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The present invention relates to a drive system for a variable 
camber aircraft Wing having position variable front ?aps and/ 
or rear ?aps, having drive shafts, Which are arranged such that 
that the ?aps undergo a change of position in operation of the 
drive shafts, and having one or more drive units in driving 
connection With the drive shafts, Wherein at least one sWitch 
able coupling is provided via Which the drive shafts of tWo 
?aps of an aircraft Wing can be coupled to one another. 
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DRIVE SYSTEM FOR A VARIABLE CAMBER 
AIRCRAFT WING 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a drive system for a 
variable camber aircraft Wing having position variable front 
?aps and/or rear ?aps, having drive shafts arranged such that 
the ?aps undergo a change of position in operation of the drive 
shafts, and having one or more drive units in driving connec 
tion With the drive shafts. 
[0002] One reason for the use of variable camber aircraft 
Wings is that a reduction in fuel consumption can be achieved 
by the possibility of varying the Wing camber. The variation 
of the Wing camber can be achieved, for example, by adjust 
ment of the landing ?aps in a positive and negative vertical 
direction around the retracted position. It is feasible for the 
inner and outer landing ?ap pairs to be adjusted differently so 
that different pro?les result in the span direction. For this 
purpose, the transmission train betWeen the inner and outer 
landing ?aps must be separated and the drive for the outer 
shaft train must be coupled in. 
[0003] A system of the initially named kind is knoWn, for 
example, from DE 103 61 891 Al . A drive system can be seen 
from this reference in Which the drive shafts of adjacent ?aps 
are coupled via a differential gear Which is connected to a 
central drive, on the one hand, and to a secondary drive, on the 
other hand. The speed of the drive shaft forming the output of 
the differential gear depends on the input speeds of the central 
drive as Well as of the secondary drive and is thus largely 
independent of the speed of the drive shaft driven by the 
central drive. 

SUMMARY OF THE INVENTION 

[0004] The use of a differential gear results in a compara 
tively complex construction so that it is the underlying object 
of the present invention to further develop a drive system of 
the initially named kind such that it is con?gured reliably and 
has a comparatively simple structure. 
[0005] This object is satis?ed by a drive system having the 
features herein. Provision is accordingly made that a sWitch 
able coupling is provided via Which the drive shafts of tWo 
?aps of an aircraft Wing are coupled to one another. For 
example, a sWitchable coupling is used betWeen inner and 
outer landing ?aps in the transmission train. In the closed 
state, the ?aps are, for example, moved together by a central 
drive; in the open state of the sWitchable coupling, a differ 
ential adjustment of the ?aps is possible. The invention is not 
restricted to landing ?aps, but relates to all types of ?aps 
Which can be moved into different positions relative to the 
Wing. 
[0006] Due to typical aeronautical safety demands, the cou 
plings used in accordance With the invention are preferably 
designed as shape-matched transmission components. 
[0007] The use of sWitchable, shape-matched couplings 
permits different system topologies Which can each be 
adapted to speci?c installation demands of an aircraft. The 
embodiment in accordance With the invention of a drive sys 
tem is less complex With respect to a solution having a dif 
ferential transmission, Which as a rule increases the system 
reliability. 
[0008] A drive unit can be provided Which is arranged such 
that, When the sWitchable coupling is closed, tWo ?aps, or 
more than tWo ?aps, of an aircraft Wing can be moved by 
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means of the drive shafts. This drive unit can be a central drive 
unit Which drives the drive shafts of both aircraft Wings. 

[0009] In a further embodiment of the invention, provision 
is made for the aircraft Wing to have an inWardly arranged ?ap 
and a ?ap arranged outWardly With respect thereto and for a 
brake to be provided Which blocks one of the tWo ?aps in the 
active state. 

[0010] It is feasible to design this brake as Well as the brakes 
of the embodiments shoWn in the folloWing as so-called 
poWer-off brakes Which are set in the passive state, that is, 
exert a braking force. 

[0011] If, for example, the coupling is open and the central 
drive is in operation, one of the ?aps can be moved, Whereas 
the other one of the claps is blocked by the named brake. 

[0012] In another embodiment of the invention, provision 
is made for the aircraft Wing to have an inWardly arranged ?ap 
and a ?ap arranged outWardly With respect thereto and for a 
?rst drive unit to be provided Which is arranged such that it 
produces a positional change of one of the tWo ?aps, prefer 
ably of an inWardly arranged ?ap, in operation and With an 
open sWitchable coupling and a positional change of both 
?aps With a closed sWitchable coupling and for a second drive 
unit to be provided Which is arranged such that it produces a 
positional change of the other of the tWo ?aps, preferably of 
a ?ap arranged outWardly With respect to the inWardly 
arranged ?ap, in operation and With an open sWitchable cou 
pling. The named second drive unit can preferably be oper 
ated independently of the ?rst drive unit. 

[0013] Provision is made in a further embodiment of the 
invention for the aircraft Wing to have an inWardly arranged 
?ap and a ?ap arranged outWardly relative thereto and for a 
drive unit to be provided Which is arranged such that it pro 
duces a positional change of one of the tWo ?aps in operation 
and With an open sWitchable coupling. This drive unit thus 
serves to directly carry out the positional change of a ?ap With 
an open sWitchable coupling. This drive unit and also the 
drive units of the embodiments shoWn in the folloWing can be 
electric motors; hoWever, the type of drive energy for the 
present invention is not restrictive so that other drive types can 
also be considered. 

[0014] Provision can furthermore be made for a drive unit 
and for a coupling transmission connected thereto to be pro 
vided, said coupling transmission having at least tWo sWitch 
able couplings of Which one is connected to a drive shaft of a 
?ap and another of Which is connected to the drive shaft of 
another ?ap of the Wing. It is thus feasible that, for example, 
a central drive unit drives the tWo sWitchable couplings via the 
said coupling transmission, said sWitchable couplings driving 
the drive shafts of the ?aps in a closed state. Accordingly, no 
drive of the drive shafts takes by the drive unit place When the 
associated sWitchable coupling is open. Provision is prefer 
ably made in this case for no further drive unit such as a 
decentralized electric motor to be provided for the positional 
change of the ?aps. This is also not absolutely necessary since 
one of the ?aps or also both or all of the ?aps can selectively 
be driven via the named drive unit and the named transmis 
sion. 

[0015] Provision is made in a further embodiment of the 
invention for a brake to be associated With each of the ?aps of 
the Wing, With the respective ?ap being able to be blocked by 
said brake. Provision can thus be made for the ?ap Whose 
associated coupling is open to be ?xed in its position by the 
respective associated brake. 
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[0016] Provision is made in a further embodiment of the 
invention for the aircraft wing to have an inwardly arranged 
?ap and a ?ap arranged outwardly relative thereto, for the 
drive system to have at least one switchable coupling by 
means of which the drive shafts of the ?aps can be coupled to 
one another and for the drive system furthermore to have a 
drive unit which is arranged such that it produces a positional 
change of the outwardly arranged ?ap in operation. Provision 
can also be made in this case for the named drive unit to be 
designed as an electric motor which produces a positional 
change of the outwardly arranged ?ap with an open switch 
able coupling. 
[0017] Provision can furthermore be made for a brake to be 
arranged by means of which the outwardly arranged ?ap can 
be blocked. The named driving unit can be arranged centrally 
such that it does not only take over the positional change of 
the outwardly arranged ?ap of a wing, but of both wings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Further details and advantages of the invention will 
be explained with reference to an embodiment shown in more 
detail in the drawing. 
[0019] FIGS. 1 to 4 show different system topologies of 
drive systems in accordance with the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] The drive system shown in FIG. 1 consists of a 
central drive unit 30 by means of which both drive shafts 12, 
22 of the ?aps 10, 20 can be driven with a closed switchable 
coupling 50. In this embodiment and in the following 
embodiments, the ?ap 10 is in each case an inwardly arranged 
?ap (“inboard panel”) and the ?ap 20 is a ?ap arranged 
outwardly relative thereto (“outboard panel”). The central 
drive unit 30 serves the driving of the drive shafts 12, 22 and 
thus of the ?aps of both wings. It includes an integrated brake 
as well as an integrated positional sensor. 

[0021] In addition to a switchable shape-matched coupling 
50 per wing, there are provided per wing: a power-off brake 
60 at each of the wing tips, a respective decentral drive motor 
40 at each of the wing tips as well as a positional sensor, 
likewise at each of the wing tips. 
[0022] To control the high lift function, the switchable cou 
pling 50 is closed, that is, deactivated, the electric motor 40 is 
switched off, the power-off brake 60 is activated, that is, 
released, and the central drive unit 30 is activated. This has the 
result that both ?aps 10, 20 are moved into the desired posi 
tion. The electric motor 40 also runs in generator operation in 
this case. 

[0023] To activate the VC (V Cq/ariable camber) function, 
the central drive unit 30 is deactivated for the adjustment of 
the outer ?ap 20 and the brake of the central drive unit 30 
holds the inner ?ap 10 in position. The switching coupling 50 
is activated, that is, opened. The same applies accordingly to 
the power-off brake 60. For the adjustment of the outer ?ap, 
the drive unit in the form of the electric motor 40 is now 
activated until the outer ?ap 20 has reached the desired posi 
tion. The movement of the two ?aps 10, 20 relative to one 
another is possible since the drive shafts 12, 22 are decoupled 
from one another by the open switching coupling 50. 
[0024] If the inner ?ap 10 should be adjusted, the electric 
motor 40 is deactivated, the brake 60 is deactivated, that is, 
closed, and the switchable coupling 50 is activated, that is, 
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opened. The locked brake 60 holds the outer ?ap 20 in posi 
tion. With an open switchable coupling 50, the inner ?ap 10 is 
now moved by means of the central drive unit 30 via the drive 
shaft 12 into the desired position. 
[0025] The drive system in accordance with FIG. 2 includes 
a central drive unit 32 in the center of the system with an 
integrated brake and an integrated positional sensor. The cen 
tral drive unit 32 is also responsible for the operation of the 
drive systems of both wings in this embodiment. Respective 
primary transmissions extend from the drive unit 32 to the 
coupling transmissions 70 which are likewise present in each 
wing. Each of the coupling transmissions 70 has a switchable 
coupling 52 and a switchable coupling 54 which are associ 
ated with the respective inwardly arranged ?ap 10 and with 
the respective outwardly arranged ?ap 20. The operation of 
the ?aps 10, 20 takes place via a total of four secondary 
transmissions, that is, two transmissions 12, 22 per wing. As 
can furthermore be seen from FIG. 2, power-off brakes 62 are 
provided at the wing tips and power-off brakes 64 are pro 
vided at the wing roots by which the ?ap 20 and the ?ap 10 
respectively can be ?xed in their respective positions. This 
likewise applies to both wings. 
[0026] Two positional sensors are furthermore provided 
per wing at the wing tips and at the wing roots. 
[0027] If both ?aps 10, 20 should be moved within the 
framework of the high lift function, all the power-off brakes 
62, 64 are activated, that is, opened, all the switching cou 
plings 52, 54 are deactivated, that is, closed, andboth ?aps 10, 
20 are moved for both wings via the active central drive unit 
32 into the desired position. 
[0028] The central drive unit 32 is activated for the activa 
tion of the VC function for the outer ?ap 20. The switch 
coupling 52 associated with the inner ?ap 10 is activated and 
therefore open. To ?x the ?ap 10, the power-off brake 64 
associated with the inner ?ap 10 is deactivated, that is, closed. 
For the adjustment of the outer ?ap 20, the associated power 
off brake 62 is activated, that is, opened, and the switch 
coupling 54 associated with the outer ?ap 20 is deactivated, 
that is, closed. The drive path thus extends from the central 
drive unit 32 via the coupling transmission 70, the switchable 
coupling 54 and the drive shaft 22 to the outer ?ap 20. 
[0029] If the inner ?ap 10 should be adjusted, the central 
drive unit 32 is likewise activated, the switchable coupling 52 
associated with the inner ?ap 10 is deactivated, that is, closed, 
the brake 64 associated with the inner ?ap 10 is activated, that 
is, released, the switching coupling 54 associated with the 
outer ?ap 20 is activated, that is, open, and the power-off 
brake 62 associated with the outer ?ap 20 is deactivated, that 
is, closed, so that the outer ?ap 20 is ?xed in its position. 
[0030] The drive system in accordance with FIG. 3 com 
prises a central drive unit 34 in the center of the system with 
integrated brake and positional sensor. One respective trans 
mission each, that is, drive shaft 12, per wing extends from 
this central drive unit 34 to the coupling sites. Furthermore, 
one transmission each extends per wing from the coupling 
sites to the wingtips. They are designed in the form of drive 
shafts 22. 
[0031] A switchable coupling 56 is respectively provided 
per wing, said switchable couplings being arranged between 
the drive shafts 12, 22 associated with the inner ?aps 10 and 
the outer ?aps 20. 
[0032] Furthermore, a respective drive motor 42 is pro 
vided per wing and is designed as an electric motor and serves 
the drive of the respective outer ?ap 20. 
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[0033] As can furthermore be seen from FIG. 3, a respec 
tive poWer-off brake 66 is provided per Wing and is arranged 
at the Wing tips and has the task of locking the respective 
outwardly disposed ?ap 20. A respective positional sensor is 
furthermore arranged at the Wing tips. 
[0034] The poWer-off brakes 66 of the tWo Wings are acti 
vated and therefore open to perform the high lift function. All 
the sWitching couplings 56 are deactivated and thus closed. 
The central drive unit 34 is set into operation and moves the 
system into the desired position for the adjustment of the ?aps 
10, 20. The drive motor 42 for the respective outer ?ap 20 runs 
along in generator operation. 
[0035] The central drive unit 34 is deactivated and holds the 
inWardly disposed ?ap 1 0 in its position by means of the brake 
integrated in said central drive unit to actuate the VC function 
of the outer ?ap. The sWitching couplings 56 of both Wings 
are activated and therefore open. The brakes 66 associated 
With the outer ?aps 20 are activated and thus open and the 
drive units 42 respectively adjust the outer ?aps 20 via the 
drive shafts 22. 
[0036] If the inner ?aps 10 should be adjusted, the central 
drive unit 34 is activated and adjusts the respectively inWardly 
disposed ?aps 10. The sWitching couplings 56 are activated 
and thus open. The poWer-off brakes 64 associated With the 
outer ?aps 20 are deactivated and therefore closed for the 
?xing of the outer ?aps. The decentralized drive motors 42 are 
likeWise deactivated. 
[0037] The system shoWn in FIG. 4 differs from the system 
in accordance With FIG. 3 in that a central drive motor 44 is 
provided at the center of the system for the VC function of the 
outer ?aps 20. Secondary transmissions extend from this 
central drive motor 44 to the respective coupling transmis 
sions of both Wings. The mode of operation and the further 
structure otherWise correspond to that explained With respect 
to FIG. 3 so that reference is made accordingly. 
[0038] The named functions can naturally also be per 
formed With more than tWo adjacent ?aps or landing ?aps or 
even With non-adjacent ?aps or landing ?aps. High lift sys 
tems With only one landing ?ap per Wing can admittedly be 
used for the VC function, but a span-Wide differential adjust 
ment is naturally not possible. 
[0039] A demand from the certi?cation regulations for air 
craft systems FAR25 or CS25, according to Which the drive 
systems for landing ?aps should be synchronized by means of 
mechanical couplings if no equivalent licensed means can be 
used, is satis?ed by means of a unit for the limiting of the 
positional difference betWeen the inner and outer ?aps. The 
positional sensors required for the high lift function and for 
the VC function as Well as the electronic control units are not 
shoWn in the embodiment explained here. 

1. A drive system for a variable camber aircraft Wing hav 
ing position variable front ?aps and/ or rear ?aps (10, 20), 
drive shafts (12, 22), Which are connected to the ?aps (10, 12) 
such that the ?aps (10, 20) undergo a change of position in 
operation of the drive shafts (12, 22), and one or more drive 
units (30, 32, 34, 36, 40, 42, 44) in driving connection With the 
drive shafts (12, 22), Wherein at least one sWitchable coupling 
(50, 52, 54, 56) is provided via Which the drive shafts (12, 22) 
of tWo ?aps (10, 20) of an aircraft Wing can be coupled to one 
another. 

2. A drive system in accordance With claim 1, Wherein a 
drive unit (30, 32, 34, 36) is provided Which is arranged such 
that it moves tWo ?aps or more than tWo ?aps (10, 20) of an 
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aircraft Wing With a closed sWitchable coupling (50, 52, 54, 
56) by the drive shafts (12, 22). 

3. A drive system in accordance With claim 1, Wherein the 
aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; and a brake (60, 62, 
64, 66) is provided Which blocks one of the tWo ?aps (20) in 
the active state. 

4. A drive system in accordance With claim 1, Wherein the 
aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; and a drive unit (40, 
42, 44) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (20) in operation and 
With an open sWitchable coupling (50, 56). 

5. A drive system in accordance With claim 1, Wherein the 
aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; a ?rst drive unit (30, 
34, 36) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (10) in operation and 
With an open sWitchable coupling (50, 56) and a positional 
change of both ?aps (10, 20) With a closed sWitchable cou 
pling (50, 56); and a second drive unit (40, 42, 44) is provided 
Which is arranged such that it produces a positional change of 
the other of the tWo ?aps (20) in operation and With an open 
sWitchable coupling (50, 56). 

6. A drive system in accordance With claim 1, Wherein a 
drive unit (32) is provided and a coupling transmission (70) 
connected thereto is provided Which has at least tWo sWitch 
able couplings (52, 54) of Which one (54) is connected to a 
drive shaft (22) of a ?ap (20) and another (52) is connected to 
the drive shaft (12) of another ?ap (10) of the aircraft Wing. 

7. A drive system in accordance With claim 6, Wherein the 
drive system does not have any further drive unit for the 
positional change of the ?aps (10, 20). 

8. A drive system in accordance With claim 6, Wherein a 
brake (62, 64) is associated With each of the ?aps of the Wing 
and the respective ?ap (10, 20) can be blocked by said brake. 

9. A drive system in accordance With claim 1, Wherein the 
aircraft Wing has an inWardly disposed ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; the drive system has 
at least one sWitchable coupling (56) by Which the drive shafts 
(12, 22) of the ?aps (10, 20) can be coupled to one another; 
and the drive system furthermore has a drive unit (42, 44) 
Which is arranged such that it produces a positional change of 
the outWardly arranged ?ap (20) in operation With an open 
sWitchable coupling (56). 

10. A drive system in accordance With claim 9, Wherein a 
brake (66) is provided by Which the outWardly arranged ?ap 
(20) can be blocked. 

11. A drive system in accordance With claim 9, Wherein the 
drive unit (44) is arranged such that it produces a positional 
change of the respectively outWardly arranged ?ap (20) of 
both Wings of an aircraft in operation. 

12. A drive system in accordance With claim 1, Wherein at 
least one ofthe drive units (30, 32, 34, 36) is designed With a 
brake and/or a positional sensor. 

13. A drive system in accordance With claim 2, Wherein the 
aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; and a brake (60, 62, 
64, 66) is provided Which blocks one of the tWo ?aps (20) in 
the active state. 

14. A drive system in accordance With claim 13, Wherein 
the aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; and a drive unit (40, 
42, 44) is provided Which is arranged such that it produces a 
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positional change of one of the tWo ?aps (20) in operation and 
With an open switchable coupling (50, 56). 

15. A drive system in accordance With claim 2, Wherein the 
aircraft Wing has an inwardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; and a drive unit (40, 
42, 44) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (20) in operation and 
With an open sWitchable coupling (50, 56). 

16. A drive system in accordance With claim 3, Wherein the 
aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; and a drive unit (40, 
42, 44) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (20) in operation and 
With an open sWitchable coupling (50, 56). 

17. A drive system in accordance With claim 16, Wherein 
the aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; a ?rst drive unit (30, 
34, 36) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (10) in operation and 
With an open sWitchable coupling (50, 56) and a positional 
change of both ?aps (10, 20) With a closed sWitchable cou 
pling (50, 56); and a second drive unit (40, 42, 44) is provided 
Which is arranged such that it produces a positional change of 
the other of the tWo ?aps (20) in operation and With an open 
sWitchable coupling (50, 56). 

18. A drive system in accordance With claim 15, Wherein 
the aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; a ?rst drive unit (30, 
34, 36) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (10) in operation and 
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With an open sWitchable coupling (50, 56) and a positional 
change of both ?aps (10, 20) With a closed sWitchable cou 
pling (50, 56); and a second drive unit (40, 42, 44) is provided 
Which is arranged such that it produces a positional change of 
the other of the tWo ?aps (20) in operation and With an open 
sWitchable coupling (50, 56). 

19. A drive system in accordance With claim 14, Wherein 
the aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; a ?rst drive unit (30, 
34, 36) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (10) in operation and 
With an open sWitchable coupling (50, 56) and a positional 
change of both ?aps (10, 20) With a closed sWitchable cou 
pling (50, 56); and a second drive unit (40, 42, 44) is provided 
Which is arranged such that it produces a positional change of 
the other of the tWo ?aps (20) in operation and With an open 
sWitchable coupling (50, 56). 

20. A drive system in accordance With claim 13, Wherein 
the aircraft Wing has an inWardly arranged ?ap (10) and a ?ap 
(20) arranged outWardly relative thereto; a ?rst drive unit (30, 
34, 36) is provided Which is arranged such that it produces a 
positional change of one of the tWo ?aps (10) in operation and 
With an open sWitchable coupling (50, 56) and a positional 
change of both ?aps (10, 20) With a closed sWitchable cou 
pling (50, 56); and a second drive unit (40, 42, 44) is provided 
Which is arranged such that it produces a positional change of 
the other of the tWo ?aps (20) in operation and With an open 
sWitchable coupling (50, 56). 

* * * * * 


