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) Buckle for seat belt.

@) A buckle for a seat belt is disclosed. A lock plate
(15) is arranged movably back and forth on an upper
surface of a buckle latch piece (11) and is loosely
received at both lateral ends thereof in a pair of
through-holes (16) formed in a pair of opposing
upright side wall portions (10) of a buckle base (8).
The paired through-holes (16) include on front sides
thereof constricted hole portions (16a) in which lat-
eral end portions of the lock plate (15) lie while an

associated tongue is latched in the buckle (4). Upper
edges (29') of the constricted hole portions (16a),
said upper edges being located on a side opposite
to the base plate portion (9) relative to lower edges
of the constricted hole portions (16a), extend ob-
liquely relative to the base plate portion (8) whereby
the distances between the upper edges (29') and the
base plate portion (9) increase as rear ends of the
upper edges (29') are approached.
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The present invention relates to an improve-
ment in or relating to the structure of a buckle in a
seat belt applied to a seat of a motor vehicle to
protect an occupant in the event of a collision or
the like, so that an associated tongue can be
unlatched from the buckle by a reduced, namely,
lighter operating force.

Reference is first made to FIG. 8, which is a
perspective view showing the overall construction
of a seat belt. To protect an occupant in a seat of a
motor vehicle the event of a collision or a similar
accident, the seat is provided with a seat belt
similar to that shown in FIG. 6.

To use the seat belt, a tongue plate 2 through
which a continuous lap-shoulder webbing 1 extends
is latched in a buckle 4 which is secured to an
upper end of an anchor member 3 supported at a
lower end thereof on a stationary part of the motor
vehicle. As a result, the occupant in a seat 5 is
restrained by the webbing 1 so that the occupant
will be protected from being thrown forward in the
event of a collision or the like.

Upon egress from the motor vehicle, a release
button of the buckle 4 is pressed to release the
latching between the buckle 4 and the tongue plate
2, so that the webbing 1 is taken up in an unil-
lustrated retractor. Accordingly, the occupant is no
longer prevented from leaving the seat 5.

To ensure smooth eniry into and egress from
the motor vehicle, it is necessary to aliow the
occupant to easily effect both latching and un-
latching of the buckle 4 and the tongue plate 2. As
disclosed, for example, in Japanese Utility Model
Application Laid-Open (Kokai) Nos. 134306/1986
and 153511/1986, seat belt buckles of various
structures have been proposed to achieve such an
object.

The structure of such a conventionally-known
buckle 4 will first be described with reference to
FIGS. 2-5. Some parts shown in FIG. 2 have slight-
ly different shapes from their corresponding parts
depicted in FIG. 3-4. It is to be noted that these
parts have no relevance to the subject matter of
the present invention.

A buckle base 8 is held within a spacing de-
fined by an upper cover 6 and a lower cover 7, and
is connected at one end thereof to a proximal end
portion of an anchor member 3 (see FIG. 6). The
buckle base 8 has been formed by bending a
metal plate having sufficient rigidity, such as a
steel plate in a flattened square U-shaped trans-
verse cross-section. The buckle base 8 includes a
flat base plate portion 9, which lies right above the
lower cover 7, and upright side wall portions 10,10
extending at right angles from both side edges of
the base plate portion 9.

Designated at numeral 11 is a buckle latch
piece for bringing the buckle base 8 of the buckle
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4 into engagement with the associated tongue plate
2. The buckle latch piece 11 has a detent 12 at a
front end portion, which is positioned closer to the
free end of the buckle 4 and is a left-hand end
portion as viewed in FIGS. 2-4. At a rear end
portion of the buckle latch piece 11, said rear end
portion being closer to the basal end portion of the
buckle 4 where the buckle 4 is connected to the
anchor member 3, lugs 13,13 extend laterally from
both side edges of buckle latch piece 11 into first
through-holes 14,14 formed in the corresponding
upright side wall portions 10,10, whereby the buck-
le laich piece 11 is supported rockably about the
rear end portion thereof between the paired upright
side wall portions 10,10.

Numeral 15 indicates a lock plate which unless
a button 18 to be described subsequently is
pressed by the occupant, holds the buckle latch
piece 11 at a lock position, namely, at a position
where the detent 12 is positioned close to the base
plate portion 9 as shown in FIG. 5 to be described
subsequently. Both lateral end portions of the lock
plate 15 are inserted in second through-holes 16,16
formed in the corresponding upright side wall por-
tions 10,10 in such a way that the lateral end
portions are movable to limited extents in both up-
and-down and rear-and-front directions as viewed
in the drawings. The lock plate 15 is composed of
a plate-like member having a predetermined width
in the direction of the length of the buckie 4,
namely, in the horizontal direction as viewed in the
drawings. Disposed between the rear edge of the
lock plate 15 and the buckle latch piece 11 is a
lock plate spring 17 in the form of a compression
spring, whereby a spring force is applied to the
lock plate 15 in an upward and frontward direction.

At numeral 19, there is illusirated a buckle
slider. A push-out spring 21 in the form of a com-
pression spring is arranged between the buckle
slider 19 and a caich seat 20 formed in the base
plate portion 9 of the buckle base 8, whereby a
forward spring force is always exerted to the buck-
le slider 19.

The release button 18 is disposed movably
back and forth between the lower face of the upper
cover 6 and the upper edges of the upright side
wall portions 10,10 of the buckle base 8. A button
spring 24 in the form of an extension spring is
provided between a hook 22 formed at a rear end
portion of the release button 18 and a hook 23
formed at a front portion of the buckle laich piece
11, so that a forward spring force is applied to the
release button 18 and a clockwise turning spring
force is exerted to the buckle latch piece 11.

To latch the tongue 2 in the buckle 4 con-
structed of such parts or components as described
above, a free end portion 2a of the tongue plate 2
is inserted into a slit-like gap 25 defined between
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the lower face of the release button 18 and the
upper face of the base plate portion 9 of the buckle
base 8 (see FIG. 4), thereby to push the buckle
slider 19 rearward (rightward as viewed in FIGS. 2-
4) against the spring force of the push-out spring
21.

As the buckle slider 19 moves rearward, a rear
face 19a of the buckle slider 19 rearwardly pushes
bent fingers 26,26 extending downwardly from the
buckle latch piece 11. As a consequence, the
buckle latch piece 11 is rocked counterclockwise,
as viewed in FIG. 4, against the spring force of the
button spring 24 about the rear end portion thereof
where the lugs 13,13 are in engagement with the
corresponding first through-holes 14,14, so that the
detent 12 formed at the front end portion of the
buckle latch piece 11 is caused to advance into the
opening 28 formed in the free end portion 2a of the
tongue plate 2 to inseparably unit the tongue plate
2 and the buckle plate 4.

On the other hand, because of the engagement
between the notch 27 of the lock plate 15 and the
neck portion 23" of the hook 23, the lock plate 15 is
associated with the buckle latch piece 11 in such a
way that they are slidable relative to each other
only in the directions of planes in which they lie
respectively. Following rocking of the buckle latch
piece 11, the lock plate 15 also rocks in the same
direction, i.e., counterclockwise as viewed in FIG.
4, and eventually the lock plate 15 is pushed by
the spring force of the lock plate spring 17 into the
constricted hole portions 16a,16a formed on the
front sides of the second through-holes 16,16. The
lock plate 15 is held in this state, so that the front
end portion of the buckle latch piece 11 is pre-
vented from moving upward. As a result, it is
possible to avoid any accidental release of the
engagement between the detent 12 of the buckle
latch piece 11 and the opening 28 of the tongue
plate 2.

To release the engagement between the buck-
le 4 and the tongue plate 2, the release button 18
is pressed toward the basal end portion of the
buckle 4 (i.e., rightwards as viewed in FIG. 4)
against the spring force of the button spring 24,
whereby the lock plate 15 is pushed rearward by
rear faces 18a (see FIG. 4) of side wall portions
formed in the release button 18.

As a result, both the lateral end portions of the
lock plate 15 are disengaged from the correspond-
ing constricted hole portions 16a,18a of the second
through-holes 16,16, and are brought inio the
broader hole portions 16b,16b formed behind and
in continuation with the constricted hole portions
16a,16a so that the lock plate 15 becomes movable
upwardly. Consequently, the buckle latch piece 11
is rockable clockwise, as viewed in FIG. 4, about a
pivot formed by the engagement between the first
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through-holes 14,14 and the corresponding lugs
13,13. The buckle latch piece 11 thus rocks clock-
wise by the spring force of the button spring 24. As
a consequence, the detent 12 formed at the front
end portion of the buckle latch piece 11 is upwar-
dly pulled out of the opening 28 of the tongue plate
2 so that the tongue plate 2 and the buckle 4 can
be separated from each other.

Conventional seat belt buckles which are con-
structed and operate as described above are how-
ever accompanied by the following inconvenience.

As shown in FIG. 5, upper edges 29 of the
constricted hole portions 16a formed on the front
sides of the second through-holes 16 to loosely
receive the corresponding lateral end portions of
the lock plate 15 are parallel to the upper surface
of the buckle latch piece 11 in a locked state (also
to the base plate portion 9 as a matter of fact),
namely, when the tongue plate is latched in the
buckle 4. Therefore, the lower surface of the lock
plate 15 and the upper surface of the buckle latch
piece 11 are caused to contact with each other
over a wide area when the lock plate 15 and the
buckle latch piece 11 are brought into a locked
state. Incidentally, for the sake of clarification, the
term "upper” as used herein indicates an element,
portion, part or the like farther from the base plate
portion 9 of the buckie base 8 while the term
"lower" indicates the corresponding element, por-
tion, part or the like closer to the base plate portion
8. It is therefore to be noted that the indication of
"upper” or "lower" does not necessarily conform
with the position in actual use.

When the lower surface of the lock plate 15
and the upper surface of the buckle latch piece 11
are brought into contact with each other over such
a wide area in a locked state as described above, a
large friction force is produced between these sur-
faces so that a great force is required to move the
lock plate 15 from the constricted hole portions 16a
to the broader hole portions 16b.

The need for such a large force to move the
lock plate 15 from the constricted hole portions 16a
to the broader hole portions 16b as described
above undesirably leads to the need for a large
operating force to press the release button 18 upon
release of the engagement between the tongue
plate 2 (see FIG. 6) and the buckle 4.

An object of the present invention is therefore
to provide a seat belt buckle which does not in-
volve such inconvenience.

In one aspect of the present invention, there is
thus provided a buckle for a seat belt, including a
buckle base formed by bending a metal plate in a
flattened square U-shaped fransverse cross-section
and having a base plate portion and a pair of
opposing upright side wall portions extending from
both side edges of the base plate portion, a buckle
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latch piece pivotally supported at a rear end portion
thereof on the upright side wall portions and having
at a front end thereof a detent releasably en-
gageable with an opening formed in an associated
tongue plate, a spring normally biasing the buckle
latch piece in a direction that the detent moves
away from the base plate portion, a pair of through-
holes formed in a mutually-opposing relation in the
paired upright side wall portions, respectively, said
through holes defining in a continuous relation
broader hole portions on rear sides thereof and
constricted hole portion on front sides thereof, a
lock plate arranged movably back and forth on an
upper surface of the buckle latch piece and loosely
received at both lateral ends thereof in the paired
through-holes, respectively, and a lock plate spring
disposed between the lock plate and the buckle
latch piece and applying a spring force to the lock
plate in a direction toward a front end portion of the
buckle latch piece. Upper edges of the constricted
hole portions of the paired through-holes, said up-
per edges being located on a side opposite to the
base plate portion relative to lower edges of the
constricted hole portions, extend obliquely relative
to the base plate portion whereby the distances
between the upper edges and the base plate por-
tion increase as rear ends of the upper edges are
approached.

When the tongue plate is latched in or un-
latched from the seat belt bucklie of the present
invention constructed as described above, the
buckle operates in substantially the same manner
as the conventional seat belt buckle described
above.

In the seat belt buckle of the present invention,
the upper edges of the constricted hole portions
are formed oblique or aslant relative to the base
plate portion and a spring force is applied upwardly
and frontwardly to the lock plate by the lock plate
spring. At the time of locking, the lock plate is
therefore tilted relative to the upper surface of the
buckle latch piece so that the lower surface of the
lock plate and the upper surface of the buckle latch
piece are not brought into firm contact with each
other over a wide area.

The frictional force to be produced between the
lower surface of the lock plate and the upper
surface of the buckle laich piece is therefore re-
duced, whereby a smaller force is required to pull
out the lock plate from the constricted hole por-
tions. This means that a smaller operating force is
required to press the release button when it is
desired io release the engagement between the
tongue plate and the buckle.

The seat belt buckle according to the present
invention therefore requires a smaller force for op-
erating the release button to release the engage-
ment between the tongue plate and the buckle in
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spite of the fact that its structure is still simple and
its manufacturing cost is not high.

The above and other objects, features and ad-
vantages of the present invention will become ap-
parent from the following description of the inven-
tion and the appended claims, taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is a partly-simplified fragmentary side
view of a seat belt buckle according to a pre-
ferred embodiment of the present invention;

FIG. 2 is an exploded perspective view of an
exemplary conventional seat belt buckle;

FIG. 3 is a plan view of the conventional seat
belt buckle in an assembled state, in which a
part of an upper cover is cut away;

FIG. 4 is a longitudinal cross-sectional view of
the conventional seat belt buckle, taken in the
direction of arrows IV-1V of FIG. 3;

FIG. 5 is a side view of the conventional seat
belt buckle in a state similar to the seat belt
buckie in FIG. 1; and

FIG. 6 is a perspective view showing the overall
construction of a seat belt.

The seat belt buckle according to the preferred
embodiment of the present invention will
hereinafter be described in further detail with refer-
ence to FIG. 1, in which elements of structure
similar to the corresponding ones in the conven-
tional example of FIGS. 2-5 are identified by like
reference numerals. Description of such elements
is omitted herein.

In the seat belt buckle according to the pre-
ferred embodiment of this invention, upper edges
29' of the constricted hole portions 16a of the
paired through-holes 16 extend obliquely and up-
wardly at an angle 6 relative to the base plate
portion 9 of the buckie base 8 so that the distances
between the upper edges 29' and the base plate
portion 9 increases as rear ends of the upper
edges 29' (namely, the righthand ends of the upper
edges 29' as viewed in FIG. 1) are approached.

When the tongue plate 2 is latched in and
unlatched from the buckle 4 constructed as de-
scribed above, the buckle 4 operates in exactly the
same manner as the conventional buckle described
above.

However, the force required to press the re-
lease button 18 so as fo release the engagement
between the buckle 4 and tongue plate 2 is lighter
in the buckle 4 of the present invention compared
with the conventional seat belt buckle.

In the case of the seat belt buckle 4 according
to the present invention, the upper edges 29' of the
constricted hole portions 16a extend obliquely rela-
tive to the base plate portion 9. As have been
described above in connection with the conven-
tional seat belt buckle, the constricted hole portions
16a make up the front parts of the second through-
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holes 16 in which both lateral end portions of the
lock plate 15 are loosely received and when the
tongue plate 2 is latched in the buckle 4, the lateral
end portions of the lock plate 15 are positioned in
the constricted hole portions 16a, respectively. By
the lock plate spring 17 provided between the lock
plate 15 and the buckle latch piece 11, a spring
force is applied to the lock plate 15 in an upward
and frontward direction. Accordingly, upon latching,
the lock plate 15 is caused to furn in such a way
that the lock plate 15 is twisted counter-clockwise
as viewed in FIG. 1, whereby the upper surfaces of
both the lateral end portions of the lock plate 15
are brought into firm contact with the correspond-
ing upper edges 29'.

In this state, as shown in FIG. 1, the lock plate
15 lies obliquely relative to the upper surface of the
buckle latch piece 11 so that the lower surface of
the lock plate 15 is in contact with the upper
surface of the buckle latch piece 11 only at an
extremely small area of a front end portion of the
former surface and both the surfaces are no longer
allowed to contact with each other over a wide
area.

A reduction has hence been brought about in
the frictional force to be developed between the
lower surface of the lock plate 15 and the upper
surface of the buckle latch piece 11 when the
tongue plate 2 is latched in the buckle 4. As a
result, a smaller force is required to move the lock
plate 15 rightward as viewed in FIG. 1 and to pull
out of the lock plate 15 from the constricted hole
portions 16a of the second through-holes 16 toward
their wider hole portions 16b.

The lock plate 15 is not prevented from tilting
relative to the upper surface of the buckle latch
piece 11 by the engagement between the neck
portion 23" of the hook 23 of the buckle latch piece
11 and the notch 27 of the lock plate 15, because
the engagement is loose.

When it is desired to unlatch the tongue plate 2
from the buckle 4, a smaller operation force is
therefore required to press the release button 18
for moving the lock plate 15 rearward.

The inclination ¢ of the upper edges 29' of the
constricted hole portions 16a is suitably about 3-8
degrees. If ¢ is smaller than the lower limit, no
substantial advantageous effects can be brought
about over the conventional buckle. On the other
hand, ¢ values greater than the upper limit lead to
a reduction in the function to hold the latch piece
11.

Claims
1. A buckie for a seat belt, including a buckle

base (8) formed by bending a metal plate in a
flattened square U-shaped fransverse cross-
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section and having a base plate portion (9) and
a pair of opposing upright side wall portions
(10) extending from both side edges of the
base plate portion, a buckle latch piece (11)
pivotally supported at a rear end portion there-
of on the upright side wall portions and having
at a front end thereof a detent (12) releasably
engageable with an opening (28) formed in an
associated tongue plate (2), a spring (24) nor-
mally biasing the buckle latch piece in a direc-
tion that the detent moves away from the base
plate portion, a pair of through-holes (16)
formed in a mutually-opposing relation in the
paired upright side wall portions, respectively,
said through holes (16) defining in a continu-
ous relation broader hole portions (16b) on rear
sides thereof and constricted hole portion (16a)
on front sides thereof, a lock plate (15) ar-
ranged movably back and forth on an upper
surface of the buckle latch piece and loosely
received at both lateral ends thereof in the
paired through-holes, respectively, and a lock
plate spring (17) disposed between the lock
plate and the buckle latch piece and applying
a spring force to the lock plate in a direction
toward a front end portion of the buckle laich
piece, characterised in that upper edges (29')
of the constricted hole portions (16a) of the
paired through-holes (16), said upper edges
being located on a side opposite to the base
plate portion (9) relative to lower edges of the
constricted hole portions (16a), extend obligue-
Iy relative to the base plate portion (9) whereby
the distances between the upper edges (29')
and the base plate portion (9) increase as rear
ends of the upper edges (29") are approached.

The buckle of claim 1, wherein the lock plaie
(15) is composed of a plate-like member hav-
ing a predetermined width in the direction of
the length of the buckle (4) and the lock plate
(15) is biased at a rear end portion thereof by
the lock plate spring (17), whereby upon en-
gagement of the tongue plate (2) with the latch
piece {11), the lock plate (15) is in contact with
the latch piece (11) only at a front end portion
of the lock plate while being maintained in
contact with the upper edges (29"} of the
through-holes (16).

The buckle of claim 1 or 2, wherein the inclina-
tion of the upper edges (29" relative to the
base plate portion (9) is 3-8 degrees.

The buckle of any one of claims 1-3, wherein
the latch piece (11) has an upwardly extending
hook (23), and the hook (23) is received in a
notch (27) formed longitudinally in the lock
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plate (15) and has a neck portion (23") for
permitting rocking of the lock plate (15) relative
to the laich piece (11).
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