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ABSTRACT OF THE DISCLOSURE
An extensible tether 1s prdVided for tethering a juvenile vehicle seat to a tether
anchor in a vehicle. The extensible tether includes a tether strap and a compliant member
trapped 1n a space formed in the tether strap and conﬁgured to deform when a longitudinal
tugging force is applied to the tether strap to lengthen the extensible tether during sudden

vehicle stoppage or slowdown.
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EXTENSIBLE TETHER FOR JUVENILE VEHICLE SEAT

| BACKGROUND AND SUMMARY

The present disclosure relates to tethers, and in particular, to juvenile vehicle
seat tethers. More particularly, the present disclosure relates to a tether adapted to be coupled
at one end to a juvenile vehicle seat and at another end to a tether anchor mounted in a

vehicle. |

According to the present disclosure, a juvenile vehicle seat tether includes a
tether strap and a compliant member retained in a space provided between opposing first and
second strap portions included in the tether strap. In a normal "at-rest” condition, either or

~ both of the first and second strap portions are positioned to assume curved shapes around the

compliant member. During sudden vehicle stoppage or slowdown, the first and second strap
portions "straighten" somewhat as they move toward one another to increase the effective
length of the tether. The extensible tether functions to help stabilize the juveﬁile vehicle seat
onaseatina vehicle. ' ‘

The compliant member is configured to deform when "squeezed" under loads
applied by the opposing first and second strap portions included in the tether strap as a
longitudinal tuggiﬁ g force is applied to the tether strap during sudden vehicle stoppage or
slowdown. Such deformation allows the first and second strap portions to move toward one
another so as to straighten somewhat the Otherwise curved first and second strap portions and
thereby increase the effective length of the extensible juvenile vehicle seat tether by a
predictable amount during sudden vehicle stoppage or siowdown.

- In illustrative embodiments, the compliant member is a spool made of an
elastic material that deforms when squeezed between the opposing first and second strap
portions whenever the juvenile vehicle seat moves away from the tether anchor during, for
example, sudden vehicle stoppage or slowdoWn.- The tether strap includes, in series, first,
second, third, and fourth segments. The first segment is adapted to be coupled to the juvenile
vehicle seat and the third segment is coupled to a tether hook, which hook is adapted to be
coupled to a tether anchor mounted in a vehicle. The second segment defines the "first strap
portion” and the fourth | segment defines the "second strap portion." The second and fourth
segments are coupled at opposite ends thereof to one another to provide the space receiving
the compliant member therebetween.

Additional features of the present disclosure will become apparent to those
skilled in the at upon consideration of thefol_lowi'ng detailed description of an illustrative
embodiment exemplifying the best mode of carrying out the disclosure as presently
perceived. ' .
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BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accompanying figures in
which: |
Fig. 1 1s a perspective view Of an extensible tether adapted to be coupled to a
vehicle and to a juvenile vehicle seat and showing a compliant member retained in a space
formed between two opposing poﬂ:ions of a tether strap; and
- Fig. 2 15 a longitudinal sectional view of the tether of Fig. 1.

DETAILED DESCRIPTION OF THE DRAWINGS

~ Anextensible tether 10 is adapted to anchor a juvenile vehicle seat 12 to a
tether anchor 14 mounted in a vehicle 16 to help stabilize juvenile vehicle seat 12 in place on
a seat (not shown) inéluded in vehicle 16 as shown diagrammatically 1n Fig. 1. Tether 10
comprises a tether strap 18 formed to include a space 20 and a compliant member 22 located
in space 20. One end 24 of tether strap 18 is adapted to be coupled using any suitable means
to juvenile vehicle seat 12 and another end 26 of tether strap 18 is adapted to be coupled
using any suitable th_e,ans (e.g., tether hook 28) to tether anchor 14. '

Compliant member 22 1s made of a deformable elastic material. As used
herein, "complian " means the quality or state of yielding to external forces within an elastic
limit.

Comphant member 22 and two strap portions 32, 34 that are included in tether
strap 18 and spread apart from one another to retain compliant member 22 in the space 20
formed therebetween cooperate to provide means for extending the effective length of tether
10 between tether anchor 14 and juvenile vehicle seat 12 by a predictable amount during
movement of juvenile vehicle seat 12 away from, for example, tether anchor 14 to apply a
longimdinal tugging force 11to tether'str‘ap 18. Such movement may occur if vehicle 16
stops or slows s-uddénly. During such an event, first ,aﬁd second strap portions 32, 34 will
move toward one another and against compliant member 22 to cause compliant member 22 to
deform within its elastic limit and such movement will cause the normally "curved" first and
second strap portions 32, 34 to "straighten” soméwhat and , in effect, increase the effective
length of tether 10.

' - In an 1llustrative embodiment, tether strap 18 includes, in series, a first
segment 31, a second segment 32, a third segment 33, and a fourth segment 34. The
segments 31, 32, 33,",\ 34 are arranged as shown 1n Figs. 1 and 2 so that (1) space 20 is
provided by coupling a first end 321 of second segment 32 to a first end 341 of fourth
segment 34 at a first site 36 and coupling a second end 322 of second segment 32 to a second
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end 342 of fourth segment 34 at a second site 38 and (2) another space 30 is provided by
looping third segment 33. |

At each of sites 36, 38; a thread 1s sewn 1 an "X-tacked" pattern as shown, for
example, in Fig. 1 to couple‘the ends of second and fourth segments 32, 34 to one another. It

5  is within the 'scope of this disclosure to use any suitable means for connecting strap segments
together to provide space 20 between such strap segments.

In .;an lustrative embodim'ent, tether hook 28 comprises a retainer 40 coupled
to third segment 33 of tether strap 18 and a clip 42 (or other suitable tether anchor connector)
coupled to retainer 40 as shown, for example, in Figs. 1 and 2. Clip 42 includes a hooked

10 portion44 and a movable clasp 46 made of spring material.

Compliant member 22 includes first and second ends 50, 52 and a body 54
extending between first and second ends 50, 52. Body 54 is located 1n space 20 to engage the
first strap portion provided by second segment 32 of tether strap 18 and to engage the
opposing second étrap.portion provided by fourth segment 34 of tether strap 18.

15 ' In an illustrative embodiment, the body 54 1s cylinder-shaped and each of the
first and second ends 50, 52 is round and has a diameter that is greater than the diameter of
the cylinder-shaped body 54. Thus, body 54 has a curved exterior surface and the outer
periphery of each end. 50, 52 cooperate with that curved exterior surface to form an exterior
channel and each of first and second strap portions 32, 34 extend through a portion of that

20  exterior channel as shown, for example, in Fig. 1 to retain comphant member 22 in the space
20 provided between the first and second strap portions 32, 34.

In an illustrative embodiment, compliant member 22 has an interior channel
60 extending therethrough and having openings in-each of the first and second ends 50, 52.
A cylindricai interior wall 62 is provided in compliant member 22 to define interior channel

25 60. Forming compl-iant member 22 to include larger diameter ends 5 0, 52 and interior
channel 60 causes compliant member 22 to have a spool shape as suggested in Fig. 1.

During movement of juvenile vehicle seat 12 away from tether anchor 14 of
the type that might occur during ahy sudden stoppage or slowdown of vehicle 16, a
longitudinal tugging force 11 will be applied to first segment 31 of tether strap 18 as

30  suggested in F ig. 1 to cause, for example, first and third segments 31, 33 to move away from
one another. There is some "slack" in tether strap 18 because compliant member 22 1s
located 1n space 20 to spread first and strap portiori‘s 32, 34 apart so as to assume somewhat
curved shapeS. ‘ o ' . o ‘

Once longitudinal tugging force 11 is applied to first segment 31, the

35  otherwise "curved" first and second strap portions 32, 34 will tend to "straighten" as they

move toward one another and deform compliant member 22 retained therebetween. Such
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straightening functions to increase the effective length of extensible tether 10 by a predictable
amount in.respohse to sudden vehicle stoppage or slowdown. Such an increase in effective
length tends to minimize acceleration of juvenile vehicle seat 12 during such a sudden vehicle
stoppage or slowdown.




CA 02412454 2002-11-20

20341-71870

CLAIMS

1. An extensible tether for tethering a Juvenlle vehicle seat to a vehicle,

the tether comprising -
- atether strap including a first strap portion and a second strap portion coupled

to the first strap portion to provide a space therebetween and

a compliant member retained in the space and oonﬁgured to deform under
loads applied by the first and second strap portlons as the first and second strap potions move
toward one another and against the compliant member located therebetween in response to a
longitudinal tugging force applied to the tether strap.

2. The tether of claim 1, wherein the compliant member has a curved
shape and each of the first and second strap portions is arranged to engage a curved exterior

surface of the compliant member.

3. The tether of claim 2, wherein the curved exterior surface is
cylinder-shaped. .

4, The tether of claim 3, wherein the compliant member is tubular.

5. The tether of claim 2, wherein the compliant member is formed to

include a first end and a second end positioned to lie in spaced-apart relation to the first end
and to locate the curved exterior surface between the first and second ends and the compliant
member is also formed to include an 1nterior channel extending therethrough and having an
opening in each of the first and second ends.

6. The tether of claim 5, wherein the compliant member includes a
cylindrical interior wall arranged to define the interior channel extending therethrough.

7. The tether of claim 5, wherein the curved exterior surface and the first
and second ends coopefate to form an exterior channel and each of the first and second strap
portions extend through a portion of the exterior channel to retain the compliant member in
the space provided between the first and second strap portions.

8. The tether of claim 1, wherein the tether strap includes, in series, first,
second, third, and fourth segments, the first strap portion is defined by the second segment,
and the second strap pOI’thI‘l is defined by the fourth segment.

9. The tether of claim 8, further comprising a tether hook coupled to the
third segment and adapted to be coupled to a tether anchor mounted 1n a vehicle.

-10.  The tether of claim 8, wherein first ends of each of the first and second
strap portions are coupled to one another and opposite second ends of each of the first and

second strap portions are coupled to one another to form the space between the first and
second strap portions.
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11.  The tether of claim 10, wherein the third segment is formed to include
a loop providing a loop opening and further comprising a tether hook including a retainer
extending through the loop opening formed in the third segment and a clip coupled to the
retainer and adapted to be coupled to a tether anchor mounted in a vehicle.

12.  The tether of claim 10, wherein a first thread is sewn in an X-tacked
pattern to couple the first ends to one another and a second thread is sewn in}an X-tacked
pattern to couple the second ends to one another.

13.  The tether of claim 9, wherein the comphant member 1s a spool having
a curved exterior surface arranged to engage the first and second strap portions. '

14.  The tether of claim 1, wherein the compliant member 1s a spool having
first and second ends and a cylindrieal body extending between the first and second ends.

15.  The tether of claim 14, wherein the cylindrical body has a diameter and '
each of the first and second ends has a dlameter greater than the diameter of the cylindrical
body, and each of the first and second strap portions 1s arranged to engage the cylindrical
body and lie between the first and second ends to retain the compliant member in the space
provided between the first and second strap portions.

16.  An extensible tether for tethering a juvenile vehicle seat to a vehicle,
the tether comprising

a tether hook adapted to be coupled to a tether anchor mounted in a vehicle,

a tether strap including a first strap portion'- a secondh strap portion coupled to
the first strap potion to provide a space therebetween, and a third strap portion coupled to the
tether hook and to each of the first and second strap portions, and

a compliant member retained in the space and configured to deform under
loads applied by the first and second strap portions as the first and second strap portions
move toward one another and against the compliant member located therebetween in
response to a longitudinal tugging force applied to the tether strap.

17.  The tether of claim 16, wherein the compliant member is a spool
having a curved exter_ior surface arranged to engage the first and second strap portions.

18.  The tether of claim 16, Whe_rein the tether strap includes, in series, first,
second, third, and fourth segments, the first strap portion 1s defined by the second segment,
the second strap portion 1s defined by the fourth segment, and the third strap portion is
defined by the third se gment.

19.  The tether of claim 18, wherein the third segment 1s formed to include
a loop opening and the tether hook includes a retainer extending through the loop formed in-
the third segment and a clip coupled to the retainer and adapted to be coupled to a tether
anchor mounted in a vehicle.
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20.  The tether of claim 18, wherein the first segment 1s adapted to be
coupled to a juvenile vehicle seat and a dlstal end of the fourth segment 1s coupled to the
second segment at a junction between the first and second segments.

21.  An extensible tether for tethering a juvenile vehicle seat to a vehicle,
the tether comprising B '

a tether strap including, in series, first, second, third, and fourth se gments, the
first segment being adapted to be coupled to a juvenile vehicle seat, and the second and
fourth segments being COupled to (Sne another to provide a space therebetween,

~ atether hook coupled to the third ségment and adapted to be coupled to a
tether anchor mounted 1n a vehicle, and | _

a compliant spool retained in the space provided between the second and
fourth segments and configured to deform radially under loads applied by the second and
fourth segmepts as the second and fourth segments move toward one another in response to
movement of the first and third Segmehts away from one another.

22, An extensible tether for tethering a juvenile vehicle seat to a vehicle,
the tether comprlsmg a tether strap and a compliant cylindrical spool trapped in a space
formed 1n the tether strap.

Smart & Biggar
Ottawa, Canada

Patent Agents
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