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(57) A child safety seat for use 1n a vehicle, comprises a seat body having a seat portion, a backrest and side wings
projecting from each side of the backrest at the level of the head of a child occupant of the seat. The side wings are
moveable relative to the backrest so as to be displaceable between a normal position and a fully deployed position 1n
which they project from the backrest to a greater extent than when 1n their normal position.
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ABSTRACT OF THE DISCLOSURE
CHILD SAFETY SEAT

A child safety seat for use in a vehicle,

comprises a seat body having a seat portion, a backrest and

deployed position in which they project from the backrest

10 Lo a greater extent than when in their normal position.
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CHILD SAFETY SEAT

FIELD

This invention relates to a child safety seat for
use 1n a vehicle, of the type comprising a seat body having
a seat portion, a backrest and side wings projecting from
each side of the backrest at the level of the head of 1
child occupant of the seat.

SUMMARY OF THE INVENTION

According to the invention, in a child safety seat
of the type described above, the side wings are mounted for
movement relative to the backrest so as to be displaceable
between a normal position and a fully deployed position in
which they project from the backrest to a greater extent
than when in their normal position.

When 1in their deployed position, such wings
provide enhanced protection for a child occupant of the
seat i1n the event that the vehicle to which it is fitted is
subject to having a component acceleration in the
CLransverse direction, for example if the vehicle is subject
to side impact.

In a preferred form of the invention, the child
safety seat includes drive means for moving the side wings
from their normal position to their deployed position in
response to actuation of an inertia sensor. Both wings may
be arranged for simultaneous deployment. Alternatively,
the arrangement may be so as to deploy only the wing on the
side towards which the child safety seat is being
accelerated, such wing thus being interposed between the
child occupant and external objects penetrating into the
passenger compartment of the wvehicle as a result of side
impact. The side wings may also be arranged for manual
deployment so as to allow the seat to be used with both
wings already deployed, if desired.

BRIEF DESCRIPTION OF THE DRAWINGS
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Figure 1 1s a cross-sectional view on the
longitudinal centre line (line 1-1 in Figure 2) of a child
seat 1n accordance with a first embodiment of the invention
with the side wings in their normal position;

Figure 2 1s a cross-sectional view taken on the
line 2-2 in Figure 1;

Figure 3 1s a scrap view from behind the seat of
an linertia sensor for the seat shown in Figure 1;

Figure 4, 5 and 6 are views corresponding to
Figures 1, 2 and 3 respectively, showing the inertia sensor
activated and one of the side wings in its fully deployed
position;

Figures 7 to 12 are views corresponding to Figures
1 to 6 of a second embodiment of the invention;

Figures 13 and 14 are scrap views from behind the
seat of a first alternative to the inertia sensor shown in
Figures 9 and 12;

Figures 15 and 16 are scrap views from behind the
seat of a second alternative to the inertia sensor shown in
Figures 9 and 12;

Figures 17 to 20 are scrap views from one side of
the seat of a third alternative to the inertia sensor shown
in Figures 9 and 12;

Figure 21 1s a cross-sectional view on the
longitudinal centre line (line 21-21 in Figure 22) of a
child seat in accordance with a third embodiment of the
invention with the side wings in their normal position;

Figure 22 is a cross-sectional view taken on the

line 22-22 in Figure 21;

Figure 23 1s a cross-sectional view taken on the
line 23-23 in Figure 21;

Figure 24 is a cross-sectional view taken on the
line 24-24 in Figure 22;

Figure 25 is a view corresponding to Figure 21
showing the inertia sensor activated and one of the side
wings in its fully deployed position;

Figure 26 1s a cross-sectional view taken on the
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line 26-26 1n Figure 25;

Figure 27 1s a cross-sectional view taken on the
line 27-27 in Figure 26; and

Figure 28 1s a cross-sectional view, similar to

Figure 26, showing modified latches for the side wings.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figures 1 and 2 show a <child safety seat
comprising a moulded shell 10 having a seat portion 12, a
backrest 14 and integrally moulded fixed side wings 16 and
18. Respective side wing extensions 20, 22 are slidably
mounted on respective slide guides 24, 26 for movement in
a longitudinal direction between a normal position
illustrated in Figures 1 and 2 and a fully deployed
position 1illustrated in Figures 4 and 5 in which they
project further from the backrest 14.

As can be best be seen in Figure 2, a respective
seml-rigid pusher 28, 30 extends from the end of each
movable side wing 20, 22 nearer to the backrest 14, round
a respective curved slide guide 32, 34 and across the rear
of the backrest 14 into close proximity to an inertia mass
36. The inertia mass 36 is slidably mounted in a guide
channel 38 which extends horizontally on the back of the

backrest 14 above the pushers 28 and 30. A projection 40

(Figure 3), with a concave lower surface, is formed on the

bottom surface of the inertia mass 36. A ball catch 42 is
urged into engagement with into this concave lower surface
by a compression spring 44.

In use, the seat shell 10 may be subject to
lateral acceleration, for example because a vehicle in
which it 1is installed is subject to side impact or
rollover. Provided that the resulting acceleration is
sufficient to overcome the resistance of the ball catch 42,
the i1nertia mass 36 slides in the channel 38 as shown in
Figure 6. For example, if the seat is subject to
acceleration in the direction from the side wing 16 to the

side wing 18, then the inertia mass 36 tends to lag behind
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the resulting movement of the seat shell 10, so as to
engage with the pusher 22 and thereby push the side wing 22
to its fully deployed position, as shown in Figures 4 and
5. Consequently, 1f as a result of the side impact, some
object engages with the deployed side wing 20, the latter
serves to protect the head of a child occupant of the seat.

Figures 7 to 12 show a modified version of the
child seat shown in Figures 1 to 6. The seat shell 10, the
movable side wings 20 and 22 and their slide guides 24 and
26 are identical with the corresponding components of the
embodiment of Figures 1 to 6 and will not be described
agaln in detail.

As can best be seen in Figures 8 and 11,
respective compression springs 50 and 53 bias the movable
side wings 20 and 22 to their deployed position. Slide
rods 54 and 56 are engageable in respective holes 58 and 60
in the movable side wings 20 and 22 respectively so as to
hold them in their stowed position against the action of
the compression springs 50 and 52. The slide rods 54 and
56 are biassed out of engagement with the holes 58 and 60
by respective compression springs 60 and 62.

As can be seen 1in Figure 9, the inboard ends of
the slide rods 54 and 56 are pivotally connected to a link
64 which is mounted on the seat back 13 by a central pivot
pin 66 (see also Figure 7). An 1nertia weight 68 1is
mounted 1in a slide channel 70 on the seat back 14 and has
a projection 72 containing a concave recess which receives
one end of a detent rod 74, the other end of which engages
with the 1link 64 so as to hold the rods 54 and 56 in
engagement in the holes 58 and 60 in the movable side wings
20 and 22.

In the event of impact producing sufficient
lateral acceleration to disengage the rod 74 from the
recess 1in the projection 72 against the action of the
compression spring 76 as shown in Figure 12, the rods 54
and 56 are disengaged from the holes 58 and 60 by the

compression springs 60 and 62. This allows the compression
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springs 50 and 52 to displace both movable side wings 20
and 22 to their respective deployed positions as shown in
Figures 10 and 11.

Figure 13 shows an alternative inertia sensor for
use with the child seat shown in Figures 7, 8, 11 and 12.
The sliding inertia mass 68 1is replaced by a pendulum 80
having a spherical formation 82 which 1is received 1in
bearings 84 secured to the seat back 14. An upwardly
extending projection 86 on the pendulum 80 has a concave
top surface for engagement with the rod 74. As shown in
Figure 14, 1f the pendulum 80 is subject to sufficient
lateral acceleration to disengage the projection 86 from
the rod 74, against the action of the compression spring
76, the rods 54 and 56 are free to disengage from the
movable side wings 20 and 22 as before.

Figure 15 shows another inertia sensor in which
the detent rod 74 1s replaced by a detent rod 88 having a
concave formation 90 on its bottom end. An inertia mass in
the form of a sphere 92 is contained in a housing 94 and
received between the concave formation 90 on the bottom of
the detent rod 88 and a similar concave formation 96 on the
bottom of the enclosure 94. As shown in Figure 16, if the
sphere 92 1s subject to sufficient lateral acceleration to
overcome the compression spring 76, the rods 54 and 56 are
allowed to disengage as before.

Figure 17, which is a view from the opposite side
of the seat from Figures 7 and 10, shows vyet another
inertia sensor which can be adjusted to compensate for
changes in orientation of the seat back 14, for example as
the seat shell 10 1s reclined. The sensor comprises a
pendulum 100 (similar to the pendulum 80) having a
spherical formation 102 which is mounted in bearings formed
in a gimbles 104, the upper part 106 of which is of hollow
cylindrical shape. The gimbles 104 is supported on convex
shoes 108 and 110 which engage within the inner surface of
the upper part 106 and which are mounted on respective rods

112 and 114 projecting through slots (not shown) in the
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upper part 106. The rod 112 is secured to the seat back 14
while the rod 114 is movably mounted thereon, as will be
explained hereinafter.

The pendulum 100 has an upper projection 116 with
a concave top surface which, when the pendulum 110 is in
1ts neutral position, is concentric with the cylinder axis
of the cylindrical part 106. A coupling rod 118 is biassed
by a spring 120 into engagement with the concave recess in
the projection 116. A cylindrical cap 124 on the upper end
of the coupling rod 118 is also concentric with this
cylinder axis. The bottom end of a detent rod 72,
identical with the correspondingly numbered detent rod of
Figures 13 and 14, has 1its bottom end biassed into
engagement with the cap 124.

If the pendulum 100 is subject to acceleration in
any horizontal direction, the rod 118 disengages from the
top projection 116 of the pendulum 100 (Figure 18),
allowing the detent rod 72 to free the slide rods 54 and 56
(Figures 8 and 11) from the movable side wings 20 and 22.

Normally, the rod 114 is urged outwardly so as to
lock the gimbles 106 in 1ts preset orientation. If the
orientation of the seat shell is to be changed, the force
on the rod 114 is relaxed so that the resistance to angular
movement of the gimbles 106 relative to the bearing
surfaces 108 and 110 is less than the force necessary to
displace the pendulum 100 against the action of the
compression spring 120. This allows the gimbles 106 to
tilt, as shown in Figure 19. When the pendulum 100 has
taken up a vertical position with the gimbles 104 in its
new orientation, the shoes 108 and 110 can be moved back to
their engaged position. If the pendulum 100 is subject to
acceleration in any horizontal direction with the gimbals
104 1in this new orientation, the rod 118 disengages from
the top projection 116 of the pendulum 100, as shown in
Figure 20.

Referring to Figures 21 to 24, another child

safety seat in accordance with the invention comprises a
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moulded shell 150 having a seat portion 152, a backrest 154
and integrally moulded fixed inner side wings 156 and 158.
A respective outer side wing 160, 162 is moulded integrally
with each inner side wing 156 and 158 so as to provide a
respective slot 164, 166 therebetween. Each slot 164, 166
1s open at its front edge and has a respective side wing
168, 170 pivotally mounted therein on a respective pivot
pin 172, 174 (Figure 23). Each of the movable side wings
168, 170 1s biassed in a counter-clockwise direction (as
viewed in Figures 21 and 24) by respective springs 176, 178
but retained in the position illustrated in Figures 21 to
24 by respective plungers 180 and 182.

The plungers 180 and 182 are slidably mounted on
the outer side wings 160 and 162 so as to be movable into
and out of engagement with holes 184 (Figures 25 to 27) in
the movable side wings 168 and 170. Each plunger 180 and
182 1s biassed into engagement with the corresponding hole
184 by a respective compression spring 186, 188 (Figure 22)
and each has a respective inertia weight 190, 192 on its
outer end.

In the event that the child seat 10 is subject to
rapid acceleration from right to left, as viewed in Figures
21 and 23, for example because of impact on the outer side
wing 160, the inertia weight 190 tends to lag behind,
compressing the spring 186. This allows the plunger 180 to
disengage from the hole 184 in the movable side wing 168,
which therefore pivots under the action of the spring 176
so that 1ts upper end projects forwardly beyond the outer
side wall 160, as shown in Figures 25 to 27. After such an
lncident, the movable side wing 168 can be returned to its
stowed position, illustrated in Figures 21 to 24, by
pressing it inwards while holding the inertia weight 190 in
1ts outer position, until the hole 184 is aligned with the
plunger 180. If 1t 1is desired to use the seat with the
side wings projecting, the inertia weights 190 and 192 can
be pulled out manually.

Figure 28 illustrates a modification in which the
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compression springs 186 and 188 are replaced by respective
tension springs 194 and 196, each of which has one end
forming an interference fit a respective boss 198, 200 on
the corresponding outer side wall 160, 162. The other end
of each tension springs 194, 196 is an interference fit on
a similar boss 202, 204 on the corresponding inertia weight
190, 192.

e e e d e e
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS.

1. A child safety seat for use in = vehicle,
comprising:

a seat body having a seat portion and a backrest,
and

side wings movably mounted on the seat body so as
to project from each side of the backrest at the level of
the head of a child occupant of the seat,
the side wings being moveable relative to the backrest so
as to be displaceable between a normal position and a fully
deployed position in which they project from the backrest
Lo a greater extent than when in their normal position.
2. A child safety seat according to claim 1, wherein
the seat body also has fixed side wings projecting parallel
to the movable side wings, each movable side wing
overlaping an associated fixed side wing when in its normal
position and projects therefrom when in its fully deployed
position.
3. A child safety seat according to claim 1 or 2,
wherein each movable side wing is slidably mounted on the
seat body.
4, A child safety seat according to claim 1 or 2,
wherein each movable side wing is pivotally mounted on the
seat body.
5. A child safety seat according to claim 1, further
comprising drive means for moving the movable side wings
from their normal position to their deployed position in

response to actuation of an inertia sensor.

8. A child safety seat according to claim 7, wherein

the catch comprises a respective plunger for each movable

IR sy cay g aa
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side wing, each plunger being resiliently biassed 1into
engagement with the corresponding side wing and having an
inertia weight mounted thereon.

9. A child safety seat according to claim 7, wherein
the catch comprises a palir of rods each held in engagement
with a respective movable side wing by an inertia trigger,
each plunger being resiliently biassed out of engagement
with the corresponding side wing.

10. A child safety seat according to claim 9, wherein
the inertia trigger comprises a sliding weight.

11. A child safety seat according to claim 9, wherein
the inertia trigger comprises a pendulum.

12. A child safety seat according to claim 11, whereiln
the pendulum is mounted in gimbals.

13. A child safety seat according to claim 9, whereiln
the inertia trigger comprises a sphere located on a concave
sSupport.

14 . A child safety seat according to claim 5, wherein
the mass of the inertia sensor 1s arranged to cause
movement of the movable side wings from their normal
position to their fully deployed position.

15. A child safety seat according to claim 14, wherein
the drive means comprises a pair of semi-rigid pushers
extending from the end of each movable side wing nearer to
the backrest, round a respective curved slide guide and
across the rear of the backrest into alignment with the

lnertia mass.

16. A child safety seat according to claim 14 or 15,
wherein the inertia sensor is slidably mounted in a guide
channel which extends horizontally on the back of the
backrest 14.

17. A child safety seat according to claim 16, wherein
the inertia sensor includes a ball catch 42 which 1s urged
into engagement with a concave formation on the inertia

mass by a compression spring.
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