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(57)  Security locking device (100) for an indication
device (40), the indication device (40) providing a warn-
ing signal when the fan cowl doors (10, 20) on an aircraft
power unit nacelle are not properly latched, the indication
device (40) being latched to the fan cowl doors by a pri-
mary locking device (101), the security locking device
(100) comprising security locking means (102) providing
a security alternative latch of the indication device (40)

over the fan cowl doors (10, 20), such that the security
locking means (102) are latched only by closing the in-
dication device (40) over the fan cowl doors (10, 20),
without the need of any further operation. The invention
further relates to an aircraft comprising an indication de-
vice (40) providing a warning signal when the fan cowl
doors (10, 20) on the aircraft power unit nacelle are not
properly latched, such that it also comprises a security
locking device (100) as the one described above.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a security lock-
ing device for assuring a correct closure of the fan cowl
doors of an aircraft power unit nacelle.

BACKGROUND OF THE INVENTION

[0002] An aircraft having a power unit supported in the
airframe mounted configuration comprises an engine
and a nacelle structure housing said engine. The nacelle
structure comprises two displaceable parts called fan
cowl doors or cowlings which can be opened on the
ground during maintenance operations to access the var-
ious items of the power unit, the cowlings or fan cowl
doors being closed and properly latched during opera-
tional conditions of the aircraft, therefore providing aer-
odynamic continuity for the power unit in flight.

[0003] The nacelle usually comprises fan cowl locking
means fixing and latching the fan cowl doors during op-
eration of the aircraft.

[0004] The indication of fan cowl doors not being prop-
erly latched is not usually a signal that is sent to the cock-
pit to avoid false open-door signals. For this reason, a
visual inspection of the nacelle is necessary to detect if
fan cowl doors are not properly latched.

[0005] Therefore, itis necessary to provide a warning
signal with high visibility when the fan cowl doors of an
aircraft are not properly latched orlocked. For this reason,
apart from the fan cowl locking means that fix and latch
the fan cowl doors, an indication device is also provided
forindicating if these fan cowllocking means are not prop-
erly latched. This indication device comprises a panel
fixed by rotating means on one of the two fan cowlings,
the panel being closed on that one fan cowling by means
of several primary locking means by rotating on said ro-
tating means, therefore covering at least partially the fan
cowl locking means of the fan cowl doors, such that all
the fan cowl locking means have to be properly latched
for the panel being closed. If the device is not closed,
therefore being the fan cowl locking means not properly
latched, the panel hangs vertically from the fan cowl door,
providing a high visibility warning signal of the aircraft fan
cowl doors not being properly latched or locked. This
system is known from document EP 09784126.6, filed
on 9 July, 2009.

[0006] However, sometimes the indication device
(panel) is not properly latched by its primary locking
means along its length, due to pollution (paint or stickers)
on the primary locking means, therefore preventing a cor-
rect closure of said primary locking means, or because
the maintenance personnel operating these latches (pri-
mary locking means) are not familiar with them, as these
means are not easy to manipulate. Due to these reasons,
the indication device (panel) hangs vertically during flight,
therefore being blown or torn away in many occasions,
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as it is not properly latched. It is therefore desirable to
prevent the indication device from being lost.

[0007] Itis knownfrom documentUS 4,531,769 alatch
for securing together a pair of hinged cowlings of an air-
craft engine, this latch comprising a hook, a hook keeper
and a safety lock, such that the safety lock engages the
hook in the hook keeper when the latch is in a closed
position, engaging the cowlings, and such that the safety
lock engages the hook when the latch is in an open po-
sition, the cowlings being disengaged. The problem of
this known solution is that it is difficult to manipulate and
that, for the system to work properly, it is necessary to
have an equilibrated and balanced position of the hook
keeper and hook, occurring that sometimes, as the vi-
brations in these parts of the aircraft are very high, it may
occur that a misalignment happens with the consequent
default in the engaging of the latch, so the cowlings are
not properly closed.

[0008] Itis knownfrom documentUS 5,620,212 a hook
latch mechanism for joining two members of an engine
cowl, comprising a hook latch mechanism on of the mem-
bers to be joined and a keeper together with a mounting
bolt, carried in the second member engaged. This system
has the problem of possible misalignment between the
bolt and the hook, therefore causing that the latch mech-
anism is not properly secured. Besides, this mechanism
can sometimes be not properly latched due to pollution
in the mechanism or due to the maintenance personnel
not being familiar with the operation of these systems.
[0009] The presentinvention is oriented to the solution
of the above-mentioned drawbacks.

SUMMARY OF THE INVENTION

[0010] The presentinvention relates to a security lock-
ing device for assuring a correct closure of the fan cowl
doors of an aircraft power unit nacelle.

[0011] The fan cowl doors of the nacelle structure of
an aircraft housing an engine are closed when the aircraft
is in flight by means of fan cowl locking means. Besides,
in order to have a visualindication of these fan cowl doors
being properly latched, an indication device, rotating over
rotating means located in one of the two fan cowl doors,
is provided, such that this indication device comprises a
panel fixed on one of the two fan cowl doors by means
of a primary locking device, such that, by rotating the
panel on the rotating means the panel is latched over the
fan cowl doors, covering at least partially the fan cowl
locking means. According to the invention, a security
locking device is provided, providing security alternative
latching for the cited indication device.

[0012] The security locking device of the invention
comprises security locking means providing the security
alternative latch of the indication device, as these security
locking means close automatically over the fan cowl lock-
ing means, without the need of further operation on the
part of the maintenance personnel. Therefore, the indi-
cation device can be fixed by the primary locking device
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and also by security locking means such that, even if the
primary locking device does not properly latch the indi-
cation device over the fan cowl doors, the security locking
means assure that the indication device is latched over
the fan cowl doors, as the security locking means are
latched without the need of being operated.

[0013] The primary locking device fixes the panel of
the indication device on one of the fan cowl doors by
rotating on the mentioned rotating means, such that the
panel, once it is closed, covers at least partially the fan
cowl locking means of the fan cowl doors. This primary
locking device is designed having an equilibrated and
aligned engaged status, also being of easy and friendly
manipulation for the maintenance personnel. The secu-
rity locking means give a further security latch for the
indication device, preventing the detachment of the panel
in the indication device in the case in which the primary
locking device is not actuating properly, that is, in the
case in which the primary locking device is not properly
latched on the fan cowl door.

[0014] Other features and advantages of the present
invention will be disclosed in the following detailed de-
scription of an illustrative embodiment of its object in re-
lation to the attached figures.

DESCRIPTION OF THE DRAWINGS
[0015]

Figures 1 a and 1b show the location of the fan cowl
doors in a typical aircraft nacelle configuration.
Figures 2a and 2b show schematically the location
of the fan cowl locking means according to the prior
art in the fan cowl configuration of an aircraft.
Figure 3 shows an indication device, according to
the known prior art, being latched over the fan cowl
doors by a primary locking device.

Figure 4 shows a perspective view from the inside
ofthe fan cowl doors of the part of the primary locking
device located on the panel of the indication device,
according to the known prior art.

Figure 5 shows a perspective view from the inside
of the fan cowl doors of the primary locking device
and the security locking means when the indication
device is in a closed position in an aircraft power unit
nacelle according to the invention.

Figures 6a and 6b show perspective views of the
inside of the fan cowl doors of the part of the security
locking means located on the panel of the indication
device and located on the fan cowl doors, respec-
tively.

Figures 7a, 7b and 7c show different views of the
part of the security locking means located in the in-
dication device, for the fan cowl doors of an aircraft
power unit nacelle according to the present inven-
tion.

Figures 8a and 8b show different views of the part
of the security locking means located in the fan cowl
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doors, for the fan cowl doors of an aircraft power unit
nacelle according to the present invention.

Figure 9 shows a plan view of the panel of an indi-
cation device according to the known prior art.
Figure 10 shows a plan view of the panel of the in-
dication device on which the security locking device
of the present invention is located, this panel being
thicker than the panel used in the prior art, as a pri-
mary locking device and a security locking device
are comprised in it..

Figure 11 shows a plan view of the fan cowl door
over which a panel with an indication device accord-
ing to the known prior is engaged.

Figure 12 shows a plan view of the fan cowl door
over which a panel with a security locking device
according to the invention is engaged.

Figures 13 shows a schematic view of the indication
device comprising a primary locking device and se-
curity locking means according to the invention, sub-
jected to an air flow in flight.

Figure 14a shows a schematic view of the indication
device according to the prior art closed by its primary
locking device, in its nominal closed position.
Figure 14b shows a schematic view of the indication
device according to the prior art closed by a security
locking device according to the present invention, in
the position in which the panel load is supported by
said security locking device according to the present
invention.

Figure 14c shows a schematic view of the indication
device according to the present invention closed by
the security locking device according to the present
invention, in the position in which the panel load is
supported by said security locking device according
to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] The presentinvention relates to a security lock-
ing device 100 for assuring a correct closure of the fan
cowl doors 10, 20 of an aircraft power unit nacelle.
[0017] According to the known prior art, as it can be
seen in Figures 1a, 1b, 2a 2b and 3, the fan cowl doors
10, 20 are closed by means of fan cowl locking means
30. Besides, in order to have a visual indication of these
fan cowl doors 10, 20 being properly latched, an indica-
tion device 40 is provided, such that this indication device
40 comprises a panel 41 fixed by rotating means 42 on
one of the two fan cowl doors 10 or 20. According to the
known art, the panel 41 is fixed on one of the fan cowl
doors 10 or 20 by a primary locking device 101.

[0018] According to the invention, a security locking
device 100 is provided, providing security alternative
latching for the correct latch of the cited indication device
40.The security locking device 100 of the invention com-
prises security locking means 102. The primary locking
device 101 engages the panel 41 of the indication device
40 on one of the fan cowl doors 10 or 20 by rotating on
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the mentioned rotating means 42, such that the panel
41, once it is engaged by the primary locking device 101,
covers at least partially the fan cowl locking means 30.
The primary locking device 101 is designed having an
equilibrated and aligned engaged status, also being of
easy and friendly manipulation for the maintenance per-
sonnel. The security locking means 102 of the invention
give a further security latch, preventing the detachment
of the panel 41 in the indication device 40 in the case in
which primary locking device 101 is not properly latched
on the fan cowl door 10 or 20.

[0019] The security locking means 102 of the invention
act as a safety device, providing a positive lock or latch
of the panel 41 over the fan cowl door 10 or 20, at the tip
of the panel 41, when this panel 41 is slammed without
any further operation or actuation. Therefore, the security
locking device 1000f the invention avoids possible fail-
ures in cases where the fan cowl locking means 30 or
the primary locking device 101 are not properly latched,
as the security locking means 102 are latched automat-
ically as the panel 41 in the indication device 40 is closed,
without the need of further operation on the part of the
maintenance personnel. The security locking means 102
comprise engaging means 50 located in the panel 41
engaging with receiving means 60 located in the fan cowl
doors, 10 or 20 (see Figures 6a and 6b).

[0020] The primary locking device 101 will preferably
have a design based on a pressure relief latch design,
comprising an opening 6, typically a slot, than can be
operated by means of a screwdriver, and adjusting
means 7, typically a bolt, for setting the grip of the panel
41, preferably varying from 7 mm up to 12 mm. The kin-
ematics of the primary locking device 101 is such that it
ensures no contact in neither the opening nor in the clos-
ing sequences of operation of the panel 41 in the worst
case of tolerances.

[0021] In aembodiment of the invention, the engaging
means 50 in the security locking means 102 comprise a
hook 51 rotating around a pin 52 by support bushings 53
and a spring 55, located on a support 54 installed in the
panel 41 (see Figures 7a, 7b and 7c¢). This configuration
allows a maximum mechanical rotation of the hook 51
that is calculated so that it is limited in such a way that
an extra rotation from the operation personnel would not
damage the engaging means 50. Typically, the maximum
mechanical rotation of the hook 51 is of about 30°. The
value of the elastic constant K of the spring 55 and the
hook 51 inertia are selected such that the resonance fre-
quency has a different value than the oscillation frequen-
cy of the engine, therefore avoiding coupling in frequen-
cies with the engine. Preferably, the value of the elastic
constant K of the spring 55 and the value of the hook 51
inertia are selected such that they avoid resonance fre-
quencies under about 60 Hz.

[0022] The receiving means 60 located in the fan cowl
doors, 10 or 20, comprise a catching element 61, pref-
erably an axis or mounting bolt, over which the hook 51
engages, this catching element 61 being fixed to a brack-
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et 63 by bushings 62 (see Figures 8a and 8b).

[0023] According to the invention, the cut-out of the fan
cowl door 10 or 20 over which the panel 41 is engaged
by means of the security locking device100, has to be
increased circumferentially in order to accommodate
both the primary locking device 101 and the security lock-
ing means 102 (see Figures 11 and 12), the surrounding
parts in the fan cowl being modified accordingly, and the
attaching points for the lightning protection being also
consequently relocated.

[0024] As it can be seen in Figure 10, the panel 41
comprises a new cut-out 205 for accommodating the se-
curity locking means 102. Furthermore, a new strip 200
is preferably provided, apart from the strip parts 201 and
202 in the known prior art being redesigned consequent-
ly, in such a way that the thickness of the panel 41 is
locally increased, around the area where the security
locking device 100 is located, avoiding possible gaps be-
tween the panel 41 and the fan cowl doors 10, 20, there-
fore avoiding that air enters through these gaps, tearing
off the panel 41.

[0025] The security locking device 100 in the indication
device 40 according to the invention is located next to
the primary locking device 101 on the side of the panel
41 facing incoming airflow 90 during flight of the aircraft.
The reason for this is that this security locking device 100
operates when the primary locking device 101 is not
working properly (that is, when the primary locking device
101 is not properly latched), so that the security locking
device 100 has to ensure that the airflow 90 which enters
the region between the fan cowl doors 10, 20 and the
panel 41 of the indication device 40 is minimized. This is
achieved by ensuring that there is no space between the
panel 41 in its closed position and the fan cowl doors 10,
20 on the side facing the incoming airflow 90.

[0026] Figure 14a, represents an indication device 40
with a panel 41 according to the known prior art, the panel
41 being closed by a primary locking device 101: this
Figure shows the primary locking device 101 in its nom-
inal closed position over the fan cowl doors 10, 20. There
is no space, as it can be seen in this Figure, between the
panel 41 and the fan cowl doors 10, 20 on the side facing
the airflow 90.

[0027] The security locking device 100 of the invention
is therefore designed so that it only supports the load of
the panel 41 when the primary locking device 101 is not
properly latching the panel 41, so the panel 41 is either
supported by the primary locking device 101 or by the
security locking means 102. As the security locking
means 102 are a security measure, they are located in
such a way that the hook 51 and the catching element
61 only enter into contact when the panel 41 falls from
its nominal position (where it is latched to the fan cowl
doors 10, 20 by the primary locking device 101) to the
position where it is supported by the secondary locking
means 102. This means that the closed position of the
panel 41 of the indication device 40, when this panel 41
is supported by the security locking means 102, juts out
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from the aerodynamic surface of the fan cowl doors 10,
20 slightly, as represented in Figure 14b. To avoid any
flow of air from the airflow 90 from entering the space
between the fan cowl doors 10, 20 and the panel 41, the
panel 41 is thickened locally, around the area where the
security locking device 100 is located, as it is clearly rep-
resented in Figure 14c.

[0028] The security locking means 102 are preferably
located, together with the primary locking device 101,
close to the edge of the indication device 40 (panel 41)
facing the airflow 90.The reason is that the incorrect clo-
sure of the primary locking device 101 is what causes
the existence of a gap between the panel 41 and the fan
cowl doors 10, 20 through which air from the airflow 90
makes the panel 41 and the indication device 40 lift up
and get lost in flight.

[0029] Modifications comprised within the scope de-
fined by the following claims can be introduced in the
preferred embodiments which have just been described.

Claims

1. Security locking device(100) for an indication device
(40), the indication device (40) providing a warning
signal when the fan cowl doors (10, 20) on an aircraft
power unit nacelle are not properly latched, the in-
dication device (40) being latched to the fan cowl
doors by a primary locking device (101), character-
ized in that the security locking device (100)com-
prises security locking means (102) providing a se-
curity alternative latch of the indication device (40)
over the fan cowl doors (10, 20), such that the secu-
rity locking means (102) are latched only by closing
the indication device (40) over the fan cowl doors
(10, 20), without the need of any further operation.

2. Security locking device (100) according to claim 1,
located close to the edge of the indication device
(40) facing an airflow (90).

3. Security locking device (100) according to any of
claims 1-2, wherein the security locking means (102)
comprise engaging means (50) and receiving means
(60), the engaging means (50) being located in the
indication device (40) and engaging with the receiv-
ing means (60) located in the fan cowl doors (10, 20).

4. Security locking device (100) according to claim 3,
wherein the engaging means (50) comprise a hook
(51) and a spring (55), such that the value of the
elastic constant (K) of the spring (55) and the value
of the hook (51) inertia are selected such that they
avoid the resonance frequencies of the aircraft en-
gine.

5. Security locking device (100) according to claim 4,
wherein the value of the elastic constant (K) of the
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10.

1.

12.

13.

spring (55) and the value of the hook (51) inertia are
selected such thatthey avoid resonance frequencies
under 60 Hz.

Security locking device (100) according to any of
claims 4-5, wherein the maximum mechanical rota-
tion of the hook (51) is calculated so that it is limited
in such a way thatan extra rotation fromthe operation
personnel would not damage the engaging means
(50).

Security locking device (100) according to claim 6,
wherein the maximum rotation of the hook (51) is of
30°.

Security locking device (100) according to any of the
preceding claims, wherein the indication device (40)
comprises a panel (41) having increased thickness
locally, around the area where the security locking
device (100) is located.

Security locking device (100) according to any of
claims 3-8, wherein the receiving means (60) com-
prise a catching element (61), over which the hook
(51) engages, the catching element (61) being an
axis or a mounting bolt.

Security locking device (100) according to any of the
preceding claims, designed in such a way that it only
supports the load of the indication device (40) in the
case in which the primary locking device (101) is not
properly latching the indication device (40).

Fan cowl doors for an aircraft power unit comprising
a security locking device (100) according to any of
claims 1-10.

Aircraft comprising an indication device (40) provid-
ing a warning signal when the fan cowl doors (10,
20) on the aircraft power unit nacelle are not properly
latched, such that it also comprises a security locking
device (100) according to any of claims 1-10.

Aircraft according to claim 12, wherein the security
locking device (100) comprises a hook (51) and a
spring (55), the elastic constant (K) of the spring (55)
and the inertia of the hook (51) being selected such
that they avoid the resonance frequencies of the air-
craft engine.
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