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(57) ABSTRACT

A child seat upper harness attachment system includes a
vehicle seat having a seat back supported on a seat back
support structure and a seat base member. A first shoulder
strap extends through at least one first aperture in the seat
back and is releasably connected to a multiple attachment
point buckle for restraint of a child occupant of the vehicle
seat. A second shoulder strap extends through at least one
second aperture in the seat back and is releasably connected
to the multiple attachment point buckle for restraint of the
child occupant. A crotch-strap extends through the seat base
member and is releasably connected to the multiple attach-
ment point buckle for restraint of the child occupant. A belt
connecting member connects one of the first shoulder strap
or the second shoulder strap to the seat back support

structure.
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FIG. 4
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FIG. 8
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FIG. 11
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FIG. 15
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INTEGRATED CHILD SEAT UPPER
HARNESS ATTACHMENT AND ROUTING
METHODS

INTRODUCTION

[0001] The present disclosure relates to seat configura-
tions, passenger restraint devices and seat support configu-
rations for vehicle passenger seats.

[0002] Automobile vehicles, including shared-ride
vehicles are required to provide occupant restraint systems.
Vehicle users with children requiring a vehicle safety seat
are commonly required to bring their own child seat for
vehicle use and then carry the child seat after arrival at their
destination. The seatbelt configuration of shared-ride
vehicles is normally configured for adults, therefore signifi-
cant time is often required for a user with a child seat to
reconfigure the seat belt arrangement, including adding
necessary extenders or coupling members to load the child
seat. Features such as seatbelt extenders may or may not be
accessible in the vehicle or may be missing after a previous
use without proper re-stowage. Adult passengers who enter
the vehicle at a later time may also find the reconfigured
seatbelt arrangement inappropriate for ease of use. This
loading and unloading situation is time intensive, detracts
from the shared-ride convenience and may also impact
arrival or departure of other passengers in the vehicle.
[0003] Thus, while current shared-ride vehicle seating
configurations achieve their intended purpose, there is a
need for a new and improved system and method for
accommodating shared-ride child restraints.

SUMMARY

[0004] According to several aspects, a child seat upper
harness attachment system includes a vehicle seat having a
seat back and a seat base member. A first shoulder strap
extends through at least one first aperture in the seat back
and is releasably connected to a multiple attachment point
buckle for restraint of a child occupant of the vehicle seat.
A second shoulder strap extends through at least one second
aperture in the seat back and is releasably connected to the
multiple attachment point buckle for restraint of the child
occupant. A crotch-strap extends through the seat base
member and is releasably connected to the multiple attach-
ment point buckle for restraint of the child occupant. The
first shoulder strap, the second shoulder strap and the
crotch-strap are removed from a storage location in or
behind the vehicle seat when the child occupant is present.
[0005] In another aspect of the present disclosure, a first
belt retractor assembly allows extension and retraction of the
first shoulder strap; and a second belt retractor assembly
allows extension and retraction of the second shoulder strap.
[0006] In another aspect of the present disclosure, the first
belt retractor assembly and the second belt retractor assem-
bly are fixed to a rear surface of the seat back.

[0007] In another aspect of the present disclosure, the at
least one first aperture defines multiple first elongated aper-
tures each having a common spacing between successive
ones of the first elongated apertures.

[0008] In another aspect of the present disclosure, the at
least one second aperture defines multiple second elongated
apertures each having a common spacing between succes-
sive ones of the second elongated apertures; and predeter-
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mined ones of the first elongated apertures and the second
elongated apertures are oriented at a common elevation and
define aperture pairs.

[0009] In another aspect of the present disclosure, a plate
is fixed on a rear surface of the seat base member of the
vehicle seat; and a cavity member is positioned above the
plate which is also fixed to the rear surface.

[0010] In another aspect of the present disclosure, a first
latch member and a second latch member are both normally
stored within a rear-facing cavity defined by the cavity
member, each of the first latch member and the second latch
member having an elongated slot adapted to slidably receive
one of the first shoulder strap or the second shoulder strap.

[0011] In another aspect of the present disclosure, a first
rail is fixed to the plate and is oriented substantially verti-
cally. A second rail is fixed to the plate and is oriented
substantially parallel to the first rail. Each of the first rail and
the second rail have multiple elongated apertures which are
equally spaced apart from successive ones of the elongated
apertures of each rail, with pairs of the elongated apertures
of the first rail and the second rail located at a common
elevation.

[0012] In another aspect of the present disclosure, the first
latch member when removed from the rear-facing cavity is
releasably received in one of the elongated apertures of the
first rail; and the second latch member when removed from
the rear-facing cavity is releasably received in a paired one
of the elongated apertures of the second rail.

[0013] In another aspect of the present disclosure, each of
the first latch member and the second latch member
includes: an elongated member having the elongated slot
therein; a latch member rod extending from the elongated
member; each of the first latch member and the second latch
member includes: an elongated member having the elon-
gated slot therein; a latch member rod extending from the
elongated member; and a barrel portion oriented perpen-
dicular to the latch member rod.

[0014] According to several aspects, a child seat upper
harness attachment system includes a vehicle seat having a
seat back supported on a seat back structure and a seat base
member. A first shoulder strap extends through at least one
first aperture in the seat back and is releasably connected to
a multiple attachment point buckle for restraint of a child
occupant of the vehicle seat. A second shoulder strap extends
through at least one second aperture in the seat back and is
releasably connected to the multiple attachment point buckle
for restraint of the child occupant. A crotch-strap extends
through the seat base member and is releasably connected to
the multiple attachment point buckle for restraint of the child
occupant. At least one belt connecting member connects one
of the first shoulder strap or the second shoulder strap to the
seat back support structure.

[0015] In another aspect of the present disclosure, the seat
back support structure includes at least one sinuous tube
member having at least one horizontal tube portion with the
at least one belt connecting member defining a hook member
releasably connected to the at least one horizontal tube
portion.

[0016] In another aspect of the present disclosure, the at
least one belt connecting member defines a first belt con-
necting member attached to the first shoulder strap and a
second belt connecting member attached to the second
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shoulder strap; and the at least one sinuous tube member
defines first and second sinuous tube members oriented
parallel to each other.

[0017] In another aspect of the present disclosure, the at
least one horizontal tube portion defines multiple horizontal
tube portions of each of the first and second sinuous tube
members, with pairs of the horizontal tube portions of each
of the first and second sinuous tube members oriented at
common elevations.

[0018] In another aspect of the present disclosure, the seat
back support structure includes at least one sinuous tube
member having at least one extended length vertical portion
with the at least one belt connecting member defining a hook
member releasably connected to the at least one extended
length vertical portion.

[0019] In another aspect of the present disclosure, a stor-
age cavity is created below a surface of the seat base
member. The storage cavity includes: a first depth cavity
portion wherein the crotch-strap is positioned for storage of
the crotch-strap; and a second depth cavity portion which is
deeper than the first depth cavity portion, the second depth
cavity portion receiving a releasable buckle member of the
crotch-strap for storage of the releasably buckle member.

[0020] In another aspect of the present disclosure, a stor-
age cavity is created in the vehicle seat, wherein the first
shoulder strap, the second shoulder strap and the crotch-
strap are removed from the storage location when the child
occupant is present.

[0021] According to several aspects, a child seat upper
harness attachment system includes a vehicle seat having a
seat back supported on a seat back structure and a seat base
member meeting the seat back at a bite-line located at a
junction between the seat back and the seat base member. A
first shoulder strap extends through the bite-line and is
releasably connected to a multiple attachment point buckle
for restraint of a child occupant of the vehicle seat. A second
shoulder strap extends through the bite-line and is releasably
connected to the multiple attachment point buckle for
restraint of the child occupant. A crotch-strap extends
through the seat base member and is releasably connected to
the multiple attachment point buckle for restraint of the child
occupant. A first belt connecting member releasably con-
nects the first shoulder strap to the seat support structure and
a second belt connecting member releasably connects the
second shoulder strap to the seat back support structure. The
first belt connecting member and the second belt connecting
member are positioned at a common elevation when con-
nected to the seat support structure. A storage cavity is
created in the vehicle seat. The first shoulder strap, the
second shoulder strap and the crotch-strap are removed from
the storage location when the child occupant is present.

[0022] In another aspect of the present disclosure, the seat
support structure includes parallel first and second sinuous
tube members. The first and second belt connecting mem-
bers each define a hook member for releasable connection to
one of the sinuous tube members.

[0023] In another aspect of the present disclosure, the seat
support structure includes parallel first and second rails each
having multiple elongated apertures which are equally
spaced apart from successive ones of the elongated aper-
tures. The first and second belt connecting members each
define a latch member having a barrel portion received in
one of the elongated apertures with the barrel portion
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thereafter rotated approximately 90 degrees to inhibit release
of the latch member from the first or second rail.

[0024] Further areas of applicability will become apparent
from the description provided herein. It should be under-
stood that the description and specific examples are intended
for purposes of illustration only and are not intended to limit
the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The drawings described herein are for illustration
purposes only and are not intended to limit the scope of the
present disclosure in any way.

[0026] FIG. 1 is a front elevational view of a child seat
upper harness attachment system according to an exemplary
embodiment;

[0027] FIG. 2 is a right rear perspective view of the child
seat upper harness attachment system of FIG. 1;

[0028] FIG. 3 is a rear elevational view of the child seat
upper harness attachment system of FIG. 1;

[0029] FIG. 4 is a left rear perspective view of another
aspect of a child seat upper harness attachment system; and
[0030] FIG. 5 is a rear elevational view of a child seat
upper harness attachment system modified from FIG. 3;

[0031] FIG. 6 is a right rear perspective view taken at area
6 of FIG. 5;
[0032] FIG. 7 is a front elevational view of a child seat

upper harness attachment system according to another
exemplary embodiment;

[0033] FIG. 8 is a front elevational view of a restraint
system for the embodiment of FIG. 7;

[0034] FIG. 9is arestraint system similar to FIG. 8 in each
of a deployed and a stowed position;

[0035] FIG. 10 is an exploded assembly view of a seatbelt
system for use with the child seat upper harness attachment
system of the present disclosure;

[0036] FIG. 11 is a front elevational view of the child seat
upper harness attachment system of FIG. 1 further including
an adult seat belt;

[0037] FIG. 12 is a front left perspective view of a child
seat upper harness attachment system according to a further
aspect;

[0038] FIG. 13 is a front elevational view of the child seat

upper harness attachment system of FIG. 12;

[0039] FIG. 14 is a front left perspective view of the child
seat upper harness attachment system of FIG. 12 presenting
the attachment members;

[0040] FIG. 15 is a front left perspective view of a child
seat upper harness attachment system modified from FIG.
12;

[0041] FIG. 16 is a front right perspective view of a child

seat upper harness attachment system according to a further
aspect; and

[0042] FIG. 17 is a front left perspective view of a child
seat upper harness attachment system according to a further
aspect.

DETAILED DESCRIPTION

[0043] The following description is merely exemplary in
nature and is not intended to limit the present disclosure,
application, or uses.

[0044] Referring to FIG. 1, a child seat upper harness
attachment system 10 is provided with a vehicle seat 12 and
is adapted to restrain a child occupant 14 against a seat back
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16 and onto a seat base member 18. A seatbelt configuration
20 is provided which is anchored to the vehicle seat 12 and
includes a right-side or first shoulder strap 22 which extends
outwardly from one or more apertures 24 created in the seat
back 16, over a right side of the child occupant 14 and is
releasably latched to a five-point buckle 26. The seatbelt
configuration 20 also includes a left-side or second shoulder
strap 28 which extends outwardly from the one or more
apertures 24 created in the seat back 16, over a left side of
the child occupant 14 and is releasably latched to the
five-point buckle 26. A right-side waist strap 30 extends
outwardly from a bite-line 32 located at a junction between
the seat back 16 and the seat base member 18, partially about
a waist of the child occupant 14, and is also releasably
connected to the five-point buckle 26. Similarly, left-side
waist strap 34 extends outwardly from the bite-line 32 and
partially about the waist of the child occupant 14, and is
releasably connected to the five-point buckle 26. A crotch-
strap 36 extends upwardly through the seat base member 18
between the legs of the child occupant 14 and is fixedly
connected to the five-point buckle 26.

[0045] Referring to FIG. 2 and again to FIG. 1, multiple
features are provided with the child seat upper harness
attachment system 10 to accommodate different sizes of the
child occupant 14 and to store components of the system
both when in use and when not in use. A plate 40 is fixed on
a rear surface 38 of the vehicle seat 12 and a cavity member
42 is positioned above the plate 40 which is also fixed to the
rear surface 38. The plate 40 supports a first rail 44 which is
fixed to the plate 40 and is oriented substantially vertically,
and a second rail 46 which is fixed to the plate 40 and is
oriented substantially parallel to the first rail 44. Each of the
first rail 44 and the second rail 46 are identical therefore the
following discussion of the first rail 44 applies equally to the
second rail 46. The first rail 44 includes multiple elongated
apertures 48 which are equally spaced apart from successive
ones of the elongated apertures. Pairs of the elongated
apertures are defined for the first rail 44 and the second rail
46, such as a first aperture pair 50. Each aperture pair 50
includes an elongated aperture of each of the first rail 44 and
the second rail 46 which are located at a common elevation.

[0046] A first latch member 52 shown in a deployed
position is releasably received in one of the elongated
apertures 48a of the first rail 44 and a second latch member
54 shown in a deployed position is releasably received in a
paired one of the elongated apertures, such as elongated
aperture 486 of the second rail 46. Each of the first latch
member 52 and the second latch member 54 are identical
and have an elongated member 56 adapted to receive a seat
belt described in greater detail in reference to FIGS. 4 and
6.

[0047] When the first latch member 52 and the second
latch member 54 are not in use, identified as first latch
member 52' and second latch member 54", they are stored
within a rear-facing cavity 58 defined by the cavity member
42. Each of the latch members such as the first latch member
52" includes a barrel portion 60 oriented perpendicular to a
latch member rod 62 to which the elongated member 56' is
fixed. The first latch member 52' is stored by suspending the
barrel portion 60 from a first pair of hooks 64 fixed and
extending away from the cavity member 42. Similarly, the
second latch member 54' is stored by suspending its barrel
portion 60' from a second pair of hooks 66 also fixed and
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extending away from the cavity member 42. A seat belt 68
having a buckle 70 is also stored in the rear facing cavity 58
when not in use.

[0048] Referring to FIG. 3 and again to FIG. 2, a cover 72
is provided which is sized to overlay the cavity member 42.
The cover 72 when in the closed position shown is oriented
substantially flush with a seat back surface 74. The cover 72
provides a first opening 76 and a second opening 78 which
provide finger access openings for a user to access and
remove the cover 72 to either store the latch members (as
shown in FIG. 2) and the seat belt 68 (only partially shown
in this view), or to remove and deploy the latch members
such as the deployed first latch member 52 and the second
latch member 54 as shown.

[0049] Referring to FIG. 4 and again to FIGS. 1 through
3, a child seat upper harness attachment system 80 is
modified from the child seat upper harness attachment
system 10, therefore only the differences will be further
discussed herein. The child seat upper harness attachment
system 80 includes a first belt retractor assembly 82 and a
second belt retractor assembly 84 each fixed to a seat back
86 of the vehicle seat. A first shoulder strap 88 is extended
from the first belt retractor assembly 82 and is fed through
one of multiple slots 90 created through the seat back 86 and
functions similar to the left-side or second shoulder strap 28
described in reference to FIG. 1. A second shoulder strap 92
is extended from the second belt retractor assembly 84 and
is fed through one of multiple slots 94 created through the
seat back 86 and functions similar to the right-side or first
shoulder strap 22 described in reference to FIG. 1. The
multiple slots 90 and the multiple slots 94 are aligned in
horizontal pairs similar to the aperture pairs 50 described in
reference to FIG. 2, such that the first shoulder strap 88 and
the second shoulder strap 92 exit through a seat front face 96
at a predetermined common elevation from the slots 90, 94
based on a height of the child occupant of the vehicle seat.
[0050] Referring to FIG. 5 and again to FIGS. 1 through
4, each of the first latch member 52 and the second latch
member 54 are releasably connected. Each of the first latch
member 52 and the second latch member 54 can be raised in
an upward direction 98 for example from the elongated
aperture 48b up to an elongated aperture 48¢ or lowered in
a downward direction 100 for example from the elongated
aperture 48b to an elongated aperture 484.

[0051] Referring to FIG. 6 and again to FIG. 5, each of the
first latch member 52 and the second latch member 54 (the
second latch member 54 is shown as an example) include an
elongated slot 102 through which a seat belt is extended,
with the elongated member 56, 56' providing a height
adjustable guide for the seat belt. The first latch member 52
and the second latch member 54 are releasably attached by
first rotating the barrel portion 60, 60' approximately 90
degrees to a vertical orientation, inserting the barrel portion
60, 60' into one of the elongated apertures 48, 48' and then
axially rotating the latch member rod 62, 62' about a
longitudinal axis 104 of the latch member rod 62, 62'
approximately 90 degrees until the barrel portion 60, 60' is
oriented in a horizontal orientation shown. This horizontal
orientation of the barrel portion 60, 60' precludes release of
the first latch member 52 or the second latch member 54
until the latch member is again rotated to release the barrel
portion 60, 60'.

[0052] Referring to FIG. 7 and again to FIG. 1, according
to several aspects, the right-side waist strap 30 can be
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released from a normally hidden storage position within the
bite-line 32 and connected to the five-point buckle 26 across
a waist 106 of the child occupant 14. Similarly, the left-side
waist strap 34 can be released from a normally hidden
storage position within the bite-line 32 and connected to the
five-point buckle 26 across the waist 106 of the child
occupant 14. The crotch-strap 36 is folded down and is out
of sight in this view.

[0053] Referring to FIG. 8 and again to FIG. 7, further
access to the right-side waist strap 30 in a stowed position
shown can be provided by a release connector 108 acces-
sible through a clearance aperture 110 created above the
bite-line 32 and through the seat back 16. Similarly, access
to the left-side waist strap 34 in a stowed position shown can
be provided by a release connector 112 accessible through a
clearance aperture 114 created above the bite-line 32 and
through the seat back 16. The crotch-strap 36 is shown in a
deployed position after lifting out of a storage cavity 116
provided in the seat base member 18 with a releasable
buckle member 118 at an end of the crotch-strap 36 adapted
for connection to the five-point buckle 26.

[0054] Referring to FIG. 9 and again to FIG. 8, the
crotch-strap 36 is shown in each of a deployed position and
a stowed position. In the stowed position, the crotch-strap
36' is positioned within the storage cavity 116 below a
surface of the seat base member 18 in a first depth cavity
portion 120 of the storage cavity 116. To accommodate the
thickness of the releasable buckle member 118 below the
surface of the seat base member 18, the storage cavity 116
includes a second depth cavity portion 122 which is deeper
than the first depth cavity portion 120. The releasable buckle
member 118 is stored within the second depth cavity portion
122. The crotch-strap 36 extends upwardly into the first
depth cavity 120 of the storage cavity 116 through an
opening 124 of the seat base member 18. According to
several aspects, the storage cavity 116 is provided with a
flip-up or releasable cushion feature that covers the storage
cavity 116 when the crotch-strap 36 and the releasable
buckle member 118 are in a stowed position within the
storage cavity 116.

[0055] Referring to FIG. 10 and again to FIGS. 4 through
9, a seatbelt configuration 126 is adaptable for use with any
one of the child seat upper harness attachment systems
described herein. The seatbelt configuration 126 includes a
first belt retractor assembly 128 having an extendable seat
belt 130 which is fed through a first chest connector 132, and
which can be further connected to a first buckle coupling
member 134. The first buckle coupling member 134 includes
a slot 136 through which the seat belt 130 is led and a male
connector 138. In lieu of the buckle coupling member 134,
the seat belt 130 can be connected to a standard buckle
connector 140 which can be releasably connected to a
buckle member 142. The buckle member 142 is in turn
connected to a fixed seat belt 144.

[0056] The seatbelt configuration 126 can further include
a second chest connector 146, with each of the first chest
connector 132 and the second chest connector 146 having
pairs of slots 148 allowing for adjustable positioning of the
first chest connector 132 along the seat belt 130 and for
adjustable positioning of the second chest connector 146
along a second seat belt 130' extended from a second belt
retractor assembly 128' when the first chest connector 132
and the second chest connector 146 are releasably coupled
together. The first buckle coupling member 134 receiving
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the seat belt 130 and a second buckle coupling member 150
receiving the seat belt 130" through slots 152 are then
releasably coupled using the male connector 138 of the first
buckle coupling member 134 and a male connector 154 of
the second buckle coupling member 150 to a 3-point harness
buckle 156. A crotch-strap 158 is fixedly connected by a
loop member 160 to the 3-point harness buckle 156. Any of
the fixed seat belts 144, 144' include a connecting ring 161
at a free end which allow the fixed seat belts 144, 144 to be
fixed using a fastener to seat structure or to vehicle structure.
[0057] Referring to FIG. 11 and again to FIG. 1, the
vehicle seat 12 is also adapted to restrain an adult occupant
(not shown) using a shoulder strap 162. The shoulder strap
162 is led through a shoulder belt retainer 164 which is fixed
to the vehicle seat 12 proximate to a shoulder height of the
adult occupant.

[0058] Referring to FIG. 12 and again to FIGS. 2 through
6, a child seat upper harness attachment system 166 is
modified from the child seat upper harness attachment
system 10 as follows. The child seat upper harness attach-
ment system 166 includes a seat back support structure 168
to which is attached at least one sinuous tube member 170
facing toward a passenger or a child passenger seated on the
vehicle seat. A first seat belt 172 is releasably attached to the
tube member 170 using a hook member defining a first
hooked belt clip 174, with the first seat belt 172 extending
through one of multiple slots such as the multiple slots 90
described in reference to FIG. 4 created through the seat
back (not shown in this view for clarity).

[0059] Referring to FIG. 13 and again to FIG. 12, the first
seat belt 172 is led through a chest connector 175 which is
similar to the second chest connector 146 described in
reference to FIG. 10, and through a buckle coupling member
176 which is similar to the second buckle coupling member
150. The buckle coupling member 176 is releasably coupled
to a 3-point buckle 178 similar to the 3-point buckle 156 and
the first seat belt 172 is then led to a first guide member 180.
A second seat belt 182 is releasably attached to a second tube
member (shown and described in greater detail in reference
to FIG. 14) using a hook member defining a second hooked
belt clip 184. The second seat belt 182 is led through the
chest connector 175 and through a buckle coupling member
186 which is similar to the first buckle coupling member
134. The buckle coupling member 186 is also releasably
coupled to the 3-point buckle 178 and the second seat belt
182 is then led to a second guide member 188.

[0060] Referring to FIG. 14 and again to FIGS. 12 and 13,
a second sinuous tube member 190 is positioned substan-
tially parallel to the first sinuous tube member 170. Each of
the first sinuous tube member 170 and the second sinuous
tube member 190 are identical, therefore the following
discussion of the second sinuous tube member 190 applies
equally to the first sinuous tube member 170. The second
sinuous tube member 190 includes multiple horizontal tube
portions. Successive ones of the horizontal tube portions
such as a first horizontal tube portion 192 and a second
horizontal tube portion 194 are spaced apart at a common
spacing 196 such that connection of the first hooked belt clip
174 and the second hooked belt clip 184 can be made to
horizontal tube portions of both the first sinuous tube
member 170 and the second sinuous tube member 190
located at a common elevation. According to several aspects,
each of the first sinuous tube member 170 and the second
sinuous tube member 190 include vertical sections such as
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a vertical section 198. The first hooked belt clip 174 and the
second hooked belt clip 184 can also be releasably con-
nected at any one of the vertical sections.

[0061] Referring to FIG. 15 and again to FIGS. 12 through
14, a child seat upper harness attachment system 200 is
modified from the child seat upper harness attachment
system 166 as follows. A first sinuous tube member 202 and
a second sinuous tube member 204 replace the first sinuous
tube member 170 and the second sinuous tube member 190.
Each of the first sinuous tube member 202 and the second
sinuous tube member 204 include an extended length ver-
tical portion 206. The first hooked belt clip 174 and the
second hooked belt clip 184 (not clearly visible in this view)
are connected at any vertical position within a vertical range
208 along the extended length vertical portion 206. This
provides a limitless choice of attachment positions, adapted
to suit child occupants of varying heights, for any attach-
ment position along the vertical range 208.

[0062] Referring to FIG. 16 and again to FIGS. 12 through
15, an under-seat belt configuration 210 is provided for the
child seat upper harness attachment system 166. The first
seat belt 172 is led through the first guide member 180 and
fixed to a three-way clip 212. Similarly, the second seat belt
182 is led through the second guide member 188 and fixed
to the three-way clip 212. A common belt 214 is fixed at a
first end to the three-way clip 212 and extends forward to a
two-way clip 216. A crotch-strap 218 is fixed at one end to
the two-way clip 216 and at a second end to the 3-point
buckle 178 shown and described in reference to FIG. 13. A
belt free end 220 extends forward of the two-way clip 216
which can be used for tensioning the belt system. Most of the
components of the under-seat belt configuration 210 are
located beneath a support system 222 such as a sinuous wire
spring set, which support a seat base member not shown for
clarity.

[0063] Referring to FIG. 17 and again to FIGS. 12 through
16, a child seat upper harness attachment system 224 is
modified from the child seat upper harness attachment
system 166 as follows. Multiple horizontally oriented wire
members 226 are connected to a seat frame 228 which
replace the first sinuous tube member 170 and the second
sinuous tube member 190. Each of the wire members 226
are equally vertically spaced from successive ones of the
wire members 226 and are therefore all parallel to each
other. The first hooked belt clip 174 and the second hooked
belt clip 184 are both releasably connected to a selected one
of the wire members 226 depending on a height of the child
occupant 14 (not shown in this view for clarity) of the
vehicle seat member.

[0064] The five-point buckle 26, the 3-point harness
buckle 156 and the 3-point buckle 178 described herein each
define a multiple attachment point buckle allowing a child
occupant to be restrained within a vehicle seat of the present
disclosure. Seat belts, clips and buckles which are normally
stored within, beneath or behind the vehicle seat are
extended or moved out of a storage location to engage the
selected multiple attachment point buckle. Child seat upper
harness attachment systems of the present disclosure provide
adult and child passenger belting completely separate from
each other as a poke-yoke and provide a visual distinction
when the vehicle seat is configured for either the adult
passenger or the child passenger. Child seat upper harness
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attachment systems of the present disclosure also provide
auto-adjusting shoulder attachments that accommodate vari-
ous sized children.

[0065] A child seat upper harness attachment system of the
present disclosure offers several advantages. These include
provision of additional belting on a seat to create shoulder
and pelvic portions of a 5-point harness for an integrated
child seat that spans all forward-facing sizes and classifica-
tions. The present system utilizes existing features in retrac-
tors as the cinching device of the child harness, therefore
obviating the need to package additional mechanisms to
tighten the child within the seat. The child portion of the
restraint system can be retracted, hidden and moved away
from adult interface/contact zones. The present system is
also compatible with other seat “creature comforts” includ-
ing heating and ventilation systems. Provisions also account
for all sizes of children until they advance to an adult seat
belt, without additional positioning (booster) required for
child size fitment.

[0066] The description of the present disclosure is merely
exemplary in nature and variations that do not depart from
the gist of the present disclosure are intended to be within
the scope of the present disclosure. Such variations are not
to be regarded as a departure from the spirit and scope of the
present disclosure.

1. A child seat upper harness attachment system, com-
prising:

a vehicle seat having a seat back and a seat base member;

a first shoulder strap extended through at least one first
aperture in the seat back and releasably connected to a
multiple attachment point buckle for restraint of a child
occupant of the vehicle seat;

a second shoulder strap extended through at least one
second aperture in the seat back and releasably con-
nected to the multiple attachment point buckle for
restraint of the child occupant;

a crotch-strap extending through the seat base member
and releasably connected to the multiple attachment
point buckle for restraint of the child occupant;

a plate fixed on a rear surface of the seat base member of
the vehicle seat; and

a cavity member positioned above the plate which is also
fixed to the rear surface; and

wherein the first shoulder strap, the second shoulder strap
and the crotch-strap are removed from a storage loca-
tion in or behind the vehicle seat when the child
occupant is present.

2. The child seat upper harness attachment system of

claim 1, further including:

a first belt retractor assembly provides extension and
retraction of the first shoulder strap; and

a second belt retractor assembly provides extension and
retraction of the second shoulder strap.

3. The child seat upper harness attachment system of
claim 2, wherein the first belt retractor assembly and the
second belt retractor assembly are fixed to the rear surface
of the seat back.

4. The child seat upper harness attachment system of
claim 1, wherein the at least one first aperture defines
multiple first elongated apertures each having a common
spacing between successive ones of the first elongated
apertures.

5. The child seat upper harness attachment system of
claim 4:
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wherein the at least one second aperture defines multiple
second elongated apertures each having a common
spacing between successive ones of the second elon-
gated apertures; and

wherein predetermined ones of the first elongated aper-
tures and the second elongated apertures are oriented at
a common elevation and define aperture pairs.

6. (canceled)

7. The child seat upper harness attachment system of
claim 1, further including a first latch member and a second
latch member both normally stored within a rear-facing
cavity defined by the cavity member, each of the first latch
member and the second latch member having an elongated
slot adapted to slidably receive one of the first shoulder strap
or the second shoulder strap.

8. The child seat upper harness attachment system of
claim 7, further including:

a first rail fixed to the plate and oriented substantially

vertically; and

a second rail fixed to the plate and oriented substantially
parallel to the first rail;

each of the first rail and the second rail having multiple
elongated apertures which are equally spaced apart
from successive ones of the elongated apertures of each
rail, with pairs of the elongated apertures of the first rail
and the second rail located at a common elevation.

9. The child seat upper harness attachment system of

claim 8, wherein:

the first latch member when removed from the rear-facing
cavity is releasably received in one of the elongated
apertures of the first rail; and

the second latch member when removed from the rear-
facing cavity is releasably received in a paired one of
the elongated apertures of the second rail.

10. The child seat upper harness attachment system of
claim 7, wherein each of the first latch member and the
second latch member includes:

an elongated member having the elongated slot therein;

a latch member rod extending from the elongated mem-
ber; and

a barrel portion oriented perpendicular to the latch mem-
ber rod.

11. A child seat upper harness attachment system, com-

prising:

a vehicle seat having a seat back supported on a seat back
support structure and a seat base member;

a first shoulder strap extended through at least one first
aperture in the seat back and releasably connected to a
multiple attachment point buckle for restraint of a child
occupant of the vehicle seat;

a second shoulder strap extended through at least one
second aperture in the seat back and releasably con-
nected to the multiple attachment point buckle for
restraint of the child occupant;

a crotch-strap extending through the seat base member
and releasably connected to the multiple attachment
point buckle for restraint of the child occupant; and

at least one belt connecting member connecting one of the
first shoulder strap or the second shoulder strap to the
seat back support structure; and

a storage cavity created below a surface of the seat base
member, the storage cavity including:

a first depth cavity portion wherein the crotch-strap is
positioned for storage of the crotch-strap; and
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a second depth cavity portion which is deeper than the
first depth cavity portion, the second depth cavity
portion receiving a releasable buckle member of the
crotch-strap for storage of the releasable buckle
member.

12. The child seat upper harness attachment system of
claim 12, wherein the seat back structure includes at least
one sinuous tube member having at least one horizontal tube
portion with the at least one belt connecting member defin-
ing a hook member releasably connected to the at least one
horizontal tube portion

13. The child seat upper harness attachment system of
claim 12, wherein:

the at least one belt connecting member defines a first belt
connecting member attached to the first shoulder strap
and a second belt connecting member attached to the
second shoulder strap; and

the at least one sinuous tube member defines first and
second sinuous tube members oriented parallel to each
other.

14. The child seat upper harness attachment system of
claim 13, wherein the at least one horizontal tube portion
defines multiple horizontal tube portions of each of the first
and second sinuous tube members, with pairs of the hori-
zontal tube portions of each of the first and second sinuous
tube members oriented at common elevations.

15. The child seat upper harness attachment system of
claim 11, wherein the seat back support structure includes at
least one sinuous tube member having at least one extended
length vertical portion with the at least one belt connecting
member defining a hook member releasably connected to the
at least one extended length vertical portion.

16. (canceled)

17. The child seat upper harness attachment system of
claim 11, wherein the first shoulder strap, the second shoul-
der strap and the crotch-strap are removed from the storage
location when the child occupant is present.

18. A child seat upper harness attachment system, com-
prising:

a vehicle seat having a seat back supported on a seat
support structure and a seat base member meeting the
seat back at a bite-line located at a junction between the
seat back and the seat base member;

a first shoulder strap extended through the bite-line and
releasably connected to a multiple attachment point
buckle for restraint of a child occupant of the vehicle
seat;

a second shoulder strap extended through the bite-line and
releasably connected to the multiple attachment point
buckle for restraint of the child occupant;

a crotch-strap extending through the seat base member
and releasably connected to the multiple attachment
point buckle for restraint of the child occupant;

a first belt connecting member releasably connecting the
first shoulder strap to the seat support structure and a
second belt connecting member releasably connecting
the second shoulder strap to the seat support structure,
wherein the first belt connecting member and the
second belt connecting member are positioned at a
common elevation when connected to the seat support
structure;

a storage cavity created in the vehicle seat for storing the
first shoulder strap, the second shoulder strap and the
crotch-strap therein, wherein the first shoulder strap,
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the second shoulder strap and the crotch-strap are
removed from the storage location when the child
occupant is present;

the seat support structure includes parallel first and second
rails each having multiple elongated apertures which
are equally spaced apart from successive ones of the
elongated apertures; and

the first and second belt connecting members each define
a latch member having a barrel portion received in one
of the elongated apertures with the barrel portion
thereafter rotated approximately 90 degrees to inhibit
release of the latch member from the first or second rail.

19. (canceled)

20. (canceled)
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