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Airflow Modification Patch and Method

Background

Aircraft such as aeroplanes can generate considerable noise during a landing approach i.e.
an approach to land. A significant portion of this noise is attributable to air flowing around

the deployed landing gear and/or high lift devices such as flaps and slats.

Although during a landing sequence an aircraft may be travelling at around 80m/s, the
localised airflow around a noise-inducing component or region of the aircraft’s airframe
and landing gear may reach speeds of around 300m/s; this can result in sound energy of
around 200W being dissipated as noise. The noise can be tonal, such as the whistling noise
due to airflow over a cavity, or low frequency booming from wing boxes and panels, or
broadband noise i.e. noise over a wide range of frequencies. Noise from turbulent airflow
around the aircraft and wake turbulence is significant and the airflow around the aircraft,
especially that circulating the wing, can cause elements of landing gear and high lift
devices to vibrate, and these vibrating elements may in turn excite other elements of the
aircraft such a wing boxes and surface panels; for example, landing gear doors. The
above-noted types of noise are known in the art, and will be referred to herein, as

aeroacoustic noise.

Aeroacoustic noise is undesirable because of the fact that airports are often located close to
cities, or other densely populated areas. Aeroacoustic noise due to the landing gear and
high lift devices is particularly problematic because it is radiated directly to ground due to
the position of the landing gear under the aircraft and the high lift devices at chord wise

extremities of the wing 1.e. the leading and trailing edges of the wing.

Attempts have been made to address aeroacoustic noise problems. For example, it is
known to provide an aircraft landing gear with fairings. A fairing is a generally rigid
structure, often made from metal or composite materials, that is arranged to shield a noise-
inducing region of an aircraft landing gear from airflow during landing. However, the

present inventors have identified that known noise reducing devices, such as fairings, can
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undesirably increase the total weight of the aircraft. Moreover, known noise reducing
devices, such as fairings, can undesirably increase envelope of aircraft components, such as
the landing gear and/or high lift devices, and may affect articulation thereof. Fairings and
the like can also affect cooling of components, such as brake parts, and are generally

directional meaning that they may not be effective in crosswinds.

Summary

In accordance with a first aspect of the present invention, there is provided a patch for
reducing noise generated by an airflow negotiating a noise-inducing component of an
aircraft assembly, the patch comprising:

a substrate arranged to be attached to the noise-inducing component, or an upstream
component, on the aircraft assembly; and

a plurality of airflow disruption elements associated with the substrate and being
arranged to induce turbulence in the airflow to reduce the noise generated by the airflow

negotiating the noise-inducing component.

Thus, the invention according to this aspect provides a patch which may be attached to a
component of an aircraft assembly and is arranged in use to induce turbulence in an airflow
moving relative to the aircraft assembly in order to reduce the noise that would otherwise
be generated by the airflow negotiating a noise-inducing component of the aircraft
assembly. Although the reduction in sound energy may be small, it may still produce an
effective perceived noise reduction at ground level because the human ear is very sensitive
to even small changes in sound energy; for example, 0.6 watts. Moreover, a patch
according to embodiments of the invention may be arranged to dampen vibration on the
noise-inducing component. The patch according to embodiment of the invention provide a
simply means by which to position airflow disruption elements at a desired location on the

aircraft assembly.

A plurality of the airflow disruption elements may each comprise a protrusion extending

from the substrate in a direction generally away from the noise-inducing component.
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A first one of the protrusions may have a first shape and a second one of the protrusions
may have a second shape different from the first shape. This may enable the turbulating
effect provided by the patch to be tailored to meet the surface profile of a noise-inducing

component.

One or more of the protrusions may project from the substrate by at least 0.5Smm. In some
embodiments one or more of the protrusions may project from the substrate by between
about 0.5mm and about 20mm. Thus, the protrusions may provide an effective degree of

drag or turbulence.

The protrusions may collectively have a flow-facing surface area of at least Imm”. This

may provide an effective degree of drag or turbulence.

The substrate may have a major face having a surface area of between about 20mm” and

about Sm’. This may provide an effective degree of drag or turbulence.

The airflow disruption elements may be removably coupled to the substrate. Thus,
embodiments of the invention provide a simple means by which the configuration of the
airflow disruption elements can be modified, which may be particularly useful in testing to
determining how an airflow disruption patch affects noise generated by an airflow

negotiating a noise-inducing region of an aircraft assembly.

The substrate may include a plurality of mounting elements arranged to position the

airflow disruption elements.

The substrate may be arranged to define a regular or irregular array of protrusions.

The disruption elements may be arranged to increase drag by at least a factorof 1.1, 1.5, 2

or 3.

An edge of the patch may defines a generally serrated edge. This may increase or decrease

the degree of drag or turbulence that would be induced by the airflow disruption elements.
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In accordance with a second aspect of the present invention, there is provided an aircraft

assembly including a patch according to any preceding claim.

The aircraft assembly may comprise a landing gear, a panel such as a flap, slat wing cover,
or nacelle, a landing gear door, a pylon, a high lift device and the like. An aircraft may be
a commercial or military aircraft, an unmanned air vehicle (UAV), or an inner atmosphere
space vehicle. A noise inducing component may in some embodiments comprise a region

of the aircraft assembly.

In some embodiments the patch may address the problem of aeroacoustic noise radiated
directly to ground due to the position of the landing gear or other assembly under the

aircraft.

In accordance with a third aspect of the present invention, there is provided a method of
determining how an airflow disruption patch affects noise generated by an airflow
negotiating a noise-inducing region of an aircraft assembly, the patch comprising:

a substrate arranged to be attached to the noise-inducing component or an upstream
component on the aircraft assembly; and

a plurality of airflow disruption elements associated with the substrate and being
arranged to induce turbulence in the airflow to reduce the noise generated by the airflow
negotiating the noise-inducing component, the method comprising:

coupling the airflow disruption patch to a region of the aircraft at or adjacent the
noise-inducing component or an upstream component on the aircraft assembly;

providing the airflow; and

determining the level of noise generated by the airflow.

The method may further comprise the steps of:
modifying the position of the airflow disruption patch;
providing the airflow; and

determining the level of noise generated by the airflow.

The method may further comprise the steps of:

modifying the configuration of the protrusions of the airflow disruption patch;
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providing the airflow; and

determining the level of noise generated by the airflow.

According to a fourth aspect of the present invention, there is provided an aircraft assembly
including a plurality of airflow disruption elements arranged to induce turbulence in an
airflow to reduce the noise generated by the airflow negotiating a noise-inducing

component thereof.

Any of the preferred features of the first aspect may be applied to the aircraft assembly of
the fourth aspect.

Brief Description of the Drawings

By way of example only, certain embodiments of the invention will now be described by

reference to the accompanying drawings, in which:

Figure 1 is a diagram of a prior art landing gear assembly;

Figure 2 is a diagram of a noise-inducing component of the landing gear assembly of
Figure 1;

Figure 3 is a diagram of the noise-inducing component of Figure 2 provided with an
airflow disruption patch according to an embodiment of the present invention,;

Figure 4 is a diagram of the noise-inducing component of Figure 2 provided with an
airflow disruption patch according to an alternative embodiment of the present invention;
Figure 5 is a diagram of the noise-inducing component of Figure 2 provided with an
airflow disruption patch according to an alternative embodiment of the present invention;
and

Figures 6a to 6¢ illustrate an airflow disruption patch according to an alternative
embodiment of the present invention;

Figure 7 is a diagram of a landing gear assembly according to an embodiment of the
present invention; and

Figure 8 is a flow chart illustrating a method according to an embodiment of the present

invention.
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Detailed Description

Figure 1 shows a prior art landing gear 100. The landing gear 100 includes a noise-
inducing region 12 in the form of a pin joint of a torque link. As will be appreciated, the
landing gear 100 includes many noise-inducing components and regions, such as The

landing gear 100 is shown in a deployed configuration, suitable for take-off and landing.

Due to the motion of the aircraft to which the landing gear 100 is coupled, the landing gear
100 generally moves in the direction of arrow M, which will be referred to as the landing
gear motion direction M. Consequently, airflow moves relative to the landing gear 100 in
the direction of arrow A, which will be referred to as airflow A. Airflow A can be
considered to be a primary or resultant airflow from the forward and vertical velocity of the

aircraft and will usually also include a side wind component.

Referring to Figure 2, a noise-inducing component 12 of the landing gear 100 is
schematically illustrated. The noise-inducing component 12 consists of a protrusion over
which an aerodynamic airflow AD resulting from airflow A may pass to create

aeroacoustic noise.

Figure 3 shows the noise-inducing component of Figure 2 provided with an airflow

disruption patch 14 according to an embodiment of the present invention.

As an overview, an airflow disruption patch 14 according to embodiments of the present
invention is arranged to induce turbulence in the aerodynamic airflow AD shown in Figure
2 to create a turbulated airflow TA i.e. an airflow that has been modified to exhibit a
greater or lesser degree of turbulence that the degree of turbulence it would otherwise
exhibit. Thus, the patch 14 changes the pattern of airflow around the component and/or or
changes the pattern of airflow around other downstream components that create
aeroacoustic noise, to reduce overall aeroacoustic noise. The present inventors have found

that modifying the surface profile of a noise-inducing component 12 to incorporate a
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plurality of airflow disruption elements 14b arranged to induce turbulence in an airflow
negotiating the surface profile generally reduces the aeroacoustic noise generated by the
airflow negotiating the noise-inducing component 12 and/or downstream components
relative to the noise that would be generated by an airflow negotiating the unmodified
surface profile of the noise-inducing component 12 and/or downstream components.
Optimum configurations of the airflow disruption elements 14b on the patch 14 and
positions of the patch with respect to the noise-inducing component(s) may depend on the
geometry of the noise-inducing component(s) and assembly they form a part of. Optimum
configurations can be established through experiment and/or computer fluid dynamic
analysis. The airflow disruption patch 14 according to embodiments of the present
invention provides a simple means by which a plurality of airflow disruption elements 14b

can be applied to a noise-inducing component 12 to modifying the surface profile thereof.

A noise-inducing region 12 may have one or more outwardly extending peripheral surfaces
and/or inwardly extending surfaces or cavities and may comprise at least some of one or
more components. In some embodiments a noise-inducing region may be defined by a
coupling region between a first component which is movably coupled to a second

component, examples being pin joints and cardan joints.

The airflow disruption patch 14 of the illustrated embodiment consists of a generally rigid
substrate 14a having an engagement surface arranged to be coupled to the noise-inducing
component 12. The patch 14 is sized to match the noise-inducing component 12. The
engagement surface of the substrate 14a is shaped to conform to the outer surface of the
noise-inducing component 12 in order to optimise the amount of surface area in contact
therewith, which may improve an adhesive connection between the substrate 14a and the
surface of the noise-inducing component 12. In other embodiments the engagement

surface and/or substrate 14a may have any suitable configuration.

The plurality of airflow disruption elements are defined by a plurality of nodular
protrusions 14b extending from the substrate 14a on an opposite side to the engagement
surface. The protrusions 14b are arranged to induce turbulence in airflow A resulting in a
turbulated airflow TA. The protrusions 14b may be arranged in a regular or irregular array

and may each have any suitable configuration for inducing turbulence as described above.
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The amount of turbulence induced may be affected by the shape of the protrusions, which
determines profile and induced drag and/or the area of the protrusions which along with
surface roughness determines skin friction drag. In some embodiments one or more
protrusions 14b may be arranged to establish a standing shock wave on the surface of the
protrusion 14b to further increase and amplify the drag and turbulatory effect on airflow.
In some embodiments the patch 14 may be provided with one or more protrusions 14b for
every 10mm square of substrate 14a. In some embodiments the protrusions 14b may
comprise elongate elements or spiral elements. In other embodiments the airflow
disruption elements may take any suitable form and may comprise protrusions, recesses

and/or openings.

In embodiments where an airflow disruption patch 14 is arranged to be applied to a noise-
inducing component 12 of an aircraft landing gear, the plurality of airflow disruption
elements 14b may advantageously be arranged to increase drag to aid in slowing the
aircraft during landing; for example, the elements may comprise protrusions that project
from the substrate by between about 0.5mm and about 20mm, preferably between about
Imm and Smm. It is preferred that the protrusions generally project from the substrate by
at least Imm. The one or more protrusions may collectively have a flow-facing surface
area of at least Imm”. In some embodiments the flow-facing surface area of the one or
more protrusion may be between about 2mm” and about 10m’ and preferably between

about 20mm? and about 225¢m”.

The airflow disruption patch 14 of embodiments of the invention may be formed of any
suitable material. In some embodiments the airflow disruption patch 14 is made from
plastics, sponge-like or woven material. The airflow disruption patch 14, or just the
substrate 14a thereof, may be formed of a moulded material. In some embodiments the
airflow disruption patch 14, or just the substrate 14a thereof, may be formed of a flexible

material.

The airflow disruption patch 14 of embodiments of the invention may have any suitable
size. In some embodiments the patch 14 is no larger than the surface area of the noise-
inducing component 12 to which it is arranged to be coupled, such that the patch 14 may be

directly attached to the surface without overlapping, or affecting adjacent components.



10

15

20

25

30

WO 2014/049328 PCT/GB2013/052348

The airflow disruption patch 14, or just the substrate 14a thereof, may have a thickness of
between about 0.25mm and about 10mm. In some embodiments the substrate 14a may
have a surface area of between about 20mm” and about 5m” and preferably between about

20mm? and about 225¢m”.

Figure 4 shows the noise-inducing component of Figure 2 provided with an airflow
disruption patch 24 according to a further embodiment of the invention in which the patch
24 is formed of a woven material. The fibres of the woven material and/or gaps between

them define the plurality of airflow disruption elements.

Figure 5 shows the noise-inducing component of Figure 2 provided with an airflow
disruption patch 34 according to a further embodiment of the invention in which the patch
34 is formed of porous or sponge-like material. The irregular surface profile and/or
openings in the porous or sponge-like material defines the plurality of airflow disruption

elements.

Figures 6a to 6¢ show an airflow disruption patch 44 according to a further embodiment of
the present invention. As an overview, the patch 44 of the illustrated embodiment includes
a substrate 44a defining a plurality of holes 44c¢, each hole 44¢ being arranged to receive a
protrusion element 46a-46e. The protrusion elements 46a-46e have different
configurations. Thus, the patch 44 according to some embodiments facilitates user defined
protrusion configurations in a simple manner, which may be beneficial in testing for
optimum airflow disruption patch surface geometry for a particular noise-inducing

component 12.

As best shown in Figure 6a, plurality of holes 44c¢ are configured to define a regular array,
but may be ordered in any suitable manner capable of positioning protrusion elements 46a-
46e. The substrate 44a also includes a serrated or jagged disruption edge 44d positioned to
face the airflow A in use. The disruption edge 44d is arranged to induce turbulence in the
airflow A to contribute to the turbulated airflow TA. In some embodiments, the substrate
44a may be provided with multiple disruption edges 44d, or in some cases the substrate 44a

may not include a disruption edge 44d.
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As shown in Figure 6b, each hole 44a has a relatively narrow upper portion 44ca opening
onto the top surface of the substrate 44a, and a relatively wide lower portion 44cb opening
onto the lower, engagement surface of the substrate 44a so as to define a shoulder surface
44cc between the sidewalls of the two hole portions 44ca, 44cb. The lower hole portion
44cb is arranged to receive a flange 46¢cb of a protrusion element 46¢ with the protrusion
46ca extending through the upper hole portion 44ca, the shoulder surface 44cc inhibiting
the flange 46¢cb moving into the upper hole portion 44ca. Thus, once affixed to a noise-
inducing component 12, the substrate 44a is arranged to retain the protrusion elements 46¢
within the holes 44¢. In some embodiments adhesive may be applied to a shoulder surface
44cc and/or flange 46¢b of a protrusion element 46¢ couple the protrusion element 46¢ to
the substrate 44a. In other embodiments, the holes 44c may have any suitable
configuration to at least partially receive the protrusion elements 46a-46e; for example the
holes 44c may be blind holes and/or of uniform cross-section. The protrusion elements
46a-46e should be configured to match the holes. In other embodiments, the holes 44c
may be replaced by clips or other mounting elements arranged to position and in some

cases retain the protrusion elements 46a-46e.

Figure 6c¢ illustrates some examples of the protrusion elements 46a-46e. The protrusion
elements 46a-46¢ and 46e are shown side on, whereas the protrusion element 46d is shown
in perspective. The protrusion element 46a is a truncated right circular cone; the protrusion
element 46b is a cube; the protrusion element 46¢ is a cube with an attachment flange 46c¢,
as discussed above; the protrusion element 46d is a right circular cylinder; and the
protrusion element 46e is a pyramid. It should be noted that the shapes indicated are
examples; a protrusion element arranged to form part of an airflow disruption patch
according to embodiments of the present invention may take any suitable form. Although
the protrusion element 46¢ is the only one shown with an attachment flange 46¢, any

protrusion element may be provided with an attachment flange 46c.

An airflow disruption patch according to embodiments of the invention advantageously
provides a low-profile means of reducing aeroacoustic noise, and as such may not affect
kinematics of the landing gear or the like. A patch may be formed of a plastics or other

light weight material, resulting in a light weight solution to the problem of aeroacoustic
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noise. A patch can be simply and quickly positioned in wind tunnel tests and on

production parts.

Figure 7 shows a landing gear assembly 50 including a noise-inducing component provided

with an airflow disruption patch 54 according to an embodiment of the present invention.

Figure 8 illustrates a method 60 of determining how an airflow disruption patch according
to embodiments of the present invention affects noise generated by an airflow negotiating a
noise-inducing region of an aircraft. At step 62 the method involves coupling the airflow
disruption patch to a region of the aircraft at or adjacent the noise-inducing component. At
step 64 the method involves providing the airflow. At step 66 the method involves

determining the level of noise generated by the airflow.

In some embodiments the method may include the steps of modifying the position of the
airflow disruption patch; providing the airflow; and determining the level of noise
generated by the airflow. The airflow disruption patch according to embodiments of the
invention facilities simple repositioning of patch, or removal and replacement with a new

patch.

In some embodiments the method may include the steps of: modifying the configuration of
the protrusions of the airflow disruption patch; providing the airflow; and determining the
level of noise generated by the airflow. Embodiments of the invention in which the airflow
disruption patch includes reconfigurable airflow disruption elements facilitates testing of

various patch profiles.

It should be noted that the above-mentioned embodiments illustrate rather than limit the
invention, and that those skilled in the art will be capable of designing many alternative
embodiments without departing from the scope of the invention as defined by the appended
claims. In the claims, any reference signs placed in parenthesis shall not be construed as
limiting the claims. The word "comprising" can mean "including" or "consisting of" and
therefore does not exclude the presence of elements or steps other than those listed in any
claim or the specification as a whole. The word “coupled” can mean “attached” or

“connected”. The singular reference of an element does not exclude the plural reference of
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such elements and vice-versa. In an apparatus claim enumerating several parts, several of

these parts may be embodied by one and the same item of hardware. The mere fact that

certain measures are recited in mutually different dependent claims does not indicate that a

combination of these measures cannot be used to advantage.
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Claims

1. A patch for reducing noise generated by an airflow negotiating a noise-inducing
component of an aircraft assembly, the patch comprising:

a substrate arranged to be attached to the noise-inducing component, or an upstream
component, on the aircraft assembly; and

a plurality of airflow disruption elements associated with the substrate and being
arranged to induce turbulence in the airflow to reduce the noise generated by the airflow

negotiating the noise-inducing component.

2. A patch according to claim 1, wherein a plurality of the airflow disruption elements
each comprise a protrusion extending from the substrate in a direction generally away from

the noise-inducing component.

3. A patch according to claim 2, wherein a first one of the protrusions has a first shape

and a second one of the protrusions has a second shape different from the first shape.

4. A patch according to any of claims 2 and 3, wherein one or more of the protrusions

project from the substrate by between about 0.5mm and about 20mm.

5. A patch according to any of claims 2 to 4, wherein the protrusions collectively have

a flow-facing surface area of at least 1mm”.

6. A patch according to any preceding claim, wherein the substrate has a major face

having a surface area of between about 20mm” and about 5m’.

7. A patch according to any preceding claim, wherein airflow disruption elements are

removably coupled to the substrate.

8. A patch according to claim 7, wherein the substrate includes a plurality of mounting

elements arranged to position the airflow disruption elements.
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9. A patch according to any preceding claim, wherein the substrate is arranged to

define a regular or irregular array of protrusions.

10. A patch according to any preceding claim, wherein the disruption elements are

arranged to increase drag by at least a factor of 1.1.

11. A patch according to any preceding claim, wherein an edge of the patch defines a

generally serrated edge.

12. A patch substantially as herein described with reference to figures 2 to 6¢.
13. An aircraft assembly including a patch according to any preceding claim.
14. An aircraft assembly according to claim 13 comprising an aircraft landing gear, a

high lift device or an aircraft panel.

15. A method of determining how an airflow disruption patch affects noise generated
by an airflow negotiating a noise-inducing region of an aircraft assembly, the patch
comprising:

a substrate arranged to be attached to the noise-inducing component or an upstream
component on the aircraft assembly; and

a plurality of airflow disruption elements associated with the substrate and being
arranged to induce turbulence in the airflow to reduce the noise generated by the airflow
negotiating the noise-inducing component, the method comprising:

coupling the airflow disruption patch to a region of the aircraft at or adjacent the
noise-inducing component or an upstream component on the aircraft assembly;

providing the airflow; and

determining the level of noise generated by the airflow.

16. A method according to claim 15, further comprising the steps of:
modifying the position of the airflow disruption patch;
providing the airflow; and

determining the level of noise generated by the airflow.
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17.

15

A method according to any of claims 15 and 16, further comprising the steps of
modifying the configuration of the protrusions of the airflow disruption patch;
providing the airflow; and

determining the level of noise generated by the airflow.
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cited to establish the publication date of another citation or other
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"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Izl Claims Nos.: 10 ’ 12
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2

Claims Nos.: 10, 12

Claims 10 and 12 are deemed to be of too unclear scope (Article 6 PCT)
for a search to be carried out:

- Claim 10 comprises no additional technical features of the invention,
only a result to be achieved, which additionally is dependent on how the
patch is used.

- Claim 12 consists exclusively of a vague

("substantially") and unallowable reference to the drawings (Rule 6.2(a)
PCT) and comprises no additional technical features of the invention.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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