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There Is provided a radar reflector apparatus that is mounted In a lifeboat or a small rescue boat or in a floating buoy used for
salvage or search practice, or Is used by Itself iIndependently, to serve as a radar wave reflector of a search radar. The radar

reflector apparatus has a simple structure, and is folded when not in use, and when used, Is unfolded automatically when dropped
by a marine vessel or aircraft or the like.
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ABSTRACT

There is provided a radar reflector apparatus that is mounted in a lifeboat or a
small rescue boat or in a floating buoy used for salvage or search practice, or is used
by itself independently, to serve as a radar wave reflector of a search radar. The radar
reflector apparatus has a simple structure, and is folded when not in use, and when
used, is unfolded automatically when dropped by a marine vessel or aircraft or the like.
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RADAR REFLECTOR APPARATUS
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a radar reflector apparatus that is mounted in a
lifeboat or a small rescue boat or in a floating buoy used for salvage or search practice,
or is used by itself independently, to serve as a radar wave reflector of a search radar.
In particular, the invention relates to a radar reflector apparatus with a simple structure,
that is folded when not in use, and when used, is unfolded automatically when dropped
by a marine vessel or aircraft or the like.

Description of the Related Art

One conventional radar reflector apparatus of this type is known as a folding
reflector. In this folding reflector apparatus, there are prepared three rectanguiar plates
each of which is formed with a slit running up to the center along a diagonal line from
one comer portion of a rectangular plate towards the opposite corner portion, and the
three rectangular plates are assembled by fitting the slits together so that the three
rectangular plates intersect each other at right angles at corner portions, thereby
forming a corner section that refiects radar waves.

Another type of radar reflector apparatus is an automatically unfolding type that
employs gas. In this unfolding type radar reflector apparatus, reflective plates with
flexibility substantially the same as the plates of the above folding reflector apparatus
are placed inside a vinyl ball shaped like a beach ball. When not in use, the internal
gas is released and the vinyl ball is folded. When used, a carbon dioxide gas cartridge,
for example, installed inside the vinyl ball is operated so as to fill the interior of the vinyl
ball with carbon dioxide gas. The vinyl ball is thus inflated and the reflective plates
inside the vinyl ball are unfolded.

However, in the above conventional folding reflector apparatus, at the time of use,
it is necessary for a user on-site to assemble the three rectangular plates by fitting
together the slits. This operation may be troublesome, and there have been cases
where the apparatus has not been able to be employed rapidly. Moreover, in the
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automatic unfolding type radar reflector apparatus that employs a vinyl ball, the above
problem does not occur because the refiective plates are unfolded automatically at the
time of use. However, It Is necessary for the flexible reflective plates to be placed
inside the vinyl ball and for a carbon dioxide gas cartridge to be installed inside the vinyl
ball. As a result, the structure becomes complex and the manufacturing cost of this
apparatus becomes high.

SUMMARY OF THE INVENTION

In order to solve the above problems, it is an object of the present invention to
provide a radar reflector apparatus with a simple structure, that is folded when not in
use, and when used, is unfoided automaticaily when dropped by, for example, a
marine vessel or aircraft or the like.

In order to achieve the above object, the radar reflector apparatus according to
the present invention comprises; a support pillar standing vertically upright; a plurality
of arms joined to a lower end portion of the support pillar, that are unfolded from a
folded state in which they are substantially parallel to the support piliar to a state in
which they are substantially perpendicular to the support pillar so as to be positioned in
radial; elastic members provided between the support pillar and each arm, that unfolds
the arms from the folded state in which they are substantially parallel to the support
pillar to the state in which they are substantially perpendicular to the support pillar; and
flexible reflective membranes provided under tension between the suppon pillar and
the respective arms and between adjacent arms, that are capable of being folded and
unfolded.

According to the above construction, it is possible to unfold the plurality of arms
joined to the lower end portion of the support pillar standing vertically upright from the
folded state in which the arms are substantially parallel to the support pillar to the state
in which they are substantially perpendicular to the support pillar, using the elastic
members provided between the support pillar and the respective arms, and also to
unfold the flexible reflective membranes provided under tension between the support
pillar and the respective the arms and between adjacent arms. Accordingly, it is
possible to provide a radar reflector apparatus with a simple structure, that is folded
when not in use, and when used, is unfolded automatically when dropped by, for
example, the marine vessel or aircraft or the like. In addition, since the structure is
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simple, it is possible to achieve a reduction in cost.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front elevational view showing an embodiment of a radar reflector
apparatus according to the present invention.

FIG. 2 is a plan view of FIG. 1.

FIG. 3 is a view showing a structure of the main portion of the above radar
reflector apparatus; (a) being a cross-sectional view taken along the line C-C in FIG. 1,
and (b) being a cross-sectional view taken along the line D-D in FIG. 2.

FIG. 4 is a perspective view showing a no use state of the above radar reflector
apparatus, in which the entire apparatus is folded.

FIG. 5 is a perspective view showing a state of use of the above radar reflector
apparatus, in which the entire apparatus is unfolded.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 is a front elevational view showing an embodiment of a radar reflector
apparatus according to the present invention, whiie FIG. 2 is a plan view thereot. The
radar reflector apparatus is mounted in a lifeboat or a small rescue boat or in a floating
buoy used for salvage or search practice, or is used by itself independently, to serve as
a radar wave reflector, and comprises a support pillar 1, arms 2, elastic members 3,
and reflective membranes 4.

The support pillar 1 is a central member of the radar reflector apparatus, and
stands vertically upright with a length of, for example, approximately 330mm. The
support pillar 1 is formed, for example, from metal or plastic in a pillar shape having a
cruciform cross section (see (a) of FIG. 3). A base plate 5 having, for example, a
circular configuration is provided perpendicularly to the longitudinal direction of the
support pillar 1 at a lower end of the support pillar 1.

As shown in FIG. 2, at a position slightly above the lower end of the support pillar
1, a plurality of arms 2 are provided so as to extend in radial. These arms 2 are used to
stretch the reflective membranes 4 to be described below between the arms 2 and the
support pillar 1 and also between the respective arms 2, and are formed, for example,
from metal or plastic or the like in a shape of angie (see (b) of FIG. 3) with a length of
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approximately 280mm. Inner end portions of the arms 2 are rotatably joined to hinges
6 provided at the lower end portion of the support pillar 1. As a result of being joined to
the hinges 6, the arms 2 are unfolded from a folded state in which they are substantially
parallel to the support pillar 1 to a state in which they are substantially perpendicular
thereto, to be positioned in radial. Here, in the example shown in FIG. 2, a state is
shown in which four arms 2 are unfolded in four directions orthogonal to each other.

The elastic members 3 are provided between the support pillar 1 and the
respective arms 2. These elastic members 3 unfold the arms 2 in directions indicated
by arrows A and B from the folded state in which the arms 2 are substantially paraliel to
the support pillar 1 to the state in which they are substantially perpendicular thereto.
Each elastic member 3 i1s formed by a spring with one end portion thereof being
connected to the vicinity of the lower end of the support pillar 1, while the other end
portion thereof being connected to a central portion of the arm 2, to exert a tensile force.
The elastic member 3 is not limited to the spring that exerts the tensile force, but may
also be formed by a spring with one end portion thereof being connected to a central
portion of the support pillar 1 and the other end portion thereof being connected to the
central portion of each arm 2, to exert a repelling force.

The reflective membranes 4 are provided under tension respectively between the
support pillar 1 and each arm 2 and between adjacent arms 2. The reflective
membranes 4 reflect radar waves generated by a search radar from a marine vessel or
aircraft or the like, as a radar reflector apparatus, and are formed from flexible material
that is capable of reflecting radar waves and is also capable of being folded and
unfolded such as, for example, silver paper, paper covered with aluminum foil or the
like. The reflective membranes 4 that are provided under tension respectively between
the support pillar 1 and each arm 2 and between adjacent arms 2 are each formed in a
triangular configuration and are stretched such that surfaces of the respective reflective
membranes 4 are substantially perpendicular to each other. As a result, radar waves
from all directions from the search radar become able to be efficiently reflected. In FIG.
2, numeral 7 indicates a hole opened in the central portion of the reflective membranes
4.

There is also provided temporary holding means 8 for holding the arms 2 and
reflective membranes 4 such that they are not unfolded, in the state in which the
respective arms 2 shown in FIG. 1 are each folded in the directions shown by the
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arrows A so as to be substantially parallel to the support pillar 1 and the reflective
membranes 4 are folded like an umbrella, as shown in FIG. 4. As shown in FIG. 4, this
temporary holding means 8 is formed by, for example, a tape, band, or ring that
encircles the outer circumference of the reflective membranes 4 when these are folded
like an umbrella. Alternatively, when the entire radar reflector apparatus 9 folded like
an umbrella is housed inside, for example, a cylinder shaped or box shaped container,
the container itself may serve as the temporary holding means 8. Thus, it is possible to
hold temporarily the plurality of arms 2 and the reflective membranes 4 in the folded
state by the temporary holding means 8, to prevent the arms 2 and reflective
membranes 4 from unexpectedly being unfolded.

Next, a description will be given of the use of the radar reflector apparatus 9 that
is constructed in above manner. Firstly, when being stored or transported prior to use,
the radar reflector apparatus 9 that has been assembled in the manner shown in FIGs.
1 and 2 is in the state in which the arms 2 are folded in the direction of the arrows A in
FIG. 1 so as to be substantially parallel to the support pillar 1, and the reflective
membranes 4 are folded like a folded umbrella as shown in FIG. 4. At this time,
because the respective arms 2 and reflective membranes 4 are urged to be unfolded
by the elastic members 3 in the directions of the arrows B in FIG. 1, either the
temporary holding means 8 shown in FlG. 4 is set, or else the radar reflector apparatus
9 is housed inside the container, 10 be held so that they are not unfolded.

Next, in this state, the temporary holding means 8 is removed by an operator
when dropping the radar refiector apparatus 9 by the marine vessel or aircraft for
example, or the radar reflector apparatus 9 housed in a suitable container is dropped
together with the container and the container then is opened automatically or opened
after a predetermined time, the holding state of the arms 2 and reflective membranes 4
IS released.

Consequently, due to the elastic force of the elastic members 3 shown in FIG. 1,
the four arms 2 are respectively unfolded in the direction of the arrows B, so as to be
automatically opened up into a substantially perpendicular state relative to the support
pillar 1. At this time, each arm 2 is stopped when it hits against an upper face of the
hinge 6 provided at the lower end portion of the support pillar 1 in FIG. 1 and, as
described above, is fixed in the substantially perpendicular state relative to the support
pillar 1. Then, as shown in FIG. 5, in this state, the reflective membranes 4 that are
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provided under tension between the support pillar 1 and the respective arms 2 and
between adjacent arms 2 are stretched so that the surfaces thereof are substantially
perpendicular to each other, and are unfolded so as to become possible to efficiently
reflect radar waves from all directions from the search radar.

Thereatter, the radar reflector apparatus 9 is used while mounted in the lifeboat or
the small rescue boat or in the floating buoy used for salvage or search practice, or is
used by itself independently.

In the above description, there are four arms 2, however, the present invention is
not limited thereto and three arms, or five arms, or six or more arms may also be
employed.
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The embodiments of the invention in which an exclusive property or privilege
Is claimed are defined as follows:

1. A radar reflector apparatus comprising:

a support pillar which stands vertically upright and includes a base
plate at a lower end thereof;

a plurality of arms joined to said support pillar, in the vicinity of said
lower end portion, said arms being unfolded from a folded state in which they
are substantially parallel to said support pillar to a state in which they are
substantially perpendicular to said support pillar so as to be positioned in
radial;

elastic members provided between said lower end portion of said
support pillar and an intermediate portion of each arm, said elastic members
applying tensile forces to said arms to unfold said arms from the foided state
In which they are substantially parallel to said support pillar to the state in
which they are substantially perpendicular to said support pillar;

flexible reflective membranes provided under tension between said
support pillar and said respective arms and between adjacent arms, said
reflective membranes being provided only above said arms and capable of
being folded and unfolded; and

temporary holding means in a tape shape for winding around an outer
periphery of said reflective membranes such that said arms and said reflective
membranes are not unfolded, when folding said plurality of arms to the state

In which they substantially parallel to said support pillar while also folding said

reflective membranes.
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