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buckle assembly having a buckle that can recelve the buckle tabs for securing the shoulder straps In the engaged state. The

buckle assembly may also include a buckle pad, at least a portion of the buckle pad being generally aligned with and adjacent to

e buckle. A buckle webbing may extend from the buckle for attaching the buckle to the child safety seat, and a biasing member
ay be engaged with the buckle pad to bias the buckle assembly toward a first position away from an occupant of the child safety

seat In the disengaged state. A corresponding child safety seat Is also provided.
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ABSTRACT

A harness assembly for a child safety seat is provided that is configurable between
an engaged state and a disengaged state. The harness assembly may include a plurality of
shoulder straps, each having a buckle tab. The hamness assembly may further include a
buckle assembly having a buckle that can receive the buckle tabs for securing the
shoulder straps in the engaged state. The buckle assembly may also include a buckle pad,
at least a portion of the buckle pad being generally aligned with and adjacent to the
buckle. A buckle webbing may extend from the buckle for attaching the buckle to the
child safety seat, and a biasing member may be engaged with the buckle pad to bias the
buckle assembly toward a first position away from an occupant of the‘ child safety seat in

the disengaged state. A corresponding child safety seat is also provided.

LEGALQ02/32312622v1 (056479/431856
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FLIP FORWARD BUCKLE ASSEMBLY

TECHNICAL FIELD

[0001)  The present invention generally relates to the field of child safety seats, and
more particularly, to a child safety seat including a harness assembly configured to
restrain an infant and/or child in the child safety seat and to a method of securing a child

to the child safety seat.

BACKGROUND

[0002] Child safety seating products are designed to protect children in vehicles from
the effects of impacts or other sudden changes in motions. Child safety seats, commonly
referred to simply as car seats, may be used in a variety of vehicles with a variety of

seating configurations. It is important for a child safety seat to securely retain an

occupant and limit movement of that occupant, particularly during an impact. Typically,

a child éafety seat will include a harness assembly configured to secure the child to the
child safety seat when a child occupies the child safety seat.

[0003] Some harness assemblies of child safety seats include a plurality of shoulder
straps that are configured to engage a buckle assembly that is attached to a seat portion of
the child safety seat and extends between the child’s legs. Some harness assemblies
and/or buckle assemblies are difficult to position to allow for a child to initially occupy
the seat. Often, the harness assembly and/or buckle assembly must be manually arranged
by a user to facilitate the initial placement of a child in the child safety seat. In addition,
children and infants are often unwilling to be placed in a child safety seat, making the
manipulation of the harness assembly and the placement of the child into the seat even
more difficult. Accordingly, it would be desirable to produce a buckle assembly that

provides for easier insertion and/or removal of a child from a child safety seat.

LEGAL02/32312622v} -]-
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BRIEF SUMMARY

[0004] Various embodiments of the present invention are directed to child safety seats
that may reduce the likelihood of injury to an occupant of the seat resulting from an
5 impact. In particular, embodiments of the present invention are directed to a harness

assembly configured to restrain a child occupying the child safety seat.
[0003] According to one embodiment, a harness assembly is provided that is
configurable between an engaged state and a disengaged state for a child safety seat. The
harness assembly comprises a plurality of shoulder straps, each shoulder strap including a

10  buckle tab, and at least one bﬁckle assembly. The buckle assembly comprises a buckle
configured to receive the buckle tabs for securing the' shoulder straps in the engaged state,
a buckle pad, where at least a'portion of the buckle pad is generally aligned with and
adjacent to the buckle, a buckle webbing extending from the buckle and configured to
attach the buckle to the child safety seat, and a biasing member engaged with the buckle

15 pad. The biasing member is configured to bias the buckle assembly toward a first
position away from an occupant of the child safety seat in the disengaged state.
[0006]  The biasing member may comprise a closed loop of matertal, and in some
cases the biasing member may comprise a metal material and/or a braided material. In
some embodiments, the biasing member may comprise a longitudinal strip of material

20  and may comprise a metal material, a plastic fnaterial, and/or an elastic material. The
buckle pad may include a buckle pad tail portion configured to receive at least a portion
of the biasing member and a buckle pad head portion generally aligned with the buckle.
The buckle pad may be disposed between an occupant and the buckle, and the buckle pad

may be configured to provide the occupant with cushioning from the buckle. In some

25  cases, the buckle pad may further comprise a biasing member pocket that is configured to
receive the biasing member therein. The biasing member pocket may extend from one

end located in the buckle pad tail portion to another end located in the buckle pad head
portion. Additionally or alternatively, the buckle pad may include a buckle strap

configured to receive the buckle webbing therethrough such that when a biasing force is
30  applied to the buckle pad by the biasing member, the biasing force is also applied to the

buckle webbing. The buckle webbing may be configured to secure the buckle assembly

to the child safety seat.
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[0008]
[0009]  In some embodiments, the buckle pad may include a buckle webbing opening
that completely extends from a first surface of the buckle pad to an opposite surface of the
buckle pad. The buckle webbing opening may be configured to receive the buckle webbing
> therethrough such that a portion of the buckle webbing may be disposed in front of the buckle

pad and a portion of the buckle webbing may be disposed behind the buckle pad.
(0010} In some embodiments, the child safety seat may comprises a back portion and

a seat portion, and the biasing member may be configured to move the buckle assembly to
a position adjacent the seat portion and away from the back portion in the first position.
10 The first position may be located forward of a second position, and the second position
may be defined by the position of the buckle when the harness assembly is in the engaged
state.
[0011] In other embodiments, a child safety seat is provided that is configurable to be
attached to a vehicle seat. The child safety seat may comprise a seat portion configured
15  toreceive a child thereon, a b'a'ck portion extending upwardly from an edge of the seat
portion, a seat cover configured to cover the seat portion and the back portion, and a
harness assembly configurable between an engaged state and a disengaged state. The
~harness assembly may include a plurality of shoulder straps, each shoulder strap including
"a buckle tab, and at least one buckle assembly. The buckle assembly may comprise a
20  buckle configured to receive the buckle tabs for securing the shoulder straps in the
engaged state, a buckle pad, at least a portion of which is generally aligned with and
adjacent to the buckle, a buckle webbing extending from the buckle and configured to
attach the buckle to the child safety seat, and a biasing member engaged with the buckle
pad. The biasing member may be configured to bias the buckle assembly toward a first
25  position away from the back portion of the child safety seat in the disengaged state.
(0012] The biasing member may comprise a closed loop of material. In some cases,
the biasing member may comprise a braided metal material. In some embodiments, the

biasing member may comprise a longitudinal strip of material and may comprise a metal

material, a plastic material, and/or an elastic material. The buckle pad may include a

30 buckle pad tail portion configured to receive at least a portion of the biasing member and
a buckle pad head portion generally aligned with the buckle. At least a portion of the
buckle pad tail portion may be disposed between the seat portion and the seat cover.

Furthermore, at least a portion of the buckle pad may be disposed between an occupant
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and the buckle. The buckle pad may be configured to provide the occupant with
cushioning for the buckle in the engaged state. The buckle pad may further comprise a
biasing member pocket configured to receive the biasing member therein, and the biasing
member pocket may extend from one end located in the buckle pad tail portion to another
end located in the buckle pad head portion. The buckle pad may include a buckle strap
configured to receive the buckle webbing therethrough such that when a biasing force is -
applied to the buckle pad by the biasing member, the biasing force is also applied to the
buckle webbing.

[0013]} In some embodiments, the buckle pad may include a buckle webbing opening
that completely extends from a first surface of the buckle pad to an opposite surface of the
buckle pad. The buckle webbing opening may be configured to receive the buckle
webbing therethrough such that a portion of the buckle webbing may be disposed in front
of the buckle pad

[0014} In some cases, the child safety seat may further comprise a buckle anchor that
Is coupled to an end of the buckle webbing opposite of the buckle. The buckle anchor
may be configured to attach the buckle assembly to the seat portion. The biasing member
may be configured to move the buckle assembly to a position adjacent the seat portion
and away from the back portion in the first position. The first position may be located
forward of a second position, and the second position may be defined by the position of

the buckle when the harness assembly is in the engaged state.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S)

[0015] Having thus described the invention in general terms, reference will now be

made to the accompanying drawings, which are not necessarily drawn to scale, and

wherein:

[0016] FIG. 1A illustrates a child safety seat according to one embodiment of the
present invention;

[0017] FIG. 1B illustrates a child safety seat according to one embodiment of the

present invention;

[0018] FIG. 2A illustrates a front view of a buckle pad according to one embodiment

of the present invention;

LEGALO02/32312622v] 056479/431856
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[0019]  FIG. 2B illustrates a rear view of a buckle pad according to one embodiment
of the present invention;

[0020] F1G. 2C 1llustrates a side view of a buckle assembly and seat portion
according to one embodiment of the present invention;

[0021] FIG. 3 illustrates a biasing member of a buckle assembly according to one
embodiment of the present invention;

[0022] FIG. 4 illustrates a cross-sectional view of the biasing member of the buckle
assembly according to one embodiment of the present invention;

[0023]  FIG. 5A illustrates a front view of a buckle pad including a buckle webbing
opening according to one embodiment of the present invention;

[0024] FIG. 3B illustrates a rear view of the buckle pad of FIG. 5A according to one
embodiment of the present invention;

[0025] FIG. 5C illustrates a side view of a buckle assembly including a buckle pad
with a buckle webbing opening according to one embodiment of the present invention;
10026] FIG. 6 illustrates a front view of a buckle pad according to one embodiment of
the present invention;

[0027] FI1G. 7 illustrates a front view of a buckle pad according to another
embodiment of the present invention; and

[0028] FIG. 8 illustrates a portion of a child safety seat according to one embodiment

of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The present invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which some, but not all embodiments of the
inventions are shown. Indeed, these inventions may be embodied in many different forms
and should not be construed as limited to the embodiments set torth herein; rather, these
embodiments are provided so that this disclosure will satisfy applicable legal
requirements. Like numbers refer to like elements throughout. The terms top, bottom,
side, up, down, upwards, downwards, vertical, horizontal, and the like as used herein do
not imply a required limitation in all embodiments of the present invention, but rather are

used herein to help describe relative direction or orientation in the example embodiments

illustrated in the figures.

LEGALO2/32312622v] 056479/431856
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[0030] A child safety seat may be configured for installation in a forward-facing
position or in a reward-facing position to accommodate children in the appropriate
position based on the height and weight ot a child, such as according to the guidelines and
standards of the United States National Highway Transportation Safety Administration
(NHTSA) and similar authorities in other countries.

[0031} In addition, child safety seats are usually securely attached to a fixed location
within the vehicle, such as in accordance with the international standard for attachment
points for child safety seats, ISOFIX, or using LATCH (Lower Anchors and Tethers for
Children) attachments in the U.S. Proper installation and use of a child safety seat within
a vehicle is necessary to achieve the maximum protection afforded by the seat.
Accordingly, when a child is placed within the child safety seat, the child safety seat
harness is typically secured via a buckle to keep the child in the child safety seat while the
vehicle is in motion.

[0032] Some child safety seats may include a seat portion and a back portion. In
addition, some child safety seats are positioned such that an edge of the seat portion of the
child safety seat, which in some instances may include a buckle attached thereto, is
angled upwards from a horizontal plane with respect to the opposite edge of the seat
portion adjacent the back portion. Accordingly, when the buckle is not engaged with the
harness, the buckle may be naturally biased (e.g., by gravity) inwardly towards the back
portion of a child safety seat. As such, when placing a child in the child satety seat for
use, the child may experience temporary discomfort when placed on top of the buckle.
Moreover, a user may find it difficult to locate and/or access the buckle when the child is
sitting on the buckle, and the user may need to remove the child from the child safety seat
to locate the buckle or at least shift the child in the seat, which may be difticult and/or
time consuming.

[0033] Various embodiments of the present invention provide a child safety seat
configured for attachment to a seat in a variety of vehicles. Additionally, some
embodiments provide a child safety seat including a harness assembly that is configurable
between an engaged state and a disengaged state. In the engaged state, a child occupying

the child safety seat will be restrained in a secured fashion to the child safety seat, as

described in greater detail below.
0034} According to some embodiments, the child safety seat 100 may include a back
portion 102 and a seat portion 104, as illustrated in FIG. 1A. According to some

-6 -
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embodiments, the seat portion 104 may be configured to receive a child thereon. The seat
portion 104 may include an edge (not visible) disposed adjacent and/or coupled to an
edge of the back portion 102. In some embodiments, the back portion 102 may extend
upwardly from the seat portion 104. For example, the back portion 102 may extend
upwardly from the seat portion 104 in a substantially perpendicular manner with respect
to a horizontal plane. According to some embodiments, the child safety seat 100 may
include a seat cover 140 configured to cover the seat portion 104 and back portion 102 of
the child safety seat. As such, a child may be placed in the child safety seat 100 such that
the seat cover may be disposed between the child and the child safety seat 100. In
particular, the child may be placed in the child safety seat 100 such that the child’s upper
body (e.g., the child’s head, neck, and/or back) rests against the back portion 102 and the
child’s lower body (e.g., the child’s posterior and legs) rests against the seat portion 104.
Additionally, the seat cover 140 may provide a cushioned support for the child’s upper
body and the child’s lower body as the child rests against the back portion 102 and the
seat portion 104, respectively.

[0035] Additionally, the child safety seat 100 may include a harness assembly 106.

In some embodiments, the harness assembly 106 may include shoulder straps 120.
Additionally, the harness assembly 106 may include buckle tabs 130 configured to
engage a buckle 110 so as to secure the shoulder straps 120 to the buckle 110 in an
engaged state.

0036} In some embodiments, the harness assembly 106 may further include at least
one buckle assembly 108 comprising a buckle 110 configured to receive the buckle tabs
130 for securing the shoulder straps 120 in the engaged state. The buckle assembly 108
may further include a buckle pad 114, wherein at least a portion of the buckle pad 114 is
generally aligned with and adjacent to the buckle 110 and/or buckle webbing 112, as
shown in FIGS. 1A and 2C. For example, the buckle pad 114 may be adjacent to the
buckle 110 such that the buckle pad 114 and the buckle 110 contact one another when the

harness assembly is in the engaged state and a child occupies the child safety seat 100. In
some embodiments, a buckle pad 114 may be configured to provide cushioning between
the buckle 110 and a child occupying the child safety seat. For example, the buckle pad
114 may include cushioning material (e.g., foam, wadding, fabric, etc.) such that when
the buckle assembly 108 and the harness assembly 106 are in the engaged state, a child

occupying the seat experiences minimal discomfort from the buckle 110.

-7 -
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[0037] According to some embodiments, the buckle assembly 108 may include a
buckle webbing 112 extending from the buckle 110 and configured to attach the buckle
110 to the child safety seat 100. For example, the buckle webbing 112 may be secured to
the seat portion 104 of the child safety seat 100 via a buckle anchor 113 (shown in FIG.
2C). As such, the buckle webbing 112 may be configured to attach a buckle 110 to the
child safety seat and may be configured to extend between a child’s legs when the child
occupies the child safety seat. In the depicted embodiment, the buckie webbing 112
comprises a single length of material that 1s anchored in one location (e.g., via the buckle
anchor 113) to the seat portion 104. In other embodiments, however, the buckle webbing
may comprise a plurality of straps, such as two straps that are connected to the buckle 110
and are anchored to the seat portion 104 of the child safety seat at two or more locations
(e.g., via two or more anchors).

[0038] In some embodiments, the buckle assembly 108 may include a biasing
member 300, shown in FIG. 3, engaged with the buckle pad 114 and configured to bias
the buckle assembly 108, in an instance in which the harness assembly 106 is in the
disengaged state, toward a first position located away from the back portion 102 of the
child safety seat 100. For example, when the harness assembly 106 is in the disengaged
state and a child is occupying the child safety seat, the buckle assembly 108 may be
biased away from the child towards a location between the child’s legs and proximate to
the seat portion 104.

[0039] For example, the biasing member 300 may be configured to bias the buckle
assembly 108 forwardly along the direction of curved arrow A, as shown in FIG. 2C,
when the buckle assembly 108 is disengaged from the shoulder straps 120. In some
embodiments, when the buckle assembly 108 is secured to the buckle tabs 130 of the
shoulder straps 120 in the engaged state, the coupling of the shoulder straps 120 to the
buckle assembly 108 overcomes a forwardly biasing force configured to bias the buckle
assembly 108 to the first position along the direction A. Accordingly, in FIG. 1A, the
buckle assembly 108 is depicted in an instance in which the biasing force is overcome
(e.g., by a user attempting to engage the buckle 110 with the buckle tabs 130). Although
FIG. 1A illustrates a buckle assembly that 1s used with a child satety seat, one skilled in
the art may appreciate that the buckle assembly may be used with any seat (such as a high

chair, stroller, etc.) so as to bias a buckle away from a back portion of the seat and/or

LEGALO02/32312622v] 056479/431856



10

13

20

25

30

CA 02815420 2013-05-08

clear the way for an occupant to be placed into the seat as described herein to facilitate
use of the buckle and/or entry and removal of an occupant to the seat.

10040 FIGS. 2A and 2B illustrate a buckle pad 114 according to an example
embodiment of the present invention. Specifically, FIG. 2A illustrates a front view of the
buckle pad 114, while FIG. 2B illustrates a rear view of the buckle pad 114. In some
embodiments, the buckle pad 114 may have a lollipop shape as shown in FIGS. 2A and
2B. For example, the buckle pad 114 may include a buckle pad head portion 202 and a
buckle pad tail portion 204. Although shown in FIGS. 2A and 2B as having a lollipop
shape, one skilled in the art may appreciate that the buckle pad 114 may have any shape
and/or size. For example, the buckle pad head portion 202 may have a greater width than
the buckle pad tail portion 204 (as shown) or the same width. Similarly, the buckle pad
tail portion 204 may have a greater length than the buckle pad head portion 202 (as
depicted) or the same length as the buckle pad head portion 202 in some embodiments.
FIGS. 2A and 2B illustrate the buckle pad head portion 202 having a substantially
circular shape. In other embodiments, however, the head portion 202 may be
substantially shaped as a rectangle, oval, and/or any other shape.

[0041] According to some embodiments, the head portion 202 and the tail portion 204
may be shaped such that a longitudinal length of the tail portion 204 and/or head portion
202 is generally aligned with the buckle 110 and/or buckle webbing 112. For example,
the buckle pad 114 may include a head portion 202 generally aligned with the buckle 110,
wherein the buckle pad 114 is disposed between a child occupying the child safety seat
and the buckle 110. The buckle pad head portion 202 may be configured to provide a
child occupying the child safety seat 100 with cushioning from the buckle 110. For
example, the head portion 202 may be disposed between the buckle 110 and the child
while the harness assembly is in the engaged state such that a cushioning material
disposed within the head portion 202 cushions the child from the buckle 110. Similarly,
the tail portion 204 may be generally aligned with the buckle webbing 112, such that the
tail portion is disposed between the child occupying the child safety seat and the buckle
webbing. The buckle tail portion 204 may be configured to provide the seated child with

cushioning from the buckle webbing 112 while the harness assembly is in the engaged

state.

0042} According to some embodiments, the buckle pad 114 may include a tail

portion 204 configured to receive at least a portion of a biasing member 300 therein. The

-9 .

LEGAL02/32312622v1 056479/431856



10

15

20

23

30

CA 02815420 2013-05-08

buckle pad 114 may, for example, include a biasing member pocket 208 that is disposed
within the interior of buckle pad 114. In some embodiments, the biasing member pocket

208, depicted via dashed lines in FIG. 2A, may be accessible from the front of the buckle
pad 114 via a biasing member pocket opening 206. As shown in FIG. 2A, the biasing
member pocket 208 may extend from the bottom of the buckle pad tail portion 204 to the
buckle pad head portion 202. In some embodiments, the biasing member pocket 208 may
extend to the top of the buckle pad head portion 202. In other embodiments, the biasing
member pocket 208 may extend to approximately one-half of the length of the buckle pad
head portion 202, whereas in still other embodiments, the biasing member pocket 208
may extend to less than one-half of the length of the buckle pad head portion 202 (as
depicted) or may be housed entirely within the buckle pad tail portion 204.

[0043] According to some embodiments, the buckle pad 114 may further include a
buckle strap 210. As shown in FIG. 2A, the buckle strap 210 may be coupled to the
exterior surface of the buckle pad 114. In one embodiment, the buckle strap 210 may be
coupled to the exterior surface of the buckle pad 114 such that the buckle strap 210 and
the exterior surface of the buckle pad 114 form a passageway therebetween. In particular,
the passageway between the buckle strap 210 and the buckle pad 114 may be configured
to allow a buckle webbing 112, shown in FIG. 1A, to travel therethrough. Accordingly,
the buckle strap 210 may be configured to receive the buckle webbing 112 therethrough
such that when a biasing force is applied to the buckle pad 114 by the biasing member
300, the biasing force may also be applied to the buckle webbing 112 and/or the buckle
110 (e.g., the buckle assembly 108 as a whole). According to some embodiments, the
biasing member 300 may be configured to move the buckle assembly 108 to the first
position (shown in Fig. 2C), wherein the first position is adjacent the seat portion 104 and
away from the back portion 102. For example, the biasing member 300 may be
configured to apply a biasing force so as to move the buckle assembly to a first position
adjacent the seat portion 104 and away from the back portion 102 when the harness
assembly 106 is in the disengaged state. In some embodiments, the first position may be
located forward of a second position (shown in FIG. 1A), wherein the second position is
defined by the position of the buckle when the harness is in the engaged state (e.g., when
the shoulder straps 120 are engaged with the buckle assembly 108). Additionally and/or
alternatively, the second position may be defined as a position adjacent to the position of

a child occupying the seat, such as when the harness assembly 106 is in the engaged state.

- 10 -
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[0044] In some embodiments of the present invention, the buckle pad 114 may
include an edging 212 that surrounds the perimeter of the buckle pad 114, as shown in
FIG. 2B. The buckle strap 210 may be coupled to the buckle pad 114 by placing a
portion of the buckle strap 210 underneath the edging 212 and by securing the edging 212
to the perimeter of the buckie pad 114 with a stitching, adhesive, and/or the like. In
embodiments without an edging 212, the buckle strap 210 may be coupled to the buckle
pad 114 by securing the buckle strap 210 directly to the material forming the buckle pad
114 with a stitching, adhesive, and/or the like. In still other embodiments, the buckle
strap 210 may be integral to the buckle pad 114. For example, the buckle pad 114 may
include a fabric covering that is slitted such that the slitted portion of the buckle pad
covering forms the bucklie strap 210.

[0045] FIGS. 5A and 5B illustrate a buckle pad 514 according to another example
embodiment of the present invention. FIG. 5A illustrates a front view of the buckle pad
514, while FIG. 5B illustrates a rear view of the buckle pad 514. The buckle pad 514
may include a buckle pad head portion 502 and a buckle pad tail portion 504. Although
shown in FIGS. 5A and 5B as having a lollipop shape, one skilled in the art may
appreciate that the buckle pad 514 may have any shape and/or size. For example, the
buckle pad head portion 502 may have a greater width than the buckle pad tail portion
504 (as shown) or the same width. Similarly, the buckle pad tail portion 504 may have a
greater length than the buckle pad head portion 502 (as depicted) or the same length as
the buckle pad head portion 502 in some embodiments. FIGS. SA and 5B illustrate the
buckle pad head portion 502 having a substantially circular shape. In other embodiments,
however, the head portion 502 may be substantially shaped as a rectangle, oval, and/or
any other shape.

[0046] In some embodiments, the buckle pad head portion 502 and the buckle pad tail
portion 504 may be shaped such that a longitudinal length of the buckle pad tail portion
504 and/or the buckle pad head portion 502 is generally aligned with a buckle 110 and/or

buckle webbing 112. According to some embodiments of the present invention, the
buckle pad head portion 502 may further include a buckle webbing opening 516 that
extends completely through the buckle pad 514. The buckle webbing opening 516 may
be configured to receive a buckle webbing 112 therethrough, as shown in FIGS. 1B and
5C. Thus, a portion of the buckle webbing 112 may be disposed in front of the buckle
pad 514 and a portion of the buckle webbing 112 may be disposed behind the buckle pad

11 -
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514. In some embodiments, the buckle webbing 112 may be coupled to the buckle via a
buckle opening 111 configured to receive the buckle webbing 112 therethrough (as shown
in FIG. 8). According to one embodiment, the buckle webbing 112 may include a first
end and a second end, wherein each of the first and second ends may be secured to the
seat portion 104 of the child safety seat 100 via a respective buckle anchor 113 (as shown
in FIG. 5C). In some embodiments, the first end and second end of the buckle webbing
112 may be secured to the seat portion 104 at a location disposed on either side of the
buckle pad 514, as illustrated in FIG. 1B. Specifically, a portion of the buckle webbing
112 disposed near and coupled to the buckle 110 may be disposed in front of the buckle
pad 514, while portions of the buckle webbing 112 disposed near the first and second
ends of the buckle webbing 112 may be disposed to either side of the buckle pad 514.
According to one embodiment, a buckle assembly 108 may include a first and second
buckle webbing 112, wherein each of the buckle webbings includes a first end and a
second end. As such, each of the first and second buckle webbing 112 may be coupled to
the buckle 110 at a first end of the respective first and second buckle webbing 112 and
may be secured to the seat portion 104 of the child safety seat 100 at the second end of
the respective first and second buckle webbing 112. As such, the buckle pad 514
according to some embodiments may be configured to engage a first and second buckle
webbing so as to bias a buckle assembly to a first position adjacent to the seat portion
when the harness assembly 106 is in the disengaged state..

[0047] In some embodiments, the buckle pad head portion 504 may be generally
aligned with the buckle 110, wherein the buckle pad head portion 504 is disposed
between a child occupying the child safety seat and the buckle 110. The buckle pad head
portion 502 may be configured to provide a child occupying the child safety seat 100 with
cushioning from the buckle 110. For example, the buckle pad head portion 502 may be
disposed between the buckle 110 and the child while the harness assembly is in the
engaged state such that a cushioning material disposed within the head portion 502
cushions the child from the buckle 110.

[0048] In some embodiments, the buckle assembly 108 may include a biasing
member 300, shown in FIG. 3, engaged with the buckle pad 514 and configured to bias
the buckle assembly 108, in an instance in which the harness assembly 106 is in the
disengaged state, toward a first position located away from the back portion 102 of the

child safety seat 100. Specifically, the buckle assembly 108 may be configured to bias
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the buckle pad 514 to a first position adjacent the seat portion 104 and away from the
location of a seated child and/or a back portion 102 of the child seat 100, in the direction
A, when the harness assembly 106 is in the disengaged state, as shown in FIG. 5C. As
such, the buckle assembly 108 may be biased away from the child towards a location
between the child’s legs and proximate to the seat portion 104 when the harness assembly
106 is in the disengaged state. In some embodiments, the first position may be located
forward of a second position (shown in FIGS. 1A and 1B), wherein the second position is
defined by the position of the buckle when the harness is in the engaged state (e.g., when
the shoulder straps 120 are engaged with the buckle assembly 108). Additionally and/or
alternatively, the second position may be defined as a position adjacent to the position of
a child occupying the seat, such as when the harness assembly 106 is in the engaged state.
10049] According to one embodiment, the buckle pad 514 may include a tail portion
504 configured to receive at least a portion of a biasing member 300 therein. The buckle
pad 514 may, for example, include a biasing member pocket 508 that is disposed within
the interior of buckle pad 514. In some embodiments, the biasing member pocket 508,
depicted via dashed lines in FIG. SA, may be accessible from the front of the buckle pad
514 via a biasing member pocket opening 506. As shown in FIG. 5A, the biasing
member pocket 508 may extend from the bottom of the buckle pad tail portion 504 and
into the buckle pad head portion 502. In some embodiments, the biasing member pocket
508 may extend from the bottom of the buckle pad tail portion 504 toward the bottom of
the buckle webbing opening 516 disposed within the buckle pad head portion 502, as
shown in FIG. 5A.

[0050] In another embodiment, as shown in FIG. 6, the biasing member pocket 508
may extend from the bottom of the buckle pad tail portion 504 to above the buckle
webbing opening 516 disposed within the buckle pad head portion 502. In such an
embodiment, the biasing member pocket 508 may substantially surround and be partially
defined by the buckle webbing opening 516. For example, the biasing member pocket
508 may further include an upper portion 509 above the buckle webbing opening 516.
The biasing member 300 may be disposed within the biasing member pocket 508 and the
upper portion 509 such that the biasing member 300 is disposed above and below the

buckle webbing opening 516, such as in embodiments in which the biasing member is

configured in a loop, as shown in FIG. 3.
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[0051] As noted above, the buckle assembly 108 may comprise a biasing member
300, as shown in FIG. 3. According to some embodiments, the biasing member 300 may
be formed by taking a fixed length of material, such as a metal, plastic, composite plastic,
elastic, fibrous, or any other resilient material that has a tendency to return to its original
shape or position, and coupling one end of the material to an opposite end of the material,
thereby forming a closed loop. For example, the biasing member 300 may include a
length of material 302 having a 7x7 stainless steel braided core construction, as shown in
FIG. 4. In some embodiments, the braided strands of material 302 may comprise
stainless steel having an SAE grade of 304. Further, the material 302 may have a length
of approximately between 16 and 20 inches, such as approximately 18 inches.
Additionally and/or alternatively, the braided material 302 may have a maximum
diameter of approximately between 0.07 inches and 0.11 inches, such as approximately
0.09 inches.

[0052] As previously mentioned, the biasing member 300 may be formed by taking a
fixed length of material 302 and coupling one end of the material to an opposite end of
the material with a coupling element 304 to form the loop, as illustrated in FIG. 3. In
some embodiments, the coupling element 304 may be configured to couple opposing ends
of the braided strands of material 302 to each other. According to some embodiments,
the coupling element 304 may comprise stainless steel, aluminum, or any other material
suited to form a coupling element to couple one end of the length of material 302 to the
opposite end of the length of material 302, such as via a threaded connection, clips, and/or
other mechanical connection. Alternatively, the ends of the material 302 may be welded,
adhered, or otherwise held together without a coupling element 304.

[0053] In some embodiments, the biasing member 300 may be configured to be
inserted into the biasing member pocket 208 of the buckle pad 114 via the biasing
member pocket opening 206 (FIG. 2A). For example, the biasing member 300 may be
configured to be inserted into the biasing member pocket 208 of the buckle pad 114 in a
coupled state. Further, the biasing member 300 may be configured to extend along an
interior perimeter of the biasing member pocket 208 when the pre-coupled biasing
member 300 is inserted therein. For example, the perimeter of the biasing member pocket
208 may be substantially similar to the length of the closed loop of the biasing member
300, and the biasing member 300 may be made of a material that, when formed into the

loop, is configured to exert an outward force (e.g., away from a center of the loop) such
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that the biasing member maintains its shape and/or has a tendency to assume the shape of
the biasing member pocket 208 in which it is held.

[0054]  According to some embodiments in which the buckle pad 514 includes a
buckle webbing opening 516, the biasing member 300 may be configured to be inserted
into the biasing member pocket 508 and an upper portion 509 of the biasing member
pocket 508 of a buckle pad 114 via the biasing member pocket opening 506, as shown in
FIG. 6. For example, the length of material 302 of the biasing member 300 may be
configured to first be positioned within the biasing member pocket 508 and the upper
portion 509 in an uncoupled state. Once the length of material 302 occupies the upper
portion 509, a first end and an opposite end of the length of material 302 may be coupled
together to form the closed loop. Specifically, one end of the length of material 302 may
be inserted into the biasing member pocket opening and guided towards the buckle pad
head portion 502. The length of material 302 may be guided upwards towards the buckle
webbing opening 516 and may be guided into the upper portion 509 from one side of the
buckle webbing opening and may be guided from the upper portion 509 back down the
biasing member pocket 508 (e.g., into the buckle pad tail portion 504) from the other side
of the buckle webbing opening. Once the biasing member 300 has been guided through
the upper portion 509 and is positioned within the upper portion 509 and the biasing
member pocket 508, a first end of the biasing member may be coupled to the opposite end
of the biasing member 300 with a coupling element 304 (e.g., via the biasing member
opening pocket 506) so as to form the closed loop of material.

[0055] Regardless of the configuration of the buckle pad 114, 514, according to one
embodiment, the coupling element 304 may be cylindrical in shape and may be
configured to receive each of the opposing ends of the length of braided material 302
therein. The coupling element 304 may have a length of approximately between 0.6
inches and 1 inch, such as approximately 0.8 inches, and a maximum outer diameter of

approximately between 0.15 inches and 0.19 inches, such as approximately 0.17 inches.
Additionally and/or alternatively, the coupling element 304 may be configured to be

deformed by an external force so as to create a butt end joint with the braided material
302. For example, the coupling element 304 may be crimped, adhered, welded, or
otherwise fixed to the ends of the material 302 to form a closed loop biasing member 300.
[0056] According to some embodiments, the biasing member 300 may be shaped as a

solid tongue strip 306, depicted via the dashed lines in FIG. 7. As such, the biasing
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member 300 may be inserted within the biasing member pocket 208, 508 via the biasing
member pocket opening 206, 506, as shown in FIGS. 2A and 5A respectively. The
biasing member 300, such as the solid tongue strip 306, may be configured to bias the
buckle pad 114, 514, when inserted therein, to fold away from the location of a seated
child and/or a back portion of the child seat, in the direction A, when the harness
assembly 106 is in the disengaged state, as shown in FIGS. 2C, 5C.

[0057] The particular configuration of the biasing member 300 may vary, however,
depending on the amount of biasing force needed to overcome the force of gravity to
move the buckle assembly 108 toward a first position away from an occupant of the child
safety seat 100 in the disengaged state. For example, the amount of biasing force may
depend, at least in part, on the angle at which the seat portion 104 is joined to the back
portion 102 of the child safety seat 100 and the resulting angle of the seat portion with
respect to the horizontal plane. In an infant carrier, for example, the angle between the
seat portion 104 and the horizontal plane may be around 45°, whereas in a seat for an
older child (e.g., a convertible car seat), the angle between the seat portion 104 and the

horizontal plane may be only about 10°-15°,

EXAMPLE
[0058]  The following example has been included to provide guidance to one of
ordinary skill in the art for practicing representative embodiments of the presently
disclosed subject matter. In light of the present disclosure and the general level of skill in
the art, those of skill can appreciated that the following example is intended to be
exemplary only and that numerous changes, modifications, and alterations can be

employed without departing from the scope of the presently disclosed subject matter.

[0059] According to example, the buckle assembly may include a buckle pad, a
buckle, and a biasing member. In one embodiment, the buckle pad may include a
wadding to provide a cushioned layer between a child occupant and the buckle.
Additionally and/or alternatively, the wadding may be placed within the interior of a
fabric defining the surface of the buckle pad. In some embodiments, the wadding may
have an areal density of approximately 260 grams per square meter. The wadding may

define a width of approximately 32 mm.
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[0060] In some embodiments, the buckle pad may include a buckle pad tail portion
and a buckle pad head portion. According to some embodiments, the buckle pad may be
approximately 11.5 inches in length. The buckle pad head portion may be approximately
4.25 inches in length, and the buckle pad tail portion may be approximately 7.25 inches in
length. Further, the buckle pad tail portion may be approximately 2.38 inches in width.
According to some embodiments, the buckle pad head portion may be substantially
circular in shape and may have a diameter of approximately 4.25 inches in length. In
other embodiments, the buckle pad head portion may be elliptical in shape and have a
minor axis of approximately 4.25 inches and a major axis of approximately 5 inches.
[0061] Additionally and/or alternatively, the buckle pad may include a biasing
member pocket that extends from a distal end of the buckle pad tail portion into the
buckle pad head portion. According to some embodiments, the biasing member pocket
may be configured to receive a biasing member therein, wherein the biasing member
comprises a closed loop of material, such as a braided steel rope. In some embodiments,
the biasing member pocket may have a width of approximately 2 inches and a length of
approximately 8.56 inches.

[0062] According to some embodiments, the buckle pad 114 and the biasing member
300 may be configured to be placed between a seat portion 104 of the child safety seat
100 and a seat cover 140. Additionally and/or alternatively, a buckle anchor may be
configured to be coupled to the child safety seat 100. For example, a buckle anchor 113
(shown in FIG. 2C) may be attached to an end of the buckle webbing 112 opposite from
the end of the buckle webbing 112 attached to the buckle 110, such that the buckle anchor

may be coupled to the seat portion of the child safety seat so as to attach the buckle
assembly 108 to the child safety seat 100. As such, the buckle webbing 112 may be
configured to secure the buckle assembly 108 to the child safety seat 100. In some
embodiments, when viewed from the front of the child safety seat 100, the buckle pad

114 may be disposed behind the buckle webbing 112, buckle 110, and/or buckle anchor
113 (shown in FIG. 2C), so as to be located between an occupant of the seat and the
buckle and buckle webbing. In some embodiments, the buckle pad 114 may have a
greater length than the combination of the buckle 110 and buckle webbing 112, such that
when the buckle anchor 113 is coupled to the child safety seat 100, a portion of the buckle

pad tail portion 204 may extend from the position where the buckle anchor is coupled to

the seat portion 104 of the child safety seat 100 towards the back portion 102 of the child
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safety seat 100. Additionally and/or alternatively, a portion of the buckle pad 114 (e.g.,
an end of the tail portion 204) may be disposed between the seat portion 104 of the child
safety seat 100 and the child safety seat cover 140 (e.g., under the seat cover), as
illustrated in FIG. 2C. As such, the biasing member 300 may be configured to provide a
biasing force to the buckle assembly 108 to position the buckle assembly forwardly
toward a first position located away from the back portion 102 and towards the seat
portion 104 when the harness assembly 106 is in a disengaged state, as shown in FIG. 2C.
In some embodiments, the biasing member 300 may be configured to provide a biasing
force to the buckle assembly 108 such that the buckle assembly 108 1s biased toward the
first position located away from an occupant when the harness assembly 106 is in a

disengaged state.

[0063] Many modifications and other embodiments of the inventions set forth herein
will come to mind to one skilled in the art to which these inventions pertain having the
benefit of the teachings presented in the foregoing descriptions and the associated
drawings. For example, although the embodiments depicted in the figures and described
above include a buckle pad that is separate and distinct from the child safety seat cover, in
some cases, the buckle pad may be connected to or at least partially integrated with the
seat cover, such that the buckle pad is not removable from the seat cover. Moreover, In
such embodiments, only the biasing member and the buckle webbing may extend under
the seat cover, with the buckle pad disposed entirely above the seat cover. Therefore, it is
to be understood that the inventions are not to be limited to the specific embodiments
disclosed. Although specific terms are employed herein, they are used n a generic and

descriptive sense only and not for purposes of limitation.
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THAT WHICH IS CLAIMED:

1. A harness assembly configurable between an engaged state and a disengaged state
for a child safety seat comprising:
a plurality of shoulder straps, each shoulder strap including a buckle tab; and
at least one buckle assembly comprising:
a buckle configured to receive the buckle tabs for securing the shoulder
straps in the engaged state;
a buckle pad, at least a portion of the buckle pad being generally aligned
with and adjacent to the buckle;
a buckle webbing extending from the buckle and configured to attach the
buckle to the child safety seat; and
a biasing member engaged with the buckle pad and configured to bias the
buckle assembly toward a first position away from an occupant ot

the child safety seat in the disengaged state.

2. The harness assembly of Claim 1, wherein the biasing member comprises a closed

loop of material.

3. The harness assembly of Claim 1, wherein the biasing member comprises a strip

of material.

4. The harness assembly of Claim 1, wherein the biasing member comprises a metal

material.

. The harness assembly of Claim 1, wherein the biasing member comprises a

braided matenial.

6. The harness assembly of Claim 1, wherein the buckle pad includes a buckle pad
tail portion configured to receive at least a portion of the biasing member and a buckle
pad head portion generally aligned with the buckle, wherein the buckle pad is disposed
between an occupant and the buckle and is configured to provide the occupant with

cushioning from the buckle.
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7. The harness assembly of Claim 6, wherein the buckle pad further comprises a
biasing member pocket configured to receive the biasing member therein, wherein the
biasing member pocket extends from one end located in the buckle pad tail portion to

another end located in the buckle pad head portion.

8. The harness assembly of Claim 1, wherein the buckle pad includes a buckle
webbing opening configured to receive the buckle webbing therethrough such that when a
biasing force is applied to the buckle pad by the biasing member, the biasing force is also

applied to the buckle webbing.

9. The harness assembly of Claim 8, wherein the buckle assembly is further
configured such that a portion of the buckle webbing is disposed in front of the buckle
pad and a portion of the buckle webbing is disposed behind the buckle pad.

10.  The harness assembly of Claim 1, wherein the buckle webbing is configured to

secure the buckle assembly to the child safety seat.

11.  The harness assembly of Claim 1, wherein the child safety seat comprises a back
portion and a seat portion, and wherein the biasing member is configured to move the
buckle assembly to a position adjacent the seat portion and away from the back portion in

the first position.

12.  The harness assembly of Claim 1, wherein the first position is located forward of a
second position, wherein the second position is defined by the position of the buckle

when the harness assembly is in the engaged state.

13. A child safety seat configurable to be attached to a vehicle seat, the child safety
seat comprising:

a seat portion configured to receive a child thereon;

a back portion extending upwardly from an edge of the seat portion;

a seat cover configured to cover the seat portion and the back portion; and

a harness assembly configurable between an engaged state and a disengaged state,

the harness assembly comprising:
a plurality of shoulder straps, each shoulder strap including a

buckle tab; and
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at least one buckle assembly comprising:

a buckle configured to receive the buckle tabs for securing
the shoulder straps in the engaged state;

a buckle pad, at least a portion of the buckle pad being
generally aligned with and adjacent to the buckle;

a buckle webbing extending from the buckle and configured
to attach the buckle to the child safety seat; and

a biasing member engaged with the buckle pad and
configured to bias the buckle assembly toward a
first position away from the back portion of the

child safety seat in the disengaged state.

14.  The child safety seat of Claim 13, wherein the biasing member comprises a closed

loop of material.

15.  The child safety seat of Claim 13, wherein the biasing member comprises a strip
of material.
16.  The child safety seat of Claim 13, wherein the biasing member comprises a

braided metal material.

17.  The child safety seat of Claim 13, wherein the buckle pad includes a buckle pad
tail portion configured to receive at least a portion of the biasing member, wherein at least
a portion of the buckle pad tail portion is disposed between the seat portion and the seat
cover, and a buckle pad head portion generally aligned with the buckle, wherein at least a
portion of the buckle pad is disposed between an occupant and the buckle and is

configured to provide the occupant with cushioning for the buckle in the engaged state.

18.  The child safety seat of Claim 17, wherein the buckle pad further comprises a

biasing member pocket configured to receive the biasing member therein, wherein the
biasing member pocket extends from one end located in the buckle pad tail portion to

another end located in the buckle pad head portion.

19.  The child safety seat of Claim 13, wherein the buckle pad includes a buckle

webbing opening configured to receive the buckle webbing therethrough such that when a
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biasing force is applied to the buckle pad by the biasing member, the biasing force is also

applied to the buckle webbing.

20.  The child safety seat of Claim 13, wherein the buckle assembly is further
configured such that a portion of the buckle webbing is disposed in front of the buckle
pad and a portion of the buckle webbing is disposed behind the buckle pad.

21.  The child safety seat of Claim 13, further comprising a buckle anchor, the buckle
anchor being coupled to an end of the buckle webbing opposite of the buckle and

configured to attach the buckle assembly to the seat portion.

22.  The child safety seat of Claim 13, wherein the biasing member is configured to
move the buckle assembly to a position adjacent the seat portion and away from the back

portion in the first position.

23.  The child safety seat of Claim 13, wherein the first position is located forward of a
second position, wherein the second position is defined by the position of the buckle

when the harness assembly is in the engaged state.
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