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Aviation obstacle light

A LED-operated horizontally ominidirectional

flight obstruction light, wherein atleast two superimposed
rings (3, 4) formed by individual lenses (6) are arranged
so that the lenses (6) of at least one ring are arranged
so that seen from the direction of the central axes (K j,ssi)
of the rings (3, 4) are moved in the direction of a circum-
ference drawn around the central axes in relation to the
lenses of at least one other ring.
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Description

[0001] The presentinvention relates to aflight obstruc-
tion light with a light pattern extending horizontally om-
nidirectionally and working with LEDs.

[0002] Flight obstruction lights are lighting apparatus-
es attached to high buildings or the like for preventing
aircraft from colliding with the structures. The lights in-
crease the visibility of high structures and they are mainly
used in the nighttime, but they are also used during the
day, if necessary. Typically the lights are continuously-
lit or blinking red lights or white blinking lights. The type,
application, lighting, method, intensity and several other
aspects are determined by national and international air
traffic regulations, such as those by ICAO and FAA.
[0003] Theadvantagesof LED lighting are long service
intervals, good reliability and long service life. Thus they
are especially well suited for use in places with difficult
access either due to structural reasons or long distances.
[0004] WO 97/29320 discloses a flight obstruction light
in which the light source is formed by LEDs located on
e.g. superimposed printed circuit boards, on their circum-
ference, so that a light with a light pattern extending hor-
izontally omnidirectionally and emitting light into a light
beamis formed. DE 3806217 discloses an LED light hav-
ing a cylindrical tubular body, around which the LEDs are
arranged in three layers with certain intervals around the
body. In the solution disclosed in GB2350176 the LED
light sources are arranged on a circular printed circuit
board fastened in a flange-like way to the edge of the
plate-like body pieces. There the light is emitted upwards
from the LEDs and directed to the sides by means of
lenses. The solution allows producing a modular struc-
ture in which a number of light units can be stacked above
each other.

[0005] The light beams of flight obstruction lights must
meet requirements of very precise regulations. Such re-
quirements include, among others, the light power and
the width of the beam. In a horizontally omnidirectional
light the intensity of the light beam should be as even as
possible along the whole circle lit by the light beam. In
LED lights the widely emitted light of the light source is
controlled by means of lenses. For example, a beam with
a vertical extension of three degrees and having a good
efficiency requires a large lens. The horizontal light dis-
tribution of e.g. a fresnel lens is about 120 degress.
[0006] Because the intensity of the light emitted from
the lens is reduced towards the edges of the light, an
area having a lower intensity is formed between two lens-
es. In order to produce an even light beam ring along the
circumference of the circle, a number of lenses, such as
eight lenses with 45 degree distances, must be installed
on the circumference, whereby their light beams partly
overlap. This allows producing a good and consistent
omnidirectional ring of light, but the lenses form a large
circle. Simultaneously the cost effectiveness, weight and
ease of handling during installation are decreased.
[0007] Thus there is a need to provide an omnidirec-
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tional flight obstruction light that can be realized more
cost-effectively than previously.

[0008] The purpose of this invention is to provide a
mechanically smaller flight obstruction light by means of
which it is possible to provide a sufficiently even omnidi-
rectional light beam more cost-effectively than previous-
ly.

[0009] Theinvention is based on providing at least two
rings one above the other consisting of individual lenses
so that the lenses of at least one ring are moved in the
direction of a circumference drawn around the central
axes in relation to the lenses of the at least one other ring
when seen from the direction of the central axes.
[0010] According toone advantageous embodiment of
the invention the lenses are fastened to a body tube the
amount of sides of which in the cross-section corre-
sponds with the amount of lenses of two superimposed
lens rings.

[0011] According to an advantageous embodimentthe
number of superimposed rings is two.

[0012] According to one advantageous embodiment
the lenses are positioned so that when seen from the
direction of the central axis the lenses od superimposed
rings are alternating evenly.

[0013] Further according to an advantageous embod-
iment the number of superimposed rings is two with both
having four lenses.

[0014] According to an embodiment the lens rings are
concentric and of similar dimension.

[0015] According to an especially advantageous em-
bodiment the light source is formed by attaching at least
one LED to a printed circuit board and by attaching a lens
to this printed circuit board.

[0016] More specifically, the arrangement according
to the invention is characterized by what is disclosed in
the characterizing parts of the independent claim.
[0017] The preferred embodiments of the invention are
defined in more detail in the dependent claims.

[0018] Considerable advantages are achieved by
means of the invention.

[0019] Theinvention allows producing an even circular
ring or beam of light with a small outer diameter of the
lighting apparatus. When compared with known solutions
the diameter needed by the flight obstruction light can be
reduced by 30 to 50 %, even to a half, which has a dra-
matic effect on weight, costs and installability. The price
of the lighting apparatus is, naturally, a competitive ad-
vantage, but as these apparatuses are typically installed
in high places with difficult access, the weight and size
of the light has a great effect on the installation work. It
will always be advantageous if heavy lifting and fastening
means are not required and it is also easier in other ways
to handle less heavy apparatuses.

[0020] In the following, the invention is disclosed in
more detail by means of reference to the appended draw-
ings.

Figures 1 to 4 illustrate one embodiment of the in-
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vention in different positions.

Figures 5 yo 8 illustrate the embodiment of figures
1 to 4 with the lenses removed.

[0021] In the example of the figures 4+4 lenses are
arranged on a polygonal body 1 to form two rings 3, 4
one above the other. The center axis K ;s Of €ach lens
is between the central axes K| ;,¢s; Of the the two lenses
above or below it, whereby the so-called optical central
axes of the lenses are in an angle of 45 degrees seen
from the direction of the central axis Kv of the lighting
apparatus. Thereby the center of the wedge-like light
beam of each lens will be located between two lenses
above or below it and it will light the area between them.
The beams of the superimposed lens rings 3, 4 will slight-
ly overlap at their edges. The shape of the beam of light
formed by the lens naturally depends on the structure
and execution of the lens. Here, the optical center axis
means the axis of the beam of light on both sides of which
the beam of light is as symmetrical as possible. In the
structures according to the invention it is advantageous
to try to achieve symmetricity and similarity between the
lenses. Thereby the structure and costs can be be kept
advantageous. There are no reasons as such for not us-
ing asymmetrical structures as long as the superimposed
lenses are arranged staggered in relation to each other
so that the area between the lenses of the first ring is lit
with the lenses of the second ring. It is also possible to
consider having three, four or more lenses staggered with
each other according to the necessary lenses. Thereby
the staggering can be made incrementally with small
steps orin pairs as in the shown example. The mosteven
light distribution so far has been produced by two super-
imposed rings having four lenses in each ring. Other ad-
vantageous alternatives are 2+2, 3+3 and 5+5 lenses,
but as such nothing prevents using other alternatives as
well and even a totally different amount of lenses above
each other in the different rings. Thereby, however, it
might be necessary to use a fairly large number of lenses
to provide an even lighting. The lens rings 3, 4 can also
have different diameters.

[0022] The invention utilizes the previous hollow body
structure of the applicant. Therein the sides of the body
comprise flat surfaces 2 forming fastening surfaces 5, 6,
9 for the printed circuit boards 6. An octagonal body 1 is
needed for a flight obstruction light having 4+4 lenses.
Preferably in connection with the invention an earlier
body structure of the applicant is used, wherein there is
a longitudinal cooling channel 7 in the middle of the body
1. The inner surface of the cooling channel can be pro-
vided with fins 8 for improving heat transfer.

[0023] The lenses and the LEds or other similar sem-
iconductor light sources form a light sector having a cer-
tain lighting angle opening in the horizontal direction. For
example, with a fresnel lens the lighting angle is about
120° in the horizontal direction. The shape and dimen-
sioning of the lens determines its beam in the vertical
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direction and it usually opens 3°. The lenses are assem-
bled so as to be supported by the printed circuit board 5.
In this example the printed circuit board 5 is T-shaped,
wherein the crossbeam forms a fastening surface for the
LED components 9 as well as for the lens 6. The LED is
located in the center of the T-beam and the lens sur-
rounds it symmetrically. As the size of the lens in hori-
zontal direction is determined by the lighting power and
the structure of the lighting sector, the width of the T-
beam of the printed circuit board is determined by the
width of the lens and it also determines the horizontal
extension of the printed circuit board. The vertical portion
11 of the T-piece is mainly for attachment to the body 12
of the printed circuit board. As can be seen in figures 5
to 8, the vertical portions 11 of the upper printed circuit
boards extend downwards along the body between the
T-beams. Correspondingly, the outer ends of the T-beam
extend over the length of each side surface 2 on the sides
of the body 1. This allows forming a very compact struc-
ture in which each lens ring 3, 4 forms a square. In order
to form an omnidirectional light ring the second lens ring
is positioned below the first one so that its printed circuit
boards and light sectors are fastened to the surfaces 2
between the surfaces 2 of the body 1 to which the printed
circuit boards of the first lens ring are fastened.

[0024] The structure works inacorresponding way with
other cross-sections and number of lenses as well. This
solution uses only one LED but more LEDs can as well
be used. Preferably the LEDs can be located horizontally
side by side on the printed circuit board, whereby even
a small-sized lens can provide a large lighting power by
using up to five LED light sources. The desired lighting
power can be changed by using a different number of
LEDs or different types of LEds in different sectors. The
lens structure can be varied from the above description
within the invention. Atransparent protective cover is pro-
vided around the lenses and other structures to protect
them.

[0025] The power supply, control and other structures
of the flight obstruction light are not described in more
detail here as they do not form a part of the invention.

Claims
1. A flight obstruction light, comprising,

- a body (1) having sides (2) forming attachment
surfaces

- light sectors attached to the body and compris-
ing:

- at least one LED (9) and at least one lens (6)
for directing the light,

characterized in that the flight obstruction light
comprises at least two light sectors arranged
one above the other in vertical direction, the sec-
tors being arranged so that the total number of
sectors is at least four and the lens of each light
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sector is wider than the side (2) of the body (1).
A flight obstruction light according to claim 1, char-
acterized in that at least one LED is located under
one lens and that a different amount of LEDs canbe 5
provided under one lens in different layers or differ-
ent light sectors.
A flight obstruction light according to claim 1, char-
acterized in that the lenses (6) and the LEDs (9) 10
are attached to a printed circuit board (5), the exten-
sion of which in the horizontal direction of the lens

(6) corresponds with the width of the lens (6) and is

larger than the attachment side of the body (1).
15

20

25

30

35

40

45

50

55



EP 2 541 134 A2

FIG. 3 FIG. 4

FIG. 2

FIG. 1
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