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A child restraint seat assembly (10) integral with a passenger seat (12) In a vehicle. The child seat includes a back support
constructed and arranged to support a torso of a child in a seated posture. A bottom support (24) is pivotally mounted to the back
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(57) Abstract

A child restraint seat assembly (10) integral with a passenger seat (12) in a vehicle. The child seat includes a back support constructed
and arranged to support a torso of a child in a seated posture. A bottom support (24) is pivotally mounted to the back support (22) and
moveable between a stowed position and a deployed position for supporting the child in the seated posture when in the deployed position.
A pair of shoulder belts (30) extend over the back support (22) and are constructed and arranged to secure the torso of the child to the
back support (22). A pair of lap belts (32) extend over the bottom support (24) and are constructed and arranged to secure a lap region of
the child. A crotch belt (34) is integrally connected to the lap belts (32) and extends upwardly from the bottom support (24) for locking
engagement with the shoulder belts (30). The assembly is characterized by a retarding device (70) integrally formed within the bottom
support (24) and engaging the crotch belt (34) for limiting movement of the crotch belt (34) and the lap belts (32) relative to the bottom
support (24) to ensure a proper fitting relationship between the belts and the child.
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CHILD RESTRAINT SEAT SAFETY BELT ASSEMBLY

1) TECHNICAL FIELD

The subject invention relates to a seat belt restraint system for an integral automotive

child seat.

2) DESCRIPTION OF THE PRIOR ART

Integral automotive child restraint seats are well known in the art. These child seats
have a seat belt restraint system which typically includes a pair of shoulder belts, a pair of lap
belts and a crotch belt. Examples of integral child seats are shown in United States Patent Nos.
5,449,216; 5,466,043, 5,472,260, 5,653,504: and 5,704,684. Many integral child seat designs
have separate lap belts, shoulder belts and crotch belt which are all mounted to the child seat
at different mounting points. Some designs, however, have the lap belts integrally connected
to the crotch belt underneath the child seat such that movement of the crotch belt will move the
lap belts and vise versa. A deficiency with this design is that the lap and crotch belts may be
inadvertently moved into an unsafe position. In other words, the lap belts and/or crotch belt
may be moved to a position that does not correctly protect and restrain the child. Hence, it is
desirable to have a device which automatically maintains the proper posittoning of the lap and

crotch belts.

UVIVIARY OF THE INVENTION AND ADVANTAGE

A child restraint seat assembly integral with a passenger seat in a vehicle. The
assembly comprises a back support constructed and arranged to support a torso of a child in
a seated posture. A bottom support is pivotally mounted to the back support and moveable

between a stowed position and a deployed position for supporting the child in the seated

SUBSTITUTE SHEET (RULE 26)
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posture when in the deployed position. A pair of shoulder belts each extend over the back
support and are constructed and arranged to secure the torso of the child to the back support.
A pair of lap belts each extend over the bottom support and are constructed and arranged to
secure a lap region of the child. A crotch belt is integrally connected to the lap belts and
extending upwardly from the bottom support for locking engagement with the shoulder belts.
The assembly is characterized by a retarding device disposed on the bottom support and
engaging at least one of the crotch and lap belts for limiting movement of the crotch belt and

the lap belts relative to the bottom support to ensure a proper fitting relationship between the

belts and the child.
Accordingly, the subject invention Incorporates a retarding device to maintain the
proper positioning of the lap belts and crotch belt such that the lap and crotch belts may not be

moved into a position that does not correctly protect and restrain the child.

BRILF DESCRIPTION OF THE DRAWIN

—_——

Other advantages of the present invention will be readily appreciated as the same
becomes better understood by reference to the following detailed description when considered

In connection with the accompanying drawings wherein:

Figure 1 is a perspective view of a child restraint seat assembly integral with a

passenger seat in a vehicle;

Figure 2 is a perspective view of the child restraint seat assembly with the trim cover

material removed therefrom:

Figure 3 is a perspective view of the child restraint seat assembly shown in Figure 2

with an alternative retractor mechanism;

Figure 4 is a perspective view of the back of the child restraint seat assembly of Figure

SUBSTITUTE SHEET (RULE 26)
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2;

Figure 5 is a perspective view of the back of the child restraint seat assembly of Figure

Figure 6 is a bottom view of the child restraint seat assembly of Figure 2; and

Figure 7 is a cross-sectional view taken along line 7-7 of Figure 6.

DETAILED ] DI TION OF THE PREFERRED EMBODIME]

Referring to the Figures, wherein like numerals indicate like or corresponding parts
throughout the several views, a child restraint seat assembly integral with a passenger seat 12
In a vehicle (not shown) is generally shown at 10 in Figure 1. The passenger seat 12 is
illustrated as a bench-type vehicle seat which includes an adult seat cushion 14 and an adult

seat back 16. As appreciated, the child restraint seat assembly 10 may be incorporated into any

type of suitable seat design.

The child restraint seat assembly 10 includes a child seat back 18, which is mounted
within the adult seat back 16 of the passengerseat 12. The child seat assembly 10 also includes

a child seat cushion 20 which is pivotally moveable between a stowed position wherein the

Both the child seat cushion 20 and child seat back 18 are covered by a suitable foam pad and
trim cover material (not numbered) as is known in the art. The foam pad and trim cover
material may be removable for ease in cleaning the child seat assembly 10.

Referring more particularly to Figures 2 and 3, the child restraint seat assembly 10
comprises a back support 22 constructed and arranged to support a torso of a child (not shown)

In a seated posture. The assembly 10 also comprises a bottom support 24 pivotally mounted
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to the back support 22 and moveable between the stowed position and the deployed position
for supporting the child in the seated posture when in the deployed position. The back support
22 and the bottom support 24 are the structural members which form the child seat back 18 and
child seat cushion 20, respectively. A lower mounting bracket 26 extends from the back
support 22 for pivotally mounting the bottom support 24 thereto. The back support 22 is
secured to the passenger seat 12 by an upper mounting bracket 28 and the lower mounting

bracket 26. The back support 22 and bottom support 24 are preferably molded from a suitable

structural plastic material as is known in the art.

A pair of shoulder belts 30 each extend over the back support 22 and are constructed

the child. The lap region of the child typically inéludes the waist and thigh of the child. A
crotch belt 34 is integrally connected to the lap belts 32 and extends upwardly from the bottom
support 24 for locking engagement with the shoulder belts 30. Specifically, one of the distal
ends of the crotch belt 34 is firmly stitched to a mid section 36 of the lap belts 32. The
shoulder belts 30, lap belts 32, and crotch belt 34 form a seat belt restraint system for the
integral child seat assembly 10.

The back support 22 includes a pair of top apertures 38 with the shoulder belts 30
passing therethrough. A pair of top slots 40 mate with the top apertures 38 in the back support
22 for providing access to the top apertures 38 such that the shoulder belts 30 may be installed
within the top apertures 38. The top apertures 38 are relatively large which increases the range
of angles for which the shoulder belts 30 can extend thereby accommodating a wider size range

of children. Similarly, the bottom support 24 includes a pair of side apertures 42 with the lap
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belts 32 passing therethrough. A pair of side slots 44 mate with the side apertures 42 of the
bottom support 24 for providing access to the side apertures 42 such that the lap belts 32 may

be installed within the side apertures 42.
The pair of shoulder belts 30 include a right shoulder belt 30 and a left shoulder belt
> 30 and the pair of lap belts 32 similarly include a right lap belt 32 and a left lap belt 32.
Preferably, the right shoulder belt 30 and the right lap belt 32 are interconnected to form one
continuous right seat belt and the left shoulder belt 30 and the left lap belt 32 are
interconnected to form one continuous left seat belt. For 1llustrative purposes, the right and left
seat belts are numbered as the separate shoulder 30 and lap 32 belt portions. As appreciated,
10 the lap belts 32 and shoulder belts 30 could be separated without deviating from the overall

scope of the subject invention.

A latch 46 is mounted to each of the right and left seat belts at the interface of the
corresponding shoulder 30 and lap belts 32. A buckle 48 disposed on a distal end of the crotch
belt 34 for selective engagement with the latches 46 to secure the shoulder 30 and the lap 32

15 belts to the crotch belt 34. The latch 46 is of a type which includes two separate parts that are
Joined together when the latch 46 is latched to the buckle 48 as is known in the art.

A shoulder belt clip 50 is mounted to each of the shoulder belts 30 between the latch
46 and the top apertures 38 in the back support 22 for maintaining the shoulder belts 30 in a
substantially parallel configuration. Shoulder belt clips 50 of this type are also well known in

20 the art.

Referring to F igures 4 and 5, the shoulder belts 30 extend through their corresponding

top apertures 38 and extend downwardly behind the back support 22. The two shoulder belts

30 are integrally transitioned into one another at a laterally extending belt portion 52. The
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transitioning lateral belt portion 52 is reinforced to maintain the configuration shown by being
firmly stitched to a horizontally disposed rigid plastic member (not numbered). A retractor
strap 54 has one end stitched to the lateral belt portion 52 and has an opposite end received in
a safety belt retractor mechanism 56.

There are two contemplated embodiments of the safety belt retractor mechanism 56.
The preferred embodiment incorporates an automatic retractor 56 as shown in Fi gures 2 and
4. An alternative embodiment incorporates a manually actuated cinch type retractor 56 as
shown in Figures 3 and 5. Either retractor mechanism 56 is mounted by suitable fasteners on
the back support 22 and particularly to the lower mounting bracket 26.

Referring more particularly to the automatic retractor 56 as shown in F 1gures 2 and 4,
it can be appreciated that the retractor strap 54 1s wound around a rotatable reel 58. The reel
58 1s rotatable in a conventional fashion in opposite directions about its own axis to effectuate
pay-out and take-up of retractor strap 54. Particularly, the retractor 56 permits pay-out of the
retractor strap 54 when actuating a release strap 62. Otherwise, the retractor 56 locks the
retractor strap 54 in place. A Bowden wire 60 extends from the retractor 56 to the release strap
62 extending through an opening 64 located in an upper left hand corner of the back support
22. A cable runs throughout the length of the Bowden wire 60. One end of cable 1s attached
by suitable means to the release strap 62. The cable in turn extends forwardly through the
opening 64 in back support 22 so that it is easily accessible to an adult user to release the
assoclated retractor 56 and enable pay-out of retractor strap 54 for facilitating removal of the
child from the child seat assembly 10. The release strap 62 1s designed with an end portion of
the material doubled over and stitched to form a loop to facilitate manual engagement. It can

be appreciated from the drawings that placement of the loop of release strap 62 can be in either
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upper left corner of the back support.22 as shown.or thrdugh another bpéning in the right hand

corner of the back support 22.

Figures 3 and 5, the retractor strap 54 extends downwardly from the lateral belt portion 52.
The strap 54 extends through the manually actuated retractor mechanism 56, and, as shown
best in Figure 3, further extends forwardly under the seat bottom and is drawn upwardly
through a front aperture 66 in the seat bottom. At the end of the retractor strap 54 1s disposed
a grip piece 68. It can be seen that the manually actuatable retractor 56 receives the retractor
strap 54 in conventional fashion. When the strap 54 1s pulled by the grip end 68, the strap 54
will be ratcheted by the retractor 56 so as to ti ghten the shoulder belts 30 in restraining relation

over the torso of the child. The retractor 56 will release its grip on the retractor strap 54 only

upon pulling on release strap 62.

Referring to back to F 1gures 2 and 3, and also to Figures 6 and 7, the assembly 10 is
characterized by a retarding device 70 disposed on the bottom support 24 and engaging at least
one of the crotch 34 and lap 32 belts for hmiting movement of the crotch belt 34 and the lap
32 belts relative to the bottom support 24 to ensure a proper fitting relationship between the
belts 30, 32, 34 and the child. Preferably, the crotch belt 34 engages the retarding device 70
to limit the movement of the crotch belt 34 and the lap belts 32 relative to the bottom support
24. In other words, the relative movement of the three belts 30, 32, 34 is limited by the
retarding device 70 such that the child will always be properly restrained within the child

restraint seat assembly 10. As appreciated, the lap belts 32 may €ngage one or more retarding

devices without deviating from the overall scope of the subject invention.

As shown best in Figures 6 and 7, the crotch belt 34 loops through the retarding device
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70 such that the frictional forces betweexi the crotch belt 34 and the retarding device 70 limit
the movement of the crotch belt 34. The retarding device 70 is designed to stabilize and restrict
movement of the crotch belt 34 and lap belts 32. Preferably, the retarding device 70 is integral
with the bottom support 24. The bottom support 24 has a frontal section and a mid section with
an opening 72 disposed in the mid section. The retarding device 70 includes a pair of Integral
flanges 74 extending into the opening 72 with the crotch belt 34 looping around the flanges 74.
The opening 72 and flanges 74 create a generally H-shaped configuration. As appreciated, the
retarding device 70 may be a separate component from the bottom support 24 and may have
any suitable configuration without deviating from the overall scope of the subject invention.

The bottom support 24 includes the front aperture 66 in the frontal section with the
crotch belt 34 passing upwardly through the front aperture 66. A front slot 76 mates with the
front aperture 66 in the frontal section of the bottom support 24 for providing access to the
front aperture 66 such that the crotch belt 34 may be installed within the front aperture 66. The
crotch belt 34 passes downward through the front aperture 66, underneath the bottom support
24, upward through the opening 72 in the bottom support 24, over the flanges 74, back
downward through the opening 72 in the bottom support 24 and underneath the bottom support
24 until mated with the lap belts 32. This design allows for passive crotch buckle positioning
as necessary for children users within a nominal range of sizes. In particular, because the front
aperture 66 is positioned more forwardly than what is conventional, the crotch belt 34 more
comfortably accommodatesa wider range of children without the need for adjusting the length
of the crotch belt 34. In all cases, the crotch belt 34 should extend at an angle between 45° -
90° to the horizontal when the buckle 48 is latched In restraining relation to a child and

position the buckle 48 so that the lap belts 32 pass over the child's thighs when the belt

SUBSTITUTE SHEET (RULE 26)
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arrangement 1s locked in restraining relation.

The crotch belt 34 acts as an anchor point for the seat belt restraint system. The points
at which the upper portions of shoulder belts 30 engage the top apeftures 38 may serve as upper
anchor points. In addition, the two points at which the lap belts 32 extend through the side
slots 44 are considered to constitute two further anchor points. Thus, a five point belt system
1s provided.

In accordance with the present invention, the belt cloth material forming the five point
restraining system is formed into a single, interconnected unit. The interconnected unit of belt
material can be appropriately anchored, such as by being passed through the various apertures
38, 42 in the back support 22 and bottom support 24 to form the five-point restraint.
Specifically, the front aperture 66 and front slot 76 are similar to the apertures and slots used
by the shoulder 30 and lap 32 beits. During the mounting of the belts, each of the shoulder 30,
lap 32 and crotch 34 belts are first draWn through the corresponding siots 44. 76. Next, the
belts 30, 32, 34 are manuaily manipulated so as to be disposed within the corresponding
apertures 38, 42, 66 where the belts 30, 32, 34 remains during use.

The invention has been described in an illustrative manner, and it is to be understood
that the terminology which has been used is Intended to be in the nature of words of description

rather than of limitation.

Obviously, many modificationsand variations of the present invention are possible in
light of the above teachings. It is, therefore, to be understood that within the scope of the
appended claims, wherein reference numerals are merely for convenience and are not to be any

way limiting, the invention may be practiced otherwise than as specifically described.
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WHAT IS CLAIMED IS:
1. A child restraint seat assembly (10) comprising;

a back support (22) constructed and arranged to support a torso of a child in a seated
posture;

a bottom support (24) pivotally mounted to said back s'upport and moveable between
a stowed position and a deployed position for supporting the child in the seated posture when

in said deployed position, said bottom support having a frontal section and a mid section;

a pair of shoulder belts (30) each extending over said back support (22) constructed and

arranged to secure the torso of the child to said back support;

a pair of lap belts (32) each extending over said bottom support constructed and

arranged to secure a lap region of the child; and

a crotch belt (34) integrally connected to said lap belts and extending upwardly from

said bottom support for locking engagement with said shoulder belts; and

a retarding device (70) integrally disposed on said bottom support with said crotch belt
engaging said retarding device to limit movement of said crotch belt and said lap belts relative
to said bottom support to ensure a proper fitting relationship between said belts and the child,
said retarding device characterized by an opening (72) in said mid section and a pair of integral
flanges (74) extending into said opening with said crotch belt looping around said flanges.

2. An assembly as set forth in claim 1 wherein said bottom support (24) includes a
front aperture (66) in said frontal section with said crotch belt passing upwardly through said
front aperture.

3. An assembly as set forth in claim 2 further including a front slot (76) mating with

said front aperture (66) in said frontal section of said bottom support for providing access to

10
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sald front aperture such that said crotch belt may be insfalled within said front épertui'é.
4. An assembly as set forth in claim 3 wherein said bottom support includes a pair of

side apertures (42) with said lap belts passing therethrough.

such that said lap belts may be installed within said side apertures.

6. An assembly as set forth in claim 1 wherein said back support includes a pair of top
apertures (38) with said shoulder belts (30) passing therethrough.

7. An assembly as set forth in claim 6 further including a pair of top slots (40) mating
with said top apertures in said back support for providing access to said top apertures such that
said shoulder belts (30) may be installed within said top apertures.

8. An assembly as set forth in claim 1 wherein said pair of shoulder belts (30) includes
a nght shoulder belt and a left shoulder belt and said pair of lap belts (32) includes a right lap
belt and a left lap belt, said right shoulder belt and said right lap belt are interconnected to form

one continuous right seat belt and said left shoulder belt and said left lap belt are interconnected

to form one continuous left seat belt.

9. An assembly as set forth in claim 8 further including a latch (46) mounted to each
of said right and left seat belts at an interface of said corresponding shoulder and lap belts.
10. An assembly as set forth in claim 9 further including a buckle (48) disposed on a

distal end of said crotch belt (34) for selective engagement with said latches to secure said

shoulder and said lap belts to said crotch belt.

1. An assembly as set forth in claim 10 further including a shoulder belt clip (50)

mounted to each of said shoulder beits between said latch and said top apertures in said back

11
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support for maintaining said shoulder belts in a substantially parallel configuration.
12. Anassembly as set forth in claim 1 further including a retractor (56) mounted

on said back support and operably connected with the shoulder belts (30), said retractor (56)

selectively operable to effect pay-out or take-up of said shoulder belts (30).

S 13. Anassembly as set forth in claim 12, wherein said retractor (56) has a release

strap (62) for effecting said pay-out of said shoulder belts (30) when said release strap is

actuated.

14. Anassembly as set forth in claim 13, wherein said retractor (36) has a retractor

strap (54) which extends from the shoulder belts (30) through said retractor (56), under said

10 seat bottom and drawn through a front aperture (66) in said bottom support (24), whereby

tensioning said retractor strap (54) effects take-up of said shoulder belts (30).
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