I *I Innovation, Sciences et Innovation, Science and CA 2930939 C 2019/02/26
Déeveloppement economique Canada Economic Development Canada

Office de |la Propriete Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 930 939

12 BREVET CANADIEN

CANADIAN PATENT

(13) C

(22) Date de depot/Filing Date: 2016/05/24

(41) Mise a la disp. pub./Open to Public Insp.: 2016/11/27
(45) Date de delivrance/lssue Date: 2019/02/26

(30) Prioritée/Priority: 2015/05/27 (US62/166,7/82)

(51) Cl.Int./Int.Cl. B60ON 2/28 (2006.01),
A47D 1/00 (2006.01), A47D 13/08 (2006.01)

(72) Inventeurs/Inventors:
MASON, KYLE S., US;
HANSEL, COLIN P., US;
RUGGIERO, ANTHONY V., US

(73) Propriéetaire/Owner:
VWONDERLAND NURSERYGOODS COMPANY

LIMITED, HK
(74) Agent: SMART & BIGGAR

(54) Titre : SIEGE DE SECURITE POUR ENFANT ET BASE DE SOUTIEN ASSOCIEE

(54) Title: CHILD SAFETY SEAT AND SUPPORT BASE THEREOF

100

(57) Abrege/Abstract:

158

A support base for a child safety seat includes a shell body for supporting a child seat, a foot and a recline actuator. The shell body
has a first and a second end opposite to each other, an upper surface facing upward, and an end surface extending generally
vertical at the first end. The foot Is disposed at a bottom of the shell body adjacent to the first end, and Is movable to adjust an
Inclination of the support base. The recline actuator is connected with the shell body, and can engage with the foot to lock the foot
In position. The recline actuator has at least an actuating portion exposed on the upper surface, the actuating portion being
operable to cause an unlocking movement of the recline actuator for disengaging the recline actuator from the foot.

50 Victoria Street e Place du Portage 1l ¢ Gatineau, Quebec

50 rue Victoria e Place du Portage1l e Gatineau, (Québec) K1AOC9 e www.opic.ic.gc.ca
K1A OC9 e www.cipo.ic.gc.ca al la a

Ll



10

CA 02930939 2016-05-24

ABSTRACT

A support base for a child safety seat includes a shell body for supporting a child seat, a
foot and a recline actuator. The shell body has a first and a second end opposite to each other,
an upper surface facing upward, and an end surface extending generally vertical at the first
end. The foot 1s disposed at a bottom of the shell body adjacent to the first end, and 1s
movable to adjust an inclination of the support base. The recline actuator 1s connected with
the shell body, and can engage with the foot to lock the foot in position. The recline actuator
has at least an actuating portion exposed on the upper surface, the actuating portion being

operable to cause an unlocking movement of the recline actuator for disengaging the recline

actuator from the foot.
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CHILD SAFETY SEAT AND SUPPORT BASE THEREOF

BACKGROUND

[0001] 1. Field of the Invention

[0002] The present invention relates to child safety seats.

[0003] 2. Description of the Related Art

[0004] Safety legislations require the use of a child safety seat for seating a young

child in a motor vehicle. The child safety seat usually includes a child seat supported on a

bottom base, and can be fastened on the vehicle seat with a seatbelt of the vehicle or a
separate strap secured or provided with the child safety seat. Unfortunately, studies reveal that

many child safety seats may not be properly installed in practice, which may alter the
protective role provided by the child safety seat. The difficulty of properly installing the child

safety seat may be due, partly, to the attachment structure or mechanism provided on the child

safety seat.

[0005] Therefore, there is a need for an improved design that can facilitate the

installation of the child safety seat and address at least the foregoing issues.
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SUMMARY

[0006] The present application describes a child safety seat that includes a support
base, and a child seat that can be detachably installed on the support base. According to one

embodiment, the support base includes a shell body configured to support a child seat, a toot
and a recline actuator. The shell body has a first and a second end opposite to each other, an
upper surface facing upward, and an end surface extending generally vertical at the first end.
The foot is disposed at a bottom of the shell body adjacent to the first end, the foot being
movable relative to the shell body to adjust an inclination of the support base. The recline
actuator is connected with the shell body, and can engage with the foot to lock the foot in
position. The recline actuator has a first and a second actuating portion, respectively,
exposed on the upper surface and the end surface , each of the first and second actuating

portions being respectively operable to cause an unlocking movement of the recline actuator

for disengaging the recline actuator from the foot.

(0007

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a side view illustrating an embodiment of a child satety seat;

CA 29309839 2018-06-08
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[0009] FIG. 2 is a perspective view illustrating a support base of the child safety seat;

[0010] FIG. 3 is a schematic view illustrating an end of the support base;

[0011] FIGS. 4-6 are various schematic views under different perspectives illustrating the

support base having a belt restraining frame in a release position;

[0012] FIG. 7 is a schematic view illustrating a latching member and a release actuator

used in a latch mechanism of the belt restraining frame shown in I'1GS. 4-6;

[0013] FIG. 8 is a schematic view illustrating a storage feature provided in the support

base;

[0014] FIG. 9 is a schematic cross-sectional view illustrating a recline adjustment

mechanism provided in the support base;

[00135] FIG. 10 is a schematic side view illustrating an excmplary implementation of a

cushioning part in the support base;

[0016] FIG. 11 is a schematic view illustrating the child safety seat in a use configuration

in which the support base is fastened on a vehicle seat with a vehicle seatbelt used as an

anchoring belt;

(0017] FIG. 12 is a schematic view illustrating the child safety seat in a use configuration

in which the support base is fastened on a vehicle seat with a separately provided attachment

strap used as an anchoring belt; and

(D
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[0018] FIG. 13 is a schematic view illustrating a displacement of the child satety seat on a

vehicle seat that may occur during car collision.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] FIG. 1 is a side view illustrating an embodiment of a child safety seat 100. The
child safety seat 100 includes a support base 102, and a child seat 104 that can be detachably
mounted on the support base 102. The support base 102 can provide stable support for the
child seat 104, and facilitate installation of the child safety seat 100 on a vehicle seat. In
particular, the support base 102 can have a bottom that can rest in a stable manner on a
vehicle seat, while the child seat 104 is installed on the support base 102. The child seat 104

can be adapted to receive a child, and can be assembled with a carrying handle 105 for

facilitating transport of the child seat 104.

[0020] In conjunction with FIG. 1, FIGS. 2-6 are schematic views illustrating the
support basc 102 in more details. The support base 102 can include a rigid shell body 110
adapted to support the child seat 104, and a belt restraining frame 112 pivotally connected
with the shell body 110. The shell body 110 can be made by plastic molding. The shell body
110 can have an area that is defined between two opposite ends 110A and 110B and two
opposite lateral sides 110C and 110D of the shell body 110 and is configured to receive the
installation of the child seat 104, the two lateral sides 110C and 110D extending between the
two ends 110A and 110B (the lateral side 110C can exemplary correspond to a left side and
the lateral side 110D can exemplary correspond to a right side). Moreover, the area of the

shell body 110 for receiving the child seat 104 can have two regions 110E and 110F of

different heights that are respectively adjacent to the two ends 110A and 110B, the region

4
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110E projecting upward higher than the region 110F (i.e., a greatest height of the region 110k
is greater than that of the region 110F). The region 110E of the shell body 110 can have two
seat mounts 114 that are transversally spaced apart from each other and protrude upward. An
upper portion of each seat mount 114 can have a recess 114A in which a corresponding
structure provided at an underside of the child seat 104 can engage. The child seat 104
installed on the support base 102 thus can engage with the seat mounts 114 of the shell body
110. When the support base 102 is placed on a vehicle seat, the end 110A of the shell body
110 can be positioned against a seatback of the vehicle seat, and the support base 102 can

receive the installation of the child seat 104 in a rearward facing configuration.

[0021] Referring to FIGS. 2 and 3, an anchoring belt B (shown with phantom lines)
may be used to securely fasten the support base 102 on a vehicle seat, the anchoring belt B
being a vehicle seatbelt or an attachment strap coupled with the shell body 110. The belt
restraining frame 112 can tightly hold the anchoring belt B with the shell body 110, so that the
anchoring belt B can securely fasten the support base 102 on a vehicle seat. The belt
restraining frame 112 includes a transversal portion 118, two side portions 120, and a middle
portion 122 located between the two side portions 120. The two side portions 120 and the
middle portion 122 can be fixedly connected with the transversal portion 118 so as to form a
unitary block having a comb shape. Two ends 120A of the side portions 120 and an end 122A
of the middle portion 122 are respectively connected pivotally with the shell body 110 at
different locations, the two ends 120A of the side portions 120 respectively connecting with
the two lateral sides 110C and 110D of the shell body 110, and the end 122A of the middle

portion 122 connecting with a central region of the shell body 110 between the two lateral

sides 110C and 110D. The belt restraining frame 112 can thereby rotate about a pivot axis Y
5
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extending transversally relative to the shell body 110 between a clamping position (better
shown in FIGS. 2 and 3) and a release position (better shown in FIGS. 4-6). A spring (not
shown) may be respectively connected with the middle portion 122 and the shell body 110 tor

biasing the belt restraining frame 112 toward the clamping position.

[0022] When the belt restraining frame 112 is in the release position shown in FIGS.
4-6, the two side portions 120 and the middle portion 122 rise away from an upper surface
124 of the shell body 110 that is exposed outward and faces upward. The release position of
the belt restraining frame 112 can facilitate transversal routing of the anchoring belt B on the
upper surface 124 for attaching the support base 102 on a vehicle seat, or removal of the
anchoring belt B from the upper surface 124. As it projects upward above the upper surface
124 in the release position, the belt restraining frame 112 can also prevent erroneous

installation of the child seat 104 when the anchoring belt B is not securely locked 1n place.

[0023] When the belt restraining frame 112 is in the clamping position shown 1n FIGS.
2 and 3, the middle portion 122 is substantially adjacent to the upper surface 124 for pressing
against the anchoring belt B that is routed transversally across the shell body 110 and below
the two side portions 120 and the middle portion 122. The anchoring belt B is thereby
securely held with the shell body 110, and can tightly fasten the support base 102 on a vehicle

seat. In one embodiment, the upper surface 124 of the shell body 110 can further include an
opening 128 at a central location, and the anchoring belt B can be routed across the opening

128. As a result, a lower surface 122B (better shown in FIG. 6) of the middle portion 122 can
project into the opening 128 of the upper surface 124 when the belt restraining frame 112 1s 1n

the clamping position, and press a portion of the anchoring belt B in the opening 128, which
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convolutes the belt path for better gripping of the anchoring belt B. The lower surface 122B of

the middle portion 122 can have a frictional material (e.g., thermoplastic elastomer) for

preventing slippage of the anchoring belt B.

[0024] While the belt restraining frame 112 is in the clamping position, the middle
portion 122 can extend in a region R of the shell body 110 delimited between the two seat
mounts 114, the two seat mounts 114 protruding through the two gaps between the middle
portion 122 and the two side portions 120. Moreover, the transversal portion 118 and the two
side portions 120 can extend around the seat mounts 114 along an outer periphery of the shell
body 110. Accordingly, the clamping position of the belt restraining frame 112 allows the

installation of the child seat 104 on the upper surface 124 and its engagement with the seat

mounts 114.

[0025] A latch mechanism can be provided to lock the belt restraining tframe 112 with
the shell body 110 in the clamping position. The latch mechanism can include a first part
provided on the belt restraining frame 112 and a second part provided on the shell body 110,
the first and second parts being engaged with each other when the belt restraining frame 112

1s locked with the shell body 110 in the clamping position, and the first and second parts
being disengaged from each other when the belt restraining frame 112 1s in the release
position. Referring to FIGS. 2 and 4-7, a latch mechanism 130 operable to lock and unlock

the belt restraining frame 112 with respect to the shell body 110 can include a latching
member 132 and a releasc actuator 134 connected with each other, both of which being
assembled with the belt restraining frame 112. More specifically, the latching member 132

and the release actuator 134 can be assembled with the transversal portion 118 of the belt
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restraining frame 112. The latching member 132 is pivotally connected with the transversal
portion 118, and has two protrusions 132A spaced apart from each other that can protrude
outward through two openings provided on the transversal portion 118. The release actuator
134 can have a button shape, and can be affixed with the latching member 132, e.g., by
attachment or by having the release actuator 134 and the latching member 132 formed
integrally as a single part. The release actuator 134 can be disposed adjacent to a junction
between the middle portion 122 and the transversal portion 118, and can be exposed for
manual operation. Once the latching member 132 and the release actuator 134 are assembled
with the belt restraining frame 112, the release actuator 134 i1s located centrally on the
transversal portion 118, and the two protrusions 132A of the latching member 132 are located

on two opposite sides of the middle portion 122 and release actuator 134.

[0026] The latching member 132 can engage with a corresponding structure provided
on the shell body 110 to lock the belt restraining frame 112 in the clamping position, and the
release actuator 134 is operable to disengage the latching member 132 from the corresponding
structure on the shell body 110 for unlocking the belt restraining frame 112. As better shown
in FIG. 6, the corresponding structure provided on the shell body 110 for locking engagement
of the latching member 132 can include two openings 136 disposed on a side of the two‘ seat
mounts 114 that faces the same direction as the end 110A of the shell body 110. When the

belt restraining frame 112 is in the clamping position, the two protrusions 132A of the
latching member 132 can respectively engage with the two openings 136 on two opposite
sides of the middle portion 122 to prevent rotation of the belt restraining frame 112 and lock
the belt restraining frame 112 with the shell body 110. A spring 135 (shown with phantom

lines in FIG. 7) connected with the release actuator 134 and/or the latching member 132 may

8
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be used to bias the latching member 132 to the locking state. For unlocking the belt

restraining frame 112, the release actuator 134 can be depressed so as to drive movement of
the latching member 132 for disengaging the protrusions 132A from the openings 136. The

belt restraining frame 112 is thereby unlocked, and can be rotated to the release position.

[0027] In conjunction with FIGS 2 and. 6, FIG. 8 is a schematic view illustrating a

storage feature provided in the support base 102. For clarity, the belt restraining frame 112 is

shown 1n the release position in FIG. 8 to better show the storage feature. Referring to FIGS.
6 and 8, the support base 102 can further include a storage cavity 140 provided in the shell
body 110. The storage cavity 140 is opened on the upper surface 124 of the shell body 110 at
the opening 128, and 1s sized to receive an attachment strap 142 and two latch connectors 144
that are coupled with the shell body 110. The attachment strap 142 has two opposite free ends,
and the two latch connectors 144 are attached with the two tree ends of the attachment strap
142. A leash 148 can be provided for coupling the attachment strap 142 with the shell body
110. In one embodiment, the leash 148 can be connected with the attachment strap 142 and
anchored with the shell body 110 in the storage cavity 140. The attachment strap 142 and the
two latch connectors 144 can be deployed outside the storage cavity 140 and installed as the
anchoring belt B described previously for fastening the support base 102 on a vehicle seat, the
two latch connectors 144 engaging and locking with a vehicle anchorage. When they are
unused, the attachment strap 142 and the two latch connectors 144 can be stowed in the

storage cavity 140.

[0028] Referring to FIGS. 2, 6 and 8, the storage cavity 140 1s disposed 1n a region of

the shell body 110 that is encompassed by the middle portion 122 of the belt restraining frame
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112. When the belt restraining frame 112 is in the clamping position adjacent to the upper
surface 124 of the shell body 110, the middle portion 122 can substantially or entirely close
the storage cavity 140 at the upper side thereof, and an underside of the middle portion 122
can project into the storage cavity 140 and lie substantially close to a bottom surface of the
storage cavity 140. While the anchoring belt B (e.g., a vehicle seatbelt or the attachment strap
142) used for fastening the support base 102 on a vehicle seat is placed transversally across
the storage cavity 140 (as shown in FIG. 2), the middle portion 122 can accordingly press a
portion of the anchoring belt B into the storage cavity 140 so that it is oppositely squeezed
between the bottom surface of the storage cavity 140 and the middle portion 122. In one
embodiment, the bottom surface in the storage cavity 140 may include a protruding rib 150
(better shown in FIG. 8), and the anchoring belt B may be squeezed against the protruding rib

150 by the middle portion 122 when the belt restraining frame 112 is in the clamping position.

This can promote gripping of the anchoring belt B.

[0029] When the belt restraining frame 112 rises away from the upper surface 124 of

the shell body 110 in the release position, the middle portion 122 can open the storage cavity

140. After the storage cavity 140 is opened, a caregiver can access the interior of the storage

cavity 140 for stowing or retrieving of the attachment strap 142 and the two latch connectors

144.

[0030] In conjunction with FIGS. 2-4, FIG. 9 is a schematic cross-sectional view
illustrating a recline adjustment mechanism 156 provided in the support base 102. Referring
to FIGS. 2-4 and 9, the recline adjustment mechanism 156 can include a foot 158 and a

recline actuator 160. The foot 158 is pivotally connected with the shell body 110, and 1s

10
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disposed at the bottom of the shell body 110 adjacent to the end 110A. The foot 158 is
rotatable relative to the shell body 110 between a retracted position and an extended position
for lowering and raising the end 110A of the shell body 110, thereby moditying an inclination
of the support base 102 with respect to a support surface (e.g., vehicle seat surface) on which
1t 1s placed. The foot 158 can include a plurality of locking grooves 159 corresponding to
different angular positions of the support base 102, and the recline actuator 160 can engage
with any of the locking grooves 159 to lock the foot 158 in position. The recline actuator 160
may be biased into locking engagement with the foot 158 by a spring 162, which may be

connected between the recline actuator 160 and an inner wall of the shell body 110.

[0031] The recline actuator 160 1s pivotally connected with the shell body 110 at a
location 161, and can include a latching portion 164 and two actuating portions 166A and
166B. In some embodiments, the recline actuator 160, including the latching portion 164 and
the two actuating portions 166A and 166B, may be formed integrally as a single part. The
latching portion 164 can engage with any of the locking grooves 159 to lock the foot 158 in
position. The actuating portion 166A 1s exposed through an opening 168 tormed on the upper
surface 124 at a location proximate to the end 110A of the shell body 110. The other actuating
portion 166B is exposed through an opening 170 formed through an end surface 172 of the

shell body 110 extending generally vertical at i1ts end 110A.

[0032] Each of the two actuating portions 166A and 166B can b¢ manually operated

for driving an unlocking rotation of the recline actuator 160 to disengage the latching portion
164 from the foot 158, thereby allowing recline adjustment of the support base 102. For

example, the actuating portion 164A on the upper surface 124 of the shell body 110 can serve

i1
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as a button that 1s depressed downward to cause unlocking rotation of the recline actuator 160.
On the other hand, the other actuating portion 166B on the end surtace 172 of the shell body

110 can be pushed upward to cause the same unlocking rotation of the recline actuator 160.

[0033] In some embodiments, the actuating portion 166A on the upper surface 124 of
the shell body 110 may be exemplary disposed in an area between the two seat mounts 114. In
this configuration, the middle portion 122 of the belt restraining frame 112 can further have
an opening 174 in which the actuating portion 166A can be at least partially received when
the belt restraining frame 112 is 1in the clamping position, as shown in FIG. 2. This can
facilitate access and manual operation of the actuating portion 166A for unlocking the foot
158 while the belt restraining frame 112 is in the clamping position. When the belt restraining
frame 112 is rotated to the release position, the actuating portion 166A 1s totally outside the

opening 174 of the middle portion 122, and can also be easily accessed for manual operation.

[0034] The recline adjustment mechanism 156 described herein can be easily
accessible in different configurations of use. For example, while the child seat 104 1is
positioned on the support base 102 (which blocks access to the actuating portion 166A on the

upper surface 124), a caregiver can use the actuating portion 166B on the end surtace 172 of
the shell body 110 for adjusting the recline position of the support base 102. In another
configuration where the support base 102 is installed on a vehicle seat with the end surface

172 positioned against the seatback of the vehicle seat (which blocks access to the actuating

portion 166B), the caregiver can alternatively use the actuating portion 166A on the upper

surface 124 of the shell body 110 for adjusting the recline position of the support base 102.

12
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[0035] According to some embodiments, the support base 102 may further include a

structure for dispersing stress concentration occurring in certain specific area during car
colhision. Referring to FIGS. 1 and 2, the shell body 110 can be affixed with two cushioning
parts 180 configured to deform or break under a crash load occurring during a car collision.
Suitable materials for making each of the cushioning parts 180 can include, without limitation,
plastics materials and metallic materials. In some embodiments, the cushioning parts are made
of polypropylene (PP), thermoplastic elastomer (TPE), polyurethane (PU) or foam. Moreover,
one or more nner cavity 182 may be provided in each cushioning part 180. The shape of the
cushioning part 180 and/or inner cavity 182 can be configured to provide desirable
deformation characteristics for dispersing crash energy. In FIGS. 1 and 2, the cushioning part
180 1s shown as exemplarily having an elongated shape including one elongated inner cavity
182 therein. FIG. 10 1s a schematic view illustrating another example of implementation 1n
which the cushioning part 180 can have an elongated shape including multiple cells of inner
cavities 182 disposed adjacent to one another, the cavities 182 being separated from one
another by wave-shaped sidewalls. It will be appreciated that the cushioning part 180 is not

limited to the aforementioned examples, and other shapes may be applicable.

[0036] Reterring to FIGS. 1, 2 and 10, the two cushioning parts 180 can be respectively
disposed in the region 110F of the shell body 110 adjacent to the two lateral sides 110C and

110D, more specifically at two locations that are closer to the end 110B than the opposite end
110A of the shell body 110. For better visibility, the two cushioning parts 180 may be

respectively exposed on the two lateral sides [ 10C and 110D and the upper side of the shell

body 110.

13
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[0037] In comjunction with FIGS. 1 and 2, FIGS. 11 and 12 are schematic views
illustrating two exemplary use configurations of the child safety seat 100. In I'lIG. 11, the
child safety seat 100 is shown in a use configuration in which the support base 102 is fastened
on a vehicle seat 186 with a vehicle seatbelt S used as an anchoring belt. The lap strap portion
of the vehicle seatbelt S can be tightly held with the belt restraining frame 112 1n the
clamping position as described previously. In FIG. 12, the child safety seat 100 1s shown in
another use configuration 1n which the support base 102 1s fastened on a vehicle seat 186 with
the attachment strap 142 used as an anchoring belt, the latch connectors 144 of the attachment
strap 142 engaging with a fixed anchorage provided in the vehicle. The vehicle seat 186 can
be supported by a rigid support frame 188 affixed to the vehicle, and when the child safety
seat 100 1s installed on the vehicle seat 186 according to the use contiguration of FIG. 11 or

12, the cushioning parts 180 may be located 1n a region of the vehicle seat 186 that includes at

Icast partially the rigid support frame 188.

[0038] FIG. 13 1s a schematic view illustrating a displacement of the child safety seat
100 on a vehicle seat 186 that may occur during car colliston. When a car collision occurs
(e.g., front collision), the child safety seat 100 may be subjected to a rotational displacement
D that moves the end 110A away from the seatback of the vehicle seat 186 and pushes the end
110B of the shell body 110 downward against the vehicle seat 186. Owing the reaction force
exerted by the vehicle seat 186 (in particular by the underlying rigid support frame 188), this
results in a stress concentration in the region 110F (better shown in FIG. 2) of the shell body

110, which can be advantageously dissipated with crushing of the cushioning parts 180. As a

result, less crash energy would be transferred to the rest of the child safety seat 100, in

particular to the child sitting thereon.
14
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[0039] Advantages of the child safety seat described herein include a support base that
can be conveniently operated and prevent erroneous installation. Moreover, the support base

can include a cushioning structure for dissipating stress concentration occurring during car

collision, which can make the child safety seat sater in use.

10040] Realizations of the support base and child safety seat have been described in
the context of particular embodiments. These embodiments are meant to be illustrative and
not limiting. Many variations, modifications, additions, and improvements are possible. These
and other variations, modifications, additions, and improvements may fall within the scope of

the inventions as defined in the claims that follow.

I3



THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A support base for a child safety seat, the support base comprising:
a shell body configured to support a child seat, the shell body having a first and a

5 second end opposite to each other, an upper surface facing upward, and an end

surface extending generally vertical at the first end;

a foot disposed at a bottom of the shell body adjacent to the first end, the foot being
movable relative to the shell body to adjust an inclination of the support base;

and

10 a recline actuator connected with the shell body, the recline actuator engaging with
the foot to lock the foot in position, the recline actuator having a first actuating
portion exposed on the upper surface and a second actuating portion exposed on
the end surface for operation, each of the first and second actuating portions
being respectively operable to cause an unlocking movement of the recline

15 actuator for disengaging the recline actuator from the foot.

2. The support base according to claim 1, wherein the recline actuator, including the

first and second actuating portions, is formed integrally as a single part.

3. The support base according to claim 1 or 2, wherein the first actuating portion of the

recline actuator is exposed on the upper surface proximate to the first end of the shell body.

20 4. The support base according to claim 1, 2 or 3, wherein the recline actuator turther

includes a latching portion configured to engage with the foot for locking the foot with the

shell body.

5. The support base according to claim 4, wherein the recline actuator, including the

16
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latching portion and the first and second actuating portions, is formed integrally as a single

part.

6. The support base according to claim 4 or 5, wherein the foot includes a plurality of
locking grooves, and the latching portion selectively engages with one of the locking

grooves for keeping the support base in an inclined position.

7. The support base according to any one of claims 1 to 6, wherein the recline actuator

is pivotally connected with the shell body.

8. The support base according to any one of claims 1 to 7, wherein the shell body
further includes two seat mounts protruding upward and transversally spaced apart from

each other, the first actuating portion being located between the two seat mounts.

9. The support base according to any one of claims 1 to 8, further including a belt
restraining frame pivotally connected with the shell body, the belt restraining frame being
rotatable relative to the shell body between a release position where the belt restraining
frame rises away from the upper surface of the shell body, and a clamping position where

the belt restraining frame is adjacent to the upper surface for holding an anchoring belt.

10.  The support base according to claim 9, wherein the belt restraining frame includes a
transversal portion, two side portions, and a middle portion located between the two side
portions, the two side portions and the middle portion being fixedly connected with the
transversal portion and having respective ends connected pivotally with the shell body, the

middle portion having an opening in which the first actuating portion of the recline actuator

is at least partially received when the belt restraining frame is in the clamping position.

11.  The support base according to claim 10, wherein the belt restraining frame 1is
assembled with a latching member and a release actuator that are connected with each other,

17
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the latching member engaging with a corresponding structure provided on the shell body to
lock the belt restraining frame in the clamping position, and the release actuator being

operable to disengage the latching member from the corresponding structure on the shell

body for unlocking the belt restraining frame.

12.  The support basc according to claim 11, wherein the release actuator is disposed
adjacent to a junction between the middle portion and the transversal portion of the belt

restraining frame.

13.  The support base according to any one of claims 1 to 12, wherein the shell body i1s
further affixed with at least one cushioning part configured to deform or break under a crash
load occurring during a car collision, the at least one cushioning part being closer to the

second end than the first end of the shell body.

14,  The support base according to claim 13, wherein the at least one cushioning part 1s

made of plastics.

15.  The support base according to claim 13 or 14, wherein the shell body further has a
lateral side extending between the first and second ends, the at least one cushioning part

being adjacent to the lateral side.

16.  The support base according to claim 15, wherein the at least one cushioning part 1s

exposed outward on the lateral side of the shell body.

17.  The support base according to claim 13 or 14, wherein the shell body further has two
opposite lateral sides extending between the first and second ends, and is affixed with two
cushioning parts configured to deform or break under a crash load occurring during a car
collision, the two cushioning parts being respectively adjacent to the two lateral sides of the

shell body.
18
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18.  The support base according to any one of claims 13 to 17, wherein the shell body
further has a first and a second region respectively adjacent to the first and second end, the
first region projecting upward higher than the second region, and the at least one cushioning

part being provided in the second region of the shell body.

19.  The support base according to any one of claims 13 to 18, wherein the at least one

cushioning part includes one or more inner cavity.

20.  The support base according to any one of claimsl to 19, wherein the first end of the

shell body is positioned against a seatback of the vehicle seat when the support base 1s

installed on a vehicle seat.

21.  The support base according to any one of claims 1 to 20, wherein the foot is pivotally

connected with the shell body.

19
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