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DESCRIPTION

Field of the Invention

[0001] The present invention generally relates to a system and methods for washing and de-
icing aircraft. More specifically, the present invention relates to systems and methods for
washing and de-icing aircraft within a closed area.

Background of the Invention

[0002] The surface smoothness of the supporting surfaces of an aircraft is considered as one
of the major factors defining the aerodynamic characteristics of an aircraft. Rough surfaces
Increases air drag which may deteriorate the flying performance to a considerable degree and
Increases the fuel consumption. During flight the built-in de-icing system of the aircraft is
sufficient but at ground intervals de-icing must be performed before start under unfavourable
meteorological conditions.

[0003] Conventionally, de-icing and washing systems for aircraft were hand-operated. The
spraying of the de-icing liquid is generally performed by a team of operators. Such a de-icing
process substantially relies on the skill of the operator, good visibility and a thorough
examination of the aircraft which may lead to an incomplete de-icing process before take-off of
the airplane. Improper de-icing results in ice formation on control surfaces causing a total loss
or at least a substantial loss of stability and flight control. Furthermore, de-icing fluid should not
be applied In the non-spraying zone, such as engines, windows or undercarriage. A hand-
operated spraying doesn't guarantee to avoid such events. Meanwhile, the automatization of
de-icing aims at preventing dramatic and/or disastrous effects on aircraft flight performance.

[0004] Typically, the total costs of a hand-operated de-icing can be separated into operating
costs in the form of staff costs, cost of material and other costs of operation and traffic costs for
the aircraft treated.

[0005] For some safety issues during the de-icing process, a general prior art solution Is to
keep operators and trucks further away from the aircraft. Such a solution induces more waste

of de-icing fluid which causes a higher environmental contamination.

[0006] Furthermore, an automated de-icing system disclosed In patent US 4,378,755,
comprised a stationary gantry with stationary frames in an open environment. Such a system is
affected by wind which requires a complex programmed system to place sensors or light
beams to detect the wind strength. In another example, a de-icing system disclosed In
International patent publication WO 01/92106 A2 comprises a support structure with a bridge
crane, a compressed air de-icing unit with jet nozzles, a de-icing fluid tank and a control
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system. However, such a system does not include guiding rails to guide a displacement of the
aircraft.

Summary of the Invention

[0007] The aforesaid and other objectives of the present invention are realized by generally
providing a system and a method for washing and de-icing aircraft within an enclosure and
using a controller, as defined in claims 1 and 13.

[0008] The automated system according to the present invention aims at reducing total costs
than previous methods by reducing staff training costs to a minimum. The system aims at
avolding delays In the traffic program of airports by reducing the de-icing time to a third of the
actual time and aims at avoiding collisions between the aircraft and a truck, thus aiming at
reducing the traffic costs.

[0009] In another aspect of the Invention, the automated system according to the present
Invention aims at increasing flexibility to change the positioning of the de-icing and washing
system depending on the size and shape of the aircraft, keeping a constant amount of used

de-icing liquid.

[0010] In another aspect of the Iinvention, the system comprises a closed hangar. Such closed
hangar aims at increasing safety of the solution, at avoiding complex programmed systems
and at eliminating or at least substantially reducing the wind problem.

[0011] Besides the common automated de-icing system, such as the system previously
disclosed In patent US 4,378,755, the present invention presents a washing system which aims
at improving flight performance and fuel consumption of aircraft. Such a washing system is
efficient to clean all kind of surface deposits which prevents surface corrosion and improves
surface smoothness.

[0012] In a first aspect of the Invention, a system for washing and de-icing of an aircraft
according to claim 1 is provided. The system comprises a hangar having a base, at least one
transverse frame; each transverse frame comprising at least one automated vertical elongated
members adapted to move vertically, each vertical elongated member being connected to a
transversal member, spray means attached to the transversal members and adapted to spray
liquid below the transversal member, a controller configured to control movement of the
elongated members and configured to control the spray means, a guiding means adapted to
be removably attached to the aircraft, to move the aircraft under the transverse frames of the
hangar and to communicate position of the guiding means to the controller. The system further
comprises at least one tank for storing fluid for washing and de-icing, the tank being in fluid
communication with the spray means.

[0013] In a another aspect of the invention, the transversal member may be automated and
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may be adapted to transversally extend and collapse, the controller being further configured to
control the extension and collapsing of the transversal member. The system may further
comprising a first, second and third transversal frames, the second transversal frame being
adapted to move parallel to the movement of the guiding means.

[0014] In a further aspect of the invention, the vertical elongated members may be telescopic
arms, the spray means may be embodied as at least one nozzle or the spray means may be
embodied as at least one flush board.

[0015] In another aspect of the invention, the system may further comprise a cabin for
receiving an operator.

[0016] In yet another aspect of the invention, the controller may be further configured to
receive specifications of the aircraft and to control the system with regard to the specifications
of the aircraft or the controller may be further configured to receive current environmental
conditions and to control the system with regard to the current environmental conditions.

[0017] According to the Invention, the base of the hangar comprises guiding rails, the guiding
means being adapted to be guided by the guiding rails.

The guiding means may be a spacer unit.

The base of the hangar may comprise spray means adapted to spray fluid under the aircraft.

[0018] In another aspect of the invention, the transversal member may comprise proximity
sensors configured to communicate a signal based on the distance between the transversal
member and the aircraft or each transversal member may comprise a plurality of sections,
each section being pivotally connected to each end of the transversal member and each
comprising at least one spray means.

[0019] The present invention also provides a method for washing and de-icing an aircraft
according to claim 13. The method comprises attaching the aircraft to a guiding means, using
the guiding means to move the aircraft within a hangar comprising at least one transversal
frame, as the aircraft moves toward a first transversal frame comprising vertical elongated
arms, moving the vertical elongated arms over the aircraft body or wings without touching the
aircraft, activating a first means to spray a fluid, the spray means being attached to transversal
members, the transversal members being attached to one end of the elongated arms and
detaching the guiding means from the aircraft.

[0020] According to the invention, the method comprises communicating the position of the
guiding means to a controller. In another aspect, the method comprises controlling the
movement of the vertical elongated arms and the activation of the first and second spray
means using a controller based on the position received from the guiding means.

[0021] In yet another aspect of the invention, the method may further comprise communicating
specifications of the aircraft and environmental conditions to the controller, changing
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concentration of the fluid based on the environmental conditions and further controlling the
movement of the vertical elongated arms and the activation of the first and second spray
means using a controller based on the specifications of the aircraft.

[0022] In a further aspect of the Invention, the hangar may comprise two transversal frames.
The method then further comprises as the aircraft moves toward a second transversal frame
comprising second vertical elongated arms, moving the second vertical elongated arms over
the aircraft body or wings without touching the aircraft and activating a second means to spray
a fluid, the spray means being attached to second transversal members, the second
transversal member being attached to one end of the second elongated arms.

[0023] In another aspect of the invention, the method further comprisesas the aircraft moves
toward a third transversal frame, being central among the other transversal frames, which
comprises third vertical elongated arms, , moving the third vertical elongated arms over the
aircraft body or wings without touching the aircraft, moving the third central transversal frame
along the length of the aircraft and inspecting quality of fluid sprayed on the aircraft

[0024] The features of the present invention are set forth in the appended claims.

Brief Description of the Drawings

[0025] The above and other objects, features and advantages of the invention will become
more readily apparent from the following description, reference being made to the
accompanying drawings in which:

Figure 1 Is a perspective exterior view of a hangar in accordance with the principles of the
present invention.

Figure 2 I1s a perspective inner view of the hangar of Figure 1 showing a de-icing and washing
system Iin accordance with the principles of the present invention.

Figure 3 Is a frontal inner view of the hangar of Figure 1 showing the de-icing and washing
system in accordance with the principles of the present invention.

Figure 4 is a frontal inner view of the hangar of Figure 1 showing an under flush system In
accordance with the principles of the present invention

Figure 5 is a frontal view of a part of a gantry showing a part of telescopic arms in accordance
with the principles of the present invention

Figure © Is a close frontal view of the bottom part of the gantry showing the attach of telescopic
arms In accordance with the principles of the present invention

Figure 7 1s a close frontal view showing an exemplary system of flush boards and nozzle
clusters supported by the horizontal telescopic arm in accordance with the principles of the
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present invention.

Figure 8 Is a side view showing an exemplary system a nozzle clusters in accordance with the
principles of the present invention.

Figure 9 Is a general perspective inner view of the hangar of Figure 1 showing a first step of
the de-icing and washing process in accordance with the principles of the present invention.

Figure 10 i1s a general perspective inner view of the hangar of Figure 1 showing a second step
of the de-icing and washing process In accordance with the principles of the present invention.

Figure 11 I1s a general perspective inner view of the hangar of Figure 1 showing a third step of
the de-icing and washing process in accordance with the principles of the present invention.

Figure 12 1s a general perspective inner view of the hangar of Figure 1 showing a fourth step
of the de-icing and washing process In accordance with the principles of the present invention.

Figure 13 Is a general perspective inner view of the hangar of Figure 1 showing a fifth step of
the de-icing and washing process in accordance with the principles of the present invention.

Detailed Description of the Preferred Embodiment

[0026] A novel system and method for washing and de-icing aircraft will be described
hereinafter. Although the invention Is described In terms of specific illustrative embodiment(s),
it Is to be understood that the embodiment(s) described herein are by way of example only and
that the scope of the invention is not intended to be limited thereby.

[0027] The system for washing and de-icing 200 typically has two modes of operations, the
first mode being the washing of aircraft and the second mode being the de-icing of aircraft.
Indeed, the washing and de-icing processes are used in non-complementary conditions as the
de-icing I1s used In cold temperatures and the washing is used in warm conditions.

[0028] Figure 1 illustrates a possible, but not restrictive, exterior structure of a hangar 100
providing a sufficient protection from meteorological conditions being unfavourable to washing
and/or de-icing of aircraft. In a preferred embodiment, the hangar 100 comprises wind curtains
or doors to keep the washing and/or de-icing process within an enclosed environment.
Understandably, in other embodiments, any other shape suitable to receive a plane may be
used for the hangar 100. Furthermore, the hangar 100 may be built using any materal
sustaining meteorological environment, such as but not limited to, tarp, wood, cement, metal or
any other suitable material.

[0029] Now referring to Figures 2 to 4, a preferred embodiment of a system for washing and
de-icing aircraft 200 is illustrated. The de-icing and washing system 200 comprises three
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transverse frame members or gantries, 20, 30 and 40. In a preferred embodiment, the second
transverse frame member may be moved along the length of the aircraft 50. Understandably,
the system 200 comprising three gantries 20, 30 and 40 is shown to exemplify the invention.
One skill in the art shall understand that other embodiments could use only one frame
member, two frame members or more than 3 frame members.

[0030] Each frame member typically comprises upper parts 21, 31 and 41 supported by two
rails 10. In some embodiments, the base 75 of the hangar 100 comprises longitudinal drainage
gutters 90 adapted to collect used fluids. The said gutters 90 may be connected to one or
more reservoirs or tanks 85 to store the used fluids. As shown In figures 2 and 4, the base 75
may be further comprise under flush systems 80 to wash the aircraft 50. The base Is typically
made of concrete or any material supporting the weight of an aircraft.

[0031] Now referring to Figure 3, each frame comprises one or more telescopic arm 32
adapted to vertically move a transversal member 34 closer to the aircraft 50. Cross structural
elements 33 may be added between two or more telescopic arms 32 to reinforce the assembly,
aiming at increasing the stability of the system while moving. The vertical telescopic arms 32
are downwardly attached to the frame 31. Atransversal member 34 Is attached to two or more
telescoping arms 32 as to be maintained close to the aircraft 50. The transversal moving
member 34 iIs typically embodied as a moving telescopic arm 34. The transversal moving
member 34 is generally attached to the telescoping arms 32 using any attachment means 35
such as mechanical supports 35 as shown on figure 3 and 6.

[0032] Still referring to Figure 3, In an embodiment having three frames 20, 30 and 40, the
central frame or gantry 30 may be adapted to move in-between the two outer frames 20 and
40. In other embodiments, one of the frames 20, 30 and 40 may be adapted to support a cabin
38 adapted to receive an operator. The operator is typically present to control and stop the de-
Icing and washing process If there I1s a problem. Understandably, in other embodiments, the
operator may be replaced by a camera and a remote system for controlling and/or stopping
the de-icing and washing process.

[0033] Each transversal member 34 may comprise different sections 39. Such sections 39 may
be adapted to be independently rotating to enable the rotation of different sections of the arm
to accommodate different aircraft bodies regardless their sizes. Understandably, any means
known In the art to rotate the different sections 39 may be used.

[0034] Now referring to Figure 7, a flush board 22 comprises one or more fluid spraying
means such as nozzle clusters 37 and engines 36 to rotate nozzle clusters and flashboard.
Typically, the spraying means are attached to each transversal member 34 In order to spray
iguid underneath the transversal member 34 toward the aircraft 50. In a preferred
embodiment, the nozzle clusters 37 and engines 36 are adapted to rotate in any direction and
to rapidly sweep the surface of the aircraft, back and forth as the aircraft 50 moves under the
transversal member or arm 34. The telescopic arms 32 and telescopic transversal member 34
are extended or collapsed using any means known In the art such as actuators, hydraulic
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system or electric motors coupled to a gear.

[0035] In other embodiments, the transversal member 34, embodied as a telescopic arm,
further comprises one or more sections 39, at least one section 39 being pivotally connected at
each end of the transversal member 34. The pivoting sections 39 comprise spray means 36 or
37 adapted to spray the body of the aircraft 50. The pivoting sections 39 are activated using
any actuator such as a piston or an electric motor to move the telescopic arm.

[0036] The de-icing system Is connected to a controller, such as a programmable system to
enable a logic controller. The controller may be programmed to control individual pressure of
each nozzle 37 or each group of nozzles, aiming at accurately controlling the washing process
based on the distance from the area to be treated.

[0037] The control system may also be configured to synchronize nozzle clusters 37 and
telescopic arm 34 and 32 movements. In such an embodiment, the telescopic arm 34 and 32
and the nozzles 37 must be connected to the controller.

[0038] In a preferred embodiment, the control system Is preprogrammed to synchronize the
movement of the telescopic arms 32 and 34 of the frames 20, 30 and 40 with the position of
the guiding means 60 along the guiding rails 70. The program enabling synchronization takes
INto account predetermined parameters. The predetermined parameters may be the
dimension of the aircraft, the wing span, and the shape of the aircraft, the outside /inside
environmental and atmospheric conditions or any other relevant parameter.

[0039] The controller may be embodied as any computerized device, any programmable
controller or any type of computer system as known in the art.

[0040] In a preferred embodiment, one or more frames 20, 30 and 40 comprise one or more
sensors or electro-mechanical sensors, such as, but not Iimited to a proximity sensor. The
sensors may, for instance, be configured to send a signal when a portion of the airplane 50 is
within a predetermined distance of the sensor. Upon receiving such signal, the controller
request that the transversal member 34 or telescopic arms 32 be repositioned to avoid
touching the aircraft.

[0041] Referring back to the figure 2, the aircraft 50 i1s shown inside the hangar 100. In a
preferred embodiment, the aircraft is guided along the road way using a spacer unit 60. Such
spacer unit 1s configured to be iIn communication with the controller in order to control the
movement of the aircraft 50 during the de-icing/washing process. The spacer unit 60 runs
between two guiding rails 70 fixed to the base 75 of the hangar 100. The spacer unit 60 aims
at substantially maintaining the aircraft within a predetermined path and to continuously
communicate the position of the aircraft 50 to the controller. The position of the spacer unit 60
may be determined using any proximity sensor or any other method to identify the position of
the spacer unit 60, such as a precise GPS unit or any other position measurement system. In a
preferred embodiment, the position of the spacer unit shall be determined using a mechanical
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system with cables.

[0042] In a preferred embodiment, the fluid stored in tanks 85 Is re-circulated to a common
manifold. The manifold is configured to adjust the concentration of the used fluid with regard to
the weather conditions by adding glycol or heated water. The manifold may be In
communication with the controller and adapted to adjust the concentration of fluid based a
signal received from the controller. The controller may generate the signal based on the
environmental conditions provided to the controller either manually or through sensors. The
environmental conditions may be provided to the controller using any sensor such as electro-
thermometer, barometer, wind speed sensor, etc.

[0043] Now referring to figures 9 to 13, a method for washing and/or de-icing aircraft is shown.
The method generally comprises the steps for the aircraft to be attached to a spacer unit 60
and to communicate the airplane 50 specifications and/or position to the washing and/or de-
iIcing system. In another embodiment, the specification of the aircraft could be fetched from a
database or data store comprising specifications of most or all the aircraft upon identifying the
type and model of aircraft or upon receiving the type and model of the aircraft 50.

[0044] The method further comprises moving at least the first vertical telescoping arms 32 at a
height In accordance with the airplane 50 specifications and aiming at limiting the distance
between the spray means and the aircraft 50 body. As the aircraft 50 moves towards the first
frame 20, the spray means 36 and/or 37 of the transversal member 34 are activated. Spray
means 80, typically providing an under flush of the aircraft 50, at the base 75 are typically only
open during the washing process (see Figures 9 and 10). As the aircraft 50 moves toward the
third frame 30 which comprises a second set of spray means, the second set of spray means
are activated (see Figure 11 - not showing activation of the spray means for clarity purposes)
during the washing process.

[0045] When the system Is used as a de-icing system, in an embodiment having at least three
frames, as the aircraft 50 moves toward the second frame 30, a quality check is typically
executed, preferably by an operator using the movable frame 30 to move above the whole
plane along the length of the aircraft. In other embodiments, sensors or any means for
controlling surface quality may be used instead of an operator. As the plane approaches the
third frame 40, the spray means 36 and/or 37 of the transversal member 34 are activated to
apply a final treatment either polishing when the system is used as a washing system or anti-
iIcing treatment when the system iIs used as a de-icing system. As the plane 50 moves away

from any of the first 20, second 30 or third 40 frames, the first, second and/or third set of spray
means are respectively stopped or deactivated.

[0046] The present embodiment is shown with a hangar 100 comprising 3 frames 20, 30 and
40. Understandably, the hangar 100 could be adapted to use one or two frames or more than

3 frames without departing from the principles of the present invention.

[0047] In an embodiment having an operator, for both washing and de-icing, once the aircraft
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approaches the hangar 100, as shown on figure 9, the operator establishes communication
with the aircraft, typically using a radio or any other means of communication. During the
communication, the conditions of the process are defined and the control system is configured
to the airplane specifications. The aircraft 50 i1s attached to the spacer 60.

[0048] In other embodiments, the communication between the controller and the aircraft may
be automated using any type of communication protocol over a network, such as LAN network,
wireless communication, etc.

[0049] In a typical process of washing and/or de-icing, the plane moves, a first time, through all
the way from the frame 20 to the frame 40 to be first washed and rinsed, then a second time to
be de-iced. Understandably, other steps may be inserted in-between the present steps without
departing from the present invention.

[0050] Once inside the hanger 100, as shown on figure 10, the spacer 60 running between the
two guiding rails communicate the position of the plane to the control system using any type of
communication means, such as wireless communication or wired communication. The control
system Is configured to control the movement and the function of nozzle clusters 37 on the
frame 20 during the washing process or the de-icing process. Typically, the under flush system
80 Is activated to apply foam to the underside of the aircraft 50 while the plane 50 moves by
the first frame 20.

[0051] Now referring to figure 11, the aircraft 50 i1s shown being washed. During the washing
process and as the aircraft 50 moves toward the second frame 30, the under flush system 80
under the frame 30 Is activated to remove the washing foam on both the upper side and
underside of the aircraft. The aircraft i1s fully flushed with hot water using the spray means.
Typically, during the de-icing process, as the aircraft 50 moves under the second frame 30, a
manual quality check is executed by the operator using the mobile gantry 30.

[0052] Now referring to figure 12 and during the washing process, once the aircraft reaches
the third frame 40, another fluid, such as but not limited to a polish liquid, 1s applied to the
aircraft 50. However, during the de-icing process an anti-ice liquid, typically 100% Glycol, Is
applied to the aircraft.

[0053] As shown on figure 13, once the washing process or the de-icing process Is completed,
the spacer 60 pulls the aircraft about 90 degrees before being disconnected.

[0054] While Illustrative and presently preferred embodiment(s) of the invention have been
described In detaill hereinabove, 1t Is to be understood that the Iinvention, defined In the
appended claims, may be otherwise variously embodied and employed.
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P AT ENTIKRAYVY

1. System til at vaske og afise en flyvemaskine, hvor systemet omfatter:

- en hangar (100), der har en base, som omfatter fgringsskinner (70);

- mindst én tvaergaende ramme (20, 30, 40), der er tvaergaende i forhold til farings-
skinnerne (70); hvor hver tvaergaende ramme omfatter mindst ét automatiseret lodret
aflangt element (32), som er fastgjort til et tvaergaende element (34) og elementtilpasset
til at bevaege det tvaergaende element (34) lodret;

- et sprgjtemiddel (36, 37) forbundet til hvert af de tveaergaende elementer (34) og
indrettet til at sprgjte vaeske under det tvaergaende element (34);

- en styreindretning konfigureret til at styre en beveaegelse af de lodrette aflange
elementer (32) og konfigureret til at styre sprgjtemidlet (36, 37);

- et feringsmiddel (60) indrettet:

o til at blive fort af foringsskinnerne (70);

o til at veere aftageligt fastgjort til flyvemaskinen (50);

o til at bevaege flyvemaskinen (50) under de tvaergaende rammer (20, 30,
40) af hangaren (100); og

o til at kommunikere en placering af fgringsmidlet (60) til styreindretningen;

- mindst en tank (85) til at lagre fluid til at vaske og afise, hvor tanken er i fluidfor-
bindelse med sprgjtemidlet (36, 37).

2. System til at vaske og afise en flyvemaskine ifglge krav 1, hvor det tvaergaende
element (34) er automatiseret og er indrettet til tvaergaende at udstraekke sig og klappe
sig sammen, hvor styreindretningen ydermere er konfigureret til at styre udstraekningen
og sammenklapningen af det tvaergaende element (34).

3. System til at vaske og afise en flyvemaskine ifglge krav 2, hvor systemet yderme-
re omfatter en fgrste (20), en anden (40) og en tredje (30) tveergaende ramme, hvor den
anden tveergaende ramme (30) er indrettet til at bevaege sig parallelt med beveaegelsen af
feringsmidlet (60).

4, System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af kravene
1 til 3, hvor de lodrette aflange elementer (32) er teleskoparme (32).

5. System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af kravene
1 til 4, hvor sprgjtemidlet (36, 37) er mindst én dyse.,

6. System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af kravene
1 til 5, hvor sprgjtemidlet (36, 37) er mindst én skylleblok.

/. System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af kravene
1 til 6, hvor systemet ydermere omfatter en kabine (38) til at modtage en operatgr.

8. System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af kravene
1 til 7/, hvor styreindretningen ydermere er indrettet til at modtage specifikation af flyve-
maskinen og til at styre systemet med henblik pa specifikationerne af flyvemaskinen.

9. System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af kravene
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1 til 8, hvor styreindretningen ydermere er konfigureret til at modtage aktuelle miljgmeaes-
sige tilstande og til at styre systemet med henblik pa de aktuelle miljgmaessige tilstande.

10. System til at vaske og afise en flyvemaskine ifglge et hvilket som helst af krave-
ne 1 til 9, hvor fgringsmidlet (60) er en afstandsenhed indrettet til at blive fgrt af fgrings-
skinnerne (70).

11. System til at vaske og afise en flyvemaskine (50) ifglge et hvilket som helst af
kravene 1 til 11, hvor basen af hangaren (100) omfatter sprgjtemidler (36, 37) indrettet til
at sprojte fluid under flyvemaskinen.

12. System til at vaske og afise en flyvemaskine (50) ifelge et hvilket som helst af
kravene 1 til 11, hvor hver ende af hvert tveergaende element (34) er drejeligt forbundet
til et sprgjteafsnit (39), hvor hvert sprgjteafsnit (39) omfatter mindst et sprgjtemiddel (36,
37).

13. Fremgangsmade til at vaske og afise en flyvemaskine ved anvendelse af et sy-
stem ifglge krav 1, hvor fremgangsmaden omfatter:

- at fastggre flyvemaskinen til fgringsmidlet (60);

- at kommunikere en placering af fgringsmidlet (60) til styreindretningen;

- at anvende fgringsmidlet (60) til at bevaege flyvemaskinen inde i hangaren;

- at bevaege de lodrette aflange elementer (32) over flyvemaskinens legeme og vin-
ger uden at rgre flyvemaskinen, nar flyvemaskinen bevaeges mod den fgrste tvaergaende
ramme (20);

- at aktivere sprgjtemidlet (36) til at sprgjte en fluid; og

- at lgsggre fgringsmidlet (60) fra flyvemaskinen (50).

14. Fremgangsmade til at vaske og afise en flyvemaskine ifglge krav 13, hvor frem-
gangsmade ydermere omfatter:

- at styre bevaagelsen af de lodrette aflange elementer (32) og aktiveringen af sprgj-
temidlet (36, 37) ved at anvende styreindretningen baseret pa placeringen modtaget fra
feringsmidlet (60).

15. Fremgangsmade til at vaske og afise en flyvemaskine ifglge krav 13 eller 14,
hvor fremgangsmaden ydermere omfatter:

- at kommunikere specifikationer af flyvemaskinen og miljgmaeassige tilstande til sty-
reindretningen;

- at eendre koncentrationen af fluiden baseret pa de miljgmaessige tilstande; og

- ydermere at styre bevaegelsen af de lodrette aflange elementer (32) og aktiverin-
gen af sprgjtemidlet (36, 37) ved anvendelse af styreindretningen baseret pa specifikatio-
nen af flyvemaskinen.

16. Fremgangsmade til at vaske og afise en flyvemaskine ifglge et hvilket som helst
af kravene 13 til 15, hvor fremgangsmaden ydermere omfatter:

- nar flyvemaskinen bevaeger sig mod en anden tvaergaende ramme (20) omfattende
anden lodrette aflange elementer (32) at beveege de anden lodrette aflange elementer
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(32) og flyvemaskinens legeme og vinger uden at rgre flyvemaskinen; og

- at aktivere et anden sprgjtemiddel (36, 37) fastgjort til anden tvaergaende elemen-
ter (34), hvor de anden tveergaende elementer (34) er fastgjort til én ende af de anden
lodrette aflange elementer (32).

17. Fremgangsmade til at vaske og afise en flyvemaskine ifglge krav 16, hvor frem-
gangsmaden ydermere omfatter:

- nar flyvemaskinen bevaeger sig mod en tredje tveaergaende ramme (30), som er
central blandt de gvrige tvaergaende rammer (20, 40), og som omfatter tredje lodrette
aflange elementer (32), at bevaege de tredje lodrette aflange elementer (32) over flyve-
maskinens legeme eller vinger uden at rgre flyvemaskinen;

- at aktivere et tredje sprgjtemiddel fastgjort til tredje tvaergaende elementer (34),
hvor de tredje tvaergaende elementer (34) er fastgjort til én ende af de tredje lodrette
aflange elementer (32);

- at bevaege den tredje tvaergaende ramme (30) langs leengden af flyvemaskinen:; og

- at inspicere kvaliteten af fluid, der er sprgjtet pa flyvemaskinen.
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