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Title
SAFETY BELT AUTOMATIC ADJUSTMENT APPARATUS AND CHILD SAFETY SEAT
THEREWITH

Background of the Invention

1. Field of the Invention

[0001] The present invention relates to a safety belt automatic
adjustment apparatus and a child safety seat therewith, and more
particularly, to a safety belt automatic adjustment apparatus and
a child safety seat having advantages of automatic adjustment for
a safety belt, simple structure, convenient operation and enhanced

safety.

2. Description of the Prior Art

[0002] In order to enhance safety of riding in motor vehicles, a child
safety seat is adapted for children at the age of 0 to 12 years. Besides
the safety concern, convenience is another important topic of the
child safety seat. For children of different ages and different body
shapes, a safety belt on the child safety seat often needs to be
adjusted. However, conventional safety belt adjustment is often
troublesome. The safety belt passes through a bottom of the child
safety seat and is exposed in front of the child safety seat. A bottom
of the safety belt needs to be pulled by hand for adjusting a length
of the safety belt, and the safety belt can be locked at a desired
position by a webbing locking component inside, which 1is very
inconvenient and not suitable for people's current needs. Therefore,
it is necessary to provide an improved safety belt automatic
adjustment apparatus with simple structure, convenient operation and

enhanced safety for solving the aforementioned problems.

Summary of the Invention

[0003] Therefore, an objective of the present invention is to provide
a safety belt automatic adjustment apparatus and a child safety seat
having advantages of automatic adjustment for a safety belt, simple

structure, convenient operation and enhanced safety, for solving the



WO 2021/094305 PCT/EP2020/081627

aforementioned problems.

[0004] In order to achieve the aforementioned objective, the present
invention discloses a safety belt automatic adjustment apparatus
including a safety belt buckle fastening assembly, a safety belt
retractor and a linking component. The safety belt buckle fastening
assembly is rotatably connected to a seat body of a child safety seat
and for connecting with a safety belt buckle. The safety belt retractor
is used for retracting a safety belt, and the safety belt retractor
includes a restraining assembly for restraining a movement of the
safety belt in a predetermined direction. The linking component is
installed between the safety belt buckle fastening assembly and the
safety belt retractor, and the safety belt buckle fastening assembly
rotates to drive the linking component and the restraining assembly,
so as to restrain or release the safety belt winding around the safety

belt retractor.

[0005] Preferably, the safety belt retractor further includes a
retractor installation component, a rotating shaft, a first ratchet
and a second ratchet. The safety belt winds around the rotating shaft,
the first ratchet is connected to an end of the rotating shaft, and

the second ratchet is connected to another end of the rotating shaft.

[0006] Preferably, the restraining assembly includes a first
restraining component 1installed on the retractor installation
component in a swingable manner and for selectively engaging with
or separating from the first ratchet, and a rotation in a first
direction of the rotating shaft is restrained when the first ratchet

is engaged with the first restraining component.
[0007] Preferably, the first restraining component is resiliently
installedon the retractor installation component by a first resilient

component.

[0008] Preferably, the restraining assembly includes a second
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restraining component 1installed on the retractor installation
component in a swingable manner and for selectively engaging with
or separating from the second ratchet, and a rotation in a second
direction opposite to the first direction of the rotating shaft is
restrained when the second ratchet is engaged with the second

restraining component.

[0009] Preferably, the second restraining component is resiliently
installed on the retractor installation component by a second

resilient component.

[0010] Preferably, a first end of the linking component is fixed on
the safety belt buckle fastening assembly, and a second end of the

linking component abuts against the first restraining component.

[0011] Preferably, an abutting surface is formed on the second end
of the linking component, and a mating surface is formed on the first

restraining component for abutting against the abutting surface.

[0012] Preferably, the safetybelt buckle fastening assembly includes
an installation component, a rotary shaft installed on the
installation component, and an insertion component connected to the

rotary shaft and for connecting with the safety belt buckle.

[0013] In order to achieve the aforementioned objective, the present
invention further discloses a child safety seat including a seat body,
a safety belt, a safety belt buckle connected to the safety belt,
and a safety belt automatic adjustment apparatus for connecting with
the safetybelt buckle. The safetybelt automatic adjustment apparatus
includes a safety belt buckle fastening assembly, a safety belt
retractor and a linking component. The safety belt buckle fastening
assembly is rotatably connected to the seat body and for connecting
with the safety belt buckle. The safety belt retractor is used for
retracting the safety belt, and the safety belt retractor includes

a restraining assembly for restraining a movement of the safety belt
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in a predetermined direction. The linking component is installed
between the safety belt buckle fastening assembly and the safety belt
retractor, and the safety belt buckle fastening assembly rotates to
drive the linking component and the restraining assembly, so as to
restrain or release the safety belt winding around the safety belt

retractor.

[0014] In summary, the safety belt retractor can be locked or released
by adjusting statuses of the safety belt buckle fastening assembly
of the safety belt automatic adjustment apparatus of the present
application, so as to lock or release the safety belt automatically.
When a child sits on the child safety seat and the safety belt buckle
fastening assembly buckles with the safety belt buckle, the safety
belt canbe tightened automatically, which has advantages of automatic
adjustment for the safety belt without manual adjustment, simple

structure, convenient operation and enhanced safety.

[0015] These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred

embodiment that is illustrated in the various figures and drawings.

Brief Description of the Drawings

[0016] FIG. 1 is a schematic drawing of a child safety seat according
to an embodiment of the present application.

[0017] FIG. 2 is a diagram of a seat body of the child safety seat
according to the embodiment of the present application.

[0018] FIG. 3 is a diagram of a safety belt automatic adjustment
apparatus in a releasing status according to the embodiment of the
present application.

[0019] FIG. 4 is a diagram of a safety belt retractor of the safety
belt automatic adjustment apparatus in the releasing status according
to the embodiment of the present application.

[0020] FIG. 5 is a diagram of the safety belt automatic adjustment

apparatus in a restraining status according to the embodiment of the
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present application.
[0021] FIG. 6 is a diagram of the safety belt retractor of the safety
belt automatic adjustment apparatus in the restraining status

according to the embodiment of the present application.

Detailed Description
[0022] In order toillustrate technical specifications and structural
features as well as achieved purposes and effects of the present

invention, relevant embodiments and figures are described as follows.

[0023] In the following detailed description of the preferred
embodiments, reference is made to the accompanying drawings which
form a part hereof, and in which is shown by way of illustration
specific embodiments in which the invention may be practiced. In this
regard, directional terminology, such as "top," "bottom," "front,"
"back, " etc., isusedwith reference to the orientation of the Figure(s)
being described. The components of the present invention can be
positioned in a number of different orientations. As such, the
directional terminology is used for purposes of illustration and is
in no way limiting. Accordingly, the drawings and descriptions will

be regarded as illustrative in nature and not as restrictive.

[0024] Please refer to FIG. 1 to FIG. 6. FIG. 1 is a schematic drawing
of a child safety seat 1 according to an embodiment of the present
application. FIG. 2 is a diagram of a seat body 11 of the child safety
seat 1 according to the embodiment of the present application. FIG.
3 is a diagram of a safety belt automatic adjustment apparatus 2 in
a releasing status according to the embodiment of the present
application. FIG. 4 is a diagram of a safety belt retractor 22 of
the safety belt automatic adjustment apparatus 2 in the releasing
status according to the embodiment of the present application. FIG.
5 is a diagram of the safety belt automatic adjustment apparatus 2
in a restraining status according to the embodiment of the present
application. FIG. 6 is a diagram of the safety belt retractor 22 of

the safety belt automatic adjustment apparatus 2 in the restraining
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status according to the embodiment of the present application. The
child safety seat 1 includes the seatbody 11 and a seat pad 12 installed
on the seat body 11. The child safety seat 1 further includes a safety
belt 10 and a safety belt buckle 13 connected to the safety belt 10.
The safety belt 10 includes a cross belt 101, a waist belt 102 and
two shoulder belts 103. The child safety seat 1 further includes the
safety belt automatic adjustment apparatus 2 for connecting or
buckling with the safety belt buckle 13. When a child is seated on
the child safety seat 1, the safety belt 10 can be tightened
automatically after the safety belt buckle 13 is buckled with the
safety belt automatic adjustment apparatus 2 without manual

adjustment.

[0025] As shown in FIG. 3, the safety belt automatic adjustment
apparatus 2 is installed in a base 111 of the seat body 11 of the
child safety seat 1. The safety belt automatic adjustment apparatus
2 includes a safety belt buckle fastening assembly 21, the safety
belt retractor 22, and a linking component 23 installed between the
safety belt buckle fastening assembly 21 and the safety belt retractor
22. Specifically, the safety belt buckle fastening assembly 21 is
rotatably connected to the seat body 11 and protrudes from the base
111 of the seat body 11. The safety belt buckle fastening assembly
21 is configured to buckle with the safety belt buckle 13. The safety
belt buckle fastening assembly 21 includes an installation component
211, a rotary shaft 212 installed on the installation component 211,
and an insertion component 213 connected to the rotary shaft 211 and

for connecting or buckling with the safety belt buckle 13.

[0026] The linking component 23 is installed between the safety belt
buckle fastening assembly 21 and the safety belt retractor 22.
Specifically, a first end of the linking component 23 is fixed on
the rotary shaft 212 of the safety belt buckle fastening assembly
21, and a second end of the linking component 23 extends to abut against
the safetybelt retractor 22. The linking component 23 can move forward

or backward with rotation of the safetybelt buckle fastening assembly
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21, so as to restrain or release the safety belt 10 winding around

the safety belt retractor 22.

[0027] As shown in FIG. 4 and FIG.6, the safety belt retractor 22
includes a retractor installation component 221, a rotating shaft
222, a first ratchet 223 and a second ratchet 224. The safety belt
10 winds around the rotating shaft 222. The first ratchet 223 is
connected to an end of the rotating shaft 222, and the second ratchet
224 is connected to another end of the rotating shaft 222. Specially,
the first ratchet 223 and the second ratchet 224 can be fixed with
the rotating shaft 222, and directions of teeth of the first ratchet
223 and the second ratchet 224 are opposite to each other. That is,
when the first ratchet 223 is restrained, the second ratchet 224 is
released, and when the second ratchet 224 is restrained, the first

ratchet 223 is released.

[0028] As shown in FIG. 4, the safety belt retractor 22 includes a
restraining assembly 220 for restraining movement of the safety belt
10 in a predetermined direction. Preferably, the restraining assembly
220 1includes a first restraining component 225 installed on the
retractor installation component 221 in a swingable manner and for
selectively engaging with or separating from the first ratchet 223,
and a second restraining component 226 installed on the retractor
installation component 221 in a swingable manner and for selectively
engaging with or separating from the second ratchet 224. A rotation
in a first direction of the rotating shaft 222 can be restrained when
the first ratchet 223 is engaged with the first restraining component
225, and a rotation in a second direction opposite to the first
direction of the rotating shaft 222 can be restrained when the second

ratchet 224 is engaged with the second restraining component 226.

[0029] Specifically, as shown in FIG. 3 to FIG. 6, the first
restraining component 225 is installed on a side of the rotating shaft
222, and the first restraining component 225 can be resiliently

installed on the retractor installation component 221 by a first
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resilient component 225a, such as a torsional spring, in a swingable
manner. The first restraining component 225 can be formed in a plate
shape and made of metal material. A protruding portion 2251 is formed
on an end of the first restraining component 225 and configured to
engage with sunken portions 2231 of the first ratchet 223. A mating
surface 2252 is formed on another end of the first restraining
component 225 and configured to abut against an abutting surface 231
formed on the second end of the linking component 23. The first
restraining component 225 can be driven by the linking component 23
for selectively engaging with or separating from the first ratchet
223. The second restraining component 226 is installed on another
side of the rotating shaft 222 and located in a position adjacent
to the second ratchet 224, and the second restraining component 226
can be resiliently installed on the retractor installation component
221 by a second resilient component 226a, such as a torsional spring,
in a swingable manner. The second restraining component 226 can be
driven by the linking component 23 for selectively engaging with or
separating from the second ratchet 224. Specifically, amiddle portion
of the second restraining component 226 is installed on the retractor
installation component 221 via a pivot, an end of the second
restraining component 226 is connected to the linking component 23,
and another end of the second restraining component 226 cooperates

with the second ratchet 224.

[0030] Specifically, when a child does not sit on the child safety
seat 1 and the safety belt buckle fastening assembly 21 does not buckle
with the safety belt buckle 13, the safety belt automatic adjustment
apparatus 2 is in the releasing status as shown in FIG. 3. At this
time, the safetybelt automatic adjustment apparatus 2 faces forwardly,
the second end of the linking component 23 abuts against the first
restraining component 225, the first restraining component 225
separates from the first ratchet 223, the end of the second restraining
component 226 is connected to the linking component 23, and the second
resilient component 226a can drive the another end of the second

restraining component 226 to engage with the second ratchet 224, as
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shown in FIG. 4. In the releasing status, a clockwise rotation of
the second ratchet 224 is restrained, a counterclockwise rotation
of the second ratchet 224 is not restrained, and the first ratchet
223 can rotate in a counterclockwise direction with the second ratchet
224, That is, the safety belt retractor 2 can be rotated in the
counterclockwise direction, so that the safety belt 10 can be released

and pulled out.

[0031] When a child sits on the child safety seat 1 and the safety
belt buckle fastening assembly 21 buckles with the safety belt buckle
13, the safety belt automatic adjustment apparatus 2 1is in the
restraining status as shown in FIG. 5. When the safety belt buckle
fastening assembly 21 is pushed from a position as shown in FIG. 3
to a position as shown in FIG. 5 along an arrow direction, the linking
component 23 is driven forwardly along the arrow direction with the
safety belt buckle fastening assembly 21 to separate from the first
restraining component 225, and the first resilient component 225a
can drive the first restraining component 225 without being abutted
by the linking component 23 to rotate toward the first ratchet 223
so as to engage with the first ratchet 223. At this time, the second
restraining component 226 is driven by the linking component 23 to
move away from the second ratchet 223, so as to disengage from the
second ratchet 224, as shown in FIG. 6. In the restraining status,
a counterclockwise rotation of the first ratchet 223 is restrained,
a clockwise rotation of the first ratchet 223 is not restrained, and
the second ratchet 224 can rotate in a clockwise direction with the
first ratchet 223. That is, the safety belt retractor 2 can be rotated
in the clockwise direction, so that the safetybelt 10 can be retracted

and tightened by the safety belt retractor 2 automatically.

[0032] In contrast to the prior art, the safety belt retractor can
be locked or released by adjusting statuses of the safety belt buckle
fastening assembly of the safety belt automatic adjustment apparatus
of the present application, so as to lock or release the safety belt

automatically. When a child sits on the child safety seat and the
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buckle, the safety belt can be tightened automatically, which has
advantages of automatic adjustment for the safety belt without manual
adjustment, simple structure, convenient operation and enhanced

safety.

[0033] Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may be made
while retaining the teachings of the invention. Accordingly, the above
disclosure should be construed as limited only by the metes and bounds

of the appended claims.
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Claims

What is claimed is:

1.

A safety belt automatic adjustment apparatus comprising:

a safety belt buckle fastening assembly;

a safety belt retractor comprising

a rotating shaft;

a first ratchet connected to an end of the rotating
shaft;

a second ratchet connected to another end of the
rotating shaft; and

a restraining assembly comprising a first
restraining component for selectively engaging with
or separating from the first ratchet and a second
restraining component for selectively engaging with

or separating from the second ratchet; and

a linking component installed between the safety belt

the

the

buckle fastening assembly and the safety belt
retractor, the safety Dbelt Dbuckle fastening
assembly driving the linking component, wherein
linking component drives the first restraining
component to engage with or separate from the first
ratchet, and a rotation in a first direction of the
rotating shaft is restrained when the first ratchet
is engaged with the first restraining component,
and

linking component drives the second restraining
component to engage with or separate from the
second ratchet, and a rotation 1in a second
direction opposite to the first direction of the
rotating shaft 1is restrained when the second
ratchet 1is engaged with the second restraining

component.

11



The safety belt automatic adjustment apparatus of claim
1, wherein the safety belt retractor further comprises
a retractor installation component, and wherein the
first restraining component is installed on the
retractor installation component in a swingable manner
for selectively engaging with or separating from the

first ratchet.

The safety belt automatic adjustment apparatus of claim
2, wherein  the first restraining component is
resiliently installed on the retractor installation

component by a first resilient component.

The safety belt automatic adjustment apparatus of claim
1, wherein the safety belt retractor further comprises
a retractor installation component, and wherein the
second restraining component 1is installed on the
retractor installation component in a swingable manner
for selectively engaging with or separating from the

second ratchet.

The safety belt automatic adjustment apparatus of claim
4, wherein the second restraining component 1is
resiliently installed on the retractor installation

component by a second resilient component.

The safety belt automatic adjustment apparatus of claim
1, wherein a first end of the linking component is
fixed on the safety belt buckle fastening assembly, and
a second end of the linking component abuts against the

first restraining component.

The safety belt automatic adjustment apparatus of claim

12



6, wherein an abutting surface is formed on the second
end of the linking component, and a mating surface is
formed on the first restraining component for abutting

against the abutting surface.

The safety belt automatic adjustment apparatus of claim
1, wherein the safety belt buckle fastening assembly
comprises:

an installation component;

a rotary shaft installed on the installation component;
and

an insertion component connected to the rotary shaft.

A child safety seat comprising:
a safety belt; and
a safety belt automatic adjustment apparatus comprising:
a safety belt buckle fastening assembly ;
a safety belt retractor for retracting the safety
belt, the safety belt retractor comprising
a rotating shaft;
a first ratchet connected to an end of the
rotating shaft;
a second ratchet connected to another end
of the rotating shaft; and
a restraining assembly for restraining a
movement of the safety belt in a predetermined
direction, the restraining assembly comprising a
first restraining component for selectively
engaging with or separating from the first
ratchet and a second restraining component for
selectively engaging with or separating from the
second ratchet; and
a linking component installed between the safety

belt buckle fastening assembly and the safety

13



10.

11.

12.

belt retractor, the safety belt buckle fastening
assembly driving the linking component so as to
restrain or release the safety belt winding
around the safety belt retractor, wherein

the linking component drives the first restraining
component to engage with or separate from the
first ratchet, and a rotation in a first
direction of the rotating shaft is restrained
when the first ratchet is engaged with the first
restraining component, and

the linking component drives the second restraining
component to engage with or separate from the
second ratchet, and a rotation 1in a second
direction opposite to the first direction of the
rotating shaft is restrained when the second
ratchet is engaged with the second restraining

component.

The child safety seat of claim 9, wherein the safety
belt retractor further comprises a retractor
installation component, and  wherein the first
restraining component 1is installed on the retractor
installation component 1n a swingable manner for
selectively engaging with or separating from the first

ratchet.

The child safety seat of claim 10, wherein the first
restraining component is resiliently installed on the
retractor installation component by a first resilient

component.

The child safety seat of claim 9, wherein the safety
belt retractor further comprises a retractor

installation component, and wherein the second
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13.

14.

15.

l6.

restraining component is installed on the retractor
installation component 1in a swingable manner for
selectively engaging with or separating from the second

ratchet.

The child safety seat of claim 12, wherein the second
restraining component is resiliently installed on the
retractor installation component by a second resilient

component.

The child safety seat of claim 9, wherein a first end
of the linking component is fixed on the safety belt
buckle fastening assembly, and a second end of the
linking component abuts against the first restraining

component.

The child safety seat of claim 14, wherein an abutting
surface is formed on the second end of the linking
component, and a mating surface is formed on the first
restraining component for abutting against the abutting

surface.

The child safety seat of claim 9, wherein the safety
belt buckle fastening assembly comprises:

an installation component;

a rotary shaft installed on the installation
component; and

an insertion component connected to the rotary shaft
and for connecting with a safety belt buckle, wherein

the safety belt buckle is connected to the safety belt.
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