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DESCRIPTION

SOUND INSULATING PANEL SUITABLE FOR USE AS A DEFLECTING SURFACE IN JET
BLAST DEFLECTORS

FIELD OF THE INVENTION

The present invention falls within the scope of safety and soundproofing

structures for aircrafts, typically existing in airports or in any infrastructures for aircrafts.

Particularly, the present invention relates to a jet blast deflector fence
for upwardly deflecting the horizontal blasts of aircrafts to prevent damage or injury.
More particularly the present invention pertains to a completely different approach for
jet blast deflector fences, composed of detachable sound insulating panels, forming a
modular deflecting and noise absorbing surface, which covers its entire frontal area that
is aligned with the aircraft. This favours not only the maintenance procedures of the
fence, but also allows noise absorption, in addition to redirecting the high energy

exhausted from a jet engine.

PRIOR ART

The patent application US5127609 discloses a jet blast deflector fence
comprised of simple frames which include only two structural members, a curved rib
channel member securely and hingedly attached to an airport apron and a vertical King
post of angle iron which is rigidly secured at its lower end and hingedly attached at its
upper end to the channel. A corrugated deflection surface, of only one piece, overlies
and is fastened to the curved rib members. One or more ventilating slots are included
to reduce turbulence in order to improve deflection performance.

The patent application CA2564745 discloses a jet blast wall structure

comprised of a plurality of panels, each of which has a front panel face and edge frame
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members at each side of the front panel face to which the front panel face is secured.
All components, including each front panel face is made substantially of fiberglass, and
each edge frame member and each bolt or nut, used for production of the structure is

also made from fiberglass.

The patent application US5429324A discloses a jet blast deflector fence
which is composed of two curved deflectors, a front, taller deflector surface, and a rear,
shorter deflector surface. Both of the deflector surfaces are supported by the same
support structure. The front deflector surface includes an opening between the surface
of the apron and the leading edge of the deflector surface that is approximately one-
quarter of the height of that deflector surface. The opening allows passage of and
separates the highest velocity component of the jet blast and directs it to the concave
forward surface of the rear deflector, the leading edge of which is at ground level. The
concave rear surface guides the higher velocity components of the jet blast from a

horizontal to a vertical direction.

The patent application US6802477 describes a jet blast deflector adapted
for location on a sea vessel. The jet blast deflector is configurable such that in use the
jet blast deflector deflects eflux created by the blast of a jet engine of an aircraft

downwardly and beneath the deck of a vessel.

The existing solutions of the state of the art, such as those described
herein, disclose different structural arrangements for a jet blast deflector, however none
of them seems to go beyond a domain of structural configuration, which constitutes a
limitation in what concerns to the performance and functionalities that such apparatus

can achieve.

The present solution intended to innovatively overcome such issue by
disclosing a new concept of jet blast deflectors, as will be described below.

SOLVED TECHNICAL PROBLEMS
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This invention was aimed at solving the problem associated with the
performance and functionality of a jet blast deflector apparatus, particularly in what
concerns to the inadequacy of the known structures for providing noise absorption, in

addition to redirecting the high energy exhausted from a jet engine.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to describe a jet blast
deflector fence, comprised of sound insulating panels, forming a modular deflecting and

noise absorbing surface, covering its entire frontal area that is aligned with the aircraft.

In an advantageous configuration of a sound insulating panel of the
present invention, it is suitable for use as a deflecting surface in jet blast deflectors, and
itis comprised by a C-shaped sheet, with a perforated central portion, and by a capsule,

containing a sound insulator material that is designed to fit inside said C-shaped sheet.

In an advantageous configuration of the jet blast deflector fence of the
present invention, it is comprised by a plurality of detachable sound insulating panels,
and by a deflector framework where the panels are installed, providing noise absorption
capabilities to the jet blast deflector fence, in addition to redirecting the high energy
exhausted from a jet engine. Also, the sound insulating panels being detachable from

said fence structure favours the maintenance procedures.

DESCRIPTION OF FIGURES

Figure 1 —representation of an embodiment of the sound insulating panel of the present
invention. The reference signs represent:
1 - sound insulating panel;

2 — C-shaped sheet;



WO 2020/222667 -4- PCT/PT2019/050008

3 — perforated area of the C-shaped sheet’s central portion;
4 — capsule;
5 — sound insulator material;

6 — rear sheet.

Figure 2 — representation of an embodiment of the jet blast deflector fence of the
present invention. The reference signs represent:

1 - sound insulating panel;

7 — jet blast deflector fence;

8 — vertical post.

Figure 3 — representation of the connection mechanism for installing a sound insulation
panel in the fence structure. The reference signs represent:

1 - sound insulating panel;

3 — perforated area of the C-shaped sheet’s central portion;

9 —rail channels;

10 - rabbet.

Figure 4 —side view representation of an embodiment of the jet blast deflector fence of
the present invention. The reference signs represent:

1 - sound insulating panel;

7 — jet blast deflector fence;

8 — vertical post;

9 —rail channel;

10 —rabbet;

11 - fixation mechanism.

DETAILED DESCRIPTION
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The more general and advantageous configurations of the present
invention are described in the Summary of the invention. Such configurations are
detailed below in accordance with other advantageous and/or preferred embodiments

of implementation of the present invention.

In a preferred embodiment of the sound insulating panel of the present
invention, it is comprised by a C-shaped sheet, with a central portion, having a
perforated area, forming the front surface of the sound insulating panel, from which two
lateral portions are perpendicularly projected. Each of said lateral projections comprises
an inner brim at an opposite end, acting as locking element. The panel also comprises a
capsule, designed to fit inside the C-shaped sheet, in the interior space defined by an
inner surface of the central portion and by the lateral projections. The capsule is
comprised by a rear sheet in which a sound insulator material is installed. It hasasmaller
length than the length of the central portion, being centrally placed inside the C-shaped
sheet in such a way to be aligned with the perforated area of the central portion, and to
form two hollow cavities of the same dimension at both ends of the C-shaped sheet for
fixing purposes to the fence structure. The capsule is adapted to be inserted and
removed from the inside of the C-shaped sheet through a locking mechanism provided

by the inner brims of the lateral projections.

In one embodiment of the sound insulating panel of the present
invention, combinable with the other embodiments described herein, the C-shaped

sheet is made of galvanized steel or aluminium.

In another embodiment of the sound insulating panel of the present
invention, combinable with the other embodiments described herein, at least 30% of
the area of the C-shaped sheet’s central portion is perforated, allowing the direct

contact of the capsule’s insulator material with the exterior.
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In another embodiment of the sound insulating panel of the present
invention, combinable with the other embodiments described herein, the capsule’s

sound insulator material is inert wool, made from polyester, glass or processed rock.

In another embodiment of the sound insulating panel of the present
invention, combinable with the other embodiments described herein, the capsule is

attached and positioned inside of the C-shaped sheet by rivets.

The present invention also describes a jet blast deflector fence comprised
by a plurality of sound insulating panels as described above. In a preferred embodiment
of the jet blast deflector it further comprises a deflector framework comprised of two
structural members: a first member constituted of a plurality of vertical posts fixed to a
base at its lower end, and a second member constituted of a plurality of rail channels,
wherein an upper end of a rail channel is fixed to an upper end of a vertical post, and
the rail channel projecting towards the base. Each rail comprises a plurality of rabbets,
being each rabbet adapted to fit into an hallow cavity of a sound insulating panel. The
distance between each two rail channels is such that it allows the insertion and removal
of a sound insulating panel between them through a sliding movement. That
configuration represents a major advantageous in what concerns to the maintenance of
the fence and its constituting elements, due to harsh operating conditions caused
especially by high temperatures or to damages in the event of impact of an aircraft,
allowing an easy way to replace a panel or a set of panels according to the need, instead

of replacing the entire deflection surface.

In another embodiment of the jet blast deflector fence of the present
invention, combinable with the other embodiments described herein, the engagement
between a rabbet and a hollow cavity of a sound insulating panel is complemented with
a fixation mechanism, wherein the fixation mechanism can be a riveted or bolted

connection.
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In another embodiment of the jet blast deflector fence of the present
invention, combinable with the other embodiments described herein, the rail channels
have an equal number of rabbets and the rabbets of each rail channel are equally spaced
between them and aligned horizontally in relation to the rabbets of adjacent rail

channels.

In another embodiment of the jet blast deflector fence of the present
invention, combinable with the other embodiments described herein, the rail channels

have a concave-curved shape. Alternatively, the rail channels have a linear shape.

In another embodiment of the jet blast deflector fence of the present
invention, combinable with the other embodiments described herein, a lower end of the

rail channels is fixed to the base

The technical features characterizing the jet blast deflector fence

described herein allows its use in conjunction with a ground run-up enclosure structure.

As will be clear to one skilled in the art, the present invention should not
be limited to the embodiments described herein, and a number of changes are possible

which remain within the scope of the present invention.

Of course, the preferred embodiments shown above are combinable, in

the different possible forms, being herein avoided the repetition all such combinations.
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CLAIMS

A sound insulating panel, suitable for use as a deflecting surface in

jet blast deflectors, characterized by comprising:

— a C-shaped sheet, with a central portion forming the front surface of

wherein,

2.

the sound insulating panel, from which two lateral portions are
perpendicularly projected; each of said lateral projections comprising
an inner brim at an opposite end; the central portion having a
perforated area;

A capsule comprised by a rear sheet in which a sound insulator
material is installed; the capsule being designed to fit inside the C-
shaped sheet, in the interior space defined by an inner surface of the

central portion and by the lateral projections;

the capsule has a smaller length than the length of the central portion,
being centrally placed inside the C-shaped sheet in such a way to be
aligned with the perforated area of the central portion and to form
two hollow cavities of the same dimension at both ends of the C-
shaped sheet; and

the capsule being adapted to be inserted and removed from the
inside of the C-shaped sheet through a locking mechanism provided

by the inner brims of the lateral projections.

A sound insulating panel according to claim 1, wherein the C-

shaped sheet is made of galvanized steel or aluminium.

3.

A sound insulating panel according to any of the previous claims,

wherein at least 30% of the area of the C-shaped sheet’s central portion is perforated.
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4, A sound insulating panel according to any of the previous claims,
wherein the capsule’s sound insulator material is inert wool made from polyester, glass

or processed rock.

5. A sound insulating panel according to any of the previous claims,

wherein capsule is attached and positioned inside of the C-shaped sheet by rivets.

6. A jet blast deflector fence comprising:

— a plurality of sound insulating panels of claims 1 to 5;

— a deflector framework comprised of two structural members; a first
member constituted of a plurality of vertical posts fixed to a base at
its lower end, and a second member constituted of a plurality of rail
channels; an upper end of a rail channel being fixed to an upper end
of a vertical post, the rail channel projecting towards the base;

wherein,

— each rail channel comprises a plurality of rabbets; each rabbet
adapted to fit into an hallow cavity of a sound insulating panel;

— the distance between each two rail channels is such that it allows the
insertion of a sound insulating panel between them through a sliding

movement.

7. The jet blast deflector fence according to claim 6, wherein the
engagement between a rabbet and a hollow cavity of a sound insulating panel is

complemented with a fixation mechanism.

8. The jet blast deflector fence according to claim 7, wherein the

fixation mechanism is a riveted or bolted connection.

9. The jet blast deflector fence according to any of the claims 6 to 8,
wherein the rail channels have an equal number of rabbets; the rabbets of each rail
channel being equally spaced between them and aligned horizontally in relation to the

rabbets of adjacent rail channels.
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10. The jet blast deflector fence according to any of the previous

claims 6 to 9, wherein the rail channels have a concave-curved shape.

11. The jet blast deflector fence according to any of the previous

claims 6 to 9, wherein the rail channels have a linear shape.

12. The jet blast deflector fence according to any of the previous

claims 6 to 11, wherein a lower end of the rail channels is fixed to the base.

13. A Ground run-up enclosure characterized by comprising a jet blast

deflector fence of claims 6 to 12.

14. Use of the sound insulating panel of claims 1 to 5 in a jet blast

deflector fence.

15. Use of the jet blast deflector fence of claims 6 to 12 in a Ground

run-up enclosure.



