Office de la Proprieté Canadian CA 2843729 C 2017/09/26

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 843 729
gln gfganisge ; m age”gy of ; 12) BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) G
(22) Date de depot/Filing Date: 2014/02/21 (51) Cl.Int./Int.Cl. B60ON 2/28 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2014/09/13 BO6ON 2/44(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2017/09/26 HAAS. MARTIN. DE:
(30) Priorité/Priority: 2013/03/13 (EP13001256.0) HENSELER, RICHARD, DE;

GROHSPIETSCH, MICHAEL, D
BLUM, MICHAEL, DE

(73) Proprietaire/Owner:
BRITAX ROMER KINDERSICHERHEIT GMBH, DE

(74) Agent: SIM & MCBURNEY

(54) Titre : SIEGE DE SECURITE POUR ENFANT
(54) Title: CHILD SAFETY SEAT

(57) Abréegée/Abstract:

The child safety seat ( for transporting a child (/) in a vehicle is configured for the child (/) to be secured to the child safety seat (1)
with a safety belt (8) of the vehicle, and Is characterized in that the child safety seat (1) comprises a belt pad (5) which is adapted to
be arranged on the safety belt (3). The belt pad (5) of the child safety seat preferably comprises a lower component (10) and an
upper component (11), wherein the lower component (10) Is configured to be positioned between the safety belt (8) and the child
(/) when the child (7) Is seated In the child safety seat (1) and Is secured In the child safety seat (1) with the safety belt (8), and

wherein the upper component (11) iIs configured to be positioned on the side of the safety belt (3) opposite to the side the lower
component (10) Is positioned on.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




10

15

CA 02843729 2014-02-21

Abstract

Child Safety Seat
The child safety seat (1) for transporting a child (7) in a vehicle 1s configured for the child (7) to
be secured to the child safety seat (1) with a safety belt (8) of the vehicle, and 1s characterized m
that the child safety seat (1) comprises a belt pad (5) which is adapted to be arranged on the safe-
ty belt (8). The belt pad (5) of the child satety scat preferably comprises a lower component (10}
and an upper component (11), wherein the lower component (10} 1s configured to be positioned
between the safety belt (8) and the child (7) when the child {(7) 1s seated m the child satety seat (1)
and is secured 1 the child satety seat (1) with the satety belt (8), and wherem the upper compo-
nent (11) is configured to be positioned on the side of the safety belt (8) opposite to the side the

lower component (10) 1s positioned on.
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Child Safety Seat

The present invention relates to a child satety scat and, more particularly, to a child safety seat

for use 1n a vehicle, the child satety seat being designed to mcreasc the level of protection provid-
ed to a child seated in the child safety seat. In particular, the child safety seat 1s designed to ofter
unproved protection in various crash configurations, in particular in pure frontal or offset frontal

crash configurations.

Child satety seats are employed for safely transporting children m vehicles, i particular in cars.
There 1s a large variety of child satety seats adapted for transporting children of difterent age
ranges. In Furope, with standards ECE R 44/03 and ECE R 44/0+ 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 3" scats suitable for chil-
dren up to twelve years old. Based on these basic groups there exist additional groups like
"Group O+" or extended groups like "Group 1-2", "Group 2-3", or "Group 1-2-3". 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.

The present mmvention relates to Group 2-3 child safety seats or comparable child satety seats, 1.e.
to child safety seats that are suitable for children with a weight i the range of 15 to 36 kg which
approximately corresponds to an age in the range of about 4 to 12 years. Conventionally, child
satety seats of this type are not equipped with an integral harness system for securing a child
seated in the child safety seat. Instead, a child seated in such a child safety seat is secured to the
child satety seat with one of the safety belts provided in the vehicle the child safety seat is placed
. I, for example, the child safety seat is placed on the left backseat ot a vehicle, a child sitting in
the child safety seat will be secured for transport with the safety belt associated with the left
backseat. In conventional vehicles, this safety belt 1s a three-point belt, 1.c. a belt comprising a lap
strap and a shoulder strap. The lap strap 1s designed to be guided across the lap of a vehicle oc-
cupant’s lap, whereas the shoulder strap 1s designed to be guided diagonally across one of the

vehicle occupant's shoulders, over the chest, and down to a buckle where it meets the lap strap.

In some Group 2-3 child satety seats the vehicle's satety belt 1s used both to secure the child to

the child safety seat and to fasten the child satety seat to one of the vehicle's seats. In other
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Group 2-3 child satety seats the vehicle’s safety belt is used exclusively to secure the child to the

child safety seat, whereas dedicated means, such as the loops and latches of the ISOFIX system, are
used to fasten the child safety to one of the vehicle’s seats. The present invention relates to both
types of Group 2-3 child safety seats. With both types, the child safety seat serves as a means to
raise the child in order to adapt its height to the geometry of the safety belt of the vehicle.

Theretore, these types of child safety seats are often referred to as “booster seats”.

Group 2-3 child safety seats are designed to be mounted 1n a vehicle 1n a forward-facing orientation,
1.e. In such a way that a child positioned in the child safety seat faces the front of the vehicle
carrying the child safety seat (provided that the vehicle’s seat the child safety seat 1s placed on itself
1s forward-facing). Therefore, when such a child safety seat is installed in a vehicle, the backrest of
the child safety seat rests on the backrest of the vehicle’s seat the child safety seat 1s placed on. Due
to this orientation of the child safety seat, in a frontal crash of the vehicle carrying the child safety
seat, the crash-induced displacement of a child sitting 1in the child safety seat towards the front of the
vehicle 1s suppressed only by the safety belt of the vehicle that 1s used to secured the child in the
child safety seat. Since the seat belts of a vehicle are adjusted to the anatomy of an adult, however,
these safety belts are not fully optimized for restraining a child in a child safety seat. In particular,
the head excursion experienced by a child sitting 1n a child safety seat during a frontal crash and the
loads applied to the child during the crash cannot be controlled sufficiently with many conventional

child safety seats.

Therefore, 1t 1s an object of the present invention to provide a child safety seat which offers

improved protection to a child sitting in the child safety seat during a frontal crash.

Accordingly, in one aspect there 1s provided a child safety seat for transporting a child in a vehicle,
wherein the child safety seat 1s configured for the child to be secured to the child safety seat with a
safety belt of the vehicle, and wherein the child safety seat comprises: a belt pad which 1s adapted to
be arranged on the safety belt, wherein the belt pad comprises a belt guiding channel configured to
receive a section of the safety belt of the vehicle, and wherein the belt pad is configured to be
positioned in a chest area of the child; and a fastening device connecting the belt pad to the child
safety seat, wherein the belt pad comprises a lower component and an upper component, wherein the

lower component 1s configured to be positioned between the safety belt and the child when the child

is seated in the child safety seat and 1s secured in the child safety seat with the safety belt, wherein
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the upper component 1s configured to be positioned on a side of the safety belt opposite to a side the
lower component 1s positioned on, and wherein the lower component comprises a first damping

element and the upper component comprises a second damping element.

According to another aspect there is provided the use of a belt pad with a child safety seat for
transporting a child 1n a vehicle, wherein the child safety seat is configured for the child to be
secured to the child safety seat with a safety belt of the vehicle, wherein the belt pad 1s arranged on
the safety belt, wherein the belt pad comprises a belt guiding channel configured to receive a section
of the safety belt of the vehicle, wherein the belt pad 1s positioned in a chest area of the child,
wherein the belt pad comprises a lower component and an upper component, wherein the lower
component 1s configured to be positioned between the safety belt and the child when the child is
seated in the child safety seat and is secured in the child safety seat with the safety belt, wherein the
upper component 1s configured to be positioned on a side of the safety belt opposite to a side the
lower component 1s positioned on, and wherein the lower component comprises a first damping

element and the upper component comprises a second damping element.

With this belt pad the efficiency of the safety belt in restraining a child in the child safety seat
can be improved. This is of particular importance since the safety belt of the vehicle itself 1s

optimized for restraining adult passengers, not children. The belt pad allows to adapt the safety
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belt of the vehicle to the characteristics of a child's body. As a result, the protective eftect of the

child safety seat 1s enhanced.

The belt pad of the child safety scat of the invention preferably comprises a lower component and
an upper component, wherein the lower component 1s configured to be positioned between the
safety belt and the child when the child is seated in the child safety seat and 1s secured in the
child safety seat with the safety belt, and wherein the upper component is configured to be posi-

tioned on the side of the satety belt opposite to the side the lower component is posttioned on.

Since the lower component of the belt pad is configured to be positioned between the satety belt
and the child, the safety belt of the vehicle will not be in full contact with the child. Forces exert-
ed on the child by the safety belt during a crash of the vehicle will therefore be transterred to the
child by the lower component of the belt pad. The lower component of the belt pad therefore

allows control of the forces acting on the child (luring a crash of the vehicle.

Since the upper component of the belt pad is configured to be positioned on the side of the safety
belt opposite to the side the lower component 1s positioned on, the upper component will tace
away from the child when the child is fixed to the child safety seat with the safety belt of the ve-
hicle and the belt pad is properly installed on the safety belt. The lower component of the belt
pad will then be sandwiched between the chest area ot the child and the satety belt, whereas the
upper component of the belt pad will rest on the side of the safety belt facing away trom the chest
of the child. While the lower component will take effect mostly during early stages of a front
crash of the vehicle carrying the child safety seat, the upper component will take ettect mostly

d uring later stages of the crash.

Advantageously, the belt pad is configured to be transferable between two configurations: an
open configuration and a closed configuration. In the o.pen configuration a section of the safety
belt can be inserted into the belt pad. If the belt pad is transterred mto the closed configuration
after the safety belt has been inserted into the belt pad, the satety belt 1s locked mn the belt pad. In
order to remove the satety belt from the belt pad, the belt pad has to be opened, 1.e. transterred
from the closed configuration to the open configuration. In the open contiguration, the safety belt
can then be removed from the belt pad. Configuring the belt pad of the invention to be transfera-
ble between an open configuration and a closed configuration 1s advantageous since 1n this way
the belt pad, which is a part of the child satety seat, can be easily installed on and removed from
the safety belt, which 1s a part of the vehicle the child safety seat 1s placed 1n. Since the belt pad is

a component of the child satety seat whereas the satety belt 1s a component of the vehicle, the belt
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pad cannot be permanently installed on the safety belt. Theretfore, it is particularly advantageous

to provide for the belt pad to be easily attached to or removed from the satety belt.

Preterably, the belt pad comprises a positioning element which is adapted to control the place-
ment of the upper component relative to the lower component in the closed configuration of the
belt pad. Advantageously, the positioning element comprises a projecting component and a re-
cess, wherein the recess 1s configured to receive the projecting component in the closed contigu-
ration of the belt pad. Preferably, the upper component of the belt pad comprises the projecting
component and the lower component of the belt pad comprises the recess or vice versa. Since the
belt pad can only be properly closed if the projecting component 1s completely mserted into the

recess, the positioning element simplifies correct closing of the belt pad.

T'he upper component 1s preferably hingedly connected to the lower component. Transfer of the
belt pad between the open configuration and the closed configuration can then be achieved by
folding the upper component towards or away from the lower component. To open the closed
belt pad, the upper component is folded away from the lower component. To close the opened

belt pad, the upper component is folded towards the lower component.

T'he belt pad of the child safety seat in accordance with the invention preterably comprises a lock-
ing device. The locking device is configured to releasably lock the belt pad in the closed contfigu-
ration. In order to open the closed belt pad for removal of the satety belt, the locking device has
to be unlocked. Then the belt pad can be opened and the satety belt can be removed. Therefore,

the locking device ensures that the safety belt 1s not accidentally removed from the belt pad.

In the child safety seat of the invention, the lower component of the belt pad preferably compris-

es a first damping element and the upper component of the belt pad preferably comprises a se-

cond damping element.

With the first damping element of the lower component of the belt pad the forces exerted on the
child by the satety belt can be cushioned. Since the second damping element is comprised by the
upper component of the belt pad, 1t 1s placed on the side of the safety belt facing away from the
child’s chest when the child 1s secured in the child safety seat with the safety belt. In the course of
a front crash of the vehicle carrying the child safety seat, the head of the child sitting in the child
safety seat will rotate forwards. This head rotation heavily strains the child's neck and head. In

conventional child safety seats, this head rotation is not controlled. With the child safety seat of

the invention, however, the belt pad can be configured to reduce the head rotation during a
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frontal crash. It the belt pad 1s placed in the central area of the child's chest, the belt pad 1s posi-
tioned below the child's head. Therefore, the belt pad 1s conveniently configured to receive the
child’'s chin as the child's head rotates forward. As a result, with the belt pad of the invention
head rotation can be controlled by cushioning the head's impact on the belt pad. Preterably, the
second damping element of the upper component of the belt pad 1s adapted to cushion the impact
of the child’s chin on the belt pad. Alternatively, the first damping element of the lower compo-
nent of the belt pad may be adapted to cushion the impact ot the child’s chin on the belt pad.
Preferably, both first and second damping element cooperate in cushioning the impact of the
child's chin on the belt pad. While best results will be achieved with a belt pad comprising a first
damping clement and a second damping element as described above, the belt pad of the child seat
of the mmvention may comprise only a single damping element. In accordance with the invention,
this single damping element may be comprised by the upper component of the belt pad or by the

lower component of the belt pad.

Advantageously, the first and/or second damping element comprises a toam-like structure com-
prising thermoplastics or alternative structural elements with damping characteristics. The
thermoplastics preferably comprise crosslinked polyethylene (XPE), expanded polystyrene
(IEPS), expanded polypropylene (EPP), or expanded polyethylene (EPE). Advantageously, the
foam-hike structure comprises a particle foam or a high-pressure foam or an extruded foam or a
crosslinked foam or a foam which 1s not crosslinked or a closed-cell foam or an open cell foam. In
a preferred embodiment the foam-like structure comprises an EPS or PS closed-cell particle
foam, such as Styropor®. In another preferred embodiment the foam-hke structure comprises a
PL or PP crosslinked, closed-cell particle foam, such as Neoplen®, Eperan®, or Polypropylen. In
another preferred embodiment the foam-like structure comprises a PI or PP crosslinked, closed-
cell high-pressure foam, such as Plastazote®, Evazote®, Microlen®, or XPE®. In another pre-
ferred embodiment the foam-like structure comprises a PE or PP closed-cell extruder foam

which 1s not crosslinked, such as Ethafoam®, Nopaplank®, Polylam®, or PL.300®.

Preferably, the first damping element accounts for at least 90 % of the weight of the lower com-
ponent ot the belt pad of the child satety seat in accordance with the invention. Preferably, the
second damping element accounts for at least 90 % of the weight of the upper component of the
belt pad of the child satety seat in accordance with the invention. If first and second damping
element account for most of the weight of the belt pad, the entire belt pad can be made to be
hghly resilient. With such a highly resilient belt pad a particularly high level of protection can

be achieved 1 a crash of the vehicle carrying a child safety seat equipped with the belt pad.
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Advantageously, the first damping element comprises a first chamber configured to hold a tluid
or a gas and the second damping element comprises a second chamber configured to hold a flud
or a gas. The first and second chamber are connected in such a way that fluid or gas can be ex-
changed between the first and second chamber. Preferably, the first chamber is configured to
expel fluid or gas into the second chamber when being compressed. Therefore, compression of
the first chamber will result in expansion of the second chamber. Since the first chamber 1s ar-
ranged 1n the lower component of the belt pad which is designed to be positioned between the
child's chest and the safety belt, during a front crash the first chamber will be compressed by the
child’s chest pressing the first chamber against the satety belt. As a result, the second chamber
will expand. Since the second chamber 1s arranged 1n the upper component of the belt pad which
1s designed to be positioned on the side of the satety belt facing away from the child's chest, the
component of the belt pad controlling rotation of the child's head will be expanded during the

crash. The expanded component 1s particularly suited to cushion the head's impact on the belt

pad.

Preterably, the Shore A number of the first damping element of the lower component is i the
range of 17 to 22. Preferably, the Shore A number of the second damping element of the upper
component 1s m the range of 20 to 25. Advantageously, the first damping element of the lower
component has a lower Shore A hardness than the second damping element of the upper compo-
nent. Head rotation can then be reliably controlled with the belt pad of the child safety seat of the
imvention. During a frontal crash, the first damping element of the lower component is com-
pressed between the seat belt and the child. Therefore, a lower Shore A hardness of the first
damping element of the lower component 1s advantageous to allow the lower component to be
compressed. The second damping element of the upper component, however, is compressed by
the child's chin or face which 1s a considerably smaller area. Therefore, a higher Shore A hard-
ness of the second damping element of the upper component is advantageous to achieve ideal

cnergy absorption.

The child scat of the invention preferably comprises a fastening device connecting the belt pad to
the child safety seat. This fastening device ensures that the belt pad will always be at hand when
needed to securely fix a child in the child satety seat with a seat belt of the vehicle. Furthermore,
with the fastening device the belt pad can be placed 1n the child safety seat in a convenient posi-

tion.

T'he tastening device advantageously comprises a strap of adjustable length. With this strap of

adjustable length the position of the belt pad can be adjusted to the size of a child sitting in the
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child satety seat of the invention. The length of the strap required to correctly position the belt
pad on a young child 1s different from the length of the strap required to correctly position the
belt pad on an older child. With the strap of adjustable length the length of the strap can be easi-
ly adjusted. Advantageously, the strap of adjustable length comprises an elastic strap. Preferably,
this elastic strap 1s adapted to adjust the length of the strap to the size of children in the age

range of 3 to 12 years.

The child satety seat of the invention preferably comprises a backrest and a headrest, wherein the
headrest 1s mounted to the backrest to be adjustable in height, and wherein the tastening device

1s connected to the headrest.

With the height adjustable headrest the child safety seat can be adjusted to the size of a child as it
1s growing. If the fastening device 1s connected to the height adjustable headrest, the position of
the belt pad connected to the fastening device will be automatically adjusted whenever the height
of the headrest 1s adjusted. Correct placement of the belt pad for children of difterent size 1s thus

simplified.

In the child safety seat of the invention the headrest preferably comprises a coupling component
for coupling the headrest to the backrest and the fastening device is preferably rotatably connect-
cd to the back of the headrest above the coupling component to allow the fastening device to be
guided tfrom the back of the headrest to the front of the backrest optionally either across an edge
of the backrest located to the left of the coupling component or across an edge of the backrest

located to the right of the coupling component.

With this configuration the belt pad can be conveniently used to safely fix a child in the child

safety seat of the imnvention regardless of the position of the child safety seat in the vehicle.

‘T'he belt pad of the child safety seat in accordance with the invention preferably comprises a belt

guiding channel configured to receive a section of the safety belt of the vehicle.

T'his belt guiding channel 1s adapted to guide the safety belt of the vehicle through the belt pad

and to ensure that the safety belt runs smoothly through the belt pad. Advantageously, the belt

guiding channel comprises a recessed section of the lower component of the belt pad. The width
of this recessed section shightly exceeds the width of the safety belt. Preferably, the belt guiding
channel 1s configured to be closed from above by the upper component of the belt pad. Conse-

quently, when a safety belt 1s guided through this belt guiding channel, it runs through the re-
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cessed section of the lower component and 1s prevented from being removed from the belt guid-

ing channel by the upper component of the belt pad.

The belt guiding channel of the belt pad of the child safety seat in accordance with the invention
O o o

preterably comprises a triction reducing structure adapted to ensure that the area of contact be-

tween the belt pad and the safety belt is smaller than the surface area of the section of the safety

belt guided through the belt guiding channel.

This friction reducing structure ensures that the safety belt does not fully contact the belt pad.
As a result, the friction between the satety belt and the belt pad ts reduced. Thus, the force re-
quired to pull the safety belt across the belt pad 1s reduced. Therefore, with a belt guiding chan-
nel comprising a friction reducing structure, safe webbing retraction and reliable tensioning of

the satety belt can be achieved.

T'he belt pad of the child satety seat of the invention preferably comprises a cover covering at
least a part of the belt guiding channel. With this cover the friction between a safety belt guided
through the belt guiding channel and the belt pad can be further reduced. Advantageously, the
cover completely covers the lower component of the belt pad or the upper component of the belt
pad or both the lower and the upper component of the belt pad. Preferably, the coefticient of ki-
netic friction between the belt pad and a typical safety belt of a vehicle, which comprises a fabric
of polyamide fibres, 1s 0,5 or lower. Advantageously, the coefticient of kinetic friction is in the

range of 0,3 to 0,4

The cover of the belt pad preferably comprises a mixture of polyamide and elastane fibres. With
this mix of fibres an elastic cover can be obtained which is suited to be adjusted to the contour of
the belt pad. Elastane tibres, which are also known as spandex fibres, are highly elastic synthetic
fibres. 'The polyamide fibres increasc the durability and robustness of the cover. The percentage
of weight of polyamide fibres in the cover in accordance with the invention is in the range of 80
% to 90 %. Consequently, the clastane fibres account for 10 % to 20 % of the weight of the cover.
Preterably, the cover comprises 85 % polyamide fibres and 15 % elastane fibres. In a preferred
embodiment, the cover comprises a 170 ¢ knit fabric with 80 % polyamide fibres and 20 % clas-
tane fibres. Advantageously, the tibres of the cover are not coated. With this cover, in combina-
tion with the friction reducing structure of the belt guiding channcl, a coetlicient of kinetic fric-

tion n the range of 0,3 to 0,4 can be achieved.
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[nstead of polyamide, the cover might comprise other fibres, such as viscose fibres, polyester
fibres, polypropylene fibres, or cotton fibres. Preferably, these fibres are combined with elastane

hbres to create a kmt fabric.

Advantageously, the cover comprises a textile finish, such as a nanosphere surface, a stain protec-
tion, or a water repellent surface. Preferably, the cover comprises special yarns or fibres, such as
hollow fibres resulting in a breathable, antiperspirant cover, or silver threads resulting in an
antibacterial and odor resistant cover, or coolmax fibres resulting in an antiperspirant, breath-

able cover.

T'he belt pad of the child satety seat in accordance with the invention preferably comprises a rigid

skeleton comprising a lower part and an upper part configured to guide the safety belt between

-

the lower part and the upper part, wherein the first damping clement is arranged on the lower

r

part and the second damping element is arranged on the upper part.

With this rigid skeleton the friction between a safety belt of a vehicle and the belt pad can be
turther reduced. Advantageously, the rigid skeleton comprises rolls contigured to support the
satety belt. These rolls serve as a roller bearing for the safety belt. With this belt pad, the coctli-
cient of kmetic friction between the belt pad and the safety belt can be minimized. Furthermore,
with the rigid skeleton the belt guiding channel of the belt pad can be conveniently designed to
show a constant clearance. A constant clearance helps to ensure that the safety belt runs smooth-

ly through the belt pad.

Preterably, the child safety seat of the invention does not comprise an integral harness for secur-
ing the child in the child safety seat. Therefore, a safety belt of the vehicle the child safety is in-
stalled 1n 1s the only means available for securing a child in the child safety seat of the invention.
T'he belt pad of the child safety scat of the invention is designed to be attached to a safety belt of
the vehicle, 1.c. to a satety belt designed to restrain an adult, not to a belt provided in the child

satety seat. Advantageously, the child safety scat of the invention is a Group 2-3 child safety seat.

Improved protection of a child during a frontal crash is furthermore achieved by the use of a belt
pad with a child safety seat for transporting a child in a vehicle, wherein the child safety seat is

configured for the child to be secured to the child safety seat with a safety belt of the vehicle, and
wherein the belt pad 1s arranged on the safety belt. With the belt pad arranged on the safety belt

of the vehicle the protective effect of the safety belt can be enhanced. In particular, the safety belt
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ot the vehicle, which 1s designed to restrain an adult, can be adjusted to the characteristics of the

child's anatomy.

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

Frgure 1ais a front view of a child safety seat in accordance with a first embodiment of
the invention:

Figure 1b1s a front view of the child safety seat of F'igure 1a, wherein a child is seated in
the child safety seat and secured to the child safety seat by a safety belt provided in a vehicle;

Figure 2 1s a perspective view of a belt pad ot a child safety scat in accordance with the
Imvention;

Figure 3 1s a perspective view of the belt pad of Figure 2 in an opened state with a safety
belt guided through the belt pad;

[1gure -ka 1s a sectional view of a belt pad of a child safety seat in accordance with the
mvention with a safety belt guided through the belt pad;

Figure 4b 1s a side view of the belt pad of Figure +a;

Figure 5a 1s a detail of a rear view of a child safety seat in accordance with the invention
showing the attachment of the belt pad to the headrest of the child satety seat;

Figure 5b 1s a sectional view along line X-X of Figure 5a;

Figure Ga 1s a perspective view of a component of a belt pad of a child safety seat in ac-
cordance with another embodiment of the invention:

Figure 6b1s a side view of a belt pad comprising the component of Figure 6a;

Figure 7a 1s a perspective view of a belt pad of a child safety seat in accordance with an-
other embodiment of the invention:

Figure 7b 1s another perspective view of the belt pad of Figure 7a;

['igure sa 1s a front view of the child safety seat of Figure 1b, wherein the child is seated
in the child safety scat in an erect position typically adopted during normal travel;

'igure 8has a front view of the child safety seat of Figure 8a, wherein the child is shown
teaning shightly forward due to torces experienced n the course of a frontal crash; and

I'igure 8c 1s a front view of the child safety seat of Figure 8b, wherein, in a later stage of

the crash, the child's chin 1s contacting the belt pad.

Figure 1a shows a child safety seat 1 for transporting a child in a vehicle in accordance with a
first embodiment of the immvention. The child safety seat 1 comprises a backrest 2 and a seat
member 3. The child safety seat 1 furthermore comprises a headrest 4 which is attached to the

backrest 2 in an upper region of the backrest 2. Preferably, the headrest 4 is configured to be
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adjustable mn height in order to allow the headrest's 4 height to be adjusted to the size of a child
positioned 1n the child satety seat 1. The child satety seat 1 furthermore comprises a belt pad 5.
In the embodiment of the mvention shown m Figure 1a the belt pad 5 1s attached to the backrest

2 of the child satety seat 1 by an attachment strap 6.

Figure 1b shows the child satety seat 1 of Figure 1a with a child 7 seated 1n the child safety seat
1. The child 7 1s secured m the child satety seat 1 by a satety belt 8 which is provided by the vehi-
cle (not shown m Figure 1b) the child safety seat 1 1s installed in. The safety belt § 1s a conven-
tional three-point belt of the type found m all modern vehicles. "The satety belt 8 comprises a lap
strap Sa and a shoulder strap sb. The shoulder strap 8b 1s guided diagonally across the torso of
the child 7 and the lap strap sa is guided essentially horizontally across the lap of the child 7.
Furthermore, the shoulder strap 8b 1s guided through the belt pad 5. "T'o allow the shoulder strap
sb to be guided through the belt pad 5, the belt pad 5 comprises an opening which 1s configured
to recerve a portion of the shoulder strap 8b. 'T'his opening separates the belt pad 5 into a first
and mto a second component. When the belt pad 5 1s installed on the shoulder strap sb, the first
component of the belt pad 5 1s positioned on one side of the shoulder strap 8b and the sccond
component of the belt pad 5 1s positioned on the opposite side of the shoulder strap sb. There-
fore, in IFigure 1b only the second component of the belt pad 5 1s visible since the first component
(as well as the attachment strap 6) 1s hidden from view by the shoulder strap 8b. The first com-
ponent of the belt pad 5 1s positioned between the torso of the child 7 and the shoulder strap 8b,
whereas the second component of the belt pad 5 1s positioned on top of the shoulder strap 8b, 1.c.

on the side of the shoulder strap 8b tacing away trom the torso of the child 7.

As shown n Figure 1b, when properly installed the belt pad 5 1s positioned in the chest area of
the child 7 1in such a way that the second component of the belt pad 5 1s placed centrally on the
chest of the child 7 below the child's 7 head. Preferably, the attachment strap 6 is configured to

allow the position of the belt pad 5 to be adjusted to the size and shape of the child 7.

[F1igure 2 shows a perspective view of a belt pad 5 in accordance with the invention. The belt pad
5 comprises a lower component 10 and an upper component 11. The lower component 10 com-
prises a first damping element 10a and the upper component comprises a second damping ele-
ment 11a. The lower component 10 1s partly provided with a friction reducing structure 12. This
friction reducing structure 12 consists of a plurality of knops, preferably arranged in a regular
pattern. Furthermore, an attachment strap 6 1s attached to the lower component 10. Preferably,
the attachment strap 6 1s sewed to the Jower component 10. The lower component of the belt pad

5 furthermore comprises a belt guiding channel 12. The belt guiding channel 12 is configured to
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receive a portion of a satety belt of a vehicle. Therefore, the width of the belt guiding channel 12
slightly exceeds the width of a conventional safety belt. In the configuration of the belt pad 5
shown n Figure 2 the upper component 11 is arranged above the lower component 10 and par-

tially covers the belt gui(ling channel 18 from above.

T'he upper component 11 is hingedly connected to the lower component 10. Thus, from the

closed configuration of the belt pad 5, the upper component 11 can be folded to an open configu-

C

ration.

This open configuration of the belt pad 5 1s shown in Fligure 3. The upper component 11 is folded
away from the lower component 10 and therefore does not cover the belt guiding channel 13.
Consequently, a portion of a safety belt, such as shoulder strap sb (semitransparent in Figure 3),
can be mnserted mnto the belt guiding channel 13. The friction reducing structure 12 of the lower
component 10 extends along the complete length of the belt guiding channel 13. Thus, the fric-
tion between the shoulder strap 8h and the lower component 10 of the belt pad 5 can be mini-

structure 1¢ serve to minimize the area ot contact be-

\-‘

mized. The knobs of the {riction reducine

4]

tween the shoulder strap 8b and the lower component 10. As will be appreciated by a person
skilled in the art, in a belt pad in accordance with the invention the friction reducing structure 12
may comprise structural elements other than knops, such as pyramidal, cubic, prismatic, or wave-
like structural elements. Any arrangement of such structural elements that reduces the area of
contact between the shoulder strap 8b and the lower component 10 may represent a friction re-

ducing structure 12 1n accordance with the invention.

The upper component 11 preferably comprises a positioning element. In the embodiment of the
belt pad 5 shown in Figure 3, this positioning element comprises an elongated projection 14 ar-
ranged on the surface of the upper component 11 facing the lower component 10 in the closed
contiguration of the belt pad 5 shown in Figure 2. The lower component 10 furthermore com-
prises a recess 15 which 1s configured to receive the elongated projection 14 when the belt pad 5
1s closed. Since the belt pad 5 can only be properly closed if the elongated projection 14 is
brought mto engagement with the recess 15, elongated projection 14 and recess 15 assist a user
ot the belt pad 5 m properly closing the belt pad 5. A user attempting to close the belt pad 5 will
adjust the position of the upper component 11 relative to the lower component 10 until the elon-

gated projection 14 fits into the recess 15. Once this is achieved, the user can be sure that the belt

pad 5 1s properly closed.
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‘The belt pad 5 shown 1n Figure 3 furthermore comprises a locking device 16. With this locking
device 16 the belt pad 5 can be locked 1n the closed configuration shown in Figure 2. The locking
device 16 preferably comprises a hook-and-loop fastener, a snap fastener, or a magnet. In this

case, the upper component 11 1s provided with a locking member which 1s configured to interact

,:r.-x

with the locking device 16 in order to lock the belt pad 5 n the closed configuration. To remove
the shoulder strap 8b from a belt pad 5 which is locked in the closed configuration, the locking
device 16 has to be unlocked. The belt pad 5 can then be opened by folding the upper component
11 away from the lower component 10 in order to uncover the belt guiding channel 13. The

shoulder strap 8b can then be removed from the belt pad 5.

t

Figure +a shows a sectional view of the belt pad 5 of Figure 2. In contrast to Figure 2, however, a

r\

shoulder strap 8b which is guided in belt guiding channel 13 is shown to pass through belt pad 5
n Iigure 4a. Figure +a illustrates that with the knobs of the friction reducing structure 12 the
area of contact between the shoulder strap sb and the lower component 10 is reduced. The lower
component 10 of belt pad 5 comprises a friction zone 17. This friction zone 17 comprises the first
damping element 10a, 1s configured to be placed on the chest of a child sitting in the child safety
seat of the invention, and 1s structured to provide a cushioning eftect as well as increased friction
between the belt pad 5 and the child's clothes as the second component 10 is being compressed.
In the friction zone 17 the cushioning material of the second component 10 is generally thicker
than m other areas of the second component 10. Thercfore, in the friction zone 17 the cushioning
eftect of the second component 10 is particularly high. In the friction zone 17 the lower compo-
nent 10 comprises four grooves 18 which extend along the complete width of the lower compo-
nent 10. Theretore, the cushioning material of the lower component 10 is divided into four cush-
oning regions which can be compressed independently from each other. Furthermore, the
grooves 18 increase the surface area of the lower component 10. This design of the friction zone
17 of the lower component 10 icreases the friction between the belt pad 5 and the clothes of a
child 1f, as 1s the case during a frontal crash, the belt pad 5 is pressed against the child. The belt
pad 5 1s then less likely to slip up towards the shoulder of the child. The friction zone 17 there-

fore helps to maintain the belt pad 5 at the desired location on the child's chest.

Figure kb shows a side view of the belt pad of IFigure ta. In this view the belt guiding channel 13
is 1llustrated which is defined between the lower component 10 of the belt pad 5 and the upper
component 11 of the belt pad 5. The belt guiding channel 13 has an approximately rectangular
cross section. L'he side walls as well as the base of the belt guiding channel 13 are defined by the
lower component 10, whereas the top of the belt guiding channel 13 is defined by the upper com-

ponent 11. The base of the belt guiding channel 13 comprises the friction reducing structure 12
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which 1s configured to reduce the area ot contact between the lower component 10 and the
shoulder strap 8b. Figure 4b furthermore illustrates how, when the belt pad 5 1s properly closed,

the elongated projection 14 of the positioning element engages with the recess 15 of the position-

ing clement.

[Flgure 5a shows a detail of the back of a child satety seat in accordance with the mvention illus-
trating how the attachment strap 6 1s attached to the child satety seat. I'igure 5a shows a part of
the headrest I comprising a coupling component -ta which 1s shidably coupled to the backrest 2.
T'he headrest -+ comprises a strap fastener 19 which is rotatably mounted on the headrest k. The
strap fastener 19 1s centrally arranged on the headrest 4. "The attachment strap 6 is attached to
the strap fastener 19. "This construction allows the attachment strap 6 to be placed on either side
ot the coupling component +ta. In Figure 5a both positions of the attachment strap 6 are shown:
positioned on the left side of the coupling component 4a and positioned on the right side of the
coupling component #4a. Since the strap fastener 19 1s rotatably mounted on the headrest 4, the
attachment strap 6 can be easily moved from one side of the couplhing component -la to the other
side of the coupling component 4a. There i1s no need to detach the attachment strap 6 from the
child satety seat in order to rearrange the attachment strap 6. Since the attachment strap 6 1s
permanently connected to the child safety seat, there is no risk of unintentionally losing or dis-

placing the attachment strap 6 together with the belt pad 5 connected to 1t.

By rotating the attachment strap 6 to either side of the coupling component +a, the position of
the belt pad 5 can be adjusted to the position of the shoulder strap sb. 1t the child satety seat 1s
placed on the left backseat of a vehicle, the shoulder strap 8b will run from an upper left part of
the backseat 2 of the child safety seat to a lower night part of the backrest 2. Consequently, if a
child 1s seated m the child satety seat, the shoulder strap 8b will run across the child’s left shoul-
der. In this situation, the attachment strap 6 will advantageously be placed on the left side of the
coupling component 4a. The attachment strap 6 can then also be guided over the child's left
shoulder in order to place the belt pad 5 on the child's chest. Since both shoulder strap b and
attachment strap 6 run across the child's left shoulder, the belt guiding channel 13 will be aligned
with the shoulder strap 8b. Therefore, the shoulder strap 8b can run smoothly through the belt
pad 5. It the child safety seat 1s placed on the right backseat ot a vehicle, the shoulder strap 8b
will run across the child's right shoulder. The attachment strap 6 is then advantageously placed

on the right side of the coupling component 4a.

Figure 5b shows a sectional view of the headrest 4 with attachment strap 6 and strap fastener 19

along line X-X of Figure 5a. The headrest 4 comprises a circular hole which 1s configured to
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recelve a projecting part of the strap fastener 19. The projecting part of the strap fastener 19 is
configured to snap 1nto the circular hole provided in the headrest 4. The strap fastener 19 can
thus be freely rotated relative to the headrest 4 but is secured against being detached from the
headrest + unintentionally. The end of the attachment strap 6 1s formed into a loop which 15 used
to connect the attachment strap 6 to the strap fastener 19. As a result, the attachment strap 6

together with the belt pad 5 1s securely fixed on the child satety seat of the invention.

['igure 6a shows a component of another embodiment of a belt pad ot a child safety seat in ac-
cordance with the mvention. This component is designed to be combined with cushioning ele-
ments i order to build a belt pad for a child safety seat in accordance with the invention. The
component shown i Figure 6a is a rigid skeleton 20 comprising a lower part 21 and an upper
part 22. The lower part 21 1s configured to be clamped to the upper part 22. Lower part 21 and
upper part 22 of the skeleton 20 are configured to define a belt guiding channel 13 if the lower
part 21 1s clamped to the upper part 22. The skeleton 20 furthermore comprises rolls 23 which
arc adapted to reduce the friction between a strap guided through the belt guiding channel 13
and the skeleton 20. In the embodiment shown in Figure 6a, the lower part 21 comprises four
rolls 23 whereas the upper part 22 comprises two rolls 23. The lower part 21 is essentially wave-
shaped with the rolls 23 arranged on top of the waves, 1.e. in those areas of the lower part 21 that
are closest to the upper part 22 when lower 21 and upper 22 part are connected to each other.
T'heretore, a strap guided through belt outding channel 13 will rest on the rolls 23 of the lower

part 21 of the skeleton 20.

Figure 6b shows a belt pad 5 with a skeleton 20 similar to the skeleton 20 of Figure 6a. The belt
pad 5 comprises a lower component 10 and an upper component 11. The lower component 10
comprises a cushioning element 10a attached to the lower part 21 of the skeleton 20. The upper
component 11 comprises a cushioning element 11a attached to the upper part 22 of the skeleton
20. An attachment strap 6 1s attached to the lower component 10. Integrated into a child safety
scat i accordance with the invention, the lower component 10 will be placed on the chest of a
child sitting n the child safety seat. The upper component 11 will then face away from the child.
A shoulder strap can then be guided through the belt guiding channel 13 of the belt pad 5. In a
tront crash the child will be restrained in the child safety seat by the shoulder strap. Therefore,
the shoulder strap will exert a force on the child via the lower component 10. The lower part 21
ot the skeleton 20 will help to evenly distribute this force over the lower component 10. As a
result, the lower component 10 will be evenly compressed, thus reducing the risk of potentially

harmful local force pealks.



10

15

20

25

30

35

CA 02843729 2014-02-21

16

Figure 7a shows a belt pad 5 according to another embodiment of the invention. This belt pad 5
is similar to the belt pad 5 of Figure 6b. The skeleton 20 of this belt pad 5, however, does not
comprise any rolls. The skeleton 20 again comprises a lower part 21 and an upper part 22 which
are configured to define a belt guiding channel 13. The lower part 21 comprises elevated ridges
24 which are designed to reduce the area of contact between a strap guided through the belt
guiding channel 138 and the lower part 21 of the skeleton 20. When the belt pad 5 1s installed 1n a
child safety seat in accordance with the invention and a tenstoned shoulder strap runs through
the belt guiding channel 13 restraming a child i the child satety seat, the shoulder strap will rest
on the ridges 24 of the lower part 21 of the skeleton 20. Theretore, the shoulder strap can ghde

smoothly through the belt pad 5.

[Figure 7b shows another perspective view of the belt pad 5 of I'igure 7a.

Figures 8a-c show how a child safety seat 1 1n accordance with the imvention and a child 7 sitting
in the child safety seat 1 are displaced during a typical front crash of the vehicle carrying child
safety seat 1. The timelines given are exemplary values for a specific load scenario. Other load

scenarios will result 1in other timelines.

Figure 8a shows the position of child safety seat 1 and child 7 at the moment of the impact (time
O ms). The child safety seat 1 rests firmly on a seat of the vehicle with the backrest 2 of the child
safety seat 1 leaning against the backrest of the vehicle seat. The child 7 sits in an erect position
with 1ts head placed on the headrest -1 and the shoulder strap 8b running across 1ts torso. The
belt pad 5 s installed on the shoulder strap 8b and placed in an upper region of the child's 7 tor-
so. The safety belt 8 with lap strap sa and shoulder strap 8b runs tightly across the child's 7 body
since 1t 1s tensioned by a tensioning device conventionally provided 1n vehicles for tensioning of
the satety belt. 'T'he regions of the belt pad 5 in contact with the shoulder strap 8b are contigured
to mimmmize the friction between the belt pad 5 and the shoulder strap 8b. Since 1n the configura-
tion shown 1 Figure Sa the shoulder strap 8b 1s only shightly tensioned and the child 7 does not
apply any extra forward force on the belt pad 5, the friction between the belt pad 5 and the
shoulder strap 8b 1s on a munimum level. This way, 1t 1s ensured that the shoulder strap 8b can
run through the belt pad 5 with mimimal obstruction. As a result, sate webbing retraction and
reliable tensioning of the satety belt 8 can be achieved. This situation 1s typically essentially

maintained during "phase 0" of the crash, 1.e. from 0 ms to about 20 ms.

['igure 8b shows child 7 and child satety seat 1 1n "phase 1" of the crash, 1.e. about 20 - 90 ms

after the impact. Due to the forces acting on child 7 and child safety seat 1 during the crash, child
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7 and child safety seat 1 have been displaced towards the front of the vehicle. Since the child sate-
ty seat 1 1s attached to the vehicle seat in a lower region of the child safety seat 1 (either by the
lap strap 8a or by dedicated attachment means such as ISOFIX latches), whereas the upper part
of the backrest 2 of the child safety seat 1 is not fixedly attached to the vehicle seat, crash-
iInduced forces have rotated the child satety seat 1 forward. During this phase of the crash the
child 7 1s bemng accelerated (relative to the vehicle seat) and therefore moves towards the front of
the vehicle with increasing speed. As a result, the compression between the chest of the child 7
and the shoulder strap 8b starts to increase. Since the first component of the belt pad 5 is dis-
poscd between the chest of child 7 and the shoulder strap sb, the tirst component of the belt pad
518 being mcreasingly compressed during this phasce of the crash. Theretore, belt pad 5 reduces
the load on child 7. During "phase 1", typically about 60 ms after the impact, head rotation starts,

1.e. the head of child 7 begins to bend forward.

I'1igure 8c shows child 7 and child safety seat 1 in "phase 2" of the crash, i.e. about 60 - 80 ms
after the impact. Now the first component of the belt pad 5 1s completely compressed. Since head
rotation has continued, the chin of child 7 1s now contacting the second component of the belt
pad 5. As the head keeps rotating forward, the second component of the belt pad 5 will be com-
pressed mncreasingly, thus slowing down the head rotation. This damping effect achieved by belt

pad 5 will further reduce the loads received by the child's 7 head during the crash.
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[.ist of reference numerals:
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Sh
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10a
11

1 1a
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13

g

16

15
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child safety seat

backrest

seat member

headrest

coupling component

belt pad

attachment strap

child

safety belt

lap strap

shoulder strap

lower component

first damping element
upper component

second damping element
friction reducing structure
belt guiding channel
clongated projection
recess

locking device

friction zone

OTOOVES

strap fastener

skeleton

lower part of skeleton 20
upper part of skeleton 20
roll

ridge
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What is claimed is:

1. A child safety seat for transporting a child in a vehicle, wherein the child safety seat is
configured for the child to be secured to the child safety seat with a safety belt of the vehicle, and
wherein the child safety seat comprises:

a belt pad which 1s adapted to be arranged on the safety belt, wherein the belt pad
comprises a belt guiding channel configured to receive a section of the safety belt of the vehicle,
and wherein the belt pad is configured to be positioned in a chest area of the child; and

a fastening device connecting the belt pad to the child safety seat, wherein the belt pad
comprises a lower component and an upper component, wherein the lower component 1s
configured to be positioned between the safety belt and the child when the child 1s seated in the
child safety seat and is secured in the child safety seat with the safety belt, wherein the upper
component 1s configured to be positioned on a side of the safety belt opposite to a side the lower
component 1s positioned on, and wherein the lower component comprises a first damping element

and the upper component comprises a second damping element.

2. The child safety seat according to claim 1, wherein the first damping element of the lower
component has a lower Shore A hardness than the second damping element of the upper

component.

3. The child safety seat according to claim 1 or 2, wherein the tastening device comprises a

strap of adjustable length.

4. The child safety seat according to any one of claims 1 to 3, further comprising a backrest

and a headrest, wherein the headrest is mounted to the backrest to be adjustable in height, and

wherein the fastening device is connected to the headrest.

5. The child safety seat according to claim 4, wherein the headrest comprises a coupling

component for coupling the headrest to the backrest, and wherein the fastening device is rotatably
connected to the back of the headrest above the coupling component to allow the fastening device
to be guided from the back of the headrest to the front of the backrest either across an edge of the
backrest located to the left of the coupling component or across an edge of the backrest located to

the right of the coupling component.
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6. The child safety seat according to any one of claims 1 to 5, wherein the belt guiding
channel comprises a friction reducing structure adapted to ensure that the area of contact between
the belt pad and the safety belt is smaller than the surface area of the section of the safety belt
guided through the belt guiding channel.

7. The child safety seat according to any one of claims 1 to 6, wherein the belt pad comprises

a cover covering at least a part of the belt guiding channel.

3. The child safety seat according to claim 7, wherein the cover comprises a mixture of

polyamide and elastane fibres.

9. The child safety seat according to any one of claims 1 to 8, wherein the belt pad comprises
a rigid skeleton comprising a lower part and an upper part configured to guide the safety belt
between the lower part and the upper part, and wherein the first damping element is arranged on

the lower part and the second damping element is arranged on the upper part.

10. The child safety seat according to any one of claims 1 to 9, wherein the child safety seat

lacks an integral harness for securing the child in the child safety seat.

11. The use of a belt pad with a child safety seat for transporting a child in a vehicle, wherein
the child safety seat is configured for the child to be secured to the child safety seat with a safety
belt of the vehicle, wherein the belt pad is arranged on the safety belt, wherein the belt pad
comprises a belt guiding channel configured to receive a section of the safety belt of the vehicle,
wherein the belt pad 1s positioned in a chest area of the child, wherein the belt pad comprises a
lower component and an upper component, wherein the lower component is configured to be
positioned between the safety belt and the child when the child is seated in the child safety seat and
ts secured 1n the child safety seat with the safety belt, wherein the upper component is configured
to be positioned on a side of the safety belt opposite to a side the lower component 1s positioned
on, and wherein the lower component comprises a first damping element and the upper component

comprises a second damping element.
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