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Abstract

Apparatus for use in a child safety seat

An apparatus for a child safety seat is disclosed. The apparatus comprises a releasable connector
configured to engage with an anchoring point provided in a vehicle to secure the child safety seat
to the vehicle, wherein the releasable connector is movable relative to the child safety seat in a
first direction; the apparatus further comprises a braking element coupled to the releasable con-
nector and configured to decelerate a movement of the releasable connector in the first direction
if an accelerating force acting on the releasable connector in the first direction exceeds a prede-

termined threshold.
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Apparatus for use in a child safety seat

The present invention relates to child safety seats for use in a vehicle and, more particularly, to
an apparatus for a child safety seat, the apparatus being designed to increase the level of protec-
tion provided to a child seated in the child safety seat. In particular, the apparatus for a child safe-
ty seat is designed to prevent a child seat from being rotated and lifted during a rear impact on

the vehicle carrying the child safety seat.

Child safety seats are employed for safely transporting children in vehicles, in particular in cars.
There is a large variety of child safety seats adapted for transporting children of different age
ranges. In Europe, a system of groups has been established for categorizing child safety seats.
This system ranges from "Group 0" seats suitable for newborn children via "Group 1" and
"Group 2" seats up to "Group 8" seats suitable for children up to twelve years old. Besides the
age of a child, other factors that have to be taken into account when choosing a child safety seat

for a specific child include the weight and the height of the child.

In principle, a child safety seat can be mounted in a vehicle in one of two orientations: forward-
facing, 1.e. in such a way that a child positioned in the child safety seat faces the front of the vehi-
cle carrying the child safety seat; or rear-facing, i.e. in such a way that a child positioned in the
child safety seat faces the rear of the vehicle carrying the child safety seat. The present invention
relates in particular to apparatuses for child safety seats configured for rear-facing installation in
the vehicle. The present invention, however, is not limited to rear-facing child safety seats, it

might as well be applied to forward-facing child safety seats.

The forces acting on a child sitting in a child safety seat during a crash of the vehicle carrying
the child safety seat are influenced by the way the child safety seat is attached to the vehicle, i.e.
by how the child safety seat is fixed to the vehicle seat it is placed on. Generally, there a two sys-
tems for fixing a child safety seat on a vchicle seat. The first system employs a seat belt provided
in the vehicle for securing the child safety seat. In this system, at least one of the seat belts of the
vehicle is guided in a prescribed way around or through the child safety seat thus securing the
child safety seat in the desired position and orientation. An advantage of this system is that it
exclusively makes use of fastening means that are usually present in every vehicle, i.e. the seat

belts of the vehicle. Securing a child safety seat with a vehicle seat belt may, however, be cumber-
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some. Therefore, in practice, many child safety seats of this type are improperly installed in the
vehicle. The second system employs fixing means which are provided in the vehicle specifically
for securing a child safety seat. In Europe, the ISOFIX system has been introduced for this pur-
pose. A vehicle seat adapted for installation of an ISOFTX child safety seat (i.e. a child safety seat
equipped with the ISOFIX system) comprises anchors (ISOFIX anchors) which are provided at
the lower end of the seat's seatback at the junction between the seat cushion and the seatback and
which are fixedly attached to the scat. The ISOFIX child safety seat comprises connectors or
latches (ISOFIX rigid latches) which can be coupled releasably to the anchors. Consequently,
using the ISOFIX system a child safety seat can be easily and safely fixed to a vehicle seat. The
child safety seat may furthermore comprise a Top Tether, a support leg, or a Rebound Bar, as an

anti-rotation device.

The present invention relates in particular to apparatuses for ISOFIX child safety seats. The
present invention, however, is not limited to ISOFIX child safety seats, it might as well be ap-
plied to other child safety seats having similar means for fixing the child safety seat to a vehicle

seat.

In the following, illustrations and descriptions refer to rear-facing ISOFIX child safety seats,
which is for reasons of simplicity only and does not limit the invention to apparatuses for rear-

facing ISOFIX child safety seats only.

In a car crash involving a rear collision of the vehicle, a child safety seat is pushed towards the
seatback of a seat of the vehicle. Due to that, rotary forces will act on the child safety seat, as the
center of gravity of the child safety seat is located above the ISOFIX connectors attached to the
ISOFIX anchoring points. Thus, the child safety seat will be rotated upwards, resulting in an
increased risk of injury for the child in the child safety seat. Further, accelerating forces induced
by the rear impact are directly transferred to the child safety seat and, thus, also to the child in

the child safety scat.

As already mentioned above, a Rebound Bar may be used to inhibit such a rotation of the child
safety seat. However, a Rebound Bar makes a child safety seat heavier and more unhandy, which

is particularly disadvantageous when carrying a baby lying in the child safety seat to a vehicle.

Therefore, it is an object of the present invention to provide an apparatus for a child safety seat
which reduces the risk of injury for a child in the child safety seat during a rear collision of the

vehicle and does not require additional effort and/or action of the user.
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This and other objects are achieved by the apparatus for a child safety seat.

According to an aspect of the invention, there is provided an apparatus for a child safety seat, the
apparatus comprising a releasable connector configured to engage with an anchoring point provided
in a vehicle to secure the child safety seat to the vehicle, wherein

the releasable connector is movable in a first direction relative to the child safety seat; and

the apparatus further comprises a braking element coupled to the releasable connector and configured
to decelerate a movement of the releasable connector in the first direction if an accelerating force

acting on the releasable connector in the first direction exceeds a predetermined threshold.

By decelerating the movement of the releasable connector in the first direction as described above,
the braking element in accordance with the invention will slow down, impede or even block movement
of the releasable connector relative to the child safety seat in the first direction. In accordance with
the invention, the braking element may be directly or indirectly coupled to the releasable connector.
In particular, in accordance with the invention the braking element may be mounted on a component
rigidly coupled to the releasable connector. Preferably, the braking element is movably mounted on

said component.

Advantageously, the braking element is pivotally coupled to the releasable connector and configured
to rotate about a rotation axis which is spaced apart from the center of gravity of the braking element
such that a rotary force acts on the braking element if the releasable connector is accelerated. As the
braking element is not supported at its center of gravity but at a point spaced apart from its center of
gravity, a rotary force acts on the braking element due to inertial forces acting on the braking element

if the releasable connector is accelerated.

Advantageously, the braking element is additionally connected to the releasable connector by an
elastic element such that an elastic force caused by the elastic element acts against the rotary force
caused by the acceleration of the releasable connector in the first direction, wherein the elastic element
preferably is a spring or coil spring. Therefore, the elastic element provides a retention force to hold

the braking element at its initial position and/or return the braking element to its initial position.

30205773020577
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The elastic element reduces rotation of the braking element such that the braking element does
not decelerate the movement of the releasable connector if the rotational forces caused by inertial
forces due to acceleration of the releasable connector do not exceed a predetermined threshold
which can be set by selecting a suitable elastic element. Thus, the elastic element ensures that the
braking element does not hinder the installation of the child safety seat in the vehicle. In particu-
lar, the elastic element prevents the braking element from impeding or even blocking movement
of the releasable connector when the releasable connector is being retracted to install the child
safety seat in a vehicle. At the same time, the elastic element will not prevent the braking ele-
ment from decelerating the movement of the releasable connector if large accelerating forces
caused by a car crash act on the child safety seat in which the releasable connector and the brak-

ing element are installed.

Advantageously, the apparatus further comprises a component configured to allow movement of
the releasable connector in the first direction and prevent movement of the releasable connector

in a second direction opposite to the first direction.

Preferably, the component configured to allow movement of the releasable connector in the first
direction and prevent movement of the releasable connector in the second direction opposite to

the first direction comprises a ratchet mechanism,

Advantageously, the releasable connector comprises an ISOFIX connector of a child safety seat.

An ISOFIX child safety seat, i.e. a child safety seat configured to be secured to a vehicle by
means of the ISOFIX system, comprises ISOFIX connectors or latches (ISOFIX rigid latches)
which can releasably be coupled to ISOFIX anchoring points or anchors of a vehicle equipped
with the ISOFIX system. The ISOFIX anchoring points are provided at the lower end of the
seat's seatback at the junction between the seat cushion and the seatback and are fixedly attached
to the seat in the vehicle equipped with the ISOFIX system. The ISOFIX connectors or ISOFIX
rigid latches are commonly connected to the child safety seat with a ratchet mechanism or a
comparable mechanism in order to adjust the ISOFIX connectors to different seat designs and
sizes used in different vehicle types and to allow easy installation of the child safety seat in the
vehicle: First, the locking mechanism of the ratchet mechanism can manually be released and the
ISOFIX connectors may be fully extended to ease connecting the ISOFIX connectors to the
ISOFIX anchoring points. Then, the child safety seat may be moved towards the seatback of the
car seat to come in tight contact with the seatback of the car seat. The ratchet mechanism secures

the child safety seat as it only allows movement of the ISOFIX connectors in a first direction (i.e.
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the ISOFIX connectors are allowed to be retracted and, thus, the child safety seat can easily be
moved towards the seatback of the car seat) and prevents movement of the ISOFIX connectors in
a second direction opposite to the first direction (i.e. the ISOFIX connectors are prevented from
extending and, thus, the child safety seat is prevented from moving away from the seatback of

the car seat).

Advantageously, the braking element is configured to decelerate the movement of the releasable
connector by providing a friction force caused by friction between the braking element and a
surface of the child safety seat. More precisely, if the accelerating force acting on the releasable
connector in the first direction exceeds a predetermined threshold, the braking element rotates
and comes into contact with the surface of the child safety seat such that the contacting surfaces
of the braking element and the child safety seat cause friction decelerating the movement of the

releasable connector.

Additionally or alternatively, the braking element may rotate and come into contact with the
surface of the child safety seat such that the braking element and the surface of the child safety
seat become wedged together if the accelerating force acting on the releasable connector in the
first direction exceeds a predetermined threshold. Kinetic energy is then additionally absorbed by

deforming the surface of the child safety seat and/or the braking element.

According to an embodiment of the invention, the apparatus may further comprise a plate ele-
ment configured to be mounted on a surface of the child safety seat such that the plate element
comes into contact with the braking element if the accelerating force acting on the releasable

connector in the first direction exceeds the predetermined threshold.

Advantageously, the braking element is configured to decelerate the movement of the releasable
connector by providing a friction force caused by friction between the braking element and the

plate element.

According to a further embodiment of the invention, at least a part of the surface of the braking
element is serrated, wherein the teeth depth of the serration of the braking element is preferably

between 1,0 mm and 3,0 mm, more preferably between 1,5 mm and 2,0 mm.

In this embodiment of the invention, the friction between the braking element and the plate ele-

ment is increased by providing the braking element with a serrated surface.
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Advantageously, the plate element comprises or consists of plastic and the braking element com-
prises or consists of metal, preferably steel. This combination of materials enables a higher ab-
sorption of kinetic energy, as the metal teeth of the braking element scratch and deform the plas-
tic plate element. It is, however, also possible that both the braking element and the plate ele-
ment comprise or consist of plastic, preferably the braking element comprises or consists of du-
roplastic plastics and the plate element comprises or consists of plastic which is softer than the

duroplastic plastics used for the braking element.

Advantageously, at least a part of the surface of the plate element is serrated which further in-

creases the friction between the braking element and the plate element.

In a further embodiment of the invention, at least parts of the surfaces of both the braking ele-
ment and the plate element are serrated which additionally increases the friction between the
braking element and the plate element as the teeth of the braking element and the plate element

will interlock when the braking element touches the plate element.

Advantageously, the plate element comprises or consists of plastic and the braking element com-

prises or consists of metal.

In this embodiment, kinetic energy is additionally absorbed by the metal teeth of the braking
element grating the plastic teeth of the plate element. The teeth depth of the serrations of the
braking element and the plate element may be suitably chosen depending on the desired friction
force, wherein the teeth depth of the braking element is preferably equal to or larger than the

teeth depth of the plate element.

Advantageously, the materials of the braking element and the plate element are selected such
that the coefficient of friction of the material of the braking element and the plate element is suf-
ficiently large for the braking element and the plate element to become wedged together if the
accelerating force acting on the releasable connector in the first direction exceeds a predeter-
mined threshold. Preferably, the braking element and/or the plate element comprises or consists
of rubber. Alternatively or additionally, the surfaces of the braking element and/or the plate ele-
ment may be rough or even serrated in order to increase the friction between of the braking ele-

ment and the plate element.

According to a further aspect of the invention, there is provided a child safety seat comprising

the apparatus specified above.
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Advantageously, the child safety seat is an ISOFIX child safety seat.
Preferably, the child safety seat is configured for a rear-facing installation in the vehicle.

Specific embodiments of the invention will now be described by way of example and with refer-
ence to the accompanying drawings, in which:

Figure 1 is a side view of a child safety seat in which the apparatus according to the in-
vention may be employed;

Figure 2a shows an embodiment of an apparatus in accordance with the invention,
wherein the braking element is in an initial position;

Figure 2b shows the apparatus of Figure 2a with the braking element being in a dis-
placed position;

Figure 3 shows a further embodiment of an apparatus in accordance with the invention;

Figure 4 shows a further embodiment of an apparatus in accordance with the invention.

Fig. 1 shows a child safety seat 2 placed on a seat of a vehicle, wherein the orientation of the child
safety seat 2 is rear-facing, i.e. a child, when positioned in the child safety seat 2, faces the rear of
the vehicle. The child safety seat 2 comprises ISOFIX connectors 4 engaged with, i.e. connected

with, ISOFIX anchoring points 8 of the vehicle to secure the child safety seat 2 to the vehicle.

In a car crash involving a rear collision of the vehicle (resulting in a force acting on the vehicle in
the direction of arrow F), the child safety seat 2 is pushed towards the seatback 1 of the seat of
the vehicle. Due to that, rotary forces will act on the child safety seat 2, as the center of gravity of
the child safety seat 2 is Jocated above the ISOFIX connectors 4 attached to the ISOFIX anchor-
ing points 8. Thus, the child safety seat 2 will be rotated upwards (see arrow R in Fig. 1) result-
ing in an increased risk of injury for the child in the child safety seat 2. Further, accelerating
forces induced by the rear impact are directly transferred to the child safety seat 2 and, thus, also

to the child in the child safety seat 2.

As described above, in ISOFIX child safety seats 2 the ISOFIX connectors 4 can usually be shift-
ed or displaced relative to the child safety seat 2 in order to facilitate the installation of the child
safety seat 2 and to adapt to different geometries of vehicle seats. Thus, an ISOFIX child safety

seat 2 usually comprises a mechanism, such as a ratchet mechanism, which allows the ISOFIX
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connectors 4 to be cjected and to be retracted again. When an ISOFIX child safety seat 2 is

properly installed in a vehicle, usually the ISOFIX connectors 4 are not fully retracted.

In a car crash involving a rear collision of the vehicle, inertial forces directed towards the seat-
back 1 act on the child safety seat 2. As the ratchet mechanism or a similar mechanism connected
with the ISOFIX connectors 4 allows the ISOFIX connectors 4 to retract (i.e. move in the first
direction in relation to the child safety seat 2), the child safety seat 2 will move towards the seat-
back 1 (i.e. be pressed into the cushion of the seatback 1), possibly until the ISOFIX connectors 4
are fully retracted. This movement is not impeded, only the cushion of the seatback 1 may decel-
erate the moving child safety seat 2 before the child safety seat 2 is abruptly stopped when the

ISOFIX connectors 4 are fully retracted.

The present invention makes use of the accelerating forces occurring during a car crash for de-
celerating the movement of the child safety seat 2 towards the seatback in a car crash involving a
rear impact. The absorption of kinetic energy of the child safety seat 2 reduces accelerating forces
acting on a child positioned in the child safety seat 2 and impedes rotary motions of the child

safety seat 2. Thus, risk of injury for the child can be reduced.

Figs. 2a and 2b show an apparatus for a child safety seat 2 in accordance with an embodiment of
the invention. The apparatus comprises a releasable connector 4 configured to be coupled to an
anchoring point 3 provided in a vehicle to secure the child safety seat 2 to the vehicle. The appa-
ratus further comprises a component (not shown in Figs. 2a and 2b) configured to allow move-
ment of the releasable connector 4 in a first direction and prevent movement of the releasable
connector 4 in a second direction opposite to the first direction. The component configured to
allow movement of the releasable connector 4 in the first direction and prevent movement of the
releasable connector 4 in the second direction opposite to the first direction preferably comprises
a ratchet mechanism. The apparatus further comprises a braking element 7 pivotally coupled to
the releasable connector 4 and an elastic element 8, in particular a spring or coil spring. The ap-
paratus preferably comprises a plate element 6 configured to be attached to a base or lower por-

tion of the child safety seat 2.

The braking element 7 is rotatably supported by a swivel 9 provided on the releasable connector
4 such that the swivel 9, which is the center of rotation, is spaced apart from the center of gravity
of the braking element 7. Thus, inertial forces will cause the braking element 7 to rotate if the
releasable connector 4 is accelerated in the direction indicated by arrow A (see Fig 2b). When the

braking element 7 comes into contact with the plate element 6 (or a surface of the child safety
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seat 2 if no plate element is provided), movement of the releasable connector 4 will be decelerat-
ed. In the initial position of the braking element 7, when the releasable connector 4 is not accel-
erated, the braking element 7 is not in contact with the plate element 6 and does not impede

movements of the releasable connector 4 (see Fig 2a).

The braking element 7 preferably has a pivot bearing at one side and a rounded surface on the
opposite side, wherein the pivot or swivel 9 provided on the releasable connector 4 is configured
to be inserted into the pivot bearing of the braking element 7. The braking element 7 preferably
has a tapered form, wherein its width tapers from the side having the rounded surface towards
the side having the pivot bearing. The rounded surface of braking element 7 is configured to
come into contact with the plate element 6 (or a surface of the child safety seat 2 if no plate ele-
ment is provided) and generate friction, wherein the curvature of the braking element is formed

depending on the desired amount of friction and/or grip.

The braking element 7 may decelerate the movement of the releasable connector 4 by providing
a friction force caused by friction between the braking element 7 and the plate element 6 (or the
surface of the child safety seat 2). More precisely, if the accelerating force acting on the releasable
connector 4 in the first direction exceeds a predetermined threshold (defined, amongst others, by
the flexibility of the elastic element 8), the braking element 7 rotates and comes into contact with
the surface of the plate element 6 such that the contacting surfaces of the braking element 7 and

the plate element 6 cause friction decelerating the movement of the releasable connector 4.

Alternatively or additionally, the braking element 7 may rotate and come into contact with the
surface of the plate element 6 such that the braking element 7 and the plate element 6 become
wedged together if the accelerating force acting on the releasable connector 4 in the first direc-
tion exceeds a predetermined threshold. Kinetic energy may then be absorbed by deforming the
plate element 6, a part of child safety seat 2 adjacent to the plate element 6 and/or the braking

element 7.

The spring 8 forms an additional connection between the braking element 7 and the releasable
connector 4 to inhibit or decclerate rotations caused by an acceleration force acting on the releas-
able connector 4 in the first direction. More precisely, the spring 8 reduces rotation of the brak-
ing element 7 such that the braking element 7 does not decelerate the movement of the releasable
connector 4 if the rotational forces caused by inertial forces due to acceleration of the releasable
connector 4 do not exceed a predetermined threshold which can be set by selecting a spring 8

having a suitable spring stiffness. Thus, the spring 8 provides a retention force for holding the
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braking element 7 at its initial position and/or returning the braking element 7 to its initial posi-
tion. Only after the rotational forces caused by the acceleration of the releasable connector 4 have
exceeded a predetermined threshold, the braking element may rotate far enough to touch the

plate element 6.

Accordingly, the spring 8 ensures that the braking element 7 does not hinder the installation of
the child safety seat 2 in the vehicle. In particular, the spring 8 prevents the braking element 7
from impeding or even blocking movement of the releasable connector 4 when the releasable
connector 4 is extended and needs to be retracted in order to install the child safety seat 2 in a
vehicle. At the same time, the spring 8 will not prevent the braking clement 7 from decelerating
the movement of the releasable connector 4 if large accelerating forces caused by a car crash act
on the child safety seat 2 in which the releasable connector 4 and the braking element 7 are in-

stalled.

Fig. 8 shows a further embodiment of an apparatus in accordance with the present invention
which is similar to the embodiment shown in Figs. 2a and 2b. However, in the embodiment
shown in Fig. 3, at least parts of the surfaces of the braking element 7 and the plate element 6 are
serrated. Though Fig. 3 shows an embodiment wherein at least parts of the surfaces of both the
braking element 7 and the plate element € are serrated, it is also possible that only the braking
element 7 is provided with an at least partly serrated surface and the plate element 6 has a

smooth or a rough, but not serrated surface.

In the embodiment shown in Figure 3, the friction between the braking element 7 and the plate
element 6 is increased by providing the braking element 7 and the plate element 6 with an at
least partly serrated surface. In this embodiment, friction between the braking element 7 and the
plate element 6 is increased as the teeth of the braking element 7 and the teeth the plate element
6 will interlock when the braking element 7 touches the plate element 6. The teeth depth of the
serration of the braking element 7 is preferably between 1,0 mm and 3,0 mm, more preferably
between 1,5 mm and 2,0 mm. The teeth depth of the serration of the plate element 6 is preferably

equal to or smaller than the teeth depth of the serration of the braking element 7.

Advantageously, the plate element 6 comprises or consists of plastic and the braking element 7
comprises or consists of metal, preferably steel. This combination of materials further increases
the absorption of kinetic energy, as the metal teeth of the braking element 7 grate, scratch
and/or deform the plastic teeth of the plate element 6 or the plate element 6 as a whole. It is,

however, also possible that both the braking element 7 and the plate element 6 comprise or con-
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sist of plastic, preferably the braking element 7 comprises or consists of duroplastic plastics and
the plate element 6 comprises or consists of plastic which is softer than the duroplastic plastics

used for the braking element 7.

Fig. 4 shows a further embodiment of the present invention which is similar to the embodiment
shown in Figs. 2a and 2b. In this embodiment, the materials of the braking element 7 and the
plate element 6 are selected such that the coefficient of friction of the materials of the braking
element 7 and the plate element 6 is sufficiently large for the braking element 7 and the plate
element 6 to become wedged together if the accelerating force acting on the releasable connector
4 in the first direction exceeds a predetermined threshold. Preferably, the braking element 7
and/or the plate element 6 comprises or consists of rubber. Alternatively or additionally, the
surfaces of the braking element 7 and/or the plate element 6 may be rough or even serrated in

order to increase the friction between of the braking element 7 and the plate element 6.

In this embodiment, additional kinetic energy is absorbed by converting the kinetic energy into
deformation energy of one or more parts of the child safety seat 2 including the apparatus ac-
cording to the invention. Accordingly, the plate element 6, the releasable connector 4, the ratchet
mechanism, and/or a lower part or base of the child safety seat which is adjacent to the plate
element 6 may be deformed (symbolized by the arrow C in Fig.4). Preferably, the material of the
lower part or base of the child safety seat 2 adjacent to the plate element 6 is adapted to absorb
kinetic energy by plastic deformation. For example, a rubber element may be inserted in the low-

er part or base of the child safety seat 2.
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Claims

1. An apparatus for a child safety seat (2), the apparatus comprising:

a releasable connector (4) configured to engage with an anchoring point (3) provided in a
vehicle to secure the child safety seat (2) to the vehicle, wherein the releasable connector (4) is
movable relative to the child safety seat (2) in a first direction; and

a braking element (7) coupled to the releasable connector (4) and configured to decelerate
a movement of the releasable connector (4) in the first direction if an accelerating force acting on

the releasable connector (4) in the first direction exceeds a predetermined threshold.

2. The apparatus of claim 1, wherein the braking element (7) is pivotally coupled to the
releasable connector (4) and is configured to rotate about a rotation axis of the braking element (7)
which is spaced apart from the center of gravity of the braking element (7) such that a rotary force

acts on the braking element (7) if the releasable connector (4) is accelerated.

3. The apparatus of claim 2, wherein the braking element (7) is additionally connected to the
releasable connector (4) by an elastic element (8) such that an elastic force caused by the elastic
element (8) acts against the rotary force caused by an acceleration of the releasable connector (4)

in the first direction.

4, The apparatus of claim 3, wherein the elastic element (8) is a spring.

5. The apparatus of one of claims 1 — 4, wherein the apparatus further comprises a component
configured to allow movement of the releasable connector (4) in the first direction and prevent
movement of the releasable connector (4) in a second direction opposite to the first direction.

6. The apparatus of claim 5, wherein the component configured to allow movement of the

releasable connector (4) in the first direction and prevent movement of the releasable connector

(4) in the second direction opposite to the first direction comprises a ratchet mechanism.

3020594
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7. The apparatus of one of claims | — 6, wherein the releasable connector (4) comprises an

ISOFIX connector of a child safety seat (2).

8. The apparatus of one of claims 1 — 7, wherein the braking element (7) is configured to
decelerate the movement of the releasable connector (4) by providing a friction force caused by

friction between the braking element (7) and a surface of the child safety seat (2).

9. The apparatus of one of claims 1 — 8, further comprising a plate element (6) configured to
be mounted on a surface of the child safety seat (2) such that the plate element (6) comes into
contact with the braking element (7) if the accelerating force acting on the releasable connector

(4) in the first direction exceeds the predetermined threshold.

10.  The apparatus of claim 9, wherein at least a part of the surface of the braking element (7)

is serrated.

11.  The apparatus of claim 9 or 10, wherein at least a part of the surface of the plate element

(6) is serrated.

12. The apparatus of one of claims 9 — 11, wherein the plate element (6) comprises plastic and

the braking element (7) comprises metal.

13. The apparatus of claim 9, wherein the materials of the braking element (7) and the plate
element (6) are sclected such that the coefficient of friction of the material of the braking element
(7) and the plate element (6) is sufficiently large for the braking element (7) and the plate element
(6) to become wedged together if the accelerating force acting on the releasable connector (4) in

the first direction exceeds a predetermined threshold.
14. A child safety seat (2) comprising the apparatus of one of claims 1 — 13.

15. The child safety seat (2) of claim 14, wherein the child safety seat (2) is configured for a

rear-facing installation in the vehicle.

13
3020594

CA 2978806 2019-04-02



Figure 1

CA 2978806 2017-09-08


















	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - CLAIMS
	Page 15 - CLAIMS
	Page 16 - DRAWINGS
	Page 17 - DRAWINGS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS
	Page 21 - REPRESENTATIVE_DRAWING

