
11 August 2006  1 AN AIRCRAFT WING STRUCTURE AND A METHOD FOR  DECREASING
FLIGHT SPEED OF THE AIRCRAFT  Field of the Invention The present invention
relates to aircraft structure and flight speed control and  more
particularly to an aircraft wing structure, a moveable member on an
aircraft wing  and a method for slowing down the speed of travel of an
aircraft during flight. The invention is specifically useful when
implemented in lightweight and  unmanned aircrafts. Background of the
Invention Slowing down the speed of travel of aircrafts, especially before
or during landing,  is generally accomplished by control surfaces located
on the leading and trailing edges of  the wings used to increase and
decrease wing lifts and by other well-known,  conventional means and
methods and the combinations thereof. Such control surfaces  are designed
and operate to vary the camber of the wing and are adapted to rotate
relative to the trailing edge of the wing. Slowing down the speed of flight
is effected  gradually under constant control, based on flight data, which
is continuously monitored  and processed. Disclosure of the Invention It is
a broad object of the present invention to provide a wing structure, a
moveable member and a method for abruptly slowing down the speed of flight
of an  aircraft. 



It is a further object of the present invention to provide a wing
structure, a  moveable member and a method for slowing down the speed of
flight of an aircraft by  substantially increasing the effective surface
area of the wing structure, thereby  increasing the lift and drag on the
wing. I I August 2006  2 It is yet a further object Of the present
invention to provide a wing structure, a  moveable member and a method for
slowing down the speed of flight of an aircraft,  facilitating landing on a
shorter runway and/or on a poorly or unpaved runway. In accordance with the
present invention, there is therefore provided a wing  structure for an
aircraft, comprising a top skin and a bottom skin defining a primary wing
surface, said surface having a width, a length, a leading edge and a
trailing edge; a flap  having a width smaller than the width of the wing
surface and a length extending over a  major portion of said wing length,
said flap being hingedly joined adjacent to said  trailing edge of the
wing, wherein said flap is capable of assuming two limit dispositions,  a
first disposition in which said flap extends substantially parallel to the
bottom skin, and  a second disposition extending towards said trailing edge
of the wing, at an obtuse angle. The invention further provides a moveable
member on an aircraft  including an aerodynamic body, wings each having a
bottom surface, a width, a length,  leading and trailing edges and tail
structures, said moveable member comprising at least  a semi-rigid flap
having a width smaller than the width of the said wings and a length
extending over a major portion of said wing length; said flap being
hingeably joined  adjacent to the trailing edge of a wing allowing it to
assume two limit dispositions, a first  



disposition in- which the flap extends substantially parallel to the bottom
surface of the  wing and a second disposition in which said flap, being
hinged at its leading edge,  extends towards the tail of the aircraft at an
obtuse angle with respect to said bottom  surface. The invention also
provides a method for slowing down the speed of flight of an  aircraft,
comprising providing at least one moveable member including at least a
semi-rigid flap hingeably joined to a wing of said aircraft; releasably
affixing said flap in  a first disposition in which said flap extends
substantially parallel to said wing, and when  the speed of the aircraft is
to be slowed down, releasing said flap so as to allow it to I I August 2006
3 swing about the hinge at its leading edge and to assume a second
disposition in which  said flap extends towards the tail of said aircraft
at an obtuse angle with respect to said  wing. Brief Description of the
Drawings The invention will now be described in connection with certain
preferred  embodiments with reference to the following illustrative
figures, so that it may be more fully  understood. With specific reference
now to the figures in detail, it i's stressed that the particulars  shown
are by way of example and for purposes of illustrative discussion of the
preferred  embodiments of the present invention only, and are presented in
the cause of providing what  is believed to be the most useful and readily
understood description of the principles and  conceptual aspects of the
invention. In this regard, no attempt is made to show structural  



details of the invention in more detail than is necessary for a fundamental
understanding of  the invention, the description taken with the drawings
making apparent to those skilled in  the art how the several forms of the
invention may be embodied in practice. In the drawings: Fig. I is a
schematic cross-sectional view of a wing structure and a moveable member of
an aircraft in a closed disposition, according to the present invention;
Fig. 2 a schematic cross-sectional view of a wing structure and a moveable
member of  Fig. 1, in an open disposition; Fig. 3 is a schematic bottom
view of an aircraft fitted with the wing structure and  moveable member in
a closed disposition, according to the present invention, and  Fig. 4 is a
schematic bottom view of an aircraft fitted with the wing structure and
moveable member in an open disposition. 11 August 2006  4 Detailed
Description of Preferred Embodiments The wing structure and moveable member
for lightweight or unmanned aircraft 2  according to a preferred embodiment
of the present invention is illustrated in Figs, I - 4,  Seen in side
cross-sectional views and views from the bottom of the aircraft 2, are the
aircraft fuselage 4, the aircraft wings 6, each having a leading edge 8 and
a trailing edge  10. Also illustrated is the aircraft tail 12. The wing 6
is constituted by a top skin 14 and  a bottom skin 16, defining a primary
wing surface having a width and a length. Further  seen in the Figures is a
flap 18, hingedly joined by means of one or more suitable hinges  20 to the
bottom skin 16 of each wing 6. Adjacent to the bottom skin 16 of the
trailing  



edge 10 of the wing 6 there are affixed one or more abutments 22,
configured with a  surface 24, defining an obtuse angle with the bottom
skin 16 of the wing 6. In a first  disposition of the flap 18 (Figs. 1 and
3), the flap 18 extends substantially parallel to the  bottom skin 16 and
is held in position by at least one releasable detent 26, e.g., a
pivotable hook or a linearly displaceable latch, electrically activatable
by a solenoid.  Advantageously, the bottom skin 16 of the wing 6 is formed
with a recess 28 (Figs. 2  and 4) for accommodating the panel 18 therein in
the first disposition shown in Figs. I  and 3. In the second disposition
(Figs. 2 and 4), the panel 18, hinged at its leading edge,  is released
from the detent 26 and swung about the hinge 20 until it abuts against
surface  24 of the abutment 22. Thus, in operation, during take-off and
flight, the panel 18 is in its first  disposition, constituting a bottom
surface portion of the wing 6, as shown in Figs. I and  3. When the speed
of flight is to be reduced, e.g., before landing, the detents 26 are
activated, thereby causing the panels IS to be released. Due to gravity and
air flow, the  panels are swung towards the tail 12 of the aircraft, until
they reach and hit against the  abutment surface 24. As seen in Figs. 2 and
4, in this state the panels 18 effectively  form additional surface areas
of the wings, increasing the lift and drag on the fixed wings  caused by
the abrupt change in the speed of travel of the aircraft, due to the change
in the 11 August 2006  5 configuration and surface area of the wings. The
latter effectively shifts the lifting Center  towards the trailing edge of
the wing 6, thereby avoiding stalling of the aircraft. It will be evident
to those skilled in the art that the invention is not limited to the  



details of the foregoing illustrated embodiments and that the present
invention may be  embodied in other specific forms without departing from
the spirit or essential attributes  thereof The present embodiments are
therefore to be considered in all respects as  illustrative and not
restrictive, the scope of the invention being indicated by the  appended
claims rather than by the foregoing description, and all changes which come
within the meaning and range of equivalency of the claims are therefore
intended to be  embraced therein. 11 August 2006  6 WHAT IS CLAIMED IS: 1.
A wing structure for an aircraft, comprising: a top skin and a bottom skin
defining a primary wing surface, said surface having  a width, a length, a
leading edge and a trailing edge; a flap having a width smaller than the
width of the wing surface and a length  extending over a major portion of
said wing length, said flap being hingedly joined adjacent to said trailing
edge of the wing;  at least one abutment connected to said trailing edge of
the wing, wherein said flap is capable of assuming two limit dispositions,
a first disposition  in which said flap extends substantially parallel to
the bottom skin, and a second  disposition extending towards said trailing
edge of the wing, at an obtuse angle. 2. The wing structure as claimed in
claim I, further comprising releasable detent  means for releasing the flap
from said first disposition. 3. The wing structure as claimed in claim 1,
wherein said detent means is at least  



one pivotable hook attached adjacent to the leading edge of the wing. 4.
The wing structure as claimed in claim 1, wherein said abutment has a
surface  defining said obtuse angle. 5. The wing structure as claimed in
claim 1, wherein said bottom skin has a recess  for at least partly
accommodating said flap in its first position. 6. The wing structure as
claimed in claim 2, wherein said detent means is  electrically activatable.
I I August 2006  7 7. A moveable member on an aircraft including at'
aerodynamic body. wings each  having a bottom surface, a width, a length,
leading and trailing edges and tail structures,  said moveable member
comprising: at least a semi-rigid flap having a width smaller than the
width of the said wings  and a length extending over a major portion of
said wing length; at least one abutment connected to the bottom surface of
the trailing edge of said  wings, said abutment having a surface defining
said second disposition; said flap being hingeably joined adjacent to the
trailing edge of a wing allowing it  to assume two limit dispositions, a
first disposition in which the flap extends  substantially parallel to the
bottom surface of the wing and a second disposition in which  said flap,
being hinged at its leading edge, extends towards the tail of the aircraft
at an  obtuse angle with respect to said bottom surface. 8. The moveable
member as claimed in claim 7, further comprising releasable detent  me= for
maintaining said flap in the first disposition and for releasing it to
allow  



movement to said second disposition. 9. The moveable member as claimed in
claim 7, wherein in said first disposition the  flap is at least partly
accommodated in a recess made in sad bottom surface of die wing.  10. The
moveable member as claimed in claim 7, wherein said detent means is
electrically activatable to release said flap. 11. A method for slowing
down the speed of Right of an aircraft, comprising- providing at least one
moveable member including at least a semi-rigid flap  hingeably joined to a
wing of said aircraft, releasably affixing said flap in a first disposition
in which said flap extends  substantially parallel to said wing, and when
the speed of the aircraft is to be slowed down, releasing said flap so as
to  allow it to swing about the hinge at its leading edge and to assume a
second disposition  in which said flap extends towards the tail of said
aircraft at an obtuse angle with respect  to said wing and abuts a surface
attached to the bottom surface of the wing. 11 August 2006  8 12. The
method as claimed in claim 11, wherein said flap is releaseably affixed in
said  first disposition by means of at least one pivotable hook. 13. The
method as claimed in claim 11, wherein said flap is releasably affixed by
paeans. of electrically actuatable detent means. 14. The method as claimed
in claim 13, wherein said electrically actuatable detent  means comprises a
solenoid. 


