; 45e3eAgGlddef , f R~f 6f Tg#% 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 travel of an
aircraft during flight. The invention is specifically useful when

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, is generally acconplished by control surfaces |ocated on
the leading and trailing edges of the yings used to increase and decrease
wing lifts and by other well-known, conventl onal neans and net hods and t he
conbi nati ons therAqq)fuR I oper ate to
vary the canber of %FFFFWE G STRU ﬁi\g?gﬁ‘éegggqﬁg e to the
trailing edge of the vmng Eﬁt is effected
gradual | y under constant control based on flight data, which is

cont i nuou$ield nbrhietiaveadioand pr ocessed. Disclosure of the Invention It is a
broad obj ect Olﬁhthe present invention to provide a wing structure, a
noveabl e menberCaRfgseat FBERERN felptenky amnaﬁt siuoiwren gndl dlight t speeds peaebl abdf | i ght
of an air gpaf f t he esen i nventjon_to provide
a wing struct%arnelwlarlystoaan%ctrmrwn%%r anged mey §‘i AR GUerdfinipge speed
of flight a’éﬁamﬂthadfwrswvmbsiowlﬂset@eéd @ﬂ&aWel dﬂ‘ah%’éfa'ifgddrﬂ\ fﬁ%ﬁtect' ve surface
area of the wing structure, thereby |ncreaS| ng the lift "and drag on the

Wi ng. 2 1t igey further ect he present invention to provide a
Wi ng structur eTgh aﬁlﬁ{‘%@mn e S%ﬁﬁf@!ﬂyang Whem ganpigrensdyvip nighiwoisht laad speed
of fli ghtumhanaad airgreftaaft, facilitating |landing on a shorter runway and/or
on a poorly or unpaved runway. In accordance with the present invention,

there is r ef or oyided a wing structure for an aircraft, conprising a
top skin %R gé‘"ﬂb‘f?@h?!ﬂeﬁ‘“@@fl ning a primary wing surface, said surface

havi ng a w dt §lowd d | ap havin
a W d'? h smal | er t Ihéag&% Eh ewﬁgé(ﬁéﬂ#mhgﬂgm&#gﬁﬁ% ég@y hﬁfglge 1) (glhlﬁg ﬁa‘@%‘tggndl ng °
over a nejs8Engsdinaceemplished by cmtng sudangs fucatediod thd RRJIAE bADIrhliNG 84y of 0i Ned

adj acent in he wing, wherein said flap is capabl e of
assuni ng t{h\%o‘%ﬁl:g lﬁseﬁ é’ 6‘2‘??45 éjteF”e?% WG JHE andnby nothwri ovellskaiown | ap

‘ext ends seonséraiohilahéans Q@ﬂ&hétﬁédstzﬂdttﬂ@ c?ﬂf)i&lxgmrﬁkthgreo g 3 rﬁrgg -2 F osition

extending towards said trailing e Wwn an obt The
i nvent i on?'f (esiERed %99@@9 ta Wélabbﬁnbmrnfeﬁleowmgnarﬁll ner &fapted el 419 an

aer odynangg avin otto surface, .a wdth, a Iength
| eadi ng andtltfg)ly hf\r%lng%gee%g 3 ¢ & s§ Wé’ﬁz‘i, un thespeedof dhigtds

conpr i si rggadually eaddr cansaticonirgli Badetian Man digs, avmm Mo fiBbduSly hOfifhd (Pe whdt h
of the s a&g s.and a | ength extending over a nmmjor port sald w ng
| engt h; &r ‘?ole%‘ﬁdbel ng hi ngeably joined adjacent to the tra| I | ng edge of a
wing allowing it to assune two limt dispositions, a first disposition in
whi ch t heDikdlequrest adavaithnt antial ly parallel to the bottom surface of the
Wi ng and a second di sposition in which said flap, being hinged at its

| eading edge, Mteltt 2 heradt ohjestdef theeptesint infentibe tai providkta ain@ntrabis e angl e

W th respg&latt® msdiisl B% oML B fff’)ir gbruptly 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,



The invention also provides a nethod for slow ng dowmn the speed of flight
of an aircraft; conprising providing at | east one noveabl e nenber including
at least a sem-rigid flap hingeably joined to a wing of said aircraft;

rel easably 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 allowit to 3
swi ng about the hinge at its | eading edge and to assune a second

di sposition in which said flap extends towards the tail of said aircraft at
an obtuse angle with respect to said wing. Brief Description of the

Drawi ngs The invention will now be desgribed in connection with certain
preferred enbodi nents with reference td the followng illustrative figures,

so that it may r ully. understood. Wth specific reference now to the
figures in detléil?ﬁe,y&ioat qug‘egf)ﬁ@g‘s%ﬁthﬂpéfse%’éwfm@i teuprayide shwing sametutsy anay of

exanpl e amwbveble piendes @fd Qf méthbd $6:7 @by @dvﬁpgfesirp%@d oF digiﬁ A
an a

enbodi nmen s.of.tqe )resent invention only, e presente 3t cause
of provi difdfg e landingen p shaster renviny andéor pp atpoadg briinpaned r@adiy) y under st ood
description of the principles and conceptual aspects of the invention. In

this regard, i de to show structural details of the invention
in nore detai Irmt %tgz?lﬁ?@éenvev?ztgs &rRICFBE myeRini thehtis) therstnse sravidechg wingt he

i nvent i onstridnere dersanrairpiaifip Borh Mdphkn o s il L&Ninh0 those
skilled in %he ari]sélrr\,g\év%a;\e s%ﬁgal (iporms of t#gﬂg%\llent |dg%g %@Rﬂ?"é‘ﬁ%odi ed

in practi S8RHpaY A2 wiglth, a length, a leadirgnetge and raosailisg eddepndlapvi ew of
a W ng st hpmgdds idh lLe . of an aircraft in a closed

di sposi ti on, gJaccgl)r d?’ﬁ‘gll%“?ﬁ@e&lg@ g&%ﬁﬁ? W\%gnst“ir%ﬁ? a‘ﬁabienﬁa‘ae"éi"rﬁi%‘?‘ieéa

cr oss- sectiaphglortidneof efid avingrignghr seid flap Bk Rilgedgaifed he & G491,

in an opep,.di si ti.on: . Fi 3.is.a schematic bottom view o0f an aircraft
fitted w ??q‘ﬂt‘i 25)% OR&‘es‘FW&cgh?fsmaSﬁHi Hapis s#nableraf ppsmiming two bindtstisposiitispgsi t i on,

accor di nga fisst Hi@?(i)SIiﬂcﬁﬁﬁWhiélﬂéﬁ?{f‘ﬁﬁ;?&terﬁﬂQulﬁtagltiaﬂ%h%aﬁ%ljéglgq”@(;t{?& %omt’tag vi ew

of an aircraft tted with the wng structure an
open di spbicendgdispositipnpateadingdoweds sdiptraiding eiigPoirhe Wi aEmbestisRngR.

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



The wi ng structure and noveabl e nenber for |ightweight or unmanned aircraft
2 according to a preferred enbodi nent of the present invention is
illustrated in Figs. 1 - 4. Seen in side cross-sectional views and vi ews
fromthe bottomof the aircraft 2, are the aircraft fuselage 4, the
aircraft wngs 6, each having a | eading edge 8 and a trailing edge 10. Al so
illustrated is the aircraft tail 12. The wing 6 is constituted by a top
skin 14 and a bottom skin 16, defining a primary wi ng surface having a
width and a length. Further seen in the Figures is a flap 18, hingedly

j oi ned by neans of one or nore suitable hinges 20 to the bottom skin 16 of
each wing 6. Adjacent to the bottom skikn 16 of the trailing edge 10 of the
wing 6 there are affixed one or nore abutnments 22, configured with a
surface 24wingedbont the hatpe Ol ' the bottomskin 16 of the wing 6.
In a first 'ﬁﬁ 0Si ti oﬁfgof tﬁgg%%éo%gvg(@ﬂasa.ssufea%aecgﬁléﬁﬂ@“f‘?‘htﬂ wBichxt ends
subst ant | &f* ﬁgé?‘fami%qowmatdsnhetammﬁsam aikoraft BaresttudeSarp®d Gith PePOSithsQQ by at

| east oneywygql easabl e detent 26, e.g., a pivotable hook or a finearly

di spl aceabl € l atch, electrically activatable by a sol enoid. Advantageously,
the bottomskin 16 of the wing 6 is fornmed with a recess 28 (Figs. 2 and 4)
for acconfsigbPeseyiption of theDrav@ingherein in the first disposition shown in
Figs. 1 and 3.pyLn; thrﬁ' secol?d disposition (Figs. 2 and 4), the panel 18,

hi nged at ittm)s eadi Ry CBdJR! v ke lescsibed rigncernectitet ovith 26rtaindpefurag about
t he hi ngee@ddimdritd with reddercs tRGRKNBLi S h utment 22, Thus, in
operation, during take-off and fli gh@qlﬁﬁ%ﬁﬁiﬁ%ﬁgslgo &’%ﬁ?ﬁ’amﬁg more iy

di sposition, cSﬂ'sti tuting a bottom surface portion of the wing 6, as shown
in Figs. 1 and 3. Wen the speed of flight is to be reduced, e.g., before

| andi ng, the déittespesifi2Gefafceariy Mat; r g the panel.s 18 to be
rel eased. Que to }gravi{ty and air f|§§f‘"§’ﬂ§‘ %%Y#éﬁgygtf%&g\ﬁﬁﬁdgﬁm?%sthe
tail 12 oFVRESHY ¢Papt example pnd fasyurpssesofatidstiaiite igaisaist of b @bfetaEnt
surface ZeibodGncrR tHe LGS - 4, in this state the panels 18

ot T ot vy iolndn O tetbrdselinychi B thi ank e P&?se‘f‘ﬁ‘i”\,ﬁgﬁﬁ%ttse PhePEdR Gt he | ft
and drag 'dRelered 9 Seethe sy ysefid s dedalyly tunderatbsdi BéscGHRHIEE 1hB prf8pRPERA Of
travel ofcohdiBrudi £s‘%£&§° Sfthgli'r? tgotge cha%%fe inthe 5 confi guragl on and
surface aqrqga} Of],;qht e wi ngs. Thet B {05 regrfde opialfempt isHmadestotshew Isirhetimly cent er
t owar ds td§@ils pithe invgnteuige nadre tétail WaRgs focedshQ T80 ol Lli.ng of the
aircraft.d fiw%(ﬁtiloh t%)\e evident o those skil F*Z’df@i%f‘?’\r?grh%‘r@qtnﬁéf?‘a?%é&gP vention
is not Ii [pr; ted iy PR desgaptgn 2 B With gher spwiges mgking |apparertte dhaaerblaitledTent s and
t hat t he tisrashent the sevent fooms BB%e RS e lyad d er _specific forms without
departing fromthe spirit or essenﬁgggﬁmﬁr%ﬁ?{ggﬁ%ﬁgc

&6f. The present
enbodi ”e'ﬂﬁq[e% therefore to be considered in all respects as illustrative
and not restrictige, the scope of the invention being indicated by the
appended Fed. diisrs s¢lRbdagE ctddsfe dB¥nd] i hg description; and all changes
whi ch come within the meaning an ‘}V‘ggg%q’gg%&lﬁﬁ\%%ﬁgwo&;a fHEembe ofs ar e
t heref ore i nt &SRt 9 adosgdidisposition, e¢eeding to the pWEbt ihvernbtl MED 1S 1. A
W ng Strggt yr ireraft. co ising: a top skin and a bottom skin
defi ni ng ggt prfﬁl‘%a@%féssswﬁ%yl ngéa (ng sructaind @ movdatitehmerabdrasfgt h, a
| eadi ng edge Bgdl,an it épeni digposiieR;, @ flap having a width snmaller than the
w dt h of th(;; W n% surface and a length extending over a mmjor portion of
sai d wi n§'& entjt h Schematic fhosienn wiemy of ian gxttaft fiaededttodicasapt shRugigdgtrailing
edge of the whi@abl jop:said fl i.S. capable of assuming two limt
di sposi tinni,_ a first |eis]|g§§%1 ?egnﬁfpr?siéﬂf‘ cding to thepresentmyentioabandant i al | y
par al | el Figo 4t isen boltetmativ Hottom oiaeh af 56 GROAARIHRRO Sl fending. L,oyar ds
said traili ng, edg:]ée1 of the wing, at an obt use1 anal%. e %g Sthlchite 'and

oveable member 1n an open disposition,



2. The wing structure as clained in claiml1, further conprising rel easable
detent neans for releasing the flap fromsaid first disposition. 3. The

Wi ng structure as clained in claiml1l, wherein said detent nmeans is at | east
one pivotabl e hook attached adjacent to the |eading edge of the w ng. 4.
The wing structure as clained in claiml, further conprising at |east one
abut nent connected to said trailing edge of the wng. 5. The wing structure
as clainmed in claim4, wherein said abutnent has a surface defining said
obtuse angle. 6. The wing structure as clained in claim1l, wherein said
bottom skin has a recess for at |least partly accomodating said flap inits
first position. 7. The wing structure gs clained in claim2, wherein said
detent nmeans is electrically activatable. 8. A noveabl e nenber on an
aircraft including an aerodynam c body, w ngs each having a bottom surface,
a wdth, @etaéhgtDescﬂuaaﬂi mxefgilrédginlbbagn@;jges and tail structures, said
noveabl e nenb co.rrgrl sing: at least a sem-ri gl d flap having a width

smal l er than t A8 SHuGRe and noyeabl wnmg@eafml m@tmremnmnnhmgrmnfe@ a

Maj or por hécorling t(ﬁﬁf’?‘ibr@fe‘x%@gmlbg@igJ et ofst’ﬁé gres rﬁl?nvl%%h(r)]rg %S 1 IB&%@%{%E# gﬁ,\g 14 it

adj acent to the trailing edge of own
di sposi t i S¢pf, ingidej grags- Sdctsqmlsmewemnd mewh;l frdsmttl‘ﬂebédtcﬁﬂ o thiee Ridksra WD afeat 1 @l |y

I I el f f d d di t
ol o < R0 OMEUELARS Rk B Gudes e mnd Shinsssne e tai

of the aiterAfsb 11&Istra£édQ§3ﬁ1€%ﬁ ARghie 1M Th %@?@ t rfgce. 9.
The m)veabhe me as cl ai m%d [ n1 cl ai n’? ugtcﬁg%ﬁﬁ@h% f%g%)é]?krelw &%abl e

det ent ne&AAStIR s lﬁéﬁn@eé“}mnmprsmaw Wlnarsurfmcetltwnfglerwtdtkdaﬁcﬂ)asld:rtgltlonFlﬁﬂﬁx for
rel easi Nnggdeh it @ t a cond di p03| tion. 10. The noveable
menber as cl al ne %u%g 1%73 mggl@ }Fltng?(ﬂ%}m% PG QPe PeISTe BRablahingsent
connect ed2q t» thhdotharh tskim Isusffeacle waikg 6. hﬂdﬁdcéxht'tb'ﬂl@e Bl OtinSid! ot 1Y H@ifing Sa1 d
abut ment hdaw 194 sur.face defining said second di sposition.
1 he 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



11. The noveabl e menber as clainmed in claim8, wherein in said first
disposition the flap is at |least partly acconmpdated in a recess nade in
said bottom surface of the wing. 12. The noveabl e nmenber as clained in
claim8, wherein said detent nmeans is electrically activatable to rel ease
said flap. 13. A nethod for 'slow ng down the speed of flight of an
aircraft, conprising: providing at |east one noveabl e nenber including at

| east a sem -rigid flap hingeably joined to a wing of said aircraft;

rel easably affixing said flap in a first disposition in which said flap
extends substantially parallel to said wi ng, and 8 when the speed of the
aircraft is to be slowed down, releasipg said flap so as to allowit to

swi ng about the hinge at its | eading edge and to assune a second

di sposi t i omfigarasion aid ainfide bicaps et ode TSRV inOheSRlith Afral t at
an obtusetang%e w%Lg rg%fect to said wing. 14. The thod as clained in

cl ai m 13, QNREISdP railing edges thewing 6 shezahy\avaidingatallingofthe dirfiaftst  di sposi ti on
by neans of at |east one pivotable hook. 15. The nethod as clainmed in claim
13, wherein daivll bt apiders tb ThRBSRINCY iR i 'iﬁxgé?&j f ihitk A
actuatabl& d@ten means. 16. The ngthg%iggﬂ% ane |ﬁgé g#ﬁ@%@#f@Hégein

sai d el ecH§filsaof] ‘i‘e dereeing plustrated entbodizaents auinthai the preseadimetion. mdy be The

met hod as ii ' j wherei n sai d secqgnd disposition of the flap
is defi ne%’ﬁ'%@’élaﬁ‘qé{%rt%%ﬁ%@%@’é 90t SEpREIRE LT s DUt FSaHAALEDYES  he

wi ng. . Aathempf. 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.
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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,

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 1, 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, further comprising at least one

abutment connected to said trailing edge of the wing.

5. The wing structure as claimed in claim 4, wherein said abutment has a surface

defining said obtuse angle.

6. 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.

7. The wing structure as claimed in claim 2, wherein said detent means is

electrically activatable,
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8. 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.

9. The moveable member as claimed in claim 8, further comprising releasable detent

means for maintaining said flap in the first disposition and for releasing it to allow

movement to said second disposition.

10.  The moveable member as claimed in claim 8, further comprising 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.

11.  The moveable member as claimed in claim 8, wherein in said first disposition the

flap is at least partly accommodated in a recess made in said bottom surface of the wing,

12, The moveable member as claimed in claim 8, wherein said detent means is

electrically activatable to release said flap.

13. 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
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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.

14.  The method as claimed in claim 13, wherein said flap is releasably affixed in said

first disposition by means of at least one pivotable hook.

15.  The method as claimed in claim 13, wherein said flap is releasably affixed by

means of electrically actuatable detent means.

16.  The method as claimed in claim 15, wherein said electrically actuatable detent

means comprises a solenoid.

17. The method as claimed in claim 13, wherein said second disposition of the flap is

defined by an abutting surface attached to the bottom surface of the wing.



