the intermediate point as a
fulcrum; and an outer surface of the band and the pressing
portion are provided with a pair of latching portions, with
which the buckle and the band can be pulled toward each
other with a finger-tip of one hand.

This slide adjuster can improve the strength of the con-
necting shaft by using a hard material such as metal or resin
having no elasticity. However, in this case, it is necessary to
provide separate parts such as a coiled spring. When such
separate parts are provided, the structure of the buckle is
complicated, and it has been difficult to manufacture a
buckle that is light in weight, small in size, and easy to
manufacture. With the synthetic-resin buckle and the slide
adjuster, the buckle and the band can be pulled toward each
other with a finger-tip of one hand. However, in order to
withdraw the band from the buckle, it is necessary to
withdraw the band with one hand, while pressing the press-
ing portion of the buckle with the other hand. Therefore, this
was not suitable as a buckle to be used for a watch band, etc.,
which require the band to be withdrawn with one hand.

Patent Document 1: Japanese Patent No. 3982955

Patent Document 2: Japanese Patent No. 4005109

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

An object of the present invention is to provide a buckle
that is light in weight, small in size, and easy to manufacture,
in which the engagement strength of the band and the buckle
does not deteriorate over time.

Means for Solving the Problems

The buckle of the present invention is a buckle, of which
engagement claw can be engaged with a serrate engagement
groove formed on an outer surface of a band, the buckle
including: a buckle main body composed of a base plate and
a roof frame opposed to each other, and two side plates
connecting the base plate and the roof frame, in which an
inside of the buckle main body is an insertion space for the
band; and an operation piece being horizontally installed
inside the roof frame, and having, on an under surface of one
end thereof, the engagement claw that can be engaged with
the engagement groove of the band, in which an other end
thereof is a pressing portion for releasing the engagement, in
which the operation piece is movably supported by a con-
necting shaft connecting the two side plates in an interme-
diate point, whereby allowing the operation piece to swing
around the intermediate point as a fulcrum; the buckle main
body is provided with a control piece for controlling a swing
of the operation piece; and the engagement claw is engaged
with the engagement groove of the band, and the control
piece functions as a spring for biasing the engagement claw
toward the engagement groove side in such a locked state,
whereby allowing the band to advance but not to retreat,
relatively to the buckle.

It is preferable that the control piece can be horizontally
moved along an upper portion of the operation piece; and
that the engagement can be released by moving the control
piece. It is preferable that the engagement is released in a
state where the control piece is moved to the other end side
of the operation piece.
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It is preferable that the control piece functions as a spring
utilizing recoil when the operation piece swings to touch the
control piece.

It is preferable that the buckle main body is provided with
a latching portion, with which the buckle and the band can
be pulled toward each other with a finger-tip of one hand.

Effects of the Invention

In the buckle of the present invention, the control piece
functions as a spring for controlling the swing of the
operation piece in the locking state of the band and the
buckle; therefore, it is possible to provide a buckle that is
light in weight, small in size, and easy to manufacture,
without providing separate parts such as a coiled spring, in
which the engagement strength of the band and the buckle
does not deteriorate over time. Therefore, the present buckle
is optimal for application to a product such as a watch band,
which relatively requires a buckle to be downsized. Further-
more, the band can be withdrawn with one hand, by using
the buckle in which the control piece can be horizontally
moved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are perspective views of a buckle 10 of
the present invention;

FIGS. 2A, 2B, 2C, and 2D are vertical cross-sectional side
views of an essential part showing an engaged state of the
buckle 10 and a band 30;

FIGS. 3A and 3B are perspective views showing another
embodiment of the buckle 10;

FIGS. 4A and 4B are vertical cross-sectional side views of
an essential part showing an engaged state of the buckle 10
and the band 30 shown in FIG. 3A; and

FIG. 4C is a partially enlarged view showing that a control
piece 40 of a buckle main body 14 of the buckle 10 shown
in FIGS. 2A-2D, 4A, and 4B has an obliquely inclined
surface 41.

EXPLANATION OF REFERENCE NUMERALS

10 buckle

11 base plate

12 roof frame

13 side plate

14 buckle main body

16 insertion space

20 operation piece

20A one end of operation piece
20B other end of operation piece
21 engagement claw

22 pressing portion

25 connecting shaft

30 band

31 engagement groove

40 control piece

Preferred Mode for Carrying out the Invention

Embodiments of the buckle according to the present
invention are hereinafter described with reference to the
drawings. FIGS. 1A and 1B are perspective views of a
buckle 10, in which FIG. 1A shows a state where an
operation piece 20 and a control piece 40, which configure
the buckle 10, are separated above from a buckle main body
14; and FIG. 1B shows a state where the operation piece 20
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and the control piece 40 are installed in the buckle main
body 14. In these drawings, the buckle 10 is mainly com-
posed of: a base plate 11; a roof frame 12 opposed thereto;
and the flat and cylindrical buckle main body 14 composed
of side plates 13 and 13 that connect the base plate 11 with
the roof frame 12. Insertion holes 15 and 15 of the buckle
main body 14 are opened in a direction of sliding a band; and
an inside thereof is an insertion space 16 for a band 30
having an engagement groove (to be described later).

In the present embodiment, the length of the base plate 11
in the longitudinal direction (the direction of sliding the
band) is longer than the length of the roof frame 12 in the
longitudinal direction, thereby facilitating the attachment of
the buckle 10 to a connected body (i.e. a watch band, etc.),
and allowing the band to be smoothly inserted. A similar
effect can also be achieved by: configuring the roof frame 12
with a flat plate; and horizontality extending the roof frame
12, which is opposite to one end 20A of the operation piece
20, in a direction opposite to the operation piece 20.

The operation piece 20 having a dimension to fit inside the
roof frame 12 is horizontally installed inside the roof frame
12. An under surface of the one end 20A of the operation
piece 20 is provided with a projected engagement claw 21
that can be engaged with the engagement groove of the band
30; and an other end 20B of the operation piece 20 serves as
a pressing portion 22 for releasing the engagement. The
operation piece 20 is slightly lower in position than the roof
frame 12, thereby making it possible to prevent the one end
20A or the other end 20B of the operation piece 20 from
being accidentally pushed down.

A connecting shaft 25 is formed in an intermediate portion
of the operation piece 20 in the longitudinal direction; and
the connecting shaft 25 is movably supported by each upper
inner wall of the side plates 13 and 13. As a result, the
operation piece 20 can swing around the intermediate por-
tion as a fulcrum. A cross section of the connecting shaft 25
is circular in the present embodiment, but can have elliptical
or any other various cross-sectional shapes. The connecting
shaft 25 is desired to be as thin as possible so as to swingably
and pivotally support the operation piece 20 and secure
smooth operability, and may have a shape and dimension
that do not cause any damage due to repeated swings.

In the present invention, a material used for the connect-
ing shaft is not limited in particular, and synthetic resin
having elasticity may be used, or a hard material such as
metal or resin having no elasticity may be used as well. In
a case of using such a hard material, the strength of the
connecting shaft per se is increased; therefore, the engage-
ment strength of the band 30 and the buckle 10 is improved.

Inside the buckle main body 14, the control piece 40 is
installed in a position above the operation piece 20. A shape
of the control piece 40 is not limited in particular, as long as
the shape achieves the function of controlling the swinging
of the operation piece 20 (as described later).

Next, functions of the buckle 10 are described with
reference to FIGS. 2A and 2B. FIG. 2A is a vertical
cross-sectional side view of an essential part showing an
engaged state of the buckle 10 and the band 30. In FIG. 2A,
the band 30 is inserted into the insertion space 16 of the
buckle 10; and the engagement claw 21 of the buckle 10 is
engaged with the engagement groove 31 formed on an outer
surface of the band 30. A cross-sectional shape of the
engagement groove 31 is serrate in the sliding direction;
namely, the engagement groove 31 is composed of: a tapered
surface that is gradually deepened in the traveling direction
of the band 30; and a wall surface that substantially perpen-
dicularly rises from the deepest position.
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When the band 30 enters the insertion space 16 from the
insertion hole 15 on the other end 20B side of the operation
piece 20 (the left side in FIG. 2A), a top face of the band 30
comes in contact with the engagement claw 21 of the
operation piece 20, and advances while pushing up the one
end 20A of the operation piece 20 (see FIG. 2B); the
operation piece 20 returns to the initial position by recoil by
touching the control piece 40; and the approach/separation
position of the band 30 relative to the buckle 10 is adjusted
(see FIG. 2C). In other words, the control piece 40 functions
as a spring for biasing the operation piece 20 toward the
engagement groove 31 side of the band 30; therefore, in this
state, the engagement claw 21 is locked while being engaged
with a predetermined engagement groove 31, and the band
30 can advance but cannot retreat, relatively to the buckle
10.

The present invention does not utilize elasticity of the
connecting shaft 25 per se; therefore, by using a material
such as metal or resin having no elasticity for the connecting
shaft 25, even if the connecting shaft 25 is thinned to
downsize the buckle, the connecting shaft 25 is not likely to
be damaged when a strong force acts in a direction of
separating the band 30 from the buckle 10. The engagement
strength is not likely to deteriorate, either, due to degradation
of the elasticity of the connecting shaft 25 over time, which
is attributable to a creeping phenomenon (i.e. a property of
synthetic resin to slowly deform when a strong pressure is
applied to the synthetic resin for a long time). Since the
control piece 40 functions as a spring, it is not necessary to
provide a coiled spring as a separate part, the parts count can
be minimized, and the structure of the buckle 10 can be
simplified.

Next, when the band 30 is retreated or withdrawn from the
buckle 10, the pressing portion 22 is pressed to rotate the
operation piece 20 around the connecting shaft 25 as shown
in FIG. 2D; as a result, the engagement claw 21 positioned
on the opposite side is lifted; and the engagement claw 21 is
disengaged from the engagement groove 31; therefore, the
band 30 can be freely slid. By separating a finger from the
pressing portion 22, the operation piece 20 in contact with
the control piece 40 returns to the initial state by its recoil.

Next, another embodiment of the buckle 10 is described
with reference to FIGS. 3A and 4A. FIG. 3A is a perspective
view of the buckle 10; and FIG. 4A is a vertical cross-
sectional side view of an essential part showing an engaged
state of the buckle 10 and the band 30. However, the same
reference numerals are assigned to the same members as
described in the aforementioned embodiment, and descrip-
tions thereof are omitted.

In the present embodiment, the control piece 40 is hori-
zontally slid and moved along an upper portion of the
operation piece 20, which is a point of difference from the
embodiment described above. A surface of the control piece
40 is provided with a slide operation unit 42 as a concave
portion. A shape of the slide operation unit 42 is not limited
in particular, as long as a finger-tip of one hand can be
hooked on the shape. The slide operation unit 42 does not
necessarily have to be provided to the control piece 40, but
such provision can facilitate the slide operation of the
control piece 40.

The two side plates 13 and 13 of the buckle 10 are
provided with slide guides 17 and 17, respectively, for
guiding the movement of the control piece 40. FIGS. 3A and
3B are perspective views showing a state where the control
piece 40 is moved along the slide guides 17 and 17. In the
present embodiment, the slide guides 17 and 17 are formed
as grooves on the side plates 13 and 13 of the buckle 10;
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however, the position and shape of the slide guide 17 is not
limited in particular, as long as the smooth movement of the
control piece 40 can be guided.

By sliding the control piece 40 along the slide guides 17
and 17 toward the other end 20B side of the operation piece
20 as shown in FIG. 3B, the operation piece 20 is rotated
around the connecting shaft 25 as shown in FIG. 4B; as a
result, the engagement claw 21 positioned on the opposite
side is lifted; and the engagement claw 21 is disengaged
from the engagement groove 31; therefore, the band 30 can
be freely slid. By returning the control piece 40 to the
original position along the slide guides 17 and 17, the
operation piece 20 returns to the original horizontal state
(see FIG. 4A.) And as shown in detail in FIG. 4C, which is
a partially enlarged view of the configurations shown in
FIGS. 2A-2D, 4A, and 4B, the control piece 40 (which is
installed in the buckle main body 14) has an obliquely
inclined surface 41.

According to the present embodiment, the band 10 can be
freely withdrawn from the buckle 20 with one hand, by
sliding the control piece 40 toward the other end 20B side of
the operation piece 20. Therefore, the buckle is optimal as a
buckle used for a watch band, etc. that require a one-handed
operation.

Although not illustrated, in the buckle 10 of the present
invention, the buckle main body 14 can be provided with a
latching portion, with which the band 30 and the buckle 10
can be pulled toward each other with one hand. The latching
portion does not necessarily have to be provided, but such
provision facilitates the operation of pulling the band 30 and
the buckle 10 toward each other with one hand. Therefore,
by providing the latching portion to the aforementioned
buckle 10, in which the control piece 40 can be horizontally
moved, all the operations including the pulling of the band
30 and the buckle 10 toward each other, as well as the
withdrawing of the band 30, can be easily performed with
one hand.

In the present invention, the roof frame 12 is not neces-
sarily limited to the one including four sides. One side
opposite to the one end 20A of the operation piece 20 can be
omitted, in a case of reducing the weight and/or size of the
buckle.

The buckle 10 of the present invention can incorporate
elements disclosed in Patent Documents 1 and 2 described
above. For example, in order to make it easy to restore the
operation piece 20 to the horizontal state, a joint member
may be provided, which connects the one end 20A of the
operation piece 20 with the opposing roof frame 12, etc.
Furthermore, the insertion space 16 can be provided with a
band suppressor (not illustrated) for preventing the band 30
from uplifting.

The invention claimed is:

1. A buckle, of which an engagement claw can be engaged
with a serrate engagement groove formed on an outer
surface of a band, the buckle comprising:

a buckle main body composed of a base plate and a roof
frame opposed to each other, and two side plates
connecting the base plate and the roof frame, wherein
an inside of the buckle main body is an insertion space
for the band; and

an operation piece horizontally installed inside the roof
frame, and having, on an under surface of one end
thereof, the engagement claw that can be engaged with
the engagement groove of the band, wherein an other
end thereof is a pressing portion for releasing the
engagement,
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wherein the operation piece is movably supported by a
connecting shaft connecting the two side plates at an
intermediate point, thereby allowing the operation
piece to swing around the intermediate point as a
fulcrum,

wherein the buckle main body is provided with a control
piece having a surface that is obliquely inclined relative
to a direction perpendicular to a plane in which the
band extends, and the control piece faces toward an
upper surface of the operation piece so as to function as
a spring and controls a swing of the operation piece,

wherein the connecting shaft and the buckle main body
are separate, individual components, and

wherein in a locked state in which the engagement claw
is engaged with the engagement groove of the band,
when the band further enters the insertion space of the
buckle main body, a top face of the band comes in
contact with the engagement claw of the operation
piece, and the band advances while pushing up the one
end of the operation piece and while the operation piece
contacts the control piece, and then the operation piece
returns to an initial position by recoil force of the
control piece, thereby allowing the band to advance but
not to retreat, relatively to the buckle main body.
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2. The buckle according to claim 1, wherein the control
piece can be horizontally moved along an upper portion of
the operation piece, and

wherein the engagement can be released by moving the

control piece.

3. The buckle according to claim 2, wherein the engage-
ment is released in a state where the control piece is moved
to the other end side of the operation piece.

4. The buckle according to claim 1, wherein the buckle
main body is provided with a latching portion, with which
the buckle and the band can be pulled toward each other with
a finger-tip of one hand.

5. The buckle according to claim 1, wherein a bottom
surface of the control piece that faces toward the upper
surface of the operation control piece has a notch formed
therein, the obliquely inclined surface of the control piece
defined by an outlined of the notch when viewed in section.

6. The buckle according to claim 5, wherein the recoil
force of the control piece is generated by the operation piece
abutting against the control piece having the notch formed
therein, when the band further enters the insertion space.
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