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Vehicle front spoiler.

A vehicle front spoiler comprises a flexible airflow
guiding element provided in a region of a front part
of the vehicle and extending in a transverse
direction Y of the vehicle, and an actuating
member, configured to move the airflow guiding
element relative to said part of the vehicle between
an extended operative position and a retracted
inoperative position in which the airflow guiding
element is folded rearwards to behind said vehicle
part. The airflow guiding element is made of a
rubber composition comprising an anisotropic
textile structure of reinforcement cord having an
elongation at break in the Y-direction of from 5 %
to 50%, and an elongation at break in the
Z-direction lower than the elongation at break in the
Y-direction, and is readily moved between the
operative and the inoperative position with
relatively low hysteresis losses.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Vehicle front spoiler

FIELD OF THE INVENTION

The present invention relates to a vehicle front spoiler, comprising a flexible airflow
guiding element and an actuating member, configured to move the airflow guiding
element. The invention further relates to a flexible airflow guiding element for use in a

vehicle front spoiler.

BACKGROUND OF THE INVENTION

A flexible spoiler for a motor vehicle having a movable airflow guiding element is for
instance disclosed in US 7,055,891. The disclosed vehicle spoiler comprises an adapter
plate to which one edge of an airflow guiding element is connected. The airflow guiding
element can be deployed and moved back to its basic position around the connection
with the adapted plate by an actuating member between a retracted inoperative position
in which the airflow guiding element lies against the adapter plate, and an extended
operative position in which the airflow-conducting element is deployed to form an

extension of the bumper of the vehicle.

It is important to be able to swiftly bring the airflow-guiding element from the folded-
out operative position to the folded-in retracted position, and to keep it in this position
for the intended time. Alternatively, it is also important to be able to swiftly bring the
airflow-guiding element from the folded-in inoperative position to the folded-out
operative position. Such movements of the airflow guiding element need to be carried
out an extensive number of times over the lifetime of the spoiler, and are preferably
substantially reversible. Any hysteresis losses should be avoided or limited at least, also

at low temperatures.

The present invention has for its object to provide an improved vehicle front spoiler. In
particular, it is an object of the present invention to provide a vehicle spoiler having a

flexible airflow guiding element that is swiftly movable a relatively large number of
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times whereby the movements are substantially reversible and exhibit relatively low

hysteresis losses.

SUMMARY OF THE INVENTION

This and other goals are achieved by providing a vehicle front spoiler in accordance
with appended claim 1. The vehicle front spoiler in accordance with the invention in
particular comprises a flexible airflow guiding element provided in a region of a front
part of the vehicle and extending in a transverse direction Y of the vehicle over at least a
part of a width of said front part, and an actuating member, configured to move the
airflow guiding element relative to said part of the vehicle between an extended
operative position in which the airflow guiding element forms an extension of said
vehicle part in a direction Z, and a retracted inoperative position in which the airflow
guiding element is folded rearwards to behind said vehicle part, the airflow guiding
element being made of a rubber composition comprising an anisotropic textile structure
of reinforcement cord having an elongation at break in the Y-direction of from 5 % to
50%, and an elongation at break in the Z-direction which is lower than the elongation at

break in the Y-direction.

The airflow guiding element of the spoiler is readily moved between the operative and
inoperative position thereof by folding it rearwards to behind the vehicle part, yet
provides sufficient stiffness to adequately perform its function of airflow guiding

element.

The dependent claims refer to preferred embodiments of the invention.

In one preferred aspect of the invention, a vehicle front spoiler is provided wherein the
elongation at break in the Y-direction ranges from 10% to 45%, more preferably from

15% to 40%, most preferably from 20% to 35%.

In yet another embodiment of the invention, a vehicle front spoiler is provided wherein
the elongation at break in the Z-direction is as low as possible. Specific embodiments
relate to a vehicle front spoiler wherein the elongation at break in the Z-direction is

lower than 10%, more preferably lower than 5%, and most preferably lower than 3%.
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Another preferred embodiment of the vehicle front spoiler according to the invention
comprises a textile structure of reinforcement cord comprising yarns extending in the Y-
direction and in the Z-direction. In a useful embodiment, the yarns that extend in the Y-
direction comprise polyamide yarns. Suitable polyamide yarns (such as Nylon 6,6 for
instance) have an elongation at break of 21% or more, a stiffness of 12% at a load of
between 4,5 and 10 kg, and a strength of 8 to 18 kg for 900 to 2000 dtex yarns

respectively.

Yet another preferred embodiment of the vehicle front spoiler according to the
invention comprises a textile structure of reinforcement cord wherein the yarns that
extend in the Z-direction comprise polyester yarns and/or cellulosic yarns, such as

Rayon.

The reinforcement cord used in the textile structure is build up of yarns. As used herein
a "yarn" is either a single continuous filament or wire, or multiple continuous filaments
or wires that are twisted, intermingled, roved or assembled together. A cord or "cabled
strand" as used herein represents a plurality of yarns that may be twisted around each
other or wound around a central yarn. The reinforcement cord may be a composite
hybrid cord. By "hybrid" is meant that the cord contains at least two different strength
materials. By "composite” is meant that the cord contains cabled strands wrapped or

wound around a core.

"Filament" as used herein means a relatively flexible, macroscopically homogeneous
body having a high ratio of length to width across its cross- sectional area perpendicular
to its length. The filament cross section can be any shape, but in preferred embodiments

is round or essentially round.

"Yarn" is a generic term for a continuous strand of fibers or filaments. Yarn occurs in
the following forms: 1) a number of fibers twisted together; 2) a number of filaments
laid together without twist; 3) a number of filaments laid together with a degree of twist;
4) a single filament with or without twist (monofilament); 5) a narrow strip of material

with or without twist.
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If applicable, "dtex" is understood to mean the weight in grams of 10,000 meters of a

yarn before the yarn has a twist imparted thereto.

An air guiding element that shows further reduced hysteresis losses when moved
between the operative and inoperative position is provided by an embodiment in which
the Y-direction and Z-direction yarns in the textile structure of reinforcement cord cross
at intersections and the intersections are fixated. Fixation of the cross-over intersections
can be accomplished by any means known in the art, such as by applying chemical
and/or physical bonding means, and/or by applying mechanical means. Particularly
suitable mechanical means comprise filaments, fibers or yarns that form loops around
the intersections and/or interconnect or form a bridge between Y-direction and Z-
direction yarns at the intersections. A textile structure of reinforcement cords having
mechanically fixated intersections can be provided by any means in the art, such as by
weaving and/or knitting. A preferred embodiment in this respect however is offered by
a vehicle front spoiler wherein the textile structure of reinforcement cord comprises a
knitted structure. A knitted structure having mechanically fixated intersections of Y-
direction and Z-direction yarns is particularly preferred since a vehicle front spoiler
comprising such structure provides a particularly low level of hysteresis losses,
particularly at low temperatures, such as temperatures below 0°C, more preferably

below -20°C, and most preferably below -40°C.

The aerial weight of the textile structure to be used in the invention can be varied within
broad limits. A sufficient amount of reinforcement cords and yarns should be present in
order to be able to provide adequate stiffness and strength to the flexible front spoiler.
An embodiment of the invention relates to a vehicle front spoiler wherein the textile
structure of reinforcement cord has an aerial weight of from 100 g/rn2 to 300 g/mz, more
preferably of from 150 g/rn2 to 250 g/rn2, and most preferably of from 170 g/rn2 to 220

g/m’.

In order to improve handleability of the textile structure a preferred embodiment of the
a vehicle front spoiler according to the invention comprises a textile structure of
reinforcement cord having an end count according to DIN 53853 of from 35 to 65

ends/dm in the Y-direction, and of from 15 to 30 ends/dm in the Z-direction.
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Another embodiment of the vehicle front spoiler according to the invention is
characterized in that the Y-direction and/or the Z-direction yarns in the textile structure
of reinforcement cord are helically twisted, whereby an embodiment in which only the
Y-direction yarns in the textile structure of reinforcement cord are helically twisted is

particularly preferred.

The yarn twist can be varied within a wide range but a vehicle front spoiler wherein the
Y-direction and/or the Z-direction yarns have a yarn twist in the range of from 50 to 200

turns per meter is preferred.

The yarns can be twisted in accordance with a Z-twist or an S-twist, whereby a vehicle
front spoiler wherein the Y-direction and/or the Z-direction yarns have an S-twist is
particularly preferred. In an further improved embodiment, a vehicle front spoiler is
provided wherein the Y-direction and/or the Z-direction yarns comprise filaments that

are Z-twisted.

The amount of textile structure of reinforcement cords in the flexible airflow guiding
element can be large but is generally limited to 1-5, and more preferably to 1-3,
whereby a vehicle front spoiler comprising one textile structure of reinforcement cord

only is preferred.

The rubber compositions applied in the flexible front spoiler according to the invention
can be prepared in a manner known to the skilled person. Any known method of mixing
rubbers, fillers and other additives is in principle suitable for this purpose. It is thus
possible to mix the rubber, supplemented with additives and/or other polymers if
desired, using an internal mixer or Banbury mixer, a single or double-screw extruder
apparatus, a blade kneader, a Buss Co-kneader, a roller and the like. Suitable
temperatures during mixing are substantially determined by the rheological properties

of the relevant rubber.

The rubber in the rubber composition may be selected from those known in the art. In
general these rubbers have a glass transition temperature Tg lower than -10°C, although
this is not essential. Rubbers suitable for application are for instance chosen from the

group of natural rubbers, isoprene rubbers, butadiene rubbers, styrene butadiene
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copolymer rubbers, acrylonitrile butadiene copolymer rubbers, if desired copolymerized
with styrene, butadiene isoprene copolymer rubbers, chloroprene rubbers, butyl and
acryl rubbers, and ethylene-propylene copolymers which, if desired, comprise a third
copolymerizable diene monomer such as for instance 1,4-hexadiene, dicyclopentadiene,
dicyclooctadiene, methylene norbornene, ethylidene norbornene and tetrahydroindene.
The rubber polymer applied in the vehicle front spoiler preferably is an ethylene-
propylene rubber, more preferably an ethylene-propylene-diene rubber (EPDM).

Mixtures of said rubbers are also possible.

Suitable cross-linkers comprise phenol resins in combination with a tin chloride
compound as catalyst, and cross-linkers on the basis of sulphur and/or peroxides. Other
additives can also be added to the rubber. Examples of usual additives are stabilizers,
antioxidants, lubricants, fillers, dyes, pigments, flame retardants, conductive fibers and
reinforcing fibers. The rubber polymers can also comprise oil as additive, and/or

petroleum plasticizers.

The rubber may also be partly colored. Any dye known to the skilled person may in
principle be used, such as organic and/or inorganic dyes, and dyes which are soluble
and/or non-soluble in the rubber. Coupling agents suitable for the rubber may also be
added and comprise silane compounds for instance. If desired, the rubber may also

comprise carbon black particles and/or silica particles, in principle of any known type.

The textile structure(s) of reinforcement cord may be provided in the airflow guiding
element in any conceivable manner, but is preferably combined with the rubber
composition of the airflow guiding element by stacking layers of the rubber
composition with one or more textile structures of reinforcement cords and compression
moulding the assembly thus produced. It is customary in the art to first calendar the
reinforcement cords with rubber, preferably on a top and bottom surface of the cord.
This facilitates handling and provides for better bonding between the cord and a rubber
matrix composition. According to one embodiment of the invention, a vehicle front
spoiler is provided wherein the rubber composition comprises a textile structure of

reinforcement cord that is not calendered with a rubber.
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In another aspect of the invention, a vehicle front spoiler is provided wherein a surface
of the textile structure of reinforcement cord comprises a tacky low-molecular weight
compound, more preferably a planar surface thereof, and most preferably a top and

bottom surface of the textile structure of reinforcement cord.

In another aspect of the invention, a flexible airflow guiding element is provided for use

in a vehicle front spoiler.

According to the invention, the flexible airflow guiding element is adapted to be
provided in a region of a front part of a vehicle and to extend in a transverse direction Y
of said vehicle over at least a part of a width of said front part. The element is further
adapted to be movable by an actuating member, configured to move the airflow guiding
element relative to said part of the vehicle between an extended operative position in
which the airflow-conducting element forms an extension of said vehicle part in a
direction Z, and a retracted inoperative position in which the airflow guiding element is
folded rearwards to behind said vehicle part. The airflow guiding element is made of a
rubber composition comprising an anisotropic textile structure of reinforcement cord
having an elongation at break in the Y-direction of from 5 % to 50%, and an elongation
at break in the Z-direction which is lower than the elongation at break in the Y-

direction.

Preferred embodiments of the flexible airflow guiding element have been described

above in the context of the invented vehicle spoiler.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described by way of example and with reference to the
accompanying drawings in which:

Figure 1 schematically shows a perspective view of a front part of motor vehicle
provided with a flexible front spoiler in accordance with the invention;

Figure 2 schematically shows a cross-sectional view of the front part of the motor
vehicle provided with a flexible front spoiler of figure 1 in a retracted inoperative

position;
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Figure 3 schematically shows a cross-sectional view of the front part of the motor
vehicle provided with a flexible front spoiler of figure 1 in an extended operative
position;

Figure 4 schematically shows a top view of an anisotropic textile structure of
reinforcement cord in accordance with an embodiment of the invention;

Figure 5 schematically shows a top view of an anisotropic textile structure of
reinforcement cord in accordance with another embodiment of the invention;

Figure 6 schematically shows a top view of an anisotropic textile structure of
reinforcement cord in accordance with yet another embodiment of the invention; and
Figure 7 schematically shows a side view of a construction of a preferred yarn in the
textile structure of reinforcement cord in accordance with an embodiment of the

invention.

DETAILED DESCRIPTION OF EXAMPLES OF THE PRESENT INVENTION

With reference to figure 1 is shown a front 1 of a motor vehicle comprising side wings
2,ahood 3, arranged in between the side wings 2, and a slightly curved front part 4
provided in front of the hood 3 and forming a bumper. To the front part 4 is attached a
flexible front spoiler 10 in accordance with the invention. The front spoiler 10
comprises a flexible airflow guiding element 12, provided in a region of the front part 4
of the vehicle and extending in a transverse direction Y of the vehicle (transverse to the
driving direction) over substantially the whole width of said front part 4, i.e. from one
free end 14 underneath a left side part 40 of the front part 4 to another free end 16 at the

opposite side of the vehicle front part 4.

As shown in more detail in figures 2 and 3, the vehicle front spoiler 10 further
comprises an actuating member 11, configured to move the flexible airflow guiding
element 12 relative to the front part 4 between a retracted inoperative position, shown in
figure 2, in which the airflow guiding element 12 is folded rearwards (in the figure to
the right) to behind the front part 4 to an extended operative position, shown in figure 3,
in which the airflow-conducting element 12 forms an extension of vehicle part 4 in a
direction Z, which, for is substantially vertical in the embodiment shown. The flexible
airflow guiding element 12 can be moved in any position between and including the

extreme positions shown in figures 2 and 3.
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The airflow guiding element 12 is at one Y-direction edge thereof movably attached to
part 4 through an adapter plate 20 that is connected to the underside of the front part 4.
The element 12 may at a free edge part 22 thereof be provided with a flexurally elastic
rod 24, provided in a cavity 26 that extends through the element 12 in the Y-direction.
The rod is preferably made of (fiber reinforced) PTFE or another polymer having a low

friction with the surrounding walls of cavity 26.

The airflow guiding element 12 is preferably provided with a closing arrangement 28
that comprises magnets 30 provided in the adapter plate 20, which magnets 30 interact
with metal plates 32, arranged in the free edge part 22 of the element 12. As shown in
figure 2, the magnets 30 and metal plates 32 attract each other in the inoperative
position of the element 12 in which the element 12 is folded rearwards to behind vehicle
part 4 (as defined with respect to the forward driving direction of the vehicle). This

ensures that the airflow guiding element 12 better remains in the folded in state.

The actuating member 11 in the embodiment shown in figures 2 and 3 comprises a
number of bellows (110, 111) that can be filled with air or other fluid, and/or from
which air or another fluid can be withdrawn to move the airflow guiding element 12 in

between the inoperative and operative positions.

In accordance with the invention, the airflow guiding element 12 is made of a rubber
composition comprising an anisotropic textile structure of reinforcement cord having an
elongation at break in the Y-direction of from 5 % to 50%, and an elongation at break in
the Z-direction which is lower than the elongation at break in the Y-direction. Since
airflow guiding element 12 preferably extends over a substantial part of the width of the
vehicle (or alternatively part 4), the airflow guiding element 12 preferably represents an
elongated structure with its longer dimension extending in the Y-direction and its
shorter dimension extending in the Z-direction. The airflow guiding element 12 is then
attached to the front part 4 (or adapted plate 20) with one of its longitudinal edges. The

opposite longitudinal edge forms a free edge 22 of the element 12.

Suitable anisotropic textile structure of reinforcement cords for use in the flexible

airflow guiding element 12 are shown in figures 4 to 6.
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Figure 4 shows part of a suitable textile cord structure 5 comprising warp yarns 50
extending in the Y-direction, and weft yarns extending in the Z-direction. According to
the invention, the yarn properties in the structure may be chosen such that the
elongation at break in the Y-direction is from 5 % to 50%, while the elongation at break

in the Z-direction is lower than the elongation at break in the Y-direction.

Figure 5 shows part of a particularly preferred textile cord structure 6 comprising a
knitted structure of yarns 60 extending in the Y-direction, and yarns 61 extending in the
Z-direction. According to this embodiment, the Y-direction yarns 60 and Z-direction
yarns 61 cross at intersections 62 which are fixated, preferably by textile means in the
form of filaments or yarns 63 that connect Y-direction yarns 60 to Z-direction yarns 61
at the cross-over intersections 62. Again, the yarn properties in the structure may be
chosen such that the elongation at break in the Y-direction is from 5 % to 50%, while
the elongation at break in the Z-direction is lower than the elongation at break in the Y-

direction.

Figure 6 shows part of another suitable textile cord structure 7 comprising yarns 70
extending in the Y-direction, and yarns (71, 72) extending in the Z-direction. According
to this embodiment, the structure forms a so-called leno weave wherein the intersections
73 are substantially fixated by the two yarns (70, 71). As in other embodiments, the
yarn properties in the structure may be chosen such that the elongation at break in the
Y-direction is from 5 % to 50%, while the elongation at break in the Z-direction is

lower than the elongation at break in the Y-direction.

On the left of figure 7 are shows preferred embodiments of the yarns, wherein the Y-
direction yarns (50, 60, 70) and/or the Z-direction yarns (51, 61, 71, 72), but preferably
the Y-direction yarns (50, 60, 70) only, are provided with an S-twist. On the right of
figure 7 are shown particularly preferred embodiments wherein the Y-direction yarns
(50, 60, 70) and/or the Z-direction yarns (51, 61, 71, 72), but preferably the Y-direction
yarns (50, 60, 70) only, comprise filaments that are helically twisted according to a Z-
twist. The preferred embodiments in particular are instrumental in obtaining a textile
structure having a relatively large elongation at break in the Y-direction, as required by

claim 1.
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The direction of twist refers to the direction of slope of the spirals of a yarn or cord
when it is held vertically. If the slope of the spirals conform in direction to the slope of
the letter "S", then the twist is called "S", or "left hand". If the slope of the spirals
conform in direction to the slope of the letter "Z", then the twist is called "Z", or "right
hand". An "S" or "left hand" twist direction is understood to be an opposite direction
from a "Z" or "right hand" twist. "Yarn twist" is understood to mean the twist imparted
to a yarn before the yarn is incorporated into a cord, and "cord twist" is understood to
mean the twist imparted to two or more yarns when they are twisted together with one

another to form a cord.

Possible yarn materials may include, but are not limited to polyamide (nylon), aromatic
polyamide (aramid), rayon, polyester, polyethylene terephthalate (PET), polyethylene
napthalate (PEN), polyvinyl alcohol (PVA), polyethylene ketone (PK), and
polyphenylene-2,6-benzobisoxazole (PBO). In the embodiments of the textile structure
shown in figures 4 to 6, the Y-direction yarns (50, 60, 61) preferably comprise
polyamide (nylon) yarns, whereas the Z-direction yarns (51, 61, 71, 72) preferably

comprise polyester yarns.

A particularly preferred embodiment of the airflow guiding element 12 comprises one
textile structure of reinforcement cord 6 as shown in figure 5 having S-twisted Y-
direction nylon yarns 60 and Z-direction polyester yarns 61, an aerial weight ranging
between 175 and 220 g/m?, and an end count according to DIN 53853 of about 45 to 55
ends/dm in the Y-direction, and of about 17 to 27 ends/dm in the Z-direction. Such a
textile structure 6 has an elongation at break in the Y-direction of about 20 to 25%,

while the elongation at break in the Z-direction is about 3 to 7%.

To manufacture the airflow guiding element 12, a layer of the textile structure 12 of
reinforcement cord is stacked with several layers of a suitable rubber composition,
preferable an EPDM rubber, and the assembly compression moulded at a suitable
vulcanisation temperature. The textile structure 12 is preferably applied in an
uncalendered state, 1.e. without calendaring it with a rubber beforehand. It is also
advantageous to provide planar surfaces of the textile structure 12 with a tacky low-

molecular weight compound for better adhesion to the rubber composition.
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A vehicle spoiler in accordance with the invention comprises a flexible airflow guiding
element 12 that is swiftly movable a relatively large number of times between the
inoperative position shown in figure 2 and the operative position shown in figure 3.

The airflow guiding element 12 of the invention shows a low level of hysteresis, and the

movements therefore remain substantially reversible over the lifetime of the spoiler.
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CONCLUSIES

1. Voorspoiler van een voertuig, omvattende een in een gebied van een voorste
deel van het voertuig voorzien flexibel luchtstroomgeleidingselement dat zich in een
dwarse richting Y van het voertuig uitstrekt over ten minste een gedeelte van een
breedte van genoemd voorste deel, en een actuator, die is ingericht om het
luchtstroomgeleidingselement ten opzichte van genoemd deel van het voertuig te
bewegen tussen een uitgevouwen gebruikspositie waarin het
luchtstroomgeleidingselement een verlenging vormt van genoemd voertuigdeel in een
richting Z, en een ingetrokken rustpositie waarin het luchtstroomgeleidingselement is
teruggevouwen tot achter genoemd voertuigdeel, waarbij het
luchtstroomgeleidingselement is gemaakt van een rubbersamenstelling die een
anisotrope textielstructuur van versterkingskoord omvat met een rek bij breuk in de Y-
richting van 5 % tot 50%, en een rek bij breuk in de Z-richting die lager is dan de rek bij
breuk in de Y-richting.

2. Voorspoiler van een voertuig volgens conclusie 1, waarin de rek bij breuk in de

Y-richting is begrepen van 20 % tot 35%.

3. Voorspoiler van een voertuig volgens conclusie 1 of 2, waarin de rek bij breuk

in de Z-richting lager is dan 10%.

4. Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de
textielstructuur van versterkingskoord garens omvat die zich in de Y-richting en in de

Z-richting uitstrekken.

5. Voorspoiler van een voertuig volgens conclusie 4, waarin de garens die zich in

de Y-richting uitstrekken polyamide garens omvatten.

6. Voorspoiler van een voertuig volgens conclusie 4 of 5, waarin de garens die zich

in de Z-richting uitstrekken polyester garens en/of cellulose garens omvatten.
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7. Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de
Y-richting en Z-richting garens in de textielstructuur van versterkingskoord elkaar

kruisen ter hoogte van kruisingen en de kruisingen zijn gefixeerd.

8. Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de

textielstructuur van versterkingskoord een gebreide structuur omvat.

9. Voorspoiler van een voertuig volgens conclusie 8, waarin de gebreide structuur

mechanisch gefixeerde kruisingen van Y-richting en Z-richting garens omvat.

10. Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de
textielstructuur van versterkingskoord een oppervlaktegewicht heeft van 150 g/rn2 tot

250 g/m*.

11. Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de
textielstructuur van versterkingskoord een end count volgens DIN 53853 heeft van 35

tot 65 ends/dm in de Y-richting, en van 15 tot 30 ends/dm in de Z-richting.

12. Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de
Y-richting en/of de Z-richting garens in de textielstructuur van versterkingskoord

helisch zijn getwist.

13.  Voorspoiler van een voertuig volgens conclusie 12, waarin enkel de Y-richting

garens in de textielstructuur van versterkingskoord helisch zijn getwist.

14. Voorspoiler van een voertuig volgens conclusie 12 of 13, waarin de Y-richting

en/of de Z-richting garens een garentwist bezitten van 50 tot 200 turns per meter.

15.  Voorspoiler van een voertuig volgens één der conclusies 12-14, waarin de Y-

richting en/of de Z-richting garens een S-twist bezitten.

16. Voorspoiler van een voertuig volgens één der conclusies 4-15, waarin de Y-

richting en/of de Z-richting garens filamenten omvatten met een Z-twist.
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17. Voorspoiler van een voertuig volgens één der voorgaande conclusies,

omvattende meer dan één textielstructuur van versterkingskoord.

18.  Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin een
oppervlak van de textielstructuur van versterkingskoord een plakkerige verbinding

omvat met een laag molecuulgewicht.

19.  Voorspoiler van een voertuig volgens één der voorgaande conclusies, waarin de
rubbersamenstelling een textielstructuur van versterkingskoord omvat die niet is

gekalanderd met een rubber.

20.  Flexibel luchtstroomgeleidingselement voor gebruik in een voorspoiler van een

voertuig volgens één der voorgaande conclusies.
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20-12-2013

Ingeroepen voorrangsdatum

Aanvrager (Naam)

Apollo Vredestein B.V.

Datum van het verzoek voor een onderzoek van
internationaal type

22-03-2014

Door de Instantie voor Internationaal Onderzoek aan
het verzoek voor een onderzoek van internationaal type
toegekend nr.

SN 61721

I. CLASSIFICATIE VAN HET ONDERWERP (bij toepassing van verschillende classificaties, alle classificatiesymbolen opgeven)

Volgens de internationale classificatie (IPC)

B62D35/00

Il. ONDERZOCHTE GEBIEDEN VAN DE TECHNIEK

Onderzochte minimumdocumentatie

Classificatiesysteem

Classificatiesymbolen

IPC B62D

Onderzochte andere documentatie dan de minimum documentatie, voor zover dergelijke documenten in de onderzochte gebieden zijn

opgenomen

. GEEN ONDERZOEK MOGELIJK VOOR BEPAALDE CONCLUSIES (opmerkingen op aanvullingsblad)

IV.] ]JGEBREK AAN EENHEID VAN UITVINDING

(opmerkingen op aanvullingsblad)

Form PCT/ISA 201 A (11/2000)




ONDERZOEKSRAPPORT BETREFFENDE HET

RESULTAAT VAN HET ONDERZOEK NAAR DE STAND
VAN DE TECHNIEK VAN HET INTERNATIONALE TYPE

Nummer van het verzoek om een onderzoek naar
de stand van de techniek

NL 2012011

CLASSIFICATIE VAN HET ONDERWERP

INV B62D35/00
ADD.

Volgens de Internationale Classificatie van octrooien (IPC) of zowel volgens de nationale classificatie als volgens de IPC.

B. ONDERZOCHTE GEBIEDEN VAN DE TECHNIEK

Onderzochte miminum documentatie (classificatie gevolgd door classificatiesymbolen)

B62D

Onderzochte andere documentatie dan de mimimum documentatie, voor dergelijke documenten, voor zover dergelijke documenten in de onderzochte

gebieden zijn opgenomen

Tijdens het onderzoek geraadpleegde elektronische gegevensbestanden (naam van de gegevensbestanden en, waar uitvoerbaar, gebruikte trefwoorden)

EPO-Internal, WPI Data

C. VAN BELANG GEACHTE DOCUMENTEN

Categorie ° | Geciteerde documenten, eventueel met aanduiding van speciaal van belang zijnde passages Vanc?elgng vaor
conclusie nr.
X,D US 7 055 891 B2 (JUNGERT DIETER [DE]) 1-20

6 juni 2006 (2006-06-06)
in de aanvraag genoemd

la,1b *

* alinea [0026] - alinea [0028];

figuren

D Verdere documenten worden vermeld in het vervolg van vak C.

Leden van dezelfde octrocifamilie zijn vermeld in een bijlage

° Speciale categorieén van aangehaalde documenten

"A" niettot de categorie X of Y behorende literatuur die de stand van de
techniek beschrijft

*D" in de octrociaanvrage vermeld

°E" eerdere octrooi Jaanvra e), gepubliceerd op of na de indieningsdatum,
waarin dezelfde untvm ing wordt beschreven

‘L" om andere redenen vermelde literatuur
"O" niet-schriftelijke stand van de techniek

*P* tussen de voorrangsdatum en de indieningsdatum gepubliceerde literatuur

"T* nade indieningsdatum of de voorrangsdatum gepubliceerde

literatuur die niet bezwarend is voor de octrooiaanvrage,
maar wordt vermeld ter verheldering van de theorie of
het principe dat ten grondslag ligt aan de uitvinding

*X" de conclusie wordt als niet nieuw of niet inventief beschouwd
ten opzichte van deze literatuur

"Y® de conclusie wordt als niet inventief beschouwd ten opzichte
van de combinatie van deze literatuur met andere geciteerde
literatuur van dezelfde categorie, waarbij de combinatie voor
de vakman voor de hand liggend wordt geacht

*&" lid van dezelfde octrooifamilie of overeenkomstige octrooipublicatie

Datum waarop het onderzoek naar de stand van de techniek van
intemationaal type werd voltooid

19 augustus 2014

Verzenddatum van het rapport van het onderzoek naar de stand van
de techniek van intemationaal type

Naam en adres van de instantie

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

De bevoegde ambtenaar

Burley, James

Formulier PCT/ISA/201 (tweede blad) (Januari 2004)




ONDERZOEKSRAPPORT BETREFFENDE HET
RESULTAAT VAN HET ONDERZOEK NAAR DE STAND

Nummer van het verzoek om een onderzoek naar
de stand van de techniek

VAN DE TECHNIEK VAN HET INTERNATIONALE TYPE NL 2012011
nformatie over leden van dezelfde octrooifamilie
In het rapport Datum van Overeenkomend(e) Datum van
genoemd octrooigeschrift publicatie geschrift(en) publicatie
US 7055891 B2 06-06-2006 DE 10325653 Al 23-12-2004
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International Patent Classification (IPC)
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Applicant
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Basis of the opinion
Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Lack of unity of invention

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Certain documents cited
Certain defects in the application
Certain observations on the application

Examiner

Burley, James

Form NL237A (Dekblad) (July 2006)




Application number

WRITTEN OPINION NL2012011

Box No.| Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
0 table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingAurnishing:
0 contained in the application as filed.
O filed together with the application in electronic form.
O furnished subsequently for the purposes of search.
. O In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V  Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement
Novelty Yes: Claims 1-20
No: Claims
Inventive step Yes: Claims
No: Claims 1-20
Industrial applicability Yes: Claims 1-20

No: Claims

. Citations and explanations

see separate sheet

NL237B (July 2006)
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following document:

D1

US 7 055 891 B2 (JUNGERT DIETER [DE]) 6 juni 2006 (2006-06-06)
cited in the application

Novelty and inventive step

2

2.1

2.2

2.3

The present application does not meet the criteria of patentability, because the
subject-matter of independent claims 1 and 20 does not involve an inventive
step.

Document D1, cited by the applicant, is regarded as being the prior art closest
to the subject-matter of independent claim 1 and discloses (the references in
parenthesis applying to this document) a:

voorspoiler (12) van een voertuig (1), omvattende een in een gebied van een
voorste deel van het voertuig (1) voorzien flexibel
luchtstroomgeleidingselement (16) dat zich in een dwarse richting Y (FB) van
het voertuig (1) uitstrekt over ten minste een gedeelte van een breedte van
genoemd voorste deel, en een actuator (20), die is ingericht om het
luchtstroomgeleidingselement (16) ten opzichte van genoemd deel van het
voertuig te bewegen tussen een uitgevouwen gebruikspositie (BS) waarin het
luchtstroomgeleidingselement (16) een verlenging vormt van genoemd
voertuigdeel in een richting Z (FR), en een ingetrokken rustpositie (RS) waarin
het luchtstroomgeleidingselement (16) is teruggevouwen tot achter genoemd
voertuigdeel, waarbij het luchtstroomgeleidingselement (16) is gemaakt van
een rubbersamenstelling die een anisotrope textielstructuur - van
versterkingskoord omvat met een rek bij breuk in de Z-richting (FR) die lager
is dan de rek bij breuk in de Y-richting (FB).

The subject-matter of independent claim 1 therefore differs from this known
voorspoiler bij een rek bij breuk in de Y-richting van 5 % tot 50% and is
therefore new. :

The additional subject-matter of independent claim 1 therefore consists in the
specification of the range of maximum elongation of the airflow guiding
element in the transverse direction where D1 remains silent.

Form NL237-3 (separate sheet) (July 2006) (sheet 1)
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Such a selection can only be regarded as inventive, however, if the maximum
elongation presents an unexpected effect or property. Since no such effect or
property is indicated in the application and the spoiler disclosed therein
appears to be similar in every other way to the spoiler disclosed in D1, the
subject-matter of independent claim 1 does not appear to constitute an
inventive step.

The same reasoning applies, mutatis mutandis, to the airflow guiding element
claimed in independent claim 20 which therefore is also considered not
inventive.

Dependent claims 2 to 19 do not contain any features which, in combination
with the features of any claim to which they refer, meet the requirements of
inventive step, these features either being disclosed in document D1 (see the
passages cited in the search report), relating to specifications which would
come within the scope of the customary practice followed by persons skilled in
the art, especially as the advantages thus achieved can readily be foreseen,
or not appearing to result in an unexpected technical effect.

Industrial applicability

4

The subject-matter of claims 1 - 20 of the present application is susceptible of
industrial application in the automotive industry.

Form NL237-3 (separate sheet) (July 2006) (shest 2)
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