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THREE AND FIVE POINT BUCKLE

This application claims the benefit of Provisional Application No.

60/177,661, filed on January 27, 2000.
BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a three and a five-point buckle with a
multi-bar webbing lock, and more particularly to a buckle with a floating latch,
wherein for operation in a five point mode, the buckle is adapted to receive four
tongues and may be used with a multi-point restraint system. An alternate
embodiment of the present invention relates to a three and a five-point buckle
with a multi-bar webbing lock, and more particularly to a buckle with a floating
latch, wherein for operation in a three-point mode, the buckle is adapted to
receive two tongues and may be used with a multi-point restraint system.
Another alternate embodiment of the present invention also relates to a three
and a five-point buckle with a multi-bar webbing lock, and more particularly to a
buckle with a floating latch, wherein for operation in a three-point or a five-point
mode, the buckle is adapted to receive two tongues and may be used with a
multi-point restraint system.
Discussion of the Related Art
A number of conventional buckle designs are known in the prior art.

These designs generally suffer from problems and deficiencies relating to
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operability and reliability. Also, such conventional buckles are often expensive
and difficult to manufacture and assemble.

CROSS REFERENCE TO RELATED APPLICATIONS

The present invention, in its broader aspects, shares several common
features and inventive concepts with one provisional application: Provisional
Application Attorney Reference 049168-5012PR, filed on January 3, 2000
Application No. 60/174,306. The present application is intended to be read in
conjunction with this application as if it appeared herein, is incorporated by
reference herein, and is also attached hereto. It should be understood that various
features and aspects of the present application which correspond to features and
aspects of Provisional Application 049168-5012PR, could be used interchangeably
by one of ordinary skill in the art.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a multi-point buckle that
substantially obviates one or more of the problems due to limitations and
disadvantages of the related art.

The present invention seeks to provide a three and five-point buckle that is
easy to manufacture and assemble.

The present invention also seeks to provide a three and five-point buckle

with a multi-bar webbing lock.
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The present invention further seeks to provide a three and five-point buckle
with floating latches.

Additional features and advantages of the invention will be set forth in the
description which follows, and in part will be apparent from the description, or
may be learned by practice of the invention. The objectives and other advantages
of the invention will be realized and attained by the structure particularly pointed
out in the written description and claims hereof as well as the appended drawings.

In seeking to achieve these and other advantages and in accordance with the
purpose of the present invention, as embodied and broadly described, a multi-point
buckle assembly includes a body having a top opening on a top surface, a plurality
of side openings, and a plurality of channels, a release button disposed within the
top opening, and a plurality of main tongues, wherein the plurality of side openings
and the plurality of channels are formed in different planes and each of the
plurality of main tongues is adapted to fit into each of the plurality of side
openings.

In another aspect of the present invention, a multi-point buckle assembly
includes a body having a top opening on a top surface and a plurality of side
openings, a release button disposed within the top opening, a plurality of main
tongues, wherein each of the plurality of main tongues includes a plurality of strap

insertion regions.




In a further broad form, the present invention provides a multi-point buckle
assembly comprising:a body including a top opening on a top surface, a plurality of
side openings and a plurality of channels;

arelease button disposed within the top opening including a first surface;
and

a plurality of main tongues, one having a second surface to engage with the
first surface of the release button, wherein one of the plurality of main tongues
provides a multi-bar webbing lock with a plurality of substantially parallel arms
and a teeth formed between the plurality of substantially parallel arms, and wherein
the multi-bar webbing lock prevents unnecessary movement of straps attached to
each of the plurality of main tongues,

wherein the plurality of side openings and the plurality of channels are
formed in different planes and each of the plurality of main tongues is adapted to

fit into each of the plurality of side openings
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It is to be understood that both the foregoing general description and the
following detailed descripticn are exemplary and explanatory and are intended
to provide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a further
understanding of the invention and are incorporated in and constitute a part of
this specification, illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In the drawings:

FIG. 1A shows an isometric view of a first embodiment of the thr;ae and
five-point buckle assembly of the present invention in the assembled five-point
mode;

FIG. 1B shows an isometric view of a second embodiment of the three and
five-point buckle assembly of the present invention in the assembled three-point
mode;

FIG. 2 shows an isometric exploded view of the first embodiment of the
three and five-point buckle assembly of the present invention;

FIG. 3 shows an isometric view of a first embodiment of a buckle body
illustrating the top surface;

FIG. 4 shows an isometric section view of the first embodiment of the

buckle body with the top surface removed;

SUBSTITUTE SHEET (RULE 26)




WO 01/54529 PCT/US01/02726

FIG, 5 shows an isometric view of the first embodiment of the buckle body
illustrating the bottom surface;

FIG. 6 shows an isometric section view of the first embodiment of the
buckle body with the bottom surface removed;

FIG. 7 shows an alternate isometric view of the first embodiment of the
buckle body illustrating the top surface;

FIG. 8 shows an isometric section view of the first embodiment of the
buckle body to illustrate the configuration of the buckle body strap-bar onto
which a strap can be attached;

FIG. 9 shows an isometric view of a release button from the top;

FIG. 10 shows an isometric view of the release button from the bottom;

FIG. 11 shows an isometric section view of the release button to illustrate
the latch members;

FIG. 12 shows an isometric view of a first embodiment of a side-tongue
from above;

FIG. 13 shows an isometric view of the first embodiment of the side-
tongué from below;

FIG. 14A shows an alternate isometric view of the first embodiment of the
side-tongue;

FIG. 14B shows an isometric view of a second embodiment of the

side-tongue;
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FIG. 15 shows an isometric view of a first embodiment of a main-tongue
from above;

FIG. 16 shows an isometric view of the first embodiment of the
main-tongue from below;

FIG. 17 shows a section view of the first embodiment of the three and
five-point buckle assembly, in the five point mode, with the top surface of the
buckle body member removed, an
isometric section view of the release button, two side-tongue members, and two
main-tongue members, to illustrate assembly of the components;

FIG. 18 shows an isometric view of a third embodiment of the three and
five-point buckle assembly of the present invention in the assembled
configuration;

FIG. 19 shows an isometric view of a second embodiment of the buckle
body illustrating the top surface;

FIG. 20 shows an isometric section view of the second embodiment of the
buckle body with the top surface removed;

FIG. 21 shows an isometric view of the second embodiment of the buckle
body illustrating the bottom surface;

FIG. 22 shows an isometric section view of the second embodiment of the

buckle body with the bottom surface removed;
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FIG. 23 shows an isometric section view of the second embodiment of the
buckle body to illustrate the configuration of the buckle body strap-bar onto
which a strap can be attached;

FIG. 24 shows an isometric view of a second embodiment of the
main-tongue from above;

FIG. 25 shows an isometric view of the second embodiment of the
main-tongue from below; and

FIG. 26 shows a section view of the third embodiment of the three and
five-point buckle assembly with the top surface of the buckle body member
removed, an isometric section view of the release button, and two main-tongue
members, to illustrate assembly of the components.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred embodiments of the
present invention, examples of which are illustrated in the drawings.

The first and second embodiments of the three and five-point buckle
assemblies of the present invention will now be described in detail.

FIG. 1A shows an isometric view of a first embodiment of the three and
five-point buckle assembly 10 of the present invention in the assembled five-point
mode. FIG. 2 shows an isometric exploded view of the first embodiment of the
three and five-point buckle assembly 10 of the present invention. The three and

five-point buckle assembly 10 preferably includes the following components; a
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buckle body 20, a release button 30, two identical main-tongues 40, and two
identical side-tongues 50 (or 50' shown in FIG. 14B).

FIG. 1B shows an isometric view of a second embodiment of the three anci
five-point buckle assembly 80 of the present invention in the assembled three-
point mode. The three and five-point buckle assembly 80 preferably includes the
following components: a buckle body 20, a release button 30, and two identical
main-tongues 40.

It should be noted that a difference between the first and second
embodiments of the three and five-point buckle assemblies 10 and 80,
respectively, is that for the second embodiment, the side-tongues 50 (or 50') are
removed and/or not utilized. Thus, for the three and five-point buckle assemblies
10 and 80, respectively, the five-point mode (FIG. 1A) allows for a five-point
restraint on an individual, and the three-point mode (FIG. 1B) allows for a three-
point restraint on an individual. For example, it will be appreciated that the
preferred system could be readily converted between a three point and a five
point mode simply by removing and/or not utilizing the side tongues 50 (or 50").

Each of the components of the first and second embodiments of the three
and five-point buckle assemblies 10 and 80 will now be explained in detail.

FIG. 3 shows an isometric view of the first embodiment of the buckle body
illustrating the top surface 200. FIG. 4 shows an isometric section view of the

first embodiment of the buckle body 20 with the top surface 200 removed. FIG. 5
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shows an isometric view of the first embodiment of the buckle body illustrating
the bottom surface 201. FIG. 6 shows an isometric section view of the first
embodiment of the buckle body 20 with the bottom surface 201 removed. FIG.7
shows an alternate isometric view of the first embodiment of the buckle body
illustrating the top surface 200. FIG. 8 shows an isometric section view of the
first embodiment of the buckle body 20 to illustrate the configuration of the
buckle body strap-bar 211 onto which a strap can be attached. FIG. 17 shows a
section view of the first embodiment of the three and five-point buckle assembly
10, in the five-point mode, with the top surface 200 of the buckle body member
20 removed, an isometric section view of the release button 30, two side-tongue
members 50, and two main-tongue members 40, to illustrate assembly of the
components. The buckle body 20 includes the following sub-components; a top
surface 200, a bottom surface 201, side openings 202 and 203 for insertion of
main-tongues 40, two protrusions 204 and 205, two guide tracks 206 and 207,
four cutout edges 208, 209, 214 and 215, a cross-bar 210, a strap bar 211, teeth
212, a top opening 213 for access to release button 30, two channels 216 and 217
for insertion of side-tongues 50 (or 50", two recesses 218 and 219 (not shown),
two indentations 220 and 221, and rib 222 (not shown). The buckle body 20,
functions as a housing for release button 30, side-tongues 50 (or 50"), and main-
tongues 40, as shown in FIGs. 1A and 17. The buckie body 20 may be

constructed from a variety of materials including, but not limited to, nylen,
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acetal, polypropylene, metals, or like materials with similar desired properties.
A material such as nylon provides a flexible structure immediately after molding
and prior to drying and provides for a rigid structure after drying, whereas a
material such as acetal remains generally flexible. During assembly, it will be
appreciated that the release button 30 could be preferably inserted into the side
opening of a nylon buckle body 20 immediately after molding while the buckle
body remains flexible to facilitate insertion.

FIG. 9 shows an isometric view of the release button 30 from the top.
FIG. 10 shows an isometric view of the release button 30 from the bottom. FIG.
11 shows an isometric section view of the release button 30 to illustrate the latch
members. The release button 30 includes the following sub-components; a
contoured top surface 300, a substantially flat bottom surface 315, two main-
tongue ejection tabs 301 and 302, two release button biasing tabs 303 and 304,
two ramp surfaces 305 and 306, four reinforcement indents (307-310), four main-
tongue retaining latches (311-314), and six reinforcement ribs (316-321). The
contoured top surface 300 of release button 30 can be provided with various
textures, logos, or contours. To further facilitate operation of the three and five-
point buckle assemblies 10 and 80, the release button 30 can also be provided
with contrasting colors as compared to the other components of the three and
five-point buckle assemblies 10 or 80. A tooling insert may be used to facilitate

manufacture of the contoured top surface 300 of the release button 30. The
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release button 30 may be constructed from a variety of materials including, but
not limited to, nylon, acetal, polypropylene, metals, or like materials with
similar desired properties. Preferably, the release button 30 is constructed of
acetal.

FIG. 12 shows an isometric view of the first embodiment of the side-
tongue 50 from above. FIG. 13 shows an isometric view of the first embodiment
of the side-tongue 50 from below. FIG. 14A shows an alternate isometric view of
the first embodiment of the side-tongue 0. FIG. 14B shows an isometric view of
the second embodiment of the side-tongue 50'. The side-tongue 50 includes the
following sub-components; a strap-bar 501, a strap insertion region 502, a guide
503 and a stop 504. The: side-tongue 50" includes the following sub-components;
a strap-bar 501, a strap insertion region 502, a guide 503, a stop 504, and a flex
finger 505 on face 506. The side-tongues 50 (or 50') may be constructed from a
variety of materials including, but not limited to nylon, acetal, polypropylene,
metals, or like materials with similar desired properties. Preferably, the side-
tongues 50 (or 50') are constructed of nylon.

FIG. 15 shows an isometric view of the first embodiment of the main-
tongue 40 from above. FIG. 16 shows an isometric view of the first embodiment
of the main-tongue 40 from below. The main-tongue 40 includes the following
sub-components; two arms 400 and 401, two locking prongs 402 and 403, three

ribs 404, 405 and 406, teeth 407, a main-tongue ejection tab mating surface 408,
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a recess 409, two channels 410 and 411, and two stop-retaining surfaces 412 and
413. The main-tongue 40 raay Ve constructed from a variety of materials
including, but not limited to, nylon, acetal, polypropylene, metals, or like
materials with similar desired properties. Preferably, the main-tongue 40 is
constructed of nylon.

The construction and operation of the first embodiment of the three and
five-point buckle assembly 10 will now be described in detail.

Referring to FIGs. 1A-17, for assembly and operation, the release button
30 is inserted into the buckle body 20 through one of the buckle body side
openings 202 or 203 (direction A shown in FIG. 2). During insertion, the top and
bottom surfaces 200 and 201, respectively, of buckle body 20 as well as the
release button biasing tabs 303 and 304 elastically deform to allow release
button 30 to be positioned into buckle body 20. Once positioned, the release
button biasing tabs 303 and 304 bias the top surface 300 of release button 30
through top opening 213 of buckle body 20. Release button 30 is maintained in a
substantially proper lateral alignment with respect to buckle body 20 by means
of cutout edges 208, 209, 214 and 215, which bear against the lateral edges of
tabs 303 and 304 of release button 30. Release button 30 is also maintained in
the substantially proper lateral and a substantially proper vertical alignment
with respect to buckle body 20 by means of indentations 220 and 221, which

substantially prevent top surface 300 of release button 30 from being displaced
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out of top opening 218 of buckle body 20. After insertion and positioning of the
release button 30 into the buckle body 20, as shown in FIGs. 1A - 17, side-
tongues 50 (or 50') are inserted into channels 216 and 217 of buckle body 20 such
that stops 504 fit into recesses 218 and 219, respectively. The main-tongues 40
are then inserted through the side opening 202 or 203 of buckle body 20. Each
of the main-tongues 40 are guided into one of the openings 202 or 203 of buckle
body 20 by sliding engagement between channels 410 and 411 on main-tongues
40 and guide tracks 207 and 206 on buckle body 20, respectively. As each of the
main-tongues 40 are inserted into buckle body 20, the locking prongs 402 and
403 on arms 400 and 401, respectively, slide on ramp surfaces 305 or 306,
respectively, of release button 30. As the main-tongues 40 are further inserted,
as shown in FIG. 17, the main-tongue ejection tab mating surface 408 on each
respective main-tongue 40 is slid between the respective main-tongue ejection
tabs 301 or 302, and the respective ramp surfaces 305 or 306 on release button
30. As the main-tongues 40 are fully inserted into buckle body 20, the respective
protrusions 204 or 205 on buckle body 20 come into mating engagement with the
recess 409 on main-tongues 40. At this point, the locking prongs 402 and 403 on
main-tongues 40 engage the respective main-tongue retaining latches (311-314)
on the release button 80. Thus the main-tongues 40 are locked into place by
means of a mating engagement with release button 30. Once the main-tongues

40 are locked into place, stop retaining surfaces 412 and 413 on main-tongues 40
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bear against stop 504 on the respective side-tongues 50 (or 50'), and thus prevent
side-tongues 50 (or 50') from being removed.

In order to release main and side-tongues 40 and 50 (or 50'), respectively,
from the buckle body 20, the release button 30 is simply depressed against the
upwards bias of release button biasing tabs 303 and 304. Once the release
button 30 is depressed, the main-tongue ejection tabs 301 and 302 aid in ejection
of main-tongues 40 by providing an outward biasing force in the direction
opposite to the insertion direction of main-tongues 40. Upon release of main-
tongues 40, side-tongues 50 {or 50') can be removed from channels 216 and 217
of buckle body 20. It should be noted that if side-tongues 50' are used instead of
side-tongues 50 for the three and five-point assembly 10, the flex fingers 505 on
side-tongues 50', which are compressed
against rib 222 (not shown) of buckle body 20 after assembly, will aid in the
ejection of side-tongues 50' from channels 216 and 217 of buckle body 20.

In operation, a conventional strap (not shown) can be attached to strap bar
211 of buckle body 20. Similarly, a conventional strap (not shown) can be
attached to rib 406 of each of the respective main-tongues 40, and strap-bar 501
of each of the respective side-tongues 50 (or 50'). In order to adjust the length of
the straps (not shown), the buckle body 20 can be translated relative to the strap
attached to strap bar 211. The teeth 212 on the strap bar 211 as well as the

edges of the strap bar prevent translation of the buckle body 20 relative to the
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strap when the strap is placed in tension. The straps attached to the rib 406 of
the main-tongues 40 can be adjusted in a similar manner as the straps attached
to the buckle body 20. For the straps attached to the side-tongues 50 (or 50"
however, the straps can be sewn to the strap-bar 501 at a pre-determined length,
or a conventional strap adjuster (not shown) can be used to adjust the length of
the strap relative to the side-tongues 50 (or 50%). After adjustment of the straps,
each of the side-tongues 50 (or 50') can be inserted into channels 216 and 217 of
buckle body 20, as shown in FIG. 17. Next, each of the main-tongues 40 can be
inserted into buckle body 20 through the respective openings 202 or 203 to
engage with the respective main-tongue retaining latches of the release button
30. The three and five-point buckle assembly 10 has the fully-assembled
configuration shown in FIG. 1A. For releasing the tongues 40 and 50 (or 50"), as
discussed previously, the release button is depressed in a direction substantially
opposite to the bias of release button biasing tabs 303 and 304, and the main-
tongues 40 are released from the respective openings 202 or 203 of the buckle
body 20. Removal of main-tongues 40 also allows

removal of side-tongues 50 (or 50). The strap-bar 211 with teeth 212 and cross-
bar 210 on the buckle body 20, function as a “multi-bar webbing lock” and
provide a means for preventing unnecessary movement of the straps attached to
the buckle body 20. Similarly, rib 406 with teeth 407 and rib 405 on each of the

main-tongues 40, function as a “multi-bar webbing lock” and provide a means for
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preventing unnecessary movement of the straps attached to the main tongues
40.
Tt should be noted that the operation of the three and five-point buckle
assembly 80 is substantially similar to the operation of assembly 10, except that
the assembly 80 only uses the main-tongues 40 (not the side-tongues 50 or 50",
constituting the three-point mode as explained above. It will be further
appreciated that the preferred three and five-point buckle design of the present
invention only places a tensile force on the locking prongs 402 and 403 of the
main tongues 40 and the main-tongue retaining latches (311-314) of the rclease
button 30, respectively. During insertion and latching, the main-tongues 40 are
inserted into buckle body 20 without any deflection of the arms 400 and 401,
locking prongs 402 or 403 of the main tongues 40, or the main-tongue retaining
latches (311-314) of the release button 30.

Next, the third embodiment of the three and five-point buckle assembly of
the present invention will be described in detail.

FIG. 18 shows an isometric view of the third embodiment of the th:ée and
five-point buckle assembly 60. The three and five-point buckle assembly 60
preferably includes the following components; a buckle body 70, a release button
30, and two mirror image main tongues 90. It should be noted that the preferred
release button 30 for the three and five-point buckle assembly 60 is identical to

the release button used for three and five-point buckle assemblies 10 and 80.
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Each of the components of the third embodiment of the three and five-
point buckle assembly 60 will now be explained in detail.

FIG. 19 shows an isometric view of the second embodiment of the buckle
body illustrating the top surface 700. FIG. 20 shows an isometric section view of
the second embodiment of the buckle body 70 with the top surface 700 removed.
FIG. 21 shows an isometric view of the second embodiment of the buckle body
illustrating the bottom surface 701. FIG. 22 shows an isometric section view of
the second embodiment of the buckle body 70 with the bottom surface 701
removed. FIG. 23 shows an isometric section view of the second embodiment of
the buckle body 70 to illustrate the configuration of the buckle body strap-bar
711 onto which a strap can be attached. FIG. 26 shows a section view of the
third embodiment of the three and five-point buckle assembly 60 with the top
surface 700 of the buckle body member 70 removed, an isometric section view of
the release button 30, and two main-tongue members 90, to illustrate assembly
of the components. The buckle body 70 includes the following sub-components; a
top surface 700, a botton;n surface 701, side openings 702 and 703 for insertion of
main-tongues 90, two protrusions 704 and 705, two guide tracks 706 and 707,
four cutout edges 708, 709, 714 and 715, a cross-bar 710, a strap bar 711, teeth
712, a top opening 713 for access to release button 30, and indentations 716 and
717. The buckle body 70 functions as a housing for release button 3¢ and main-

tongues 90, as shown in FIG. 26. The buckle body 70 may be constructed from a
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variety of materials including, but not limited to, nylon, acetal, polypropylene,
metals, or like materials with similar desired properties. A material such as
nylon provides for an initially flexible and then ultimately rigid structure after
drying, whereas a material such as acetal allows for uniform flexibility in a
structure, as noted above.

FIG. 24 shows an isometric view of the second embodiment of the main-
tongue 90 from above. FIG. 25 shows an isometric view of the second
embodiment of the main-tongue 90 from below. The main-tongue 90 includes
the following sub-components; two arms 900 and 901, two locking prongs 902
and 903, three ribs 904, 905 and 906, teeth 907, a main-tongue ejection tab
mating surface 908, a recess 909, a transverse strap channel 910, a transverse
strap bar 911, and two channels 912 and 913. The main-tongue 90 may be
constructed from a variety of materials including, but not limited to, nylon,
acetal, polypropylene, metals, or like materials with similar desired properties.
Preferably, the main-tongue 90 is constructed of nylon.

It should be noted that the three and five-point buckle assembly 60
operates in a five-point mode when conventional straps (not shown) are attached
to each of the respective ribs 906 and the transverse strap bars 911 of the main-
tongues 90. Similarly, the three and five-point buckle assembly 60 operates in a
three-point mode when conventional straps (not shown) are only attached to the

respective ribs 906, or the transverse strap bars 911, of the main-tongues 80.
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The construction and operation of the third embodiment of the three and
five-point buckle assembly 60 will now be described in detail.

Referring to FIGs. 18 - 26, for assembly and operation, the release button
30 is inserted into the buckle body 70 through one of the buckle body side
openings 702 or 703. During insertion, the top and bottom surfaces 700 and 701,
respectively, of buckle body 70 as well as the release button biasing tabs 303 and
304 elastically deform to allow release button 30 to be positioned into buckle
body 70. Once positioned, the release button biasing tabs 303 and 304 bias the
top surface 300 of release button 30 through top opening 713 of buckle body 70.
Release button 30 is maintained in a substantially proper lateral alignment with
respect to buckle body 70 by means of cutout edges 708, 709, 714 and 715, which
bear against the lateral edges of tabs 303 and 304 of release button 30. Release
button 30 is also maintained in the substantially proper lateral and a
substantially proper vertical alignment with respect to buckle body 70 by means
of indentations 716 and 717, which substantially prevent top surface 300 of
release button 30 from being displaced out of top opening 713 of buckle body 70.
After insertion and positioning of the release button 30 into the buckle body 70,
as shown in FIGs. 18 and 26, main tongues 90 are inserted through the side
opening 702 or 703 of buckle body 70. Each of the main-tongues 90 are guided
into one of the openings 702 or 703 of buckle body 70 by sliding engagement

between channels 912 and 913 on main-tongues 90 and guide tracks 707 and
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706 on buckle body 70, resoectively. As each of the main-tongues 90 are inserted
into buckle body 70, the locking prongs 902 and 903 on arms 900 and 901,
respectively, slide on ramp surfaces 305 or 306, respectively, of release button
30. As the main-tongues 90 are further inserted, as shown in FIG. 26, the main-
tongue ejection tab) mating surface 908 on each respective main-tongue 90 is slid
between the respective main-tongue ejection tabs 301 or 302, and the respective
ramp surfaces 305 or 306 on release button 30. As the main-tongues 90 are fully
inserted into buckle body 70, the respective protrusions 704 or 705 on buckle
body 70 come into mating engagement with the recess 909 on main-tongues 90.
At this point, the locking prongs 902 and 903 on main-

tongues 90 engage the respective main-tongue retaining latches (311-314) on the
release button 30. Thus the main-tongues 90 are locked into place by means of a
mating engagement with release button 30.

In order to release main-tongues 90 from the buckle body 70, the release
button 30 is simply depressed against the upwards bias of release button biasing
tabs 303 and 304. Once the release button 30 is depressed, the main»tongﬁe
ejection tabs 301 and 302 aid in ejection of main tongues 90 by providing an
outward biasing force in the direction opposite to the insertion direction of main-
tongues 90.

In operation, a conventional strap (not shown) can be attached to strap

bar 711 of buckle body 70. Similarly, a conventional strap (not shown) can be
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attached to rib 906 and transverse strap bar 911 of each of the respective main-
tongues 90. In order to adjust the length of the straps (not shown), the buckle
body 70 can be translated relative to the strap attached to strap bar 711. The
teeth 712 on the strap bar 711 as well as the edges of the strap bar prevent
translation of the buckle body 70 relative to the strap when the strap is placed in
tension. The straps attached to the rib 906 of the main-tongues 90 can be
adjusted in a similar manner as the straps attached to the buckle body 70. For
the straps attached to the transverse strap bar 911 however, the straps can be
sewn to the strap-bar 911 at a pre-determined length, or a conventional strap
adjuster (not shown) can be used to adjust the length of the strap relative to the
main-tongues 90. After adjustment of the straps, each of the main-tongues 90
can be inserted into buckle body 70 through the respective openings 702 or 703
to engage with the respective main-tongue retaining latches of the release button
30, as shown in FIG. 26. The three and five-point buckle assembly 60 has the
fully-assembled configuration shown in FIG. 18. For releasing the main-tongues
90, as discussed previously, the release button is depressed in a direction
substantially opposite to the upwards bias of release buttion biasing tabs 303 and
304, and the main-tongues 90 are released from the respective openings 702 or
708 of the buckle body 70. The strap-bar 711 with teeth 712 and cross-bar 710
on the buckle body 70, function as a “multi-bar webuving lock” and provide a

means for preventing unnecessary movement of the straps attached to the buckle
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body 70. Similarly, rib 906 with teeth 907 and rib 905 on each of the main-
tongues 90, function as a “multi-bar webbing lock” and provide a means for
preventing unnecessary movement of the straps attached to the main-tongues
90.

It will be appreciated that the preferred three and five-point buckle design
of the present invention only places a tensile force on the locking prongs 902 and
903 of the main-tongues 90 and the main-tongue retaining latches (311-314) of
the release button 30, respectively. Furthermore, during insertion and latching,
the main-tongues 90 are inserted into buckle body 70 without any deflection of
the arms 900 and 901, locking prongs 902 or 903 of the main tongues 90, or the
main-tongue retaining latches (311-314) of the release button 30.

It will also be appreciated that the design of the various components of the
three and five-point buckle assemblies 10, 60 and 80, respectively, disclosed
above were chosen to maximize conformation with industry test standards for
buckles. Examples of such standards include standards to prevent finger
catching or finger pinching within the components of the buckle assemblies.

While the inventions have been illustrated in detail and with reference to
specific embodiments thereof, it will be apparent to one skilled in the art that
various changes and modifications can be made therein without departing from

the spirit and scope thereof. Thus, it is intended that the present inventions
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surface the modifications and variations of these inventions as would be apparent

to those skilled in the art.

The reference to any prior art in this specification is not, and should not be
taken as, an acknowledgment or any form of suggestion that the prior art

forms part of the common general knowledge in Australia.

Throughout this specification and the claims which follow, unless the
context requires otherwise, the word "comprise”, or variations such as
"comprises" or "comprising", will be understood to imply the inclusion of a
stated integer or group of integers or steps but not the exclusion of any other

integer or group of integers or steps.
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Claims:
1. A multi-point buckle assembly comprising:

a body including a top opening on a top surface, a plurality of side
openings, and a plurality of channels;

a release button disposed within the top opening; and

a plurality of main tongues,

wherein the plurality of side openings and the plurality of channels are
formed in different planes and each of the plurality of main tongues is adapted to

fit into each of the plurality of side openings.

2. The multi-point buckle assembly according to claim 1, wherein the multi-
point buckle assembly further comprises a plurality of side tongues, each of the

plurality of side tongues is adapted to fit into one of the plurality of channels.

3. The multi-point buckle assembly according to claim 2, wherein the body

provides a muiti-bar webbing lock with a plurality of substantially parallel arms
and a teeth formed between the plurality of substantially parallel arms, wherein
the multi-bar webbing lock prevents unnecessary movement of straps attached to

the body.
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4. The multi-point buckle assembly according to claim 2, wherein one of the
plurality of main tongues provides a multi-bar webbing lock with a plurality of
substantially parallel arms and a teeth formed between the plurality of
substantially parallel arms, and wherein the multi-bar webbing lock prevents
unnecessary movement of straps attached to each of the plurality of main

tongues.

5. The multi-point buckle assembly according to claim 2, wherein one of the
plurality of main tongues includes a plurality of locking prongs formed on a

plurality of substantially parallel arms.

6. The multi-point buckle assembly according to claim 5, wherein the
plurality of locking prongs engage a plurality of retaining latches formed on the

release button.
7. The multi-point buckle assembly according to claim 6, wherein one of the
plurality of main tongues is inserted into the body without deflection of the

plurality of substantially parallel arms, the plurality of locking prongs, or the

plurality of retaining latches.
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8. The multi-point buckle assembly according to claim 2, wherein the release
button is adapted to release the plurality of main tongues and the plurality of

side tongues for removal from the body.

9. The multi-point buckle assembly according to claim 2, wherein removal of

the plurality of main tongues allows removal of the plurality of side tongues.

10.  The multi-point buckle assembly according to claim 1, wherein the release

button includes a contoured top surface and a substantially flat bottom surface.

11.  The multi-point buckle assembly according to claim 1, wherein one of the
plurality of main tongues is guided into the each of the plurality of side openings
by sliding engagement between a channel formed on the each of the plurality of

main tongues and a guide track formed on the body.
12.  The multi-point buckle assembly according to claim 1, wherein the release
button is maintained in a substantially proper lateral and a substantially proper

vertical alignment with respect to the body by means of indentations formed on a

bottom of the top surface of the body.
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13.  The multi-point buckle assembly according to claim 1, wherein one of the
plurality of main tongues includes a plurality of locking prongs formed on a

plurality of substantially parallel arms.

14.  The multi-point buckle assembly according to claim 13, wherein the
plurality of locking prongs engage a plurality of retaining latches formed on the

release button.

15.  The multi-point buckle assembly according to claim 14, wherein one of the
plurality of main tongues is inserted into the body without deflection of the
plurality of substantially parallel arms, the plurality of locking prongs, or the

plurality of retaining latches.

16.  The multi-point buckle assembly according to claim 1, wherein the body
provides a multi-bar webbing lock with a plurality of substantially parallel arms
and a teeth formed between the plurality of substantially parallel arms, and
wherein the multi-bar webbing lock prevents unnecessary movement of straps

attached to the body.

17.  The multi-point buckle assembly according to claim 1, wherein one of the

plurality of main tongues provides a multi-bar webbing lock with a plurality of
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substantially parallel arms and a teeth formed between the plurality of substantially
parallel arms, and wherein the multi-bar webbing lock prevents unnecessary

movement of straps attached to the each of the plurality of main tongues.

18. A multi-point buckle assembly comprising:

a body including a top opening on a top surface, a plurality of side openings
and a plurality of channels;

a release button disposed within the top opening including a first surface;
and

a plurality of main tongues, one having a second surface to engage with the
first surface of the release button, wherein one of the plurality of main tongues
provides a multi-bar webbing lock with a plurality of substantially parallel arms
and a teeth formed between the plurality of substantially parallel arms, and wherein

the multi-bar webbing lock prevents unnecessary movement of straps attached to

. -'; each of the plurality of main tongues,
::;E:' wherein the plurality of side openings and the plurality of channels are
;::1:: formed in different planes and each of the plurality of main tongues is adapted to
§'..‘:: fit into each of the plurality of side openings.

19. A multi-point buckle assembly as substantially hereinbefore described with

reference to the accompanying drawings.

SR DATED this 20th day of September 2005
R Wonderland Nurserygoods Co., Ltd.

By its Patent Attorneys
DAVIES COLLISON CAVE
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FIG. 21
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