11 August 2006 1 AN Al RCRAFT W NG STRUCTURE AND A METHOD FOR DECREASI NG
FLI GHT SPEED OF THE Al RCRAFT Field of the Invention The present invention
relates to aircraft structure and flight speed control and nore
particularly to an aircraft wing structure, a noveable nmenber on an
aircraft wwng and a nethod for slow ng down the speed of tr%vel Of(ﬁ%
aircraft during flight. The invention is specifically usef ull lhugpst 2

i npl emented in |ightweight and unmanned aircrafts. Background of the

I nvention Sl owi ng down the speed of travel of aircrafts, especially before
or during landing, 1is generally acconplished by control surfaces |ocated
on the leading and trailing edges of the wngs used to increase and
decrease wing |ifts and by other well-known, conventional nmeans and

t hod d the XNRAIRTRAR e9gR | re designed
gﬁd ngrgtne to varymEgggq‘g?ﬁ%%%mﬁi%%%Wpﬁr ot atzI ’

relative to the trailing edge of the w ng. speed of flight
is effected gradually under constant control, based on flight data, which
i s conti n&édd p{thednventiemd and processed. Disclosure of the Invention It is
a broad obj ectrn%f lthe present invention to provide a wing structure, a

n
moveabl e menbet ahd A+ HRYREAD felates 5p (Aycraft strusiite andoflight Bpeedpwetiobind | i ght

of an ai moréparticularly 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 aircrafis, '

Background of the Invention

Slowing down the speed of travel of aircrafis, 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, thercby
increasing the lift and drag on the wing.



It is a further object of the present invention to provide a w ng

structure, a noveable nenber and a nethod for slow ng 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. | | August 2006 2 It is yet a further object O the presen
I nvention to provide a wng structure, a noveabl e nenber aﬂd ‘g‘?glrltéi%ogg for

sl owi ng 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 wwng structure for an
aircraft, conprising a top skin and a bpttom skin defining a primary w ng
surface, said surface having a width, a length, a |eading edge and a

trailing edge;Itas fk@ i Rl .l er .than the width of the w ng
surface and a | engt ha)g(lltﬂge\rf\ i %5@8%% Ereg%gjllb‘fenﬁg'? {9 BFPVéde 2 ige wiHefuteengt h,
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first dispositi A RAT PRI uRYvay, andiergrm penslysarampidd tynpay.al | el to the
bottom skin, and a second disposition extending towards said trailing edge
of the w ng, ah #&Rorah s@n -] i gn_further. provi des a noveabl e
member on an aircraft éﬁsﬁvéiﬁug*e%reg%?adé%\égl%'a ot bsoglipfepr%ggo"é‘géha W408ng a
bot t om sufF¥EEe for agi adtcraft, sompriging a top skial iida Bovtork "sﬁh@eﬂgingqgﬁﬁnﬁ?gvi%gi |
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hi ngeablMoi ned. adjacent to the trailing edge o

assume t whOF Roftion ehsaift wingslengths isaidtflap 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 paralle! 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



di sposition in- which the flap extends substantially parallel to the bottom
surface of the wng 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 al so

provi des a nmethod for slowi ng down the speed of flight of .a irer ,
conprising providing at | east one noveabl e nenber includi ngq:;lltﬂf%1 tsfﬁog

sem -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 30 as to allowit to | | August 2006
3 swing aboyt the hinge at its |eading edge and to assune a second
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at an obt ygg fﬁaﬂ%‘x@&é N rﬁzs&ect. to said wng. Bri et Desc ipt1on 6F<the
Drawi ngs The | hvention W BREW Besid sieiaical anwbtuseregleivith véspéet ceEdiai n
pref err edwikgrbodi ments with reference to the following illustrative
figures, so that it may be nore fully understood. Wth specific reference
now to thﬁr{'rgures in detail, it i's stressed that the particulars shown
are by way' 61 "EXAHI0R ofthe Psawingsposes of illustrative discussion of the

preferred entidi iRBATOIWilINGR BSeiL. . Jnvention only, and are presented in
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With specific rgfere'nce now to the figures in detail, it is 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. 1 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 1o 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.



details of the invention in nore detail than is necessary for a fundanental
under standi ng of the invention, the description taken with the draw ngs
maki ng apparent to those skilled in the art how the several forns of the
i-nvention may be enbodied in practice. In the drawings: Fig. | is a
schematic cross-sectional view of a wing structure and a nnﬁﬁgf ﬂﬁﬂger of
an aircraft in a closed disposition, according to the prese

Fig. 2 a schematic cross-sectional view of a wing structure and a noveabl e
menber of Fig. 1, in an open disposition; Fig. 3 is a schematic bottom
view of an aircraft fitted with the wing structure and noveable nenber in
a closed disposition, according to the gresent invention, and Fig. 4 is a
schematic bottomview of an aircraft fitted with the wing structure and
noveabl e nenber in an open disposition. 11 August 2006 4 Detail ed

Descri pt i di¢tajledestriptienl ofRtbefelired Bnshoklimentsg Structure and noveabl e menber
for |ightwei ghi‘ he unmanned according to a preferred enbodi nent
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aircraft fuselage4 the aircraft w ng avi n e 8 and
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bott om Skl L %CH wi.ng 6. Adjacent to bott
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trailing

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. 1
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. 1 and
3. When the speed of flight is to be reduced, e.g., before landing, the detents 26 are
activated, thereby causing the panels 18 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



edge 10 of the wing 6 there are affixed one or nore abutnents 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 bottomskin 16 and
is held in position by at |east one rel easabl e detent 26,

pi vot abl e hook or a linearly displaceable |atch, eIectrlcaIﬂg‘gﬁ¥§V%¥§ble
by a sol enoid. Advantageously, the bottomskin 16 of the wing 6 is forned
with a recess 28 (Figs. 2 and 4) for accomodating the panel 18 therein in

the first disposition shown in Figs. | and 3. In the second disposition
(Figs. 2 and 4), the panel 18, hinged & its |eading edge, is released
fromthe detent 26 and swung about the hinge 20 until it abuts agai nst
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e meaning and range of equivalency of the claims are therefore intended to bc
embraced therein.



details of the foregoing illustrated enbodi nents and that the present

I nvention may be enbodied in other specific forns without departing from
the spirit or essential attributes thereof The present enbodi nents are
therefore to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by

clains rather than by the foregoing description, and all &ﬁd@@ggﬁﬁﬂﬁ cone
wi-t hi n the neani ng and range of equival ency of the clains are therefore

i ntended to be enbraced therein. 11 August 2006 6 WHAT IS CLAIMED IS: 1.
A wing structure for an aircraft, conpri8ing: a top skin and a bottom skin
defining a primary wing surface, said surface having a width, a length, a
| eadi ng edgem(f 18 AMEDISedge; a flap having a width smaller than the

wi dth of the wng surface and a length extending over a mgjor portion of
said wing length, said flap being hingedly joined adjacent to said trailing
edge of theg wi ng,,wmgtstrh&aﬁetfoﬁmmﬁmﬁ,rmnmrishgnect ed to said traili ng edge of

the wing, wherein said flap js ¢ . of assum ons,
a first disposi gitemskipanda B@@P‘Eéﬁgad?’ M‘Eﬂﬂgﬁﬁ%g‘p@“ﬁhﬁ par al Ie to
t he bottom S g&ﬂ[‘gﬂcdgdlaﬁg)g%ﬂ redget endi ng towards said traili ng
edge of t hé dabaqajt%ﬂgnqobt use angl e. in@Th ﬂg str.ucturé g%‘fh%@g ,
claim!, furthega fapnipsving mgwﬁl%@g]&b é’ﬂfjm the Vg suptage, e flap
fromsaid first. di spositian ucture as clained in cla| m1,
wherein sai FAGER Vgﬁ%ﬁﬁéorlpgm%f' ?g%g}%ﬂglcﬁkﬂu

said flap being hingedly joined adjacent to said trailing edge of the wing;

at least one abutment connscted to said trailing edge of the wing,

wherein said flap is capable of assuming two limit dispositions, & first disposition

in which said flap extends substantially parallel to the bottom skin, and & 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 fixst 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 obwse angle.

5. The wing sttructure 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.



one pivotabl e hook attached adjacent to the |eading edge of the w ng. 4.
The wing structure as clained in claim1, wherein said abutnent has a
surface defining said obtuse angle. 5. The wing structure as clainmed in
claim1l1, wherein said bottomskin has a recess for at |east partly
accomodating said flap inits first position. 6. The w ng ruct ur S
claimed in claim2, wherein said detent neans is electri calsﬂl;l)f}"Hlax"’i‘1 tg/‘oz(i)t%abl e.
I- -1 August 2006 7 7. A noveable nenber on an aircraft including at’
aerodynam ¢ body. wi ngs each having a bottom surface, a wdth, a |ength,

| eading and trailing edges and tail st ructures, said nmoveabl e menber
conpri sing: ata lishbie nS&ber o GinChifekefp itvhuding am aetbdiriamierhpdse Wingsaeackhe

wi dth of the said wings and,a,lepgt xt.endi r |AQLs dehe® of

sai d w nghtwdnga hottem su@ma@ﬂ&aﬁ%f%%@ﬁ?@@&“@%@@%wf’ace of

the traili ' ' sai d abutment having a surface defining
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sai d seco I'sposition; bei ng hi ngeabl y, | oi,ned | acent. _to the
trailing edge mfleaat aiseri-vgid dlapigving a wisith sy ﬂ?%“#l"‘f’ﬁ‘ %ﬁ@%}%ﬁfﬁ“ﬁs a
first disposition in which. t Q43 wisgRag@ntial |y parallel to the
bott om su%@%@g%%?%ﬁgﬁgﬂagﬁﬂékggﬁgﬁg?di Sposi ?;ﬁ%n in which  said flap,
bei ng hi nged aj lédsﬁoﬁ@ﬂﬂﬂmmtedwtedno@mboﬁmePﬁ@let%ﬂmﬁ)?d@ﬁgSé’l rcraft

at an obtuse angle with respect.to L d bof t e 8. The noveabl e
nmenber as Wibgh m@ahwm%am,a%%%ﬁﬁ%‘fsﬁ%‘sﬁl eglsa le detent me= for
mai nt ai ni ng sajgh fikRBeihPhinpeably folded AdfRetith thenrailing ddge of e viseg KIIVIRE it o
al | ow : . N ] _ - ends
to assume two limit dispositions, a first disposition in which the flap ch
substantially parallel to the bottom surface of the wing and & second disposition in which
said flap, being hinged at its leading edge, extends towards the tail of the aircraft at an

obtusc angle with respect to said bottom surface.

8.  The moveable member as claimed in claim 7, further comprising releasable detent
means for maintaining said flap in the first disposition and for releasing it to allow

movement to said sccond 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 said bottom surface of the 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 flight of an aircrafl, 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
aliow 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 sutface of the wing.



novenent to said second disposition. 9. The noveabl e nenber as clained in
claim7, wherein in said first disposition the flap is at |east partly
accomodated in a recess nade in sad bottom surface of die wing. 10. The
noveabl e nenber as clainmed in claim?7, wherein said detent neans is
electrically activatable to release said flap. 11. A nmethod for slo g
down the speed of R ght of an aircraft, conprising- providi ﬂdp&f %ﬁ&g one
noveabl e nenber including at least a sem-rigid flap hingeably joined to a
wing of said aircraft, releasably affixing said flap in a first disposition
in which said flap extends substantial8y parallel to said wing, and when
the speed of the aircraft is to be slowed down, releasing said flap so as
to allowjt tReSHiASH abQHneihe chifae, whercinsaldai in geleatgely afikeddn sidune a
second disposition 1n which said flap exlt?)goé. towards the tail of said
aircraft ﬁtstdmp@mqmlawgﬁ@fﬁlwt%%%ﬂa eM9%ai d wi ng and abuts a surface
attached to the bottom surface of the wing. 11 August 2006 8 12. The

met hod as_ ¢l aiged in ¢l ai i ok ls@a fidp jsakRasbhbhffixad byxed in
said firlf '@%O@]e% gr?glfg&ﬁﬁédans igzﬁrﬁ L. ﬁ?ggei one p?vot abl e Ir?gok 13. The
met hod as,ﬂ&h@df&@bcumauyactmtaﬂl;cdmmmcamssal d flap is releasably affixed by
paeans. of electrically actuatable detent neans. 14. The nethod as cl ai med

in claim13, wherein said ele t“cfmml ly3 wﬁt ”%%Qih l&%&m! acliaeible Q6 i ses a

sol enoi d. 14. ‘The method as claim

mneans comptises a solenoid.



