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relates to an i nproved safety screen or barrier for notor vehicles such
as station wagons, vans and the |ike, and Rarticularly relates to an

| nproved not or vehi cl e safety screen which; when nounted within the
vehi cl e, extends transversely fromside to side and fromthe roof to
the floor of the vehiele and agai nst i ch %?ﬁnu restralned forwardly

novi ng | oads can inpact in a situation Vraseary T vehicle cones to a

sudden halt or suddenly decel erates. Safety screens or barriers for
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driver or passenger in a notor vehicle are wel known | cant
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Wiile the safety screen made in accordance with that Tnvention has net

w th comrerci al success for a nunber of years, its construction does have
a Safety screens or barriers for inhibiting the forward

movement of an unrestrained load carried behind a driver or
passenger in a motor vehicle are well-known to the applicant.
In this regard reference is made to the applicant’s earlier
filed Australian Patent No. 583738 entitled "Vehicle Safety
Screen Fixing Means" which discloses a safety screen assembly
comprising a tubular metal peripheral frame to which is
secured a heavy wire mesh infill panel, and a plurality of
rearwardly extending rigid metal securing straps positioned
one at or adjacent each corner of the screen, with each of
the straps having its forward end pivotally attached to a
bracket connected to the safety screen frame and its trailing
or rear end securable to an anchorage point fixed with
respect to the vehicle body. While the safety screen made in
accordance with that invention has met with commercial
success for a number of years, its construction does have a
number of drawbacks. Firstly, the weight of the metal screen
is quite significant and hence is heavy to handle and as well
adds increased weight to the vehicle. Secondly, the metal
mesh infill panel impairs, at least to some extent, the
rearward view of the driver from the central interior rear
vision mirror. Thirdly, where significant impact forces are
impacted against the metal screen, the screen suffers
permanent structural damage and cannot be reused and has to
be discarded. Fourthly, the metal fabricated construction is
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however, ieddges wdt thiet [pamieli and which are fastened to anchorage plates
secured in the roof and floor of the vehicle by means of
fasteners. While the polycarbonate .pa'r‘:tition of McKenzie ‘
obviates at least some of the abové-stated-disadvantages
associated with the safety screen disclosed in dur_earlier
Australian Patent No. 583738; howevef, it is notIWithout its
practical probléms. For example, the means by which the
rigid sheet panel is mounted within the vehicle is quite
inflexible and requires accurate alignment between the
various mounting components for'fastening the upper and lower
nges of the screen to the roof and floor respectively of the
vehicle. None of the mounting componenté have any ability to
flex or twist during installation - it being appreciated that
a certain amount of "play" is of considerable benefit when
securing the mounting componentry to their anchorage points.
In addition, the mounting means of McKenzie do not haﬁe any
load impact attenuating capability and hence where severe
impact forces are imparted to the partition panel,
significant forces will be transmitted to the anchorage
points resulting in the panel being torn from its anchorage
points. Still further, the polycarbonate panel of McKenzie
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is made from a flat sheet of polycarbonate material which is
then shaped to form a number of flat panel portions offset to
one another and essentially relies on two different factors
for its ability to withstand impact loading, the first being
the nature of the material from which the panei is made, ie
polycarbonate; the sécond; being the bowed or arched
configuration of the partition panel. No yieldability of the
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the'order of  sudden deceleration of the vehicle, and thereby minimise the
magnitude of the forces which are transmitted to the vehicle
body anchorage points of the safety screen. It will be
appreciated that if the impact energy imparted to the safety
screen is not absorbed (and the mountings are sufficiently
strong to withstand such forces) there is the further danger
that the impacting load will violently rebound from the
partition panel causing it to move rearwardly from the
screen. However, in most situations, either the safety
screen itself will fracture or shatter or one or more of its
mounting points will be torn away from their anchorages which
may be due in part to a “"whip-lash" movement of the partition
panel.

It is an object of the present invention to pro&ide an
. improved motor vehicle screen or barrier which includes a
partition panel designed to yieldingly resist severe impact
forces imparted thereagainst by a forwardly moving load eg of
up to 60-80 kgs moving at 60 km/h, in the vehicle, by
absorbing at least some of the impact forces and thereby
reduce the magnitude of forces being transmitted to the
anchorage points of the screen.

It is another object of the present invention to provide an
improved motor vehicle safety screen or barrier assembly
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It is a still further object of the present lnventlon to

prov1de a safety barrler or screen for a motor vehicle which
can be produced at an acceptable manufacturlng cost and which
is far more aesthetically pleas;ng in comparison to known
fabricated metal mesh structures.

A still further object of the present lnventlon is to provide
a safety barrier or screen for a motor vehicle which permits
the driver of the vehicle to have a clear unobstructed rear
view from the drivihg position of the vehicle.

In the specification and claims, the terms "rearward(ly)",
"rear", "front" and "forward(ly)" are used with reference to
the normal direction of travel of the vehicle in which the
safety screen is fitted".

Broadly according to this invention_therefote, a safety
screen for a motor vehicle comprises a unitary formed,
yieldable transparent panel of tough, impact resistant,
thermbplastics material adapted to be mounted within the
vehicle so as to extend transversely from side to side and
from top to bottom of the vehicle so as'tq separate the load
carrying area from occupants within the vehicle, said panel
comprising at least one yieldable/deformable zone, arranged
so that, when thus mounted within the ﬁehicle,'the panel is
capable of deforming by eversion when an impact load impacts
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4 wher ei n Ot panel screen itself and its nountings a?%m Ié%s{oaﬁéd
to absorb inpact energy inparted to the screen, this being particularly
desirabl e where severe or violent inpact forces are involved. It is a
still further object of the present i nvention to provi de an inproved notor
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cl ai ms, the tedivettedr pardpheyal flange extending around the perimeter
thereof, arranged so that the forwardly bowed or arched panel
body will evert to a rearwardly bowed configuration under
high impact forces applied against the rear surface of the
panel, with the peripheral flange being held securely to the
inner walls of the vehicle during such impact. In this case,

the whole of the panel body forms the yieldable zone.

Preferably, the bowed panel body comprises a forwardly
tilted, planar upper panel portion and a rearwardly tilted,
lower panel portion, the two portions being joined by a
radius bend extending across the panel.

In a preferred arrangement, a plurality of forwardly opening
pockets or recesses are formed across the width of the lower
panel portion the pockets being spaced apart from one another
and forming additional deformable zones which can deform by
eversion when a load impacts thereagainst.

Preferably each said pocket comprises a recessed formation
which protrudes rearwardly of the plane of the panel body.

Preferably said panel is made by thermoforming sheet
polycarbonate material. Desirably, the panel is produced by
a vacuum forming or injection moulding process. The panel
may also be thermoformed as a laminate of plastics sheets.

In addition to facilitating the fixing of the panel to the
inner walls of the vehicle, the rearwardly directed
peripheral flange stiffens the outer edge region of the panel
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under lﬂfglinpact forces %Pplieq agai nst the rear, surface of the
has been found from simulated road vehicle impact tests

carried out by the applicant that a thermoformed
polycarbonate screen produced in accordance with this
invention will effective;y slow down an unrestrained load, ‘
and inhibit its forward movement due to the yieldability of
the body of the panel (or a portion thereof) by virtue of its
ability to "turn inside out". In some instances, eg where
the impact loading is not severe, thé panel may return to its
original profile once it is relieved of the stresses imparted
to it during the impact. The extent to which the yieldable
pockets are everted depends on the degree of localisation of
the impact forces ahd, in some cases, the pocket may not
completely evert. The deformable pockets assist to spread or
distribute the impact forces over a greater area and in turn
cushion the impact of the load.

Preferably the yieldable pockets are designed so that, after
eversion, they can be pushed back intb_ﬁheir original shape.
In some instances, external pressure will be required in
order to achieve this.

Polycarbonate is substantially unbreakable and shatterproof .
and is unlikely to suffer permanent structural damage. Of
course, in instances where severe impact loading forces are
applied, permanent damage may occur.

According to another aspect of_the present invention, the
protective barrier panel is installed within the vehicle by a
plurality of attachment devices spaced around the periphery
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upper end of the panel comprise a pair of upper rearwardly
extending short length mounting straps positioned one at or
adjacent each upper corner of the panel, each said strap
having its leading end fixedly attached to the peripheral
flange of the panel and its rear or trailing end secured by
releasable fastening means, to an anchorage plate fixed in
the roof of the vehicle. Preferably said releasable
fastening means and said anchorage plate have complementary
bayonet or keyhole type locking means.

Preferably, the lower attachment devices for releasably
securing the lower end of the panel to the floor of the
vehicle comprise a pair of depending hook-forming lugs
connected to the panel at or near the lower corners thereof,
each lug forming a rearwardly directed hook formation which
is arranged to locate through a slotted opening in an
anchorage plate secured to the vehicle floor and to
releasably interlock the panel lower end to the floor.
Alternatively, the anchorage plates can be securely fitted in
the back-rest frame of the vehicle rear seat so that when the
seat is in its folded down locked position (aligned with the
luggage compartment floor), the anchorages can be engaged by
the lugs. Each lug is connected to the panel body by means
of a mounting strap or bracket arm which has its lower end
rigidly fixed to the lug and its upper end fixedly attached
to the panel.

Preferably, the mounting strap of each of said lower
attachment devices has its upper end fastened to the front
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front face of said block or cover being provided with a '

' forwardly'opening cavity for receiving a portion of the
peripheral flange extending along the bottom edge of the
panel.

With the screen attachment devices of the present invention,
the screen can be very easily and quickiy installed by
hookingly engaging the bottom fixing lugs in their respective
anchorage plates in the vehicle floor, swinging the panel to
an upright position so that the upper corners of the panel
are in proximity to the roof andhorages, and thereafter
engaging the upper quick release fastening devices with their
respective anchorage plates fixed to the roof of the vehicle.
The mounting of the lower portion of the panel can thus be
carried out without the use of any fasteners, which of course
significantly facilitates installation.

In order to more fully explain the present invention, several
preferred embodiments thereof are described hereunder in some
further detail with reference to the accompanying drawings in
which:

Figs. 1(a) and (b) are rear perspective and rear plan views
of a safety screen assembly produced in accordance with a -
first embodiment of the present invention;
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corner region of the panel to the vehicle roof;

Fig. 6 is a sectional view of the mounting device shown in
Fig. 5, when in its locked position with an anchorage plate
in the vehicle roof; '

Fig. 7 is a sectional view taken through one of the lower
mounting devices which releasably secure the bottom opposite
corner portions of the panel to the vehicle floor;

Fig. 8 is a perspective view of one of the lower mounting
device and its associated anchorage plate which is fixed on
the underside of the vehicle floor;

Fig. 9 is a fragmentary, "exploded" perspective view showing
one of the lower mounting devices and the manner of its
securement to the bottom portion of the screen, according to
a second embodiment of the invention;

Fig. 10 is a front plan view of a moulded screen according to
a third embodiment of the invention;

Fig. 11 is a sectional view taken along the lines 11-11 shown
in Fig. 10; whilst

Figs. 12(a)-(c) are part sectional views taken along the
lines A-A; B-B; and C-C respectively shown in Fig. 9.
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respective anchorage points in the vehicle roof, and a pair
of lower mounting devices 13 for releasably attaching lower
corner regions of the panel 11 to respective anchorage points

in the floor of the vehicle..

In this embodiment the partition panel 11 is formed of sheet
polycarbonate material by a vacuum forming process.
Polycarbonate material is particularly advantageous on
account of its extremely high impact strength and its
transparency. Consequently the driver of a vehicle is able
to have an unobstructed view from the central interior rear
vision mirror of the vehicle, when the vehicle is being
driven.

The integrally formed panel 11 is formed to have a slightly
bowed or concave configuration and comprises a forwardly
inclined planar upper panel portion 15 which connects through
a radius bend 14 to a rearwardly inclined substantially
planar lower panel portion 16. A rearwardly directed
peripheral flange 17 extends continuously around the
periphery of the panel 11. The flange 17 is designed to
suitably stiffen the outer peripheral region of the panel 11
so as to avoid undesirable "shimmer" of the free edge
portions of the panel wheﬁ the vehicle is in motion, and to
provide suitable attachment locations for the upper mounting
devices 12.

The upper panel portion 15 has a central window area which is
free of any surface impressions or irregularities which might
impair the driver'’s vision therethrough.
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reference to tBecagCQRBANYhBIvEh3W1BISomBs tWiaCRudden halt. The yieldable
zones 19 (or at least portions thereof), when a concentrated
impact load of sufficient magnitude impacts thereagainst, are
everted (ie turn inside out), wholly or partly, and protrude
from the front face of the panel portion 16, and in so doing
absorb at least some of the impact energy which would
otherwise be transmitted to the mounting devices 12, 13 and
their respective anchorage points.

The eversion of the zones 19 may not impair the structural
integrity of the panel 11 and in many instances, the deformed
zones 19 can be returned to their original shape by applying
pressure in the opposite direction. It has been found that
in some instances, the zones 19, when in a deformed state,
automatically "pop back" to their original shape upon release
of the mounting devices 12, 13 from their anchorage points
(which results in the panel 11 being released from its
tensioned state).

It should be appreciated that the shape and configuration of
the yieldable zones 19 may widely vary and that the panel may
be formed with only a single zone which covers a major
portion of the surface area of the panel 11.

It has also been found that by having an arched or bowed
profile for the panel 11 with its flange 17 anchored firmly
to the interior walls of the vehicle at each of its four
corner regions a yieldable structure is achieved in that the



Figs. 1(a) and (b) are rear perspective and rear plan views of a safety
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floor; one of the pockets 19.

Referring now to Figs. S5 and 6 of the drawings, each of the
mounting devices 12 comprises a rearwardly extending short
length metal strap 21 which is secured at its inner or
leading end 22, by means of rivets 2_3 or any other suitable ‘
fasteners, to the flange 17 of the panel 11 at an upper
corner thereof, its trailing end being releasably fixed by
means of a spring loaded bayonet type'lockihg,device 25 to an
anchorage plate 26 fixed to the oppbsité'side of the vehicle
roof panel 27. The locking device 25 is of the quick-release
type and comprises a bayonet type spring loaded locking pin
29 which co-operates with a complementary shaped bayonet
opening 30 formed in the anchorage plate 26.

In this embodiment, each of the anchorage plates 26 is
secured to the vehicle cantrail 27 by means of fixing screws
32, the screws 32 passing through a cover plate 33 which
overlies the anchorage plate 26 on the other side of the
cantrail 27. The cover plate 33 is provided with a hinged
flap 34 which, when closed, conceals the anchorage point from
view (when not in use).

As shown in Figs. 5 and 6, each of the mounting straps 21 is
provided with a transverse wrinkle or corrugation 35
intermediate the ends thereof, which permits the strap to
stretch as the panel 11 moves forwardly under the influence
of an impact force, and in so doing absorbs at least some of
the impact force when the load impacts against the screen.
Again this energy absorptibn feature reduces the magnitude of
the forces which are transmitted to the anchorage points of
the panel 11. The ability of the straps 21 to allow the
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I nventi on; Fig. 10 is a front plan view of a noul ded screen according
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3 of the draw hgEPiRgsitap)fscingidesQUtaniy 10 is arranged to be nounted

between the load carrying area of a vehicle 'V and its rear passenger

seat The locking device 25 is rotatably mounted at the trailing
end of the strap 22, and has its locking pin 29 passing

- through a hole formed in the end of the strap. In order to
disengage the pin 29, the handle 25’ of the device 25 is
lifted outwards and rotated, which causes the pin 29 to

retract under the bias of spring 24.

The pair of lower mounting devices 13 are shown in Figs. 7
and 8 of the drawings, each of the devices 13 comprising a
profiled mounting strap 36 formed of steel plate which is
fixed at its upper end, by means of a bolt 37 and nut 38 to
the lower panel portion 16 of the panel 11, and at its lower
end, by weld means, to a fixing lug 39 which is arranged to
releasably interlock with anchorage plate 40 fixed to the
underside of the vehicle floor panel (not shown). The fixing
lug 39 is formed to have a rearwardly projecting hook
formation 41 which provides a hook recess 42. The lug 39 is
arranged to be inserted through the slotted opening 43 in the
anchorage plate 40, with the hook 41 engaging against the
underside of the plate 40 in order to lockingly retain the
device 13 in position. Preferably a flat wire retention
spring 46 is located between the plate 40 and the vehicle
floor around one of the fixing screws for the plate 40, and
makes pressure contact against a lip 45 on the front edge of
the lug 39 to firmly retain the lug 39 in its locked
position. '

The lug 39 is also provided with a forwardly projecting
finger 47 which, when the device is hooked into engagement
with anchorage plate 40 bears against the upper surface of
the floor panél and functions to restrain rotation of the lug
39 in an anticlockwise direction.
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surface | Ao Bl cln Fidy £ e o iT LG EE i opeh GRS Toming [iraRs ¢
vi si on thetfetis ouiyh.this embodiment, embedded in a block 50 of
elastomeric material, eg polyurethane, which not only assists
impact energy absorptlon but also improves the aesthetic
appearance of the lower mounting devices. The block 50 is
formed with a slot in its front face to receive the bottom

flange portion 51 of the flange 17 of the panel 11.

The installation of the safety screen 10 is extremely simple
and one simply hooks the lower mountlng devices 13 within
their respective anchorage plates 40 of the vehicle (with the
panel 11 in a tilted condition) and thereafter swings the
panel upwardly so as to place the upper mounting devices 12
with their locking devices 25 in proximity to their anchorage
plates 26 mounted in the roof of the vehicle. The handles of
the locking devices 25 are then manipulated so as to insert
the locking pins 29 through their fespective openings'30 in -
the plates 26 and rotated so as to releasably lock the two
together. No further steps are reqﬁired. The mounting
devices 12, 13 thereby enable the screen to be very quickly
and readily mounted and demounted.

"~ In the embodiment of the invention shown in Fig. 9, each of
the lower screen mounting devices 55 comprises a metal fixing
strap 56 which is fixedly secured at one’ of its -ends to the
front face of the panel 57 adjacent a bottom corner thereof,
the other end of the strap 56 having a hook-forming lug 58
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| ower panerFBNMW§¥JIS|S provided with a plurality of spac

pol ygonal | y shaped recessed portions or pockets 19 which are spaced
across the wdth of the panel 11 and whi ch_protrude or project fromits
rear, surface. The depth of the pockets 19 can vary. The pockets or
recessed portions 19 serve a dual purpose in that they not only stiffen
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t he mounting devices 12, 13 fromtheir anchorage points
It should be appreciated that other types of mounting devices
for fixing the panel 11 into position can be used. For
example, each of the lower mounting blocks 13 can be replaced
by a mounting strap and locking device similar to upper
mounting devices 12. It should also be apﬁreciated that more
than four mounting devices spaced around the periphery of the
panel 11 can be employed. It is desirable however that each
of the mounting devices has an energy absorbing capacity and
that they allow limited bodily forward movement of the panel
under impact load.

In the embodiment shown in Figs. 10 to 12 of the drawings, a
safety screen 64 comprises a thermoformed panel 65 shaped to
have substantially upright transversely extending lower half
66 and a forwardly inclined or offset transversely extending
upper half 67. A peripheral stiffening flange 68 of channel
section extends around the perimeter of the panel 65, with
the channel opening rearwardly and its outer limb 69 being
splayed outwardly. The panel 65 is once again vacuum formed
(under heat) from a sheet of polycarbonate material. It may
however be injection moulded.

A series of side-by-side recessed formations or pockets 70
are formed in the body 71 of the panel 65 and extend from the
lower half 66 into the upper half 67 of the panel 65. The
pockets 70 serve to stiffen the panel and also absorb impact



(which results in the panel 11 being released fromits tensioned state).
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interior walls of the vehicle at each of its four corner regions a
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strap 21 I C s secured at- 1ts Tnner or '
In a further noh-illustréted embodiment 6f the invention, the
transverse panel 11, 65 can be shaped so that its profile in
transverse horizontal section is concavely curved rather than

as offset substantially planar upper and lower segments. ‘

Tests carried out by the Applicant have shown that panels -
which do not include the deformable pockets_in their bottom
region tend to stretch or permanentlyLdeform to a slightly
larger extent than those having the pockets when subjected to
the same impact crash conditions. Furthermore, without the
pockets, the securing straps, in'particular the lower ones,
appeared to éldngate more than the straps which were used
with a panel having the pockets. The pockets are believed
therefore to play a significant role in reducing the severity
of the impact forces transmitted to the securing devices and
their anchorages, as well as the effect of those forces
measured in terms of the overall deformation (ie extent of
eversion) of the body of the panel.

A brief consideration of the abovedescribed embodiments will
indicate that the invention providés An'improved safety
screen or barrier for a motor vehicle which has vastly
improved energy absorption capabilities enabling it to
significantly alleviate the shock forces transmitted to the
anchorage points of the screen, and one which can quickly and
readily be installed within the vehicle. In addition the
panel, being formed of clear and transparent material,
provides a clear and unobstructed view rearwards therethrough
and its appearance is far more aesthetically pleasing in
comparison to well-known barriers which employ metal mesh
panels.
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thereof is capable of deforming by eversion when an impact
load impacts thereagainst, and in so doing absorb at least

some of the impact energy imparted to the panel.

2. A safety screen according to claim 1 wherein said panel
comprises a plurality of forwardly opening recess-forming
pockets spaced across the width of said panel, each said
pocket constituting a yieldable/deformable zone which can
deform by eversion when a load impacts thereagainst.

3. A safety screen according to claim 1 or claim 2 wherein
said yieldable panel has a forwardly bowed or arched profile
in vertical section and is provided with a rearwardly
directed peripheral flange extending around its perimeter.

4. A safety screen according to claim 3 wherein said panel
comprises a forwardly tilted planar upper panel portion and a
rearwardly tilted lower panel portion, said portions being
joined by a radius bend extending across the panel.

5. A safety screen according to claim 4 wherein said
yieldable pockets are formed in said lower panel portion.

6. A safety screen according to claim 5 wherein each said

pocket comprises a recessed formation which protrudes
rearwardly of the plane of the lower panel portion.

ey
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transmltted thereto when a load lmpacts against the panel.

9. A safety screen according to claim 8 wherein said
securing devices for securing the opposite upper corner
portions of the panel comprise a pair of upper rearwardly
extending short length mountlng straps p051t10ned one at or
adjacent each upper corner of the panel, each said strap
having its leading end fixedly attached to the peripheral
flange of the panel and its rear or trailing end secured by
releasable fastening means to an anchorage plate fixed in the
roof of the vehicle. |

10. A safety'screen according to claim 9 wherein said
releasable fastening means is of the quick release type.

11. A safety screen according to claim 10 wherein each said
fastening means comprises a spring-loaded bayonet type
locking pin which co-operates with a complementary shaped
opening in said anchorage plate.

12. A safety screen according to any one of the preceding
claims wherein said lower securing devices for securing the
bottom corner portions of the panel comprise a pair of
depending mounting straps which have their upper ends fixedly _
secured to the panel near the opposite lower corners thereof
and a pair of bottom locating lugs spaced from the bottom

O




The lug 39 is also provided with a forwardly projecting finger 47 which,
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agai nst the upper surface of the fl oor panel and functions to restrain
rotation of the |ug 39 in an anticlockw se direction. WO 96/ 06756
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mounting strap of each of said lower securing devices has its
upper end fastened to the front face of the body of the

panel.

14. A safety screen according to claim 9 or claim 12 wherein
each of the mounting straps is provided with at least one
transverse corrugation or fold which enables the strap to
stretch when a load impacts against the panel and thereby
cushion the impact force.

15. A safety screen assembly for a motor vehicle comprising
a protective panel adapted to be mounted within the vehicle
so as to extend transversely from side to side and from top
to bottom of the vehicle so as to separate the load carrying
area from the occupants within the vehicle, and mounting
means spaced around the periphery of the panel arranged to
releasably secure top and bottom portions of the panel to
anchorage points in the roof and floor respectively of the
vehicle, said mounting means comprising (i) a pair of upper
rearwardly extending short length mounting straps positioned
one at or adjacent each upper corner of the panel, each said
strap having its leading end fixedly attached to said panel
and its rear or trailing end secured by releasable fastening
means to an anchorage plate fixed in the roof of the vehicle,
and (ii) a pair of depending bottom locating lugs connected
to the panel one at or near each bottom corner of the panel,
each said lug being formed with a hook formation which, when
the screen is installed within the vehicle, interlocks with
an anchorage plate fixed with respect to the vehicle floor.

||II|III I IIIII ||I|| II |II|



The installation of the safety screen 10 is extrenely sinple and one

si mply ?g%e | ower mounting devices 13 within t hei pcTRAISHéseY €
anchorage plates 40 of the vehicle (with the panel 11 in a tilted
condition) and thereafter sw ngs the panel upwardly so as to place the
upper nounting devices 12 W th theirzéocking devices 25 in proximty to

t heir anchorage pl ates 26 nounted in the roof of the vehicle. The handl es
of the | ocking devi ces 25 are then nani pul ated so as to insert t he

| ocking pips 28 gafeughs&beeﬁ aegeﬁslyVSc@@famQStachm ihewnbpéps 26 and
rot at ed sQ aé to rileasgb Iock he two 8 etg gb gither steps are
requi red. S#he RBHOR ° ?cgé 22 R9aFVRF g¥ fEprEedhilange @Y pe
very quickhgrelnndachadaiQ upper exioantiingnstnapdhas itsnléadiegbend nent of

t he inven | 110+ 9 o the | ower screen nounting devices
55 conprlgégggiﬁe%grthE?ngo s%?@aglgégﬁhich Is fixedly secured at one of.

Its ends to the front face of the panel 57 adjacent a bottom corner

t her eof , 7theAOBHEétﬁchﬁéeﬁth§éﬁBPy5§c38¥aﬂﬂgat3OEKaiﬁrﬂ5n9r|Hgaﬁﬁ
WO 96/0675

15 faég VH%FE&PtﬁacbhéaFﬂglgﬁaﬁéPﬁglagréﬁgEHxFSIYngagﬁﬁg at theer| ock
wi th an abebeomgend! afealdepéndihgomwntﬁngaeaea saiidl aouhPihdagtsHeWn i n

oo BiRhiHedCubakoaf slibliny hERRRNPASEe!Bhdonaiy Be gl o e

| mpact paBedy, a steel oval-shaped loop 60 is tightly fitted around

18. A safety screen assembly according to any one of claims
15, 16 or.17 wherein each said mounting strap is provided
with at least one transverse corrugation which enables the
strap to stretch when a load impacts against the panel and
thereby cushion the impact force.

19. A safety screen assembly according to any one of claims
15 to 18 wherein said hook formation on each said lug is
rearwardly directed.

20. A safety screen assembly according to any one of claims
15 to 19 wherein said panel is vacuum formed from tough
impact resistant thermoplastic sheet material.

21. A demountable safety screen assembly for a motor vehicle
comprising: _

a panel adapted to be mounted within a vehicle so as to
extend transversely from side to side and from top to bottom
of the vehicle so as to separate the load carrying area from
the occupants within the vehicle,

a pair of upper fixing members secured to said panel,
one at or adjacent each upper corner thereof, said fixing
members co-operating with respective anchorage means mounted
in the roof of the vehicle for releasably securing the upper
corner portions of the panel within the vehicle,

A




a portion of e ap 56 (which contains the folds) and is S

one of its sY‘I&g’é"% y to the strap 56 by weld means 61. The ‘T‘g‘g‘g@g’“%
functions to constrain the el ongation of the strap 56. It should be
appreci ated that other types of nounting deééces for fixing the panel 11
Into position can be used. For exanpl e, h of the | ower nounting bl ocks
13 can be repl aced by a nmounting strap and | ocking device simlar to
upper nmount i ng deyi 1 o] r ed_t .t han
four nounting deV|c%s§§§5c§ﬁ %égﬁ@@ #%thé mQﬁgéQQ ?E#%& go gﬁé|3§§83355§
enpl oyed. |1t ifremsthe @th@mBedgetﬂﬁttbacpanebi ohe ﬂbuntlngjdeenteeaﬂhs

an ener gy absos&%fﬁmC@afﬁéiytﬁaﬁeofthéacﬁhsxlalbeetbhnk&ﬁgnQOHéhMeioa&eiﬁg
novenent of thg%ganel und | npact | oad he enbodi nment shown I n

Figs. 10 to 17"#N% hkP %ﬂkh@glyaengga?e?yr§59%§ﬁlsa #BREPPFage Bounting

t her rrgf or rr:ed pﬁiwéd 660 sdsnapeﬂth Or?sbédﬁd‘lsd b{ehanf ldgfyoﬂpt?e hvehiaméyewaeilréby
extending | o a a_forwar in ed o s ransyersely
ext endi ng %% ééﬁ?l gng%é??ﬂﬂgaglwgP*f?e ﬁgv?ﬁéﬁ%% é% % Xnel
section extewuhqu:mqiwt@ng@@xngethe bbttom ﬁamethﬁemhzrh 1ntbh?mhannel
openi ng rear fgﬁ%i e T.

panel 65 is gﬁ%ﬁ?%ﬁal V%%%ﬁﬁ%?%r ﬁbtﬁfun%ggsﬁga?gb?¥bn$gyéﬁ@£§ X?e Bﬁnel
pol ycar bonat e WRWa¥41hY . t9ta ngybstantiabiy paPrightt PpArablyecposition aadj es

of side-Dby-si denépsesees é@@@@ih@n@h@fu@@ékefﬁxiﬂ? méfbetOr f80theifhe body
71 of the panel 65 and extend fromthe f _66 |nto t he upper hal f

67 of the panefe¥RECHhES a?ékﬂ5?397®e§%?vé“tB£§tF??€ of hER@a¥eligha- al so
absorb i npact

22. A demountable safety screen assembly according to claim
21 wherein each said upper fixing member comprises a

rearwardly extending short length metal mounting strap and a
quick release connector carried at its rear or trailing end.

23. A demountable safety screen assembly according to either
claim 21 or claim 22 wherein each said bottom fixing member
comprises a depending mounting strap which has its upper end
fixedly attached to the body of the panel and its lower end
rigidly fixed to a respective hook-forming lug which is
arranged to interlock with a locating aperture in its
associated said anchorage mounting.

24, A demountable safety screen assembly according to claim
23 wherein said hook forming lug comprises a rearwardly
directed hook formation.

25. A demountable safety screen assembly according to claim
22 or 23 wherein each of the mounting.straps is provided with
at least one transverse corrugation or fold whereby the strap
is capable of being stretched when a load impacts against the
panel.

26. A demountable safety screen assembly according to any
one of claims 21 to 25 wherein said panel is formed by vacuum
forming tough impact resistant thermoplastic sheet material.
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16 eworggms-xshrough their ability to "turn inside out" phgRudsdolgd
I npacts thereagainst. The panel 65 is secured within the vehicle by

means of the mounting strap devices shown in Figs. 5 & 6 and Figs. 7 & 8
or Fig. 9 of the draw ngs. In a furgher non-illustrated enbodi nent of

* the invention, the transverse panel 11, 65 can be shaped so that its
profile in transverse horizontal section is concavely curved rather than

as of fset stbstl’arﬂémidmaﬂmaéraﬂwrsw’}%éﬂ Qi/ﬁe d dording -El%'ﬂcci:?.a?.ﬁ{ ried
out by'th sho an o n ncl ude e
defornable poc s |ﬁﬂ§% 4h$ ﬁkﬁﬁ4ﬁ¥t (Hﬁd(ﬁn éﬁhanently
deformto %pmetbmwl a Imagmamdt)erdmém<i rpmﬂmamaﬂg f engeo Gsetiendiign
subj ect ed d¥pund Khes HB i E{H@_ﬁ} Hady£onditions. Furthernore, without the

pockets, the securing straps,-in particular the |'ower ones, appeared to,
el ongate nore than the straps which were used wth a panel havi ng t he

Foduci ng Lpe. aayet i o the ““é‘*‘?érC‘?ﬁ%‘?nsn?ﬁ%ﬁ%ﬁde%‘?ﬁfhé "
Gevi ces ambunaE i thin & melor Bliane’ &6 an. & reonst wrensremaeids
nmeasur ed ifiranersisiefta rsa.da/eami |f ind opRtticd bdtitone e rthedfveh MY 0 Of
the body qfy AU the load carrying area from the occupants within
the vehicle, wherein: _
i) the panel is comprised of tough, impact resistant, ‘
deformable thermo-plastics sheet material;
ii) a rearwardly directed flange extends around the
periphery of the panel;
iii) the body of the panel (or a portion thereof), is
adapted to yield by eversion, when a severe impact force is
imparted to the panel.

~29. A unitary formed protective pénel according to claim 28
wherein the body of the panel is forwardly bowed or arched
(in side elevation).

30. A unitary formed protective panel aécording to claim 28
or 29 wherein the body of the panel has formed in its lower
region a plurality of forwardly opening recessed zones spaced
across the width of the panel each said zoné being capable of
being deformed by eversion under impact. |

31. A unitary formed protective panel according to any one
of claims 28 to 30 wherein the panel is vacuum formed from
polycarbonate sheet material.

32. A unitary formed protective pahel according to any one
of claims 28 to 31 wherein said zones are polygonally shaped.
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A brief consi d®oesi067560f t he abovedescri bed enbodi nents wil | i ndi cate
that the invention provides an inproved safety screen or barr PET/AUSS/0G562
not or vehicle which has vastly i nproved energy absorption capabilities
enabling it to significantly alleviate the shock forces transmtted to
the anchorage points of the screen, and ong, which can quickly and
readily be installed within the vehicle. In ddition the panel , being
formed of clear and transparent material, provi des a cl ear and
unobstructed vi ew rearwards therethrough and its appearance is far nore
conparison to well-known barrjers which enpl oy
f

aesthetically pleasigg in
WO 96/ 06756 !
17 The cl ai ms defi ni ng

nmet al nesh panel s.=
PCT/ AU95/ 00562
the invention are as folows: 1. A safety screen.f-or a notor vehicle
conprising a unitary formed, yieldable panel of tough inpact resistant
transparent thernoplastics material, adapted to be mouritdd within a notor
vehicl e so as to exterd transverégly fron1sidq/to,side and fromtop to
bottom of the vehicle ss, as to separa{g//;ix\fogding carrying area from

B said _—gEne WY’ shaped and configured so

body of t:he panel orra

occupants within the vehi ¢Rg,
1 \ '

o -\\40n when an inpact [

\‘ E) " ;

that when thus nounted fth\
portion thereof is capa?lq?z
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| oad i nmpacts_thereagainst, and in so doing absorb at |east sqne Qf the

i npact enerqugrﬂ?ﬂsged to the panel. 2. A safety screen a&%ﬁﬂ’?/&osﬁ
claiml1 wherein said panel conprises a plurality of forwardly opening
recess-formng pockets spaced across the width of said panel, each said
pocket constituting a yiel dabl e/ deformabl e zone which can deform by
eversion when a | oad i npacts thereagainst. 3. A safety screen according
toclaiml1 or claim2 wherein said yieIdaB(% panel has a forwardly bowed
or arched profile in vertical section and is provided with a rearwardly

di rected peripheral flange extending around its i meter. 4. A gafety
screen according to claim3 wherein said panel! C rises a forwardl

tilted planar upper panel portion and a rearwardly tilted | ower panel
portion, said portions being jeFred Dy o Tad FeTd Xt ertrug acf oss the
panel . 5. A safety screepfaccording to claim4 wherein saidy

pockets are formed in said Jower panel portion. 6. A safety sy een
according to cl ai wher e}

formati on whi ch p¥ot rudes N -1
portion. 6/ 067}

PCT/ AU95/ 00562 VﬁBS QS 33
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18 7. A safety screen according to any one of the preceding clains
wherei n said 7¥6s produced by vacuum form ng pol ycar bonatRETEATSS{00562
mat eri al . 8. A safety screen according to any one of the preceding
clainms further conprising a plurality of securing devices spaced around

t he periphery of said panel and arranged to releasably secure the upper
and | ower corner regions of the panel to anchorage points in the roof and
floor respectively of the vehicle, whereid/daid securlng deV|ces conpri se
energy absorption neans for absorbing sone of - OF€€S
transmtted thereto when a | oad inpacts agai nst\t he page A safety
screen according to claim8 wherein said securfihg dQvi jJuri ng the
opposite upper corner portions of the panel coghpriseNa psi
rearwardly extending short |ength nmounting strlaps, pesiti
adj acent each upper corner of the panel, each gaid gt ra
| eading end fixedly attached to the perijgheral KfNange
rear or trailing end secured by releasable Tadt®piN
platé fixed in the roof of the vehicle. 10.NA
to claim9 wherein said releasable fastening:
type. 11. A safety screen according tQ
fasteni ng neans conpri ges

FIG &4c FIG &4b

FIG &4d




| ocki ng pin i -operates with a conplenentary shaped opening i id
anchor age pl %54)0699612. A safety screen according to any one Ochﬁ%ss%o?s%

preceding clainms wherein said | ower securing devices for securing the

bottom corner portions of the panel conprise a pair of depending nmounting
straps which have their upper ends fixedly ecured to the panel near the
opposite |lower corners thereof and a pair46? bottom | ocating | ugs spaced

fromthe bottom WD 96/ 06756

PCT/ AU95/ 00562 19 dge ofat he panel,
each said lug being fornmed with a 21rearwardly di recteg hook formation
which is arranged to interlock wifh a slotted opening in an anchorage

pl at e secured to Ppe ve 'Ior, each saiyg | ug beirng..fi xed secur ed
to the bottomend of a\rgspact™Ne Hai d nounti ng \ saf ety

screen according to cl anN wheRgin each saif D\Nt | hg Strap. oY Yach- of

said | ower securing deviges has i .. gnd fasyened-fo th face

of the body of the pangl. 14. A sa - scree ordi‘rTgJLo i\n 9 or
=7 ek O d S st

claim1l2 wherein each f@he nmount i nf\ Nt
one




transverse corrugation or fold which enables the strap to stretch when a
| oad i npact s V@ %/96386 t he panel and thereby cushi on the i npacRCHAPEL0562
15. A safety screen assenbly for a notor vehicle conprising a protective
panel adapted to be nmounted within the vehicle so as to extend
transversely fromside to side and fromtop to bottom of the vehicle so
as to separate the | oad carrying area fromthe occupants wthin the
vehi cl e, and nounting means spaced around4he periphery of the panel
arranged to rel easably secure top and bottom portions of the panel to
anchorage points in thenroof and floor respectively of the wvehicle, said
mounting means conprisig (i) a pair of upper rearwardl y extendi ng short

| ength nounting straps pysitioned® at or adjacent each upper corner of
t he panel, each said stxap havi g ifs |l eading end fixedly attached
sai d, panel and i&s rear § trail\ngjend secured by rel easable fa

means to an anchordge plate fixed jn $he roof~of the
omleeating |\ connect ed
near each bottom coy+rer\of the pane each said |
hook formation whi &= -w the scnegen_is i
interlocks with ‘anfas ge _pl ate
floor. WO 96Y 06\ N
PCT/ AU95/ 00562 N
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said panel is formed with a rearwardly directed flange, and pcriavss00862ach
sai d upper WiQO#G78 strap has its leading end fixedly attached to said

fl ange. 17. A safety screen assenbly according to claim15 or claim

16 wherein each said locating lug is fixedly nmounted at the bottom end of
a dependi ng nounting strap, said nounting strap having its upper end
fixedly attached to the body of the panel . 18. A safety screen
assenbly according to any one of clains , 16 or 17 wherein each said
nounting strap i s provided with at | east’ one transverse corrugati on which
enabl es the strap to stretch when a | oad inpacts agai nst the panel and

t hereby cushion the inpact force. 19. A safety screen assenbly
according to any one of clains 15 to 18 wherein said hook formati on on
each said lug is rearwardly directed. 20. A safety screen assenbly
according to any one of clains 15 to 19 wherein said panel is vacuum
formed from tough i npact resistant thernoplastic sheet material. E&.
A denount abl e safety screen assenbly for a notor vehkgle conpri si ng:

a panel adapted to be nounted within ehicle so as tO ext end
transversely fromside to side and fr op to bottom \ of jghe vehicle 52
as to separate the | oad carrying area om the occuparNs R inthe
vehi cl e, a pair of upper fixing ne S secured to sai:\c.nel, one
at or adjacent each upper corner d fixing N

e




nmenbers co- og%?%,'r 96V\Ilth respective anchorage neans nounted t?%ﬂéb%?m%'ﬁgf

of the vehicle rel easably securing the upper corner por

panel within the vehicle, WO 96/ 06756

PCT/ AU95/ 00562 21 a pair of
bottom fi xing nenbers fixed to and dependi ng fromthe bottom edge of the
panel , one at or adjacent each bottom corner thereof, each said bottom
fixi ng menber having means to hookingly @rWgage a respective anchorage
nount i ng fixed to or with respect to the floor of the vehicle, whereby

t he panel can be nounted within the es! e irstlyg hookingly engaging
the bottomfixing nmenbers in their ahcljor age unt 'gs in the vehicle
fl oor, sw nging the panel a6 : Host-anti4& upr|ght operative
position and thereafter/gr uring the upper fixing QS' S tqnth%mr
respective anchorage negp n the roof of the vehicl e X=
denount abl e safety scr;/% senbly accordi ng tolcla|n1 e|n
sai d upper fixing nmemngér cgsprLses a rear y extengd ng s or gth
met al nmounting strap/and a__ quick rel ease connector carried |ts rear or
trailing end. 28 A d€nount ap assenn)y a ~ord|ng to
ei t her claim 21 off-e+at\y M el i nenber
conprises a dependl{g nou end 66l y
attached to the body\ of thg
C
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rigidly fixed to a respective hogkifgrlﬁi%)té!’ug whii’h IS arra “"

interlock wt hzed:icati Ng apgsicl el Betuh SrropERET SdaRzE e Al d ancYE!
mount i ng. .
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(54) Title: LUGGAGE SAFETY BARRIER

(57) Abstract

A safety screen or barmier (10) for the protection of occupants within the vehicle against unrestrained forwardly moving loads within
the vehicle in a situation where the vehicle suddenly decelerates. The screen assembly (10) comprises a thermoformed panel (11) of
tough impact resistant polycarbonate material which, when mounted within the vehicle extends transversely from side to side and from top
to bottom of the vehicle, the panel (11) being .apable of deforming by eversion when load impacts thereagainst. The panel (11) has a
rearwardly directed peripheral flange (17) and a forwardly bowed or arched profile in vertical section. Deformable pockets in the Tower
region of the panel (11) assist in cushioning the impact of the moving load against the panel. Devices (12) releasably anchor upper comers
of the panel (11) to the vehicle roof, while devices (13) releasably engage bottom comer portions to the floor of the vehicle.




28. A unitary therno-formed protective panel adapted to be nmounted within
a notor vehicle so as to extend transversely fromside to side and from
top to bottom of the vehicle so as to separate the | oad carrying area
fromthe occupants wthin the vehicle, wherein: i) the panel is
conprised of tough, inpact resistant, deformable therno-plastics sheet

mat eri al ; ii) arearwardly directed flange extends around the

peri phery of the panel; iii) the body of the panel (or a portion
thereof), is adapted to yield by eversion, when a severe inpact force is
inparted to the panel. 29. A wunitary formed protective panel according
to claim28 wherein the body of the panel is forwardly bowed or arched
(in side elevation). 30. Aunitary formed protective panel according to
claim28 or 29 wherein the body of the panel has formed in its |ower
region a plurality of forwardly opening recessed zones spaced across the
w dth of the panel each said zone being capabl e of - being deforned by

ever si on under inpact. 31. Aunitary forned protective panel according
to any one of clains 28 to 30 wherein the panel is vacuumforned from -
pol ycar bonate sheet materi al . 32. Aunitary fornmed protective panel

according to any one of clains 28 to 31 wherein said zones are polygonally
shaped. '
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