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(54) Low-power aircraft warning light

(57) The presentinvention relates to a low-power air-
craft warning light in which a LED component serving as
a light source is integrated in a new and innovative man-
ner to form part of the rest of the electronics and mechan-
ics of the illuminator. The function of the aircraft warning
light is to produce a light beam that is vertically narrow,
e.g. a 10° beam, but horizontally wide, typically an angle
of 360°. Aircraft warning lights are used as safety devices
on tall structures, such as e.g. towers. Aircraft warning
lights have to meet official requirements imposed by
ICAO (International Civil Aviation Organization), FAA
(Federal Aviation Administration) or some other corre-
sponding organization.

In the implementation according to the invention, the
required luminous intensity is achieved using a single
high-power LED component. This is made possible by
optimizing the thermal control of the high-power LED
component as well as the illuminator's mechanical and
optical properties and its properties regarding circuit
technology so that the properties required of an aircraft
warning light functioning as a safety device by official
provisions are achieved as regards the luminous intensity
and illumination pattern.

In the solution of the invention, an aircraft warning
light as simple as possible in construction is achieved
while thermal control of the LED component is very ef-
fectively implemented. As only one LED component is
used, the number of other electronic components re-
quired is also reduced correspondingly. The light pro-
duced by the single LED componentis directed by means
of a sophisticated lens solution so as to produce a hori-
zontally omnidirectional light beam that meets the official
requirements imposed on an aircraft warning light.

Fig. 1
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Description

[0001] The present invention relates to a low-power
aircraft warning light, in which a LED component serving
as a light source is integrated with the rest of the elec-
tronic and mechanical structure of the illuminator in a
new innovative manner. The function of an aircraft warn-
inglightis to produce a light beam thatis vertically narrow,
e.g. a beam of 10 degrees, but horizontally broad, typi-
cally with an angle of 360 degrees. Aircraft warning lights
are used as safety devices on tall structures, such as e.g.
towers. Aircraft warning lights have to meet official re-
quirements imposed by ICAO (International Civil Aviation
Organization), FAA (Federal Aviation Administration) or
some other corresponding organization.

[0002] A problem with prior-art aircraft warning lights
with a low luminous intensity, at least 10 candelas, is a
relatively low efficiency in producing a horizontally om-
nidirectional light beam in relation to the power required
by the device. Also, in prior-art aircraft warning lights the
amount of electronics and LED components is fairly
large. Most solutions use a large number of low-power
LED components with no special arrangement for ther-
mal control, whereas their operating range is designed
to cover a relatively large range to produce the luminous
power required to allow the effect of temperature to be
taken into account. High-power LED components are al-
so used in prior-art low-power aircraft warning light im-
plementations, but it is to be noted that the lights are
implemented using a plurality of LED components to pro-
duce an omnidirectional illumination pattern.

[0003] The aircraft warning light of the present inven-
tion is implemented using only one high-power LED sem-
iconductor component as a light source.

[0004] In the implementation according to the inven-
tion, the required luminous intensity is achieved using a
single high-power LED component. This is made possi-
ble by optimizing the thermal control of the high-power
LED component as well as the illuminator's mechanical
and optical properties and its properties regarding circuit
technology so that the properties required of an aircraft
warning light functioning as a safety device by official
provisions are achieved as regards the luminous intensity
and illumination pattern.

[0005] The light produced by the single LED compo-
nentis directed by means of a sophisticated lens solution
so as to create a horizontally omnidirectional light beam
that meets the official requirements imposed on an air-
craft warning light.

[0006] In the use of high-power LED components, the
essential problem is how to provide as efficient heat con-
trol as possible. The heat generated by the semiconduc-
tor chip of the LED component has to be conducted as
effectively as possible to the actual cooling element of
the device. One of the most central challenges is how to
keep the operating temperature of the high-power LED
component constantly within a variation range as narrow
as possible, so as to allow the current required by the
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component to be kept at a low level and its luminous
intensity to remain as stable as possible.

[0007] In prior-art solutions, heat conduction in the
high-power LED component typically occurs via four con-
tact surfaces, whose total thermal resistance affects the
operation of the LED component as a light source. High-
power LED components are generally mounted on an
MCPCB (Metal-Core Printed Circuit Board) circuit board.
Use of a MCPCB circuit board is also recommended by
the leading LED component manufacturerin their instruc-
tions for thermal design. However, the use of a MCPCB
circuit board adds a further contact surface affecting ther-
mal control in the conduction of the heat produced by the
high-power LED component to the cooling element of the
device. A solution as described above is not completely
optimal in respect of thermal control.

[0008] In prior-art solutions, the most critical surfaces
regarding implementation of thermal control are the ex-
ternal contact surfaces of the LED component. Manufac-
turers of LED components use considerable product de-
velopment resources for minimizing the thermal resist-
ance of internal contact surfaces, and thus the methods
used in equipment engineering to minimize the effect of
external contact surfaces on thermal resistance are very
central in thermal control.

[0009] Using the solution of the present invention, a
considerably improved final result is achieved in the con-
duction of the heat of high-power LED components to
the actual cooling element of the device [FIG. 1-c]. The
solution of the invention also provides other advantages
as compared to prior art.

[0010] On the basis of the properties listed below, it
can be stated that the aircraft warning light implementa-
tion according to the present invention is of a completely
new type.

[0011] In the implementation according to the present
invention, the high-power LED component is not mount-
ed on the MCPCB circuit board but directly on the cooling
element of the device, so the solution comprises only
three junctions associated with thermal conduction. This
is made possible by using an innovative circuit board
solution in which the LED component is integrated on the
end [FIG. 1-d, FIG. 2-c] of the circuit board [FIG. 1-e,
FIG.2-e] containing the control electronics, so that the
cooling element [FIG. 1-c] of the device can be placed
between the LED component and the circuit board to
achieve optimal thermal control. This eliminates one sig-
nificant contact surface affecting the thermal resistance,
i.e. the contact surface introduced in prior-art solutions
with the generally used MCPCB circuit board.

[0012] Itis obvious that the implementation according
to the invention provides a considerable advantage for
effective thermal control when high-power LED compo-
nents are used. As an example, it can be stated that when
the temperature increases 20 degrees, the luminous in-
tensity in the case of certain LED components producing
red light may decrease up to 20 percent.

[0013] Referring to the attached drawings, implemen-
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tation of the aircraft warning light of the invention with a
single high-power LED component is made possible by
using a lens structure [FIG. 1-a, FIG. 2-a] specifically
developed for this purpose, which lens structure very ef-
fectively directs the light produced by the LED component
horizontally. Thermal control of the LED component is
optimized by innovatively integrating it on the end of the
circuit board [FIG. 1-d, FIG. 2-c], thus allowing a cooling
element [FIG. 1-c] to be placed between the LED com-
ponent and the circuit board so as to achieve optimal
thermal control. The cooling element simultaneously
serves in the illuminator as a structural component be-
tween the lens dome and the casing containing the elec-
tronic control unit. The LED component is glued onto the
cooling element [FIG. 2-d] with thermally conductive glue
and soldered fast to soldering points at the end [FIG. 1-
d, FIG. 2-c] of the circuit board.

[0014] In the solution of the invention, the structure of
the aircraft warning light is made as simple as possible
while thermal control of the LED component is very ef-
fectively implemented. As only one LED component is
used, the number of other electronic components re-
quired is also reduced correspondingly.

[0015] By using the solution of the invention, consid-
erable cost savings in respect of materials are achieved
in the manufacture of the aircraft warning light. The LED
component does not require a separate circuit board, and
the number of electronic components in the technical im-
plementation of the illuminator circuit can be minimized.
The power required by the aircraft warning light of the
invention is lower by about a half as compared to other
implementations of low-power aircraft warning lights.
[0016] The aircraft warning light implementation of the
invention provides significant advantages in the imple-
mentation of a low-power aircraft warning light and it em-
ploys new types of solutions.

[0017] The following properties can be regarded as the
most central advantages of the implementation of the
invention as compared to prior-art implementations of
low-power aircraft warning lights:

1) the number of LED components in the device is
reduced to one.

2) with the lens solution used in the device, a hori-
zontally omnidirectional light pattern of the aircraft
warning light is achieved using a single optical lens.
3) the structure of the device makes it possible to
implement the thermal control of the LED component
in a manner as efficient as possible. The LED com-
ponent is directly attached to the cooling element
[FIG. 2-d].

4) a luminous intensity according to the norms de-
fined in official regulations is achieved with a single
high-power LED component and a smaller number
of other electronic components.

5) the power required by the high-power LED com-
ponent of the device in the implementation according
to the invention is only about 1 W, which is sufficient
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to produce aluminous intensity of about 15 candelas,
which meets the official requirements imposed on
low-power aircraft warning lights.

6) the power required by the device is lower by about
a half as compared to other known implementations.
7) the number of electronic components in the device
is as small as possible.

8) thanks to the vertically mounted circuit board and
the rest of the structure, the glass dome of the illu-
minator is small.

9) the properties listed above allow the low-power
aircraft warning light to be implemented in a struc-
turally simpler form and in smaller size.

[0018] It is obvious to a person skilled in the art that
different embodiments of the above-described invention
are not exclusively limited to the examples presented
above, but that they may be varied within the scope of
the claims presented below.

Claims

1. Low-power aircraft warning light, in which the light
source used is a LED (Light Emitting Diode) compo-
nent, characterized in that it directs the light pro-
duced by the LED component vertically with a narrow
beam of e.g. 10 degrees and horizontally with an
omnidirectional angle of 360 degrees, using only one
optical lens [FIG. 1-a] to direct the light, and the de-
vice contains only one LED component [FIG. 1-b,
FIG. 2-b], which is attached directly to a cooling el-
ement [FIG. 1-c] and integrated on the edge of a
transversely disposed circuit board containing the
control electronics of the LED components [FIG. 1-
d].

2. Aircraft warning light implementation according to
claim 1, characterized in that the LED component
is attached directly to the cooling element [FIG. 2-d].

3. Aircraft warning light implementation according to
claim 1, characterized in that there is no circuit
board between the LED component and the cooling
element.

4. Aircraft warning light implementation according to
claim 1, characterized in that the cooling element
has openings opposite the legs of the LED compo-
nent, through which openings the connection to the
circuit board containing the control electronics can
be made.

5. Aircraft warning light implementation according to
claim 1, characterized in that the LED component
and the circuit board containing the control electron-
ics are placed on opposite sides of the cooling ele-
ment.
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Aircraft warning light implementation according to
claim 1, characterized in that the LED component
and the circuit board containing the control electron-
ics are not connected to each other by wiring.
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