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1
SLIDE ADJUSTER

TECHNICAL FIELD

The present invention relates to a slide adjuster for sliding
a band relative to a buckle to adjust the length of the band and
fix the band, and particularly to a slide adjuster used for a
wristwatch, a smartphone, a portable music player, a shoe or
a hat.

BACKGROUND ART

Conventionally, there is known a buckle with a hook elas-
tically engaging with engagement grooves provided on a
band (or a belt), in which the locked state can be released at
any time.

In Japanese Patent No. 4368023 (Patent Document 1), the
inventors propose, as a band with a buckle having a surface as
flat as possible by thinning the thickness of the buckle, a band
with a buckle connected annularly while one end of the band
is inserted to a tubular buckle provided on the other end of the
band to adjust the circumferential length of the band, in which
a saw-toothed engagement recessed part is formed along an
edge of the one end, and an engagement projecting part is
provided in an insertion space of the buckle, so that the one
end of the band can freely move forward through the insertion
space but cannot retreat, and a guide for restricting swing of
the band within a plane surface orthogonal to the forward
direction of the band is provided at least at a position close to
the engagement projecting part of the insertion space.

The above-described band with a buckle is adequate as a
band for wearing a precision device such as a wristwatch
around an arm because the buckle thickness is extremely thin.
However, the engagement projecting part is elastically
engaged with the engagement recessed part, similarly to the
conventional buckle, which has caused a problem that the
elasticity is deteriorated with time and the engagement
strength is reduced.

Moreover, in Japanese Patent No. 5049399 (Patent Docu-
ment 2), the inventors propose, as an invention related to a
synthetic resin buckle particularly for a product requiring
comparatively strong fastening force such as an athletic shoe,
sports shoe, a snowboard boot, and a protector locking belt, a
buckle allowing a band to freely approach the buckle but not
allowing the band to retreat in a locked state where an engage-
ment pawl of the buckle is engaged with a saw-toothed
engagement groove formed on the outer surface of the band,
the buckle including a buckle body that has a bottom plate and
atop frame facing each other, and both side plates connecting
the bottom plate and the top frame, with the interior of the
buckle body serving as an insertion space for the band, and an
operation plate horizontally installed inside the top frame and
having, at the lower surface of one end, the engagement pawl
that can be engaged with the engagement groove of the band,
while forming the other end as a pressing part for releasing the
engagement, the operation plate being supported by a con-
nection shaft for connecting both side plates at a midpoint
between the engagement pawl] and the pressing part such that
the operation plate is pivotable around the midpoint serving
as a fulcrum, in which a sliding piece horizontally movable on
the upper part of the operating plate is installed at the buckle
body, and pivot of the operation plate is restricted in a state
where the sliding piece has moved to one end side of the
operation plate, while the lower surface of the sliding piece is
in contact with an upper surface of the pressing part in a state
where the sliding piece has moved to the pressing part side.
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This buckle has a locking mechanism, thus preventing the
release of engagement even against pressing force acting
directly on the pressing part. However, the engagement pawl
is elastically engaged with the engagement groove, similarly
to the conventional buckle, which has caused a problem that,
when the released state continues for a long time by the action
of'the sliding piece, the elasticity is deteriorated with time due
to a creep phenomenon (characteristics in which synthetic
resin is deformed slowly when strong pressure is applied
thereon for a long time) and the engagement strength between
the band and the buckle is reduced. Moreover, when the
strength of the connection shaft is increased using hard mate-
rial such as metal or resin not having elasticity, it is necessary
to provide a separate component such as a coil spring. When
such a separate component is provided, the buckle structure
becomes complicated, and thus it has been difficult to pro-
duce a buckle that is light, small, and easy to produce.

Patent Document 1: Japanese Patent No. 4368023

Patent Document 2: Japanese Patent No. 5049399

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

The present invention aims at providing a slide adjuster
including a band and a buckle that is capable of preventing
reduction of engagement strength between the band and the
buckle with time and is thin in buckle thickness, light and easy
to produce. Moreover, the present invention provides a slide
adjuster including a band and a buckle in which an operating
piece is fixed at a certain position even when a material such
as metal or resin not having elasticity is used for a connection
shaft.

Means for Solving the Problems

A slide adjuster of the present invention is a slide adjuster
including a band and a buckle, the slide adjuster enabling an
engagement pawl of the buckle to engage with saw-toothed
engagement grooves formed along an edge of the band, in
which the buckle includes a buckle body that has a bottom
plate and a top plate facing each other and side plates con-
necting the bottom plate and the top plate, with an interior of
the buckle body serving as an insertion space, and an operat-
ing piece that is provided inside the buckle body and has, on
one end of the operating piece, the engagement pawl capable
of'engaging with the engagement groove of the band, and the
operating piece is supported by a connection shaft connecting
the bottom plate and/or the top plate at a midpoint such that
the operating piece is pivotable around the midpoint as a
fulcrum, and a control piece that controls pivot of the operat-
ing piece is provided on the buckle body, and when the band
is passed through the insertion space of the buckle while the
engagement pawl is engaged with the engagement groove of
the band to be locked, the band moves forward while the edge
of the band makes contact with the engagement pawl of the
operating piece and presses the one end of the operating piece
upward, and the operating piece returns to an initial state in
reaction to making contact with the control piece, so that the
band can freely approach the buckle but cannot retreat.

It is preferable that the control piece can move in the
vicinity of the operating piece and the movement of the con-
trol piece can release the engagement between the band and
the buckle.

It is preferable that the control piece can move in the
vicinity of the operating piece and the movement of the con-
trol piece can lock the engagement between the band and the
buckle.
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It is preferable that the engagement grooves are formed
symmetrically on facing edges of the band.

Itis preferable thata stopper is provided on a tip of the band
and a belt for extending the band is stored in the band.

It is preferable to provide magnets on at least the tip of the
band and a bottom plate of the buckle.

It is preferable to provide, on an outer surface of the band,
a fastening portion allowing the buckle and the band to be
drawn close by the fingertips of one hand.

It is preferable to insert metal to portions of engagement
grooves of the buckle with which the engagement pawl is
brought into contact.

It is preferable to provide a case storing a precision device
on the buckle.

The present invention is a slide adjuster including a band
and a buckle, the slide adjuster enabling an engagement pawl
of the buckle to engage with saw-toothed engagement
grooves formed on an outer surface of the band, in which the
buckle includes a buckle body that has a bottom plate and a
top plate facing each other and side plates connecting the
bottom plate and the top plate, with an interior of the buckle
body serving as an insertion space, and an operating piece that
is provided inside the buckle body and has, on one end of the
operating piece, the engagement pawl capable of engaging
with the engagement groove of the band, and the operating
piece is supported by a connection shaft connecting the inte-
rior of the buckle at a midpoint such that the operating piece
is pivotable around the midpoint as a fulcrum, and a control
piece that controls pivot of the operating piece is provided on
the buckle body, one end side of the operating piece is elas-
tically brought into contact with the control piece while other
end side of the operating piece is brought into contact with the
control piece, and when the band is passed through the inser-
tion space of the buckle while the engagement pawl is
engaged with the engagement groove of the band to be
locked, the band moves forward while the band makes contact
with the engagement pawl of the operating piece and presses
the one end of the operating piece upward, and the one end of
the operating piece returns to an initial state in reaction to
pressure contact with the control piece, so that the band can
freely approach the buckle but cannot retreat.

It is preferable to provide an elastic portion on one end of
the control piece so that the one end side of the operating
piece is elastically brought into contact with the control piece.

It is preferable to provide an elastic portion on one end of
the operating piece so that the one end side of the operating
piece is elastically brought into contact with the control piece.

It is preferable to form a recessed part on a portion of the
control piece with which the other end of the operating piece
is brought into contact.

It is preferable that the control piece can move in the
vicinity of the operating piece and the movement of the con-
trol piece can release the engagement between the band and
the buckle.

Effects of the Invention

In the slide adjuster of the present invention, when the band
is passed through the insertion space of the buckle, the control
piece controls pivot of the operating piece so that the band can
freely approach the buckle but cannot retreat. Therefore, it is
possible to provide a buckle that is capable of preventing
reduction of engagement strength between the band and the
buckle with time and is light, small, and easy to produce
without requiring a separate component such as a coil spring.
Moreover, according to the slide adjuster in which engage-
ment can be released by the control piece moving in the
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vicinity of the operating piece, the operation of pulling out the
band can be performed easily with one hand.

According to the slide adjuster in which the one end side of
the operating piece is elastically brought into contact with the
control piece and the other end of the operating piece is
brought into contact with the control piece, the operating
piece is fixed at a certain position even when a material such
as metal or resin not having elasticity is used for the connec-
tion shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a side view of a slide adjuster of the present
invention.

FIG. 1B to 1D are section views thereof taken along the line
z-z of FIG. 1A.

FIG. 2A, 2B are perspective views of the slide adjuster
illustrating a modification of engagement grooves.

FIG. 3A is a perspective view illustrating another embodi-
ment of the slide adjuster.

FIGS. 3B to 3D are plan views of the slide adjuster cut on
a horizontal surface parallel to a band.

FIGS. 4A, 4B are perspective views illustrating an embodi-
ment in which the slide adjuster is applied to a wristwatch.

FIG.5A is a diagram illustrating the slide adjuster in which
magnets are provided in a buckle and a band.

FIG. 5B is a diagram illustrating a position where metal is
inserted in engagement grooves.

FIG. 5C is a diagram of the slide adjuster in which a case
storing a precision device is provided on a buckle.

FIG. 6A is a main portion side view illustrating another
embodiment of the slide adjuster.

FIG. 6B is a perspective view of a control piece used for the
slide adjuster.

FIGS. 7A to 7C are section views taken along the z-z line
of FIG. 6A.

FIG. 8A is a perspective view of an operating piece in
another embodiment of the slide adjuster.

FIGS. 8B, 8C are main portion section views of the slide
adjuster.

FIG. 9A is a perspective view of an operating piece in still
another embodiment of the slide adjuster.

FIG. 9B is a main portion section view of the slide adjuster.

PREFERRED MODE FOR CARRYING OUT THE
INVENTION

Embodiments of a buckle according to the present inven-
tion will be described below based on the enclosed drawings.

FIGS. 1A to 1D illustrate a slide adjuster including a band
and a buckle according to the present invention. FIG. 1A is a
side view thereof, and FIGS. 1B to 1D are section views taken
along the z-z line of FIG. 1A.

Insuch drawings, along an edge of a band having a required
length, width, and thickness, saw-toothed engagement
grooves are formed from the tip (portion close to the buckle)
to the other end, and a fastening portion 15 having a size
allowing a fingertip to be hooked is provided beyond the
engagement grooves 12 at the other end of the band. The
length, width, and thickness of the band 10 are appropriately
determined depending on a use of the slide adjuster.

The main body of the buckle 20 is constituted by a flat and
tubular buckle body 24 including a bottom plate 21, a top
plate 22 facing the bottom plate 21, side plates 23, 23 con-
necting the bottom plate 21 and the top plate 22. The buckle
body 24 is open as an insertion port in a sliding direction of the
band 10, and the interior of the buckle body 24 serves as
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insertion space 26 of the band 10. In the embodiment, the
length of the bottom plate 21 in the longitudinal direction
(sliding direction of the band 10) is made longer than the
length of the top plate 22 in the longitudinal direction, thereby
making it easier to attach the buckle 20 on a connected body
(that is, a watch, for example), and enabling the band 10 to be
inserted smoothly. Moreover, the same effect can be obtained
by making the length of the top plate 22 in the longitudinal
direction longer than the length of the bottom plate 21 in the
longitudinal direction.

In the inner side of the buckle body 24, an operating piece
30 having a size allowing the operating piece 30 to be stored
in the buckle body 24 is provided. An engagement pawl 31
that can engage with the engagement grooves 12 of the band
10 is formed to project on one end of the operating piece 30.

A connection shaft 35 is formed at the midpoint of the
operating piece 30 in the longitudinal direction and supported
by the bottom plate 21 and/or the top plate 22. As a result, the
operating piece 30 is made pivotable with the midpoint as a
fulcrum.

In the embodiment, the cross section of the connection
shaft 35 is circular. However, the section may be an oval
shape. It is preferable that the connection shaft 35 is made as
thin as possible so as to support the operating piece 30 to be
pivotable and secure smooth operability. However, it is suf-
ficient that the connection shaft 35 has a form and a size not
allowing damage by repeated pivoting.

In the present invention, the material of the connection
shaft is not particularly limited, and synthetic resin having
elasticity or a hard material such as metal or resin not having
elasticity may be used. When such hard material is used, the
strength of the connection shaft itself is increased, and thus
the engagement strength between the band 10 and the buckle
20 is enhanced.

A control piece 40 controlling pivot of the operating piece
30 is provided in the buckle body 14. The form of the control
piece 40 is not particularly limited as long as the control piece
40 exerts a function of controlling pivot of the operating piece
20, as described later.

Next, the operation of the slide adjuster will be described.
FIG. 1B illustrates the state in which the band 10 is inserted in
the insertion space 26 of the buckle 20 and the engagement
pawl 31 of the buckle 20 is engaged with the engagement
groove 12 formed along the edge of the band 10. The engage-
ment groove 12 has a saw-toothed section in the sliding direc-
tion, that is, includes a tapering surface deepening gradually
toward the forward direction of the band 10 and a wall surface
rising substantially perpendicular from the deepest position
of the tapering surface.

The cut depth of the engagement groove 12 (length along
the width direction of the band 10) is preferably approxi-
mately 2 to 10 mm. The space between adjacent engagement
grooves 12, 12 is preferably approximately 3 to 7 mm.

In the embodiment, the engagement grooves 12 are com-
pletely cut out in the thickness direction of the band 10.

However, if the thickness of the band 10 is sufficient, it is
possible to arrange engagement grooves 12a cutto the middle
in the thickness direction of the band 10, as illustrated in FIG.
2A. Furthermore, as illustrated in FIG. 2B, it is also possible
to arrange engagement grooves 124 at an intermediate part in
the thickness direction of the band 10, that is, form the saw-
toothed engagement grooves 125 to retreat in the band and
arrange the edge of the band to be linear. In this case, the band
width in the longitudinal direction of the band 10 is secured to
be constant, which prevents the band 10 from being buckled
easily. Moreover, the saw-toothed cut form is not exhibited
externally, which increases the degree of freedom of design.
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In FIG. 1B, when the band 10 is passed through the inser-
tion space 26 from the insertion port on the left side of the
buckle, the band 10 moves forward while the edge of the band
10 makes contact with the engagement pawl 31 of the oper-
ating piece 30 and presses one end of the operating piece 30
upward, and the engagement pawl 31 is removed from the
engagement groove 12 (see FIG. 1C). When the band 10 is
passed through further, the operating piece 30 returns to the
initial position in reaction to contacting the control piece 40,
and the engagement pawl 31 engages with the adjacent
engagement groove 12 (see FIG. 1D). The band 10 is passed
through the insertion space 26 while repeating this action,
whereby the approach and separation position of the band 10
relative to the buckle 20 is adjusted. That is, in this state, the
engagement pawl 31 is engaged with the given engagement
groove 12 to be locked, so that the band 10 can freely move
forward through the buckle 20 but cannot retreat.

In the present invention, the control piece 40 exerts a func-
tion of a spring energizing one end of the operating piece 30
toward the side of the engagement groove 12. Thus, the con-
nection shaft 35 itself does not need to have a function of a
spring. Therefore, with the use of material such as metal or
resin not having elasticity for the connection shaft 35, the
connection shaft 35 is not damaged when strong force acts in
the direction separating the band 10 from the buckle 20, even
if the connection shaft 35 is made thin to downsize the buckle.
Moreover, the engagement strength is not reduced due to
reduction of elasticity of the connection shaft 35 with time
that is caused by a creep phenomenon (characteristics in
which synthetic resin is slowly deformed when strong pres-
sure is applied thereon for a long time).

Furthermore, there is no need to provide a coil spring or the
like as a separate component, which minimizes the number of
components and further simplifies the structure of the buckle
20.

The size of the insertion space 26 of the buckle 20 may be
arbitrary as long as the band 10 can be smoothly inserted
thereto. However, it is preferable to provide, at a position
close to the engagement pawl 31, a guide for restricting swing
of the band 10 within a plane surface orthogonal to the for-
ward direction of the band 10. When the guide is provided, the
band 10 can be inserted smoothly, and the engagement pawl
31 of the buckle 20 can accurately engage with the engage-
ment groove 12 ofthe band 10, thus preventing problems such
as damage of the operating piece 30 near the engagement
pawl 31 or buckling of the band 10 near the engagement pawl
31. When the guide is provided in the insertion space 26 of the
buckle 20, it is preferable to form the guide by partially
narrowing an inner wall of the buckle 20 ata position adjacent
to the engagement pawl 31 in the insertion space 26, and there
is no need to provide a guide member as a body separate from
the buckle 20. It is preferable to make the longitudinal and
lateral lengths of the guide equal to the width and thickness of
the band 10 as much as possible so that the guide is brought
into contact with the periphery of the band 10. The length of
the guide in the forward direction of the band is preferably the
same as the above-described space between the adjacent
engagement grooves 12, 12 or longer than such space.

The fastening portion 15 of the band 10 is not necessarily
provided. However, with the fastening portion 15, the band 10
can be easily passed through the insertion space 26 of the
buckle 20. In the embodiment, the fastening portion 15 is
formed as a through-hole passing through the band 10 in the
thickness direction thereof. However, the form of the fasten-
ing portion 15 is not particularly limited as long as the fas-
tening portion 15 has a size and form allowing a fingertip to be
hooked. When the fastening portion 15 has a projecting form,
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it is preferable to form the projection to be freely erect or laid
flat so as to not project on the surface of the band 10 unless
operated (see FIG. 2A). Moreover, the number of positions
where the fastening portions 15 are provided is not limited to
one, and a plurality of fastening portions 15 may be provided
with space between each other (see FIG. 2B).

Subsequently, another embodiment of the slide adjuster
will be described with reference to FIGS. 3A to 3D. FIG. 3A
is a perspective view of a slide adjuster, and FIGS. 3B, 3C are
plan views of the slide adjuster of FIG. 3A cut on a horizontal
surface parallel to the band. Here, the components same as
those of the above-described embodiment are represented
with same symbols, and the explanation thereof will be omit-
ted.

In the embodiment, the engagement grooves 12, 12 are
formed symmetrically on the edges of the band 10. Moreover,
this embodiment is different from the above-described
embodiment in that the control piece 40 slides in the vicinity
of the operating piece 30 in the forward and backward direc-
tion of the band. The control piece 40 is formed integrally
with a sliding operation portion 42 and provided on the buckle
body 24. The form and size of the sliding operation portion 42
are not particularly limited as long as the sliding operation
portion 42 has a size and form allowing a fingertip of a hand
to be hooked. The sliding operation portion 42 is not neces-
sarily provided in the control piece 40. However, with the
sliding operation portion 42, the sliding operation of the
control piece 40 can be made easier.

Moreover, on the both side plates 23, 23 of the buckle 20,
sliding guides 27, 27 for guiding movement of the control
piece 40 are provided (see FIG. 3A). In the embodiment, the
sliding guides 27, 27 are formed as grooves on the side plates
23, 23 ofthe buckle 20. However, the position and form of the
sliding guide 27 are not particularly limited as long as the
sliding guide 27 can guide smooth movement of the control
piece 40.

When the control piece 40 is slid along the sliding guides
27,27 to the side of the other end 32 of the operating piece 30,
as illustrated in FIG. 3C, the operating piece 30 rotates with
the connection shaft 35 as its center. Consequently, the
engagement pawl 31 positioned on the opposite side stands,
and the engagement pawl 31 is removed from the engagement
groove 12, thus allowing the band 10 to slide freely. When the
control piece 40 is returned to the original position along the
sliding guides 27, 27, the operating piece 30 returns to its
initial state (see FIG. 3B).

The sliding direction of the control piece 40 is not particu-
larly limited. Although not illustrated, it is also possible to
adopt a structure in which, when the sliding piece 40 is moved
to the side of the engagement pawl 31 of the operating piece
30, the side of the engagement pawl 31 of the operating piece
30 is stood up directly by the sliding piece 40, so that the
engagement between the band 10 and the buckle 20 is
released.

According to the embodiment, it is possible to freely pull
out the band 10 from the buckle 20 with one hand by sliding
the control piece 40. Therefore, the embodiment is adequate
as aslide adjuster used in a watch band or the like that requires
operation with one hand.

Moreover, it is also possible to lock the engagement
between the band 10 and the buckle 20 by moving the control
piece 40. As illustrated in FIG. 3D, when the control piece 40
is slid to the side of the engagement pawl 31 of the operating
piece 30, the control piece 40 may press the engagement pawl
31 so that the engagement pawl 31 is not removed from the
engagement groove 12.
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Inthe embodiment, the control piece 40 is slid to the side of
the engagement pawl 31. However, the sliding direction for
locking the engagement is not particularly limited. Although
not illustrated, it is possible to adopt a structure in which,
when the sliding piece 40 is moved to the side of the other end
32 of the operating piece 30, the side ofthe other end 32 ofthe
operating piece 30 is stood up by the sliding piece 40, and the
operating piece 30 rotates with the connection shaft 35 as its
center, so that the engagement pawl 31 positioned on the
opposite side is engaged more firmly with the engagement
groove 12, thus locking the engagement between the band 30
and the buckle 10.

Next, another embodiment of the slide adjuster will be
described based on FIGS. 4A, 4B with the embodiment of a
wristwatch as an example.

FIGS. 4A, 4B are perspective views of a wristwatch viewed
from the buckle side. The band 10 and the buckle 20 are
connected to both ends of a disk-shaped watch body 2, and the
band 10 is locked in the buckle 20 and connected annularly.
Moreover, a stopper 18 is provided on the tip of the band 10,
and a belt 11 for extending a band length is stored in the band
10.

In the embodiment, when the band 10 is loosened, the
stopper 18 is brought into contact with the buckle 20, thus
preventing, even when the engagement is released, the band
from being removed from the insertion space 26 so that the
ring state of the band 10 is canceled.

When the band 10 is pulled to the direction where the band
10 is pulled out from the buckle 20 while the stopper 18 is in
contact with the buckle 20, the belt 11 stored in the band 10
appears, and thus the band is extended (see FIG. 4B). There-
fore, when wearing a wristwatch, a ring diameter is enlarged,
as illustrated in FIG. 4B, and the band 10 is put around an arm
while keeping such a state of the ring diameter. Then, the band
and the buckle are drawn close with fingertips of a hand so as
to adjust the ring diameter to be optimal for a wearer. When
removing the wristwatch, the engagement is released and
then the band is pulled, whereby the ring diameter can be
enlarged enough to easily remove the wristwatch from the
arm.

Next, another embodiment of the slide adjuster will be
described based on FIG. 5A. In the example, magnets 50, 50
are provided on the tip of the band 10 and the bottom plate 21
of'the buckle 20, respectively, which makes it easier to insert
the tip of the band 10 to the insertion port of the buckle 20 with
one hand when wearing a wristwatch or the like. Furthermore,
when the magnets 50 are appropriately provided from the tip
to the other end of the band 10, and the magnets 50 are also
appropriately provided on the bottom plate 21 of the buckle
20, such magnets 50 serve as guides for allowing the band 10
to be passed through the buckle 20 along the bottom plate 21.

In the slide adjuster of the present invention, metal can be
inserted into the engagement grooves 12 of the band 10.
Particularly in the state where the band 10 is engaged with the
buckle 20, the insertion of a superalloy to portions with which
the engagement pawl 31 of the buckle 20 is brought into
contact can enhance engagement strength between the band
10 and the buckle 20, and improve the appearance, thus
increasing high quality feeling of the slide adjuster. When the
band 10 itself needs to be bent, it is preferable to insert metal
60 at parts other than the deepest positions of the engagement
grooves 12, as illustrated in FIG. 5B.

In the slide adjuster of the present invention, the thickness
of the buckle 20 can be made extremely thin. Therefore, as
illustrated in FIG. 5C, it is possible to provide the case 3
storing a precision device such as a wristwatch, a smartphone,
and a portable music player on the buckle 20. In this way, the
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buckle 20 and the precision device can be formed integrally,
whereby the design of the wristwatch or the like can be
simpler.

Subsequently, another embodiment of the slide adjuster
will be described based on FIGS. 6A, 6B, 7A, 7B, 7C.

FIGS. 6A, 6B illustrate a slide adjuster including a band
and a buckle according to the present invention. FIG. 6A is a
side view of main portions thereof. FIG. 6B is a perspective
view of the control piece. FIGS. 7A, 7B, 7C are section views
taken along the z-z line of FIG. 6A.

In the embodiment, an elastic portion 43 is provided on one
end of the control piece 40 by forming a slit thereon (FIG.
6B). As illustrated in FIG. 7A, one end side of the operating
piece 30 is brought into contact with the elastic portion 43,
and the other end side of the operating piece 30 is brought into
contact with the control piece 40, whereby the operating piece
30 is fixed at a given position.

Next, the operation of the above-described slide adjuster
will be described. FIG. 7A illustrates a state in which the band
10 is inserted into the insertion space 26 of the buckle 20 and
the engagement pawl 31 of the buckle 20 is engaged with the
engagement groove 12 formed along the edge of the band 10.
In FIG. 7A, when the band 10 is passed through the insertion
space 26 from the insertion port on the right side of the buckle,
the band 10 moves forward while the edge of the band 10
makes contact with the engagement pawl 31 of the operating
piece 30 and presses one end of the operating piece 30
upward, and the engagement pawl 31 is removed from the
engagement groove 12 (see FIG. 7B). When the band 10 is
passed through further, the one end of the operating piece 30
returns to the initial position thereof in reaction to pressure
contact with the elastic portion 43 of the control piece 40, and
the engagement pawl 31 engages with the adjacent engage-
ment groove 12.

When the control piece 40 is slid to the side of the other end
side of the operating piece 30, as illustrated in FIG. 7C, the
operating piece 30 rotates with the connection shaft 35 as its
center. Consequently, the engagement pawl 31 positioned on
the opposite side stands, and the engagement pawl 31 is
removed from the engagement groove 12, thus allowing the
band 10 to slide freely. When the control piece 40 is returned
to the original position, the operating piece 30 returns to its
initial state.

In the embodiment, the control piece 40 is brought into
contact with the one end side and the other end side of the
operating piece 30, sandwiching the connection shaft 35, and
thus the operating piece 30 is fixed at a given position. More-
over, the one end side of the operating piece 30 is in contact
with the elastic portion 43 of the control piece 40. Therefore,
the control piece 40 exerts a function of a spring energizing
the one end side of the operating piece 30 toward the side of
the engagement groove 12 of'the band 10, and the connection
shaft 35 itself does not need to have a function of a spring.

Next, another embodiment of the slide adjuster will be
described with reference to FIGS. 8A, 8B, 8C. FIG. 8A is a
perspective view of the operating piece 30. FIGS. 8B and 8C
are plan views of the slide adjuster cut in a horizontal surface
parallel to the band.

In the embodiment, an elastic portion 33 is provided on one
end side of the operating piece 30 (FIG. 8A). As illustrated in
FIG. 8B, the elastic portion 33 is brought into contact with the
control piece 40 and the other end side of the operating piece
30 is brought into contact with the control piece 40, whereby
the operating piece 30 is fixed at a given position. The elastic
member 33 provided on one end side of the operating piece 30
is not particularly limited, and may be a plate spring, a coil
spring, or a member using elasticity of synthetic resin.
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In FIG. 8B, when the band 10 is passed through the inser-
tion space 26 from the insertion port on the right side of the
buckle, the band 10 moves forward while the edge of the band
10 makes contact with the engagement pawl 31 of the oper-
ating piece 30 and presses one end of the operating piece 30
upward, and the engagement pawl 31 is removed from the
engagement groove 12 (see FIG. 8C). When the band 10 is
passed through further, the one end of the operating piece 30
returns to its initial position in reaction to pressure contact
between the elastic member 33 and the control piece 40, and
the engagement pawl 31 engages with the adjacent engage-
ment groove 12. In this state, the engagement pawl 31 is
engaged with the given engagement groove 12 to be locked,
so that the band 10 can freely move forward through the
buckle 20 but cannot retreat.

Subsequently, still another embodiment of the slide
adjuster will be described with reference to FIG. 9. In the
embodiment, the elastic portion 43 is provided on one end
side ofthe control piece 40 and a recessed part 44 is formed on
the bottom portion of another end side of the control piece 40,
asillustrated in FIG. 9A. As illustrated in F1G. 9(2), the elastic
portion 43 is brought into contact with one end side of the
operating piece 30 and the other end side of the operating
piece 30 is brought into contact with the recessed part 44,
whereby the operating piece 30 is fixed at a given position.

According to the embodiment, with the recessed part 44
provided on the control piece 40, it is possible to incline one
end of the operating piece 30 toward the side of the engage-
ment groove 12 while arranging the control piece 40 and the
operating piece 30 to be close to each other. Therefore, it is
possible to further enhance engagement strength between the
band 10 and the buckle 20 while downsizing the buckle 20 as
a whole.

In the above-described embodiments, the engagement
grooves 12 are formed along the edge of the band 10. How-
ever, the method of forming the engagement grooves 12 ofthe
band 10 is not particularly limited in the present invention.
The form of the buckle 20 is determined appropriately
depending on a method of forming the engagement grooves
12.

EXPLANATION OF REFERENCE NUMERALS

10 band

12 engagement groove

11 belt

15 fastening portion

18 stopper

20 buckle

24 buckle body

26 insertion space

30 operating piece

31 engagement pawl

35 connection shaft

40 control piece

43 elastic portion

50 magnet

The invention claimed is:

1. A slide adjuster including a band and a buckle, the slide
adjuster enabling an engagement pawl of the buckle to engage
with saw-toothed engagement grooves formed along an edge
of the band,

wherein the buckle includes: (i) a buckle body that has a

bottom plate and a top plate facing each other and side
plates connecting the bottom plate and the top plate, an
interior of the buckle body serving as an insertion space,
and (ii) an operating piece provided inside the buckle
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body which has, on one end of the operating piece, the
engagement pawl which is capable of engaging with the
engagement grooves of the band, the operating piece
being supported by a connection shaft connecting the
bottom plate and the top plate at a midpoint such that the
operating piece is pivotable around the midpoint as a
fulcrum, and
acontrol piece that controls pivot of the operating piece and
is provided on the buckle body, and when the band is
passed through the insertion space of the buckle while
the engagement pawl is engaged with one of the engage-
ment grooves of the band to be locked, the band moves
forward while the edge of the band makes contact with
the engagement pawl of the operating piece and presses
the one end of the operating piece upward, and the
operating piece returns to an initial state in reaction to
coming into contact with the control piece, so that the
band can freely approach the buckle but cannot retreat.
2. The slide adjuster according to claim 1, wherein the
control piece can move in a vicinity of the operating piece,
and the engagement between the band and the buckle can be
released by moving the control piece.
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3. The slide adjuster according to claim 1, wherein the
control piece can move in the vicinity of the operating piece,
and the engagement between the band the buckle can be
locked by moving the control piece.

4. The slide adjuster according to claim 1, wherein the
engagement grooves are formed symmetrically on edges of
the band that face away from each other.

5. The slide adjuster according to claim 1, wherein a stop-
per is provided on a tip of the band, and a belt for extending
the band is stored in the band.

6. The slide adjuster according to claim 1, wherein magnets
are provided on at least a tip of the band and the bottom plate
of the buckle.

7. The slide adjuster according to claim 1, wherein a fas-
tening portion allowing the buckle and the band to be drawn
close by the fingertips of one hand is provided on an outer
surface of the band.

8. The slide adjuster according to claim 1, wherein metal is
inserted to portions of the engagement grooves of the buckle
with which the engagement pawl is brought into contact.

9. The slide adjuster according to claim 1, wherein a case
storing a precision device is provided on the buckle.
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