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CTAHOBWLE

OTHOCHO: [IpedsapumesnHo npoyysaHe 3a Hoeocm Ha “KoMnakTeH MHOroKoprnyceH camoneT C
HEMNOABWXHM CTPENOBUAHM Kpuna CbC CrbBaemu nepudepumn 6e3 aepogmMHaMUYHW KOpMUMa, BEKTOPHO
ynpaBnsiBaH CbC CKanapHO KOHTponMpaHa Tara”, cbesiacHo uckaHe ¢ ex. Ne CnC-1004 om 19.09.2025e.

OBekTbT Ha HacToAWOTO nNpoyyBaHe e onpedeneH oOT efHa He3aBucuma MpeTeHums U
AeBeTHageceT 3aBUCUMU NPETEHLUN.

CobrnacHo nbpBa He3aBMCMMA MPETEeHUUs, KOMNAaKTeH MHOrOKOPMYCEH CaMOfeT C HEMOABWKHU
CTPEnoBMAHN Kpuna cbC crbBaemMmn nepudepun 6e3 aepoanHamuyHU KOpMuUna, BEKTOPHO ynpasnsiBaH CbC
CKanapHO KOHTpONuMpaHa Tdra, BKYBALL CEKLMOHWPaHO KPUIO C HENOABWXHWU cekummn (1) U nogBuKHM
cekumn (2), xapaktepmampaly, ce ¢ ToBa, Ye Uma NoHe eAnH camoneTeH kopnyc (3), KbM KONTO Ca CBbp3aHu
OCHOBWTE Ha HEMoABMXHUTE CeKuMU Ha kpunaTta (4), kKaTo KbM NPOTUBOMOMNOXHUS Kpaln Ha BCAka OCHoBa (4)
€ LWapHUpHO npucbeduMHeHa OCHoBaTa Ha nepudepHata W cekuusa (5), a B 3agHaTa 4acT Ha BCeKu
camoreTeH kopnyc (3) € MOHTMPaH MOHe edWH CKanapHO KOHTponupaH Taros arperat (5), Npu KOeTo BCeku
KOHTponupaH TAroB arperat (5), mpes M3NbAHUTENHO ycTponcTBO (6), € CBbp3aH C CbC CbOTBETEH
ynpaBneHCK/N N3BOA OT LeHTparneH KOMMTbPeH ynpasneHcku 6nok (7), YuMTo KoMaHaeH BXo4 € CBbP3aH C
KOMaHOeH M3BO4 OT KOMaHAeH UeHTbp (8), a NbpBWMAT CUrHaneH BXOA Ha UeHTpanHus KOMMIOTbPEH
ynpasrneHckn 6ok (7) e 6e3xunyHo CBbp3aH C AaTyuK 3a TeKyla BUCOYMHA Hag TepeHa (9), BTOpuAT My
curHaneH Bxog e 6e3XMYHO CBbp3aH C M3BOA OT KOMOMHMpaH OaTyuk 3a TeKylaTta camorieTHa CKOpPOCT U
nocoka Ha ABwxeHue, cnpamo TepeHa (10), TpeTuaT my curHaneH Bxof e 6e3XM4HO CBbp3aH C n3Bog OT
KOMOVHUpaH gaTymnk 3a atmocdepHuTe ycrnosus (11), 4eTBbPTUAT My CUrHaneH Bxog € 6e3XM4YHO CBbp3aH C
n3BoA OT KOMOMHMPaH AaTyuk 3a OnM3kM NpenATcTBMSA OKOMo camoneTta (12), NneTUsT My curHaneH Bxog e
6e3XXMYHO CBBbP3aH C N3BOA OT AATUMK 338 BbHLUHO eNeKTpoMarHuTHo obnbysaHe (13).

CbrnacHo 2-pa 3aBuMcuMMa NpeTeHUUss KOMMaKTHUS MHOTOKOPMyCeH camMoseT, CbrnacHo npeTeHums
1, ce XxapakTepusuMpa C TOBa, Ye CKanapHO KOHTpONUpaHuAT TAroB arperat (5) Bkmo4Ba egHO
KOHBEHLMOHANHO BUTIO.

CbrnacHo 3-Ta 3aBMcUMa MpeTeHLMs, KOMNaKTHNUS MHOFOKOPMYCeH camoreT CbrnacHo npeTeHumn 1
M 2, ce xapaktepusnpa C TOBa, Ye CKanapHO KOHTPONMpaHusaT TArosB arperaT (5) BkmwoyBa ABe
NPOTUBOMOSIOXHO BbPTALUN Ce€ KOHBEHLMOHAMNHM BUTNA.

CvrnacHo 4-ta 3aBMCMMa MpeTeHLMs, KOMMaKTHUA MHOFOKOPMYCEH CaMOfeT CbIMacHO npeTeHunn
oT 1 po 3, ce xapakTepuaupa C TOBa, Y€ CKamnapHO KOHTPONMpaHuAT TaroB arperaT (5) BknouBa aBe
NPOTUBOMOSOXHO BLPTALLM Ce TopouganHui BUTna.

CobrnacHo 5-ta 3aBMCMMa MpeTeHLUMs, KOMMaKTHUA MHOFOKOPMYCEH CaMOfeT CbIMacHO npeTeHuunn
oT 1 go 4, ce xapakTepusupa C TOBa, Y€ CKanapHO KOHTPONWpaHWAT TAroB arperat (5) BkM4Ba egHo
TOopoMAanHoO BUTIIO.

CbrnacHo 6-Ta 3aBMCMMa MpPeTeHUMsi, KOMNAKTHUA MHOFOKOPNYCeH CamorieT CbrfacHO MpeTeHuMn
oT 1 pgo 5, ce xapakTepusuMpa C ToBa, Y€ CKanapHO KOHTpONUpaHuaT TaroB arperaTt (5) BkouyBa
TypbopeakTuBeH gBuraten.

CobrnacHo 7-ma 3aBucMMa NpeTeHUMsi, KOMMakTHUS MHOFOKOPMYCEeH caMorieT CbrnacHO npeTeHuun
oT 1 #o 6, ce xapakTepusmpa € TOBa, Ye CKarapHO KOHTPONMMPAHUAT TAroB arperar (5) BkrouBa poTauuoHeEH
BaHKemnoB Apurarten.

CornacHo 8-ma 3aBucuMMa NpeTeHUMsi, KOMMakTHUS MHOFOKOPMYCEH caMorieT CbrfacHO npeTeHuun
oT 1 go 7, ce xapakTepusupa C TOBa, Ye cKkanapHO KOHTPONMPaHWUAT TAros arperaTt (5) Bknoysa xubpuaeH
asurarern.

CbrnacHo 9-Ta 3aBMCMMa MpeTeHUMsi, KOMNAKTHUA MHOFOKOPNYCeH CamorieT CbrfacHO MpeTeHuMu
oT 1 go 8, ce xapakTepusupa C TOBa, Ye CkanapHO KOHTPONMPaHWUAT TAroB arperat (5) BkniouBa pakeTeH
AasuraTtern.

CwbrnacHo 10-Ta 3aBncMMa NpeTeHLMs, KOMNAKTHUA MHOTOKOPMYCeH camoreT CbINacHO npeTeHumn
oT 1 pgo 9, ce xapakTepusupa C TOBa, 4e CKarapHO KOHTPONMUPaHWUAT TAros arperat (5) Bkmo4Ba MOHHO-
nnasmeH gpuraren.

CvrnacHo 11-ta 3aBMcuMa NpeTeHUnsi, KOMMaKTHUSA MHOTOKOPMYCEH CamMoseT CbrNacHO npeTeHunn
oT 1 po 10, ce xapakTepuaupa C TOBa, Y€ BCUYKUTE CKanapHO KOHTponupaHu TaroBu arperatu (5) ca
e[QHaKBW.

CornacHo 12-ta 3aBucumMa NpeTeHunsi, KOMMaKTHUS MHOTOKOPMYCEH CamMoseT CbrNacHO npeTeHunn
oT 1 go 11, ce xapakTtepuanpa C TOBa, Y€ BCUYKUTE CEKUMOHWMPaHW Kpuna C HermogBwxHM cekuum (1) ca
e[HaKBW 1 yCcropeaHu noMmexay Cw.

CwbrnacHo 13-Ta 3aBMcMMa NpeTeHLMs, KOMNAKTHUS MHOTOKOPNYCeH camMoreT CbINacHO npeTeHumn
oT 1 po 12, ce xapakTepusupa C TOBa, Y4e BCUMYKMTE MOABWXHW CeKuuu (2), ca egHakBu W CrbBaemmu
HaaMbXHO MO camoneTHUTe kopnycu (3).

CwbrnacHo 14-ta 3aBncMMa NpeTeHLMs, KOMNAKTHUS MHOTOKOPNYCeH camMoreT CbINacHO npeTeHumn
oT 1 po 13, ce xapakrtepusupa C ToBa, Ye HenoaBwxHuTe cekuun (1) U NOABMXHUTE cekumn (2) u
camoreTHuUTe kopnycu (3) ca HanpasBeHn OT MaTepuanu C HUCKa pagapHa OTPaXXaTernHoCT.

CwrnacHo 15-Ta 3aBucMMa npeTeHLmMs, KOMNaKTHUS MHOTOKOPMYCeH camMoreT CbIMacHO npeTeHumn
oT 1 go 14, ce xapaktepuaupa c ToBa, 4Ye e 6e3 xopa Ha 6opaa.



CwvrnacHo 16-Ta 3aBucuMa nNpeTeHUnsi, KOMMNaKTHUS MHOTOKOPMYCEH camMoneT CbrNacHO npeTeHunn
or 1 po 15, ce xapaktepusupa C TOBa, Ye € ynpaBngBaH OT MporpamvpyeM KOMaHaeH ueHTbp (8) ¢
N3KYCTBEH MHTENEKT 32 e4HOBPEMEHHO YNpaBfeHne Mo MHOXECTBO KOMaHAHW KaHanw.

CwrnacHo 17-Ta 3aBncMMa NpeTeHLMs, KOMNaKTHUS MHOTOKOPNYCeH camMoreT CbInacHO npeTeHumn
oT 1 go 16, ce xapakTepuaupa C ToBa, Ye KOMaHaHaTa Bpb3ka C KOMaHAHWSA LeHTbp (8) e ABYyNocoYHa u e
kabernHa.

CwrnacHo 18-Ta 3aBuncvMMa npeTeHumMs, KOMNaKTHUS MHOTOKOPNYCeH camMoreT CbINacHO npeTeHumn
oT 1 go 17, ce xapakTepuaupa C ToBa, Ye KOMaHaHaTa Bpb3ka C KOMaHAHWSA LEeHTbp (8) e ABYyNoCcoYHa u e
BeaxnyHa.

CwvrnacHo 19-ta 3aBucuma nNpeTeHUnsi, KOMMNaKTHUS MHOTOKOPMYCEH CamMoneT CbrNacHO npeTeHunn
oT 1 0o 18, ce xapakTtepusupa ¢ ToBa, Y€ HeMoABWXHMTE cekuun (1) 1 NoABUXKHUTE CeKumm (2) ca C TECHU
reoMeTpUYHN pasmepu 1 ca n3paboTeHn oT MaTepuanm NorfbLLALLN eNeKTPOMarHUTHUTE BbITHWN.

CwvrnacHo 20-Ta 3aBvcMMa NPeTeHUMsi, KOMMNaKTHUS MHOTOKOPMYCEH CamMosneT CbrNacHO npeTeHunn
oT 1 go 18, ce xapakTepusmpa C TOBa, Ye HenoaBWXHWUTE cekummn (1), noaBmxHUTE cekuun (2) wu
camoneTHuTe kopnycu (3) ca 6osamcanHn ¢ 6ou, NornbLUALLM eNEKTPOMArHUTHUTE BbIHW.

anI N3BBPLUEHOTO MpoyyBaHe Ca HaMepeHun OOKYMEHTU, NOCOYEeHU B MNpUiioXeHuma [oknaa,
peneBaHTHM Ha TeXHNYECKOTO peLleHne Ha obekTa OT HacTOoSLLOTO npoy4yBsaHe, a MMEHHO:

HokymeHTbT US8800912B2, nybnukyBaH Ha 12-08-2014, ce oTHacsi 4O cCaMOSeT C BepTUKarHo
n3nMTaHe M KauaHe, MMall MoHe TpW Kpwura M MNOoHe LWeCT ABuraTesiHM arperaTta, BCEKUM OT KOUTO €
pasnonoXeH paguanHo oT ABa CbCeOHW OBWUraTernHu arperarta, nog paBHU Unu nodtu pasHu brnu. LLectte
ABuraTenHu arperata 3aefHoO ca pPas3nofioKeHNW CUMETPUYHO UMW B MOYTU CUMETPUYHM NO3ULMUN OKOJI0
NpuOnM3NTENHUA LEHTBP Ha TEXecTTa Ha camoreTa, rnegaHo otrope. Moxe ga ce nsnonsea unu ga He ce
n3nonaea BepTuKaneH crabunmsatop. AKO He ce M3Mnon3Ba BepTUKaneH ctabunusartop, ynpaBreHWETO Ha
OTKINOHEHWETO OT Kypca MO BpeMe Ha XOPW3OHTarneH rnofet MoXe fa ce NocTUrHe ypes andepeHuunanHa
TAra, usnonssalya noHe LWeCTTe ABMraTenHun arperata. YnpaBrneHMeTo Ha OTKNOHEHMETO OT Kypca no Bpeme
Ha BepTUKaneH noreT MoXe Ja ce OCUrypu OT MHOXECTBO NaHenu 3a ynpaerneHue Ha OTKIOHEHWEeTO OT
Kypca. [Npu nunca Ha naHenu 3a ynpaeBneHue Ha OTKNOHEeHUEeTOo OT Kypca, yrnpaBreHNeTo Ha OTKITOHEHUETO
OT Kypca Mno Bpeme Ha BepTuKaneH nosieT MoXe Ja ce ocurypu, U3nonspavkv andepeHunanHu brnm Ha
HaKnoHa Ha ABuratenHuTe arperaTu.

B W0O2015089679A1, nyonukyBaH Ha 25-06-2015, ce paskpvBa caMofeT C BEPTUKANHO U3nuTaHe
(VTOL), konTo ce cbeTom oT drosenax (10), ABe ocHOBHU kpuna (41, 42), pa3nonoxeHu oT ABeTe CTpaHu Ha
3afHaTa 4acT Ha to3enaxa (10), ase sutna (53, 54), kKaTo BbB BCEKM criydyan no eaHo BUTIO (53, 54) e
pasnonoXeHO Ha BCAKO OCHOBHO Kpuro (41, 42) Taka, Ye Ja MOXe Oda ce BbPTU OKOMO XOPU3OHTanHa
HagnbXHa oc, n potop (70) ¢ noHe ase poTtopHu nonatku (71, 72), kato poTopsT (70) € pasnonoxeH Bbpxy
Hocay Ha poTtopa (60), MOHTUpaH Ha pro3enaxa Taka, Ye Aa MOXe [Ja Ce BbPTU OKONOo HanpeyHa oc. Tasu
KOHCTpyKUMsi e ocobeHO npocTta U cnegoBaTtenHo peHTabunHa 3a peanuaupaHe. T nos3BonsiBa
camocTabunuanpaHe m No TO3W Ha4MH NIECHO ynpaBrfieHWe C HaOeXAHW MONeTHM cBoKcTBa. PotopsbT (70),
OnarogapeHne Ha CBOSAITa Bb3MOXHOCT 33 MaxBaHe, MOXe [fa ce MW3Mon3Ba 3a nogrnomaraHe Ha
3aBWKBAHETO U OCUrypsiBa Masko Bb34YLIHO CbNPOTUBIIEHME NPU XOPU3OHTArNeH nosner.

OokymeHTbT US2010051742A1, nyonukyBaH Ha 04-03-20010, ce oTHacs OO CrbBaemo KpWro U
3aknioyBall MexaHu3bM. [NogobpeHnTe MexaHuM3Mu 3a CrbBaHe M 3aKM4BaHe Ha KpUIlo Ha camoneT u
ynpaBrfeHne Ha enepoHnNTE Ha KPUIOTO Ype3 CrbBaHe Ha KPWUMOTO ca MOTMBMPaHU OT pa3paboTBaHeTo Ha
camoreT, noaxodsi, 3a [ABWXeHWe no nbTuwara. [punoXxvMmMu 3a no-LIMPOK Krac camofieTw, Tesu
MexaHu3Mmn Mo3BONsIBAT No-6e30MacHO M MOo-NeKo pelleHne 3a npobrnema CbC CrbBaHETO Ha KpunoTo OT
Hanu4yHoTo B MOoMeHTa. CucTemara 3a ynpaBsreHue ¢ kaben no3BonsiBa BbHLUHATa CeKUUS Ha KPUIoTo Aa ce
OBMXN eOHOBpPEeMEHHO CbC 3a,qu7ICTBaHa BbTpellHa CceKunda Ha KpunoTo. Samroqsau.wlm MEeXaHN3bM
no3sonsBa aBTomatusmMpaHa pabota u BusyanHa nposepka. MexaHM3MbT 3a ynpaBfeHne Ha enepoHuTe
ocurypsiBa UeHTpMpaHe M 3akfiyBaHe B [AOMb/IHEHME KbM YNpaBleHMeTO Ha noreTra 4pe3 ocTa Ha
LapHupa.



B BG65998B1, ny6nukyBaH Ha 30-09-2010, ce paskpuMBa caMoONieT CbC CbYJIEHEHO KpWUIIO.
CamoneTbT Hamupa NpUoXKeHUe Npu NMNOTUPaHN U 6e3NUNOTHUTE CaMONeTU 3a CMOPTHU LENN, raceHe Ha
noxapu, MOHUTOPUHI W npefoTBpaTsiBaHe Ha rpagywkn. C npunaraHeTo My ce nocTura BMCOKa
MaHeBPEHOCT 4Ype3 KOMOWHMPaAHO ynpaBreHWe Ha KopMuiata U BekTopa Ha TdraTa Ha OBWXUTENs, npu
KOeTO ce MmocTura AMPEKTHO U UHAWPEKTHO U3MEHEHWe Ha aepoavMHaMu4YHUTE cunu. Bb3moxHO e ga ce
M3BbpLUBaA BepTMKanHO M3nuTaHe WM KauaHe. CbYNeHEeHOTO KpWUio e YCTOMYMBO Ha MNpeToBapBaHUATA,
Bb3HMKBaLUWM Mpu eBonoumnnTe. CaMoneTbT ce CbCTOM OT NpeaHo kpuno ¢ Tano (1) n 3agHo Kpuno (2), Kouto
umat eneponu (10), npeakpunku (8) n 3agkpunkm (9), kKaTo KpunaTa ca CBbp3aHu NoMexay cun ¢ obTekaeMm
cunoBu enemeHtn (3 n 4), aswkuten (5), 3axBaHaT 3a LeEHTpaneH cunoB enemeHT (3) NOCpeacTBOM
wapHupm (6, 7) Ha pama (12). O6TtekaemuTe cunosu enemeHTn (4) umat kopmuna (11).

OokymeHTbT US12162602B2, ny6nukyBaH Ha 10-12-2024, ce oTHacs OO CUCTEMW M MeTOAM
3a crbBaHe Ha kpuna Ha camoneT . NpumepHaTta cucTema BKM4YBa KOMOWHMPAHO TAMO Ha KpuUIo, KbAeTo
KOMOWHMPAHOTO TAMO Ha KPUIO BKIOYBA OCHOBHO TSSO M NMOHE e4HO KPWIo, NaHTa, pasnorioXeHa Ha noHe
edHO KpWro M KoHdWrypupaHa ga nos3BofisiBa CrbBaHe Ha NOHe edHO KpWno, CMcTeMa 3a 3afdencTBaHe,
KOH(UrypmpaHa ga crbBa MOHe €4HO KPWo, WU KOHTponep, KoHurypupaH ga ynpasnsiBa NOHe efHa
cucTemMa 3a 3agencTaaHe.

HOBOCT

Cnepn uW3BbpLUEH CpaBHWUTENEH aHanu3 mexagy obekTa, npedMeT Ha HacTosIWOTO Mpoy4vBaHe WU
HaMepeHUTe Npu NPoyyYBaHeTO AOKYMEHTMW, Ce YCTaHOBM, Y€ B HUTO eOQuH OT HaMEPEHUTE OOKYMEHTU He e
pasKpUT KOMMaKTEH MHOFOKOPMYCEH CaMOorieT C HEMOABWXKHM CTPENOBMAHM Kpuna CbC CrbBaemMu nepmdepun
6e3 aepognHaMUYHM KOpMUIa, BEKTOPHO YMpaBnsiBaH CbC CKanapHO KOHTponMpaHa Tsara, KOWTo Aa BKtoYBa
BCUYKN TEXHUYECKM MPU3HALM OT ONUCAHUETO M NMpeTeHUMnTe Ha obekTa Ha npoy4BaHeTo. CriefoBaTesiHo,
06eKTHT Ha HACTOSILLOTO NPOYYBaHe, CbIMacHO Taka (OPMYNMpaHUTe NPeTeHLMM, € HOB MO CMUCHIIA Ha Y.
8, an. 1 oT 3akoHa 3a naTeHTUTEe U perncTpaumsita Ha nonesHmute mogenu (3rPMM).

IInamen 'oHueB
Crapuu excriept ot JE3UTIMIT/]



CeemoeHa nameHmMHa Hoeocm 1 U3BJIEYEHWE

KoMnakTteH MHOrokopnyceH camorsieT ¢ HenoaBWXHU
CTPenoBUAHU Kpuna cbC crbBaemu nepucepumn 6e3
aepoAMHaMM4HU KOpPMUIIa, BEKTOPHO YyrnpaBnsiBaH
CbC CKanapHoO KOHTponupaHa Tdra

TEXHUYECKA CBHbLLIHOCT HA N3OBPETEHUETO

3agava Ha HacToswoTo wu3obpeteHne e pga ce obesneyn KomMnakTeH
MHOFOKOPMYCEH caMosfieT C HENOABWXHWU CTPENOBUOHN Kpuna CbC CrbBaemu
nepudepmun 6e3 aepogMHamMM4YHM KOpMUA, BEKTOPHO ynpaBnsiBaH CbC CKanapHO
KOHTpONuUpaHa TdAra, KOWTO paguvkanHo  ga npeogonee HeaocTaTbUUTE Ha
N3BECTHUTE LUMBUMHM U BOEHHM camonetn u [POH-oBe, oa € ¢ MUHUMU3NPaHU
reoOMeTpUYHN MOBBLPXHOCTU Ha Kpunata W nornblawmrte enekTpoMarHUTHUTE
BbJIHN KOPMYCHU EfIEMEHTU, Aa € CbC CrbBaeMu Kpura, MEXaHMYHO MOHTUPAHU KbM
HAKONKO CaMOSIETHU KOpryca, KOWTO Ada MOXe [a ce yhnpasndBa, KakTo
ANCTAHUWOHHO, Taka 1 JIOKanHo OT ynpasrieHCKM 6ok, nporpaMmmpyem C U3KyCTBEH
NHTENEKT.

NOACHEHUE HA NPUNTOXXEHATA ®UI'YPA

durypata npeacrtaBs WOCTPaTUBEH TOPEH MNOrfea  KbM U300peTeHust
camoreT, KbAeTO C NMpeKkbCcHaTa fIMHUSA ca MoKasaHW crbBaeMuTe nepudepumn Ha
KpunaTta, ycropegHo Ha camoneTHuTe kopnycu. o ropHust nornen € nokasaHa
UNOCTpaTUBHA CXeMa Ha 3afieH rnornef KbM CblLUUs caMoreT.

M3NON3BAHE HA N3OBPETEHUETO

CamoneTbT, cbrnacHo n3obpeTteHMeTo, nopaan nuncata Ha aepogMHaMUYHN
KopMuna, € C MMHUMU3NpaHa pagapHo oTpaXkaTesiHa NOBBbPXHOCT.

Ton paboTu B ABa OHOBHU pexuma

1. OncTtaHUMOHHO ynpasnsiBaH OT KOMaHAEH LEeHTbP 8.

2. JlokanHo ynpaBnsaBaH OT UEeHTpanHUs cu KOMNITbPEH ynpaBreHckn Bnok

7, cnopep 3anoXeHuTe My nporpamuv B CbOTBETCTBUE CbC CUrHanuTe oT
patunuute 9, 10, 11, 12 n 13.

Pabotn n B Apyrn pexummmn, KouTo ce ABABAT CMECEHW Ha ropernocoveHuTe
AaBa.

N306peTeHnsaT camoneT HopMarnHo U3nuTa n Kaua ¢ MakCMMarnHo pasnepeHu
MNOABWKHN CEKLMM 2 Ha Kpunara.

Korato e B pagapHO KOHTpOSiMpaHa 30Ha feTu CbC CrbHaTU MNOABWXHU
CeKUMKM 2 Ha Kpunarta, C KOeTO Ce MUHUMU3MPA KPUSTHUAT My pa3Max 3a a € TpyaHo
3acu4aH oT pagapure.

MakcMmanHoOTO crbBaHe e, KOroTo NOABMXKHUTE CeKLUMM 2 cca Mo KoprnycuTe, C
KOETO Te ca B MbJiHaTa pagapHa CsiHKa Ha camute Kopnycu. CbC CBUTKU Kpuna no
ONUCAHUA Ha4YnH CaMoONieTbT € W C HaW-HUCKO YesTHO CbMPOTUBIIEHME, KOETO
yBenuyaBa CKOpOCTTa My Npu aTakyBalllo NUKnpaHe.

FNeopru ToHyeB 0876403727  <inventortonchev@gmail.com>
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PasrnegaHuTe Tpy NOMNETHU peXxnMma ca OCHOBHU, HO U30BpeTEHUAT camoneT
MOXe Oa neTu C pasnnyHO pasnepeHn Kpuna, CnpsiMO onepaTUBHUTE YCNOBUS.
Kakto v B 3aBUCMMOCT OT rOpuBHMA / akymynaTtopHusa 3anac. B To3m crnyyau
CBUTUTE MOABWXXHWN CEKLMM 2 NPU rpaBUTaALMOHHO MUKMPaHE MY OCUTypsiBaT HUCKO
4YeriHO CbnpoTMBreHue, a [fobaBeHaTa rpaBUTALMOHHO MHAyUMPaHa CKOPOCT
pe3ynTaHTHaTa My CKOpOCT pa3bupaemo HapacTBa.

BbB BCuMukM  pexumm camoneTbT non3ea 6GopgooBu  anapatu 3a
pagnoenekTpoHHa 6opba.

[opeonucaHuTe pexuMm ca YacT OT aepoavHaMUYHOTO My HOy-Xay.
OcTtaHanoTo ce cbabpXKa B NATEHTHUTE NPEeTEHLMN.

ABMOHMKaTa My BKIIlOMBa OTAENHO HOY-Xay 3a ONTMMAasiHOTO NognomaraHe Ha
ynpaBfeHneTo Ha usobpeteHus camoneTt. To € ocHOBaHO Ha camooby4vaBall ce
copTyep, KOWTO HENpekbCHATO Cce akTyanuampa OT cobCTBeHaTa WUCTOpUsS Ha
pabotata cu. TexHonormsTa 3a camMooOyyeHMe € CbLECTBEHO pasnuMyHa oOT
TPaAULUMOHHOTO nporpamupaHe. Cuctemumte 3a WU3KYCTBEH WHTENEKT u3nonssar
MOAENM 3a NPOorHoampaHe, Habop OT napamMeTpu U dakTh, KOUTO LEHTPanHus cu
KOMMIOTbPEH ynpaBneHckn 650k 7, nonsea, 3a Aa B3emMa pelleHus. Bkniousa ce m
KOMMOHEHT 3a obyyeHMe, KOWTO MNO3BONSIBA Ha YHMBepcanHaTa aBTOHOMHA
€eneKkTpo-rpaBuTalMoOHHa  CUCTemMa 3a  NPEBAHTMBHO  MEXaHO-AWHAMWYHO
NPOTMBOAENCTBME Ha LUeHTpobexHaTa cuna Ha pemapketa B 3aBou Ada
HenpekbCcHaTa aBTOMaTMYHO Aa MPOMEHS M akTyanuaupa HadanHo 3anoXeHuTe W
napameTpun. Kakto geduHupaHuTe HayanHo 6a3uTe C npaBuna, Bb3 OCHOBA Ha
onuTa, KOMTO ce HaTpynBa B apxuBHaTa NaMeT Ha LUEHTpanHusi CU KOMMITbPEH
ynpaBneHckn 6nok 7. Taka ce dopmumpat HenpekbCcHaTo HoBuM 0asu npasuna,
Hens3bexxHo HeobxoaMmMM 3a MexaHuM3Ma Ha YMO3aK/HYEeHUATa Ha W3KYCTBEHMS
NHTENEKT. N3KYCTBEHUAT MHTENEKT € ynpaBrfieHcKaTa 4YacT Ha TexXHonorusTa, no
KOSATO paboTu LEeHTpanHUs CM KOMMOTbPEH YNpaBreHCKn Bnok 7 ¢ 3anoXeHuTe my
OYHKLMOHANHN anropuTMu.

3a BCUYKM (PYHKUMOHAMHW anropuTtMn npeaBapuTenHo u3rotBuxme 6asu
AaHHM 1 6a3un dakTu ¢ HavyanHu npasuna. CbbpaHuTe OT ekcnepumeHTuTe 6a3m ¢
AaHHW, haKTn 1 nNpaBuna, Kakto N HOBOOpMMpaHUTE, NPUOTU3NPAHN OT aHanmsa
Ha nctopusitTa Ha pabortaTta Ha M30bpeTeHMeTO, ca HepasdesiHa 4YacT OT TEXHUKO-
TeXHomnorn4yHa cobcTBeHa ekcrnepTmnsa. Ta CnyXXu 3a HENPeKbCHATO ONTUMU3MpPaHe
Ha paboTa My B peariHO BpeMe.

B OrogxeTHM BapuaHTM Ha uM300peTeHMeTo, NPUMEPHO 3a aTakyBallu
APOHOBE-KaMuKaase, TO MOXe Aa ce u3nbiHaBa 6e3 crbBaemMu NOABMXKHU CEKLMN 2,
C MHOXECTBO e[HaKBM MO-KbCW CTPenoBuaHuM Kpuna 1 mexay gBa ycrnopeaHu
CaMoNieTHM Kopnyca 3, KOeTO CMHEPrMyHO Aa MUHUMU3MPA, KaKTO nepudepHute
BMXPOBWU KPUMHW CbLNPOTUBNEHUS, Taka WU pafapHOTO MYy HarnpeyHo cedyeHue. A
Kpunata ga ca MOHTMpaHu nocrnefoBaTenHo NoA M Hag ABaTta Kopryca, 3a ga ce
Hamanu HexxenaHaTta aepoavHaMudHa NHTepdepeHUnsa mexay Tax.

BcuMuykn KOMNOHEHTUM Ha Un30OpPeTeHMEeTO ca nas3apHO HanM4HU U ce
N3MbAHSABAT OT NO3HATU MaTepuanu no WU3BECTHU TEXHOMOorMu. ToBa 3HAYUTESHO
obnekyaBa M MOEBTMHABA MaCOBOTO MY MHAYCTPUANHO MPUSIOXEHME U LLUMPOKOTO
My HaBfM3aHe B NpakTukara.
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(57) ABSTRACT

Aspects relate to systems and methods for folding wings on
an aircraft. An exemplary system includes a blended wing
body, where the blended wing body includes a main body
and at least a wing, a hinge located on the at least a wing and
configured to allow folding of the at least a wing, an
actuation system configured to fold the at least a wing, and
a controller configured to control the at least an actuation
system.

18 Claims, 7 Drawing Sheets
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limited to, a serial port, a USB connection, a FIREWIRE
connection, a parallel connection, and any combinations
thereof.

The foregoing has been a detailed description of illustra-
tive embodiments of the invention. Various modifications
and additions can be made without departing from the spirit
and scope of this invention. Features of each of the various
embodiments described above may be combined with fea-
tures of other described embodiments as appropriate in order
to provide a multiplicity of feature combinations in associ-
ated new embodiments. Furthermore, while the foregoing
describes a number of separate embodiments, what has been
described herein is merely illustrative of the application of
the principles of the present invention. Additionally,
although particular methods herein may be illustrated and/or
described as being performed in a specific order, the order-
ing is highly variable within ordinary skill to achieve
methods, systems, and software according to the present
disclosure. Accordingly, this description is meant to be taken
only by way of example, and not to otherwise limit the scope
of this invention.

Exemplary embodiments have been disclosed above and
illustrated in the accompanying drawings. It will be under-
stood by those skilled in the art that various changes,
omissions and additions may be made to that which is
specifically disclosed herein without departing from the
spirit and scope of the present invention.

What is claimed is:

1. A system for folding wings on an aircraft, the system
comprising:

a blended wing body, wherein the blended wing body

comprises:

a main body; and

at least a wing comprising an outboard flight compo-
nent, wherein the outboard flight component com-
prises at least a flight control surface;

a hinge located on the blended wing body and configured
to allow folding of the at least a wing, wherein the
hinge is inboard relative to the outboard flight compo-
nent;

an actuation system configured to fold the at least a wing;

a controller configured to control the at least an actuation
system; and

a transmission system comprising a connection wherein
the connection disconnects as a function of folding of
the at least a wing.

2. The system of claim 1, wherein the at least a connection
comprises a selectably disconnectable communication sys-
tem.

3. The system of claim 1, wherein the at least a connection
comprises a fluidic connection.

4. The system of claim 1, wherein the at least a connection
comprises an electrical connection.

5. The system of claim 1, wherein the transmission system
is configured to facilitate communication with the outboard
flight component, wherein the transmission system com-
prises a wireless communication component configured to
transmit communication to the outboard flight component.

6. The system of claim 5, wherein the wireless commu-
nication component is further configured to transmit com-
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munication to the outboard flight component using a line-
of-sight communication method.

7. The system of claim 5, wherein the wireless commu-
nication component is further configured to transmit com-
munication to the outboard flight component using radio
communication.

8. The system of claim 1, further comprising a transmis-
sion system, wherein the transmission system comprises a
slip ring.

9. The system of claim 1, further comprising a transmis-
sion system, wherein the hinge comprises a conduit, wherein
the conduit is configured to contain at least a portion of the
transmission system.

10. A method of folding wings on an aircraft comprising
a blended wing body, wherein the blended wing body
comprises a main body and at least a wing, the method
comprising:

allowing, using a hinge located on the blended wing body

and inboard relative to an outboard flight component of
the at least a wing, folding of the at least a wing,
wherein the outboard flight component comprises at
least a flight control surface;

folding, using an actuation system, the at least a wing;

controlling, using a controller, the at least an actuation

system; and

disconnecting a connection of a transmission system as a

function of folding of the at least a wing.

11. The method of claim 10, wherein the at least a
connection comprises a selectably disconnectable commu-
nication system.

12. The method of claim 10, wherein the at least a
connection comprises a fluidic connection.

13. The method of claim 10, wherein the at least a
connection comprises an electrical connection.

14. The method of claim 10, further comprising wirelessly
communicating, using the transmission system, with the
outboard flight component, wherein the transmission system
comprises a wireless communication component configured
to transmit communication to the outboard flight compo-
nent.

15. The method of claim 14, wherein wirelessly commu-
nicating, using the transmission system, with the outboard
flight component comprises transmitting communication to
the outboard flight component using a line-of-sight commu-
nication method.

16. The method of claim 14, wherein wirelessly commu-
nicating, using the transmission system, with the outboard
flight component comprises transmitting communication to
the outboard flight component using radio communication.

17. The method of claim 10, further comprising commu-
nicating, using a transmission system, with the outboard
flight component, wherein the transmission system com-
prises a slip ring.

18. The method of claim 10, further comprising commu-
nicating, using a transmission system, with the outboard
flight component, wherein the hinge comprises a conduit,
wherein the conduit is configured to contain at least a portion
of the transmission system.
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(54) CAMOJIET CbhC CHWIEHEHO KPUJIO

(57) U3obpetennero ce otHacA 10 BHCOKOMaHEBpeH
CaMoJIET ChC CHWICHEHO KPHUJIO, KOHTO MOXe aa
HamepH NPUIOKEHHE 33 U3BbPIIBAHE HA TONETH,
TO-CTIELHATHO MUJIOTHPAHH WK €3 TUIOT Ha Gopria
32 CIIOPTHH LIEITH, FACEHE H & II0)KAPH, MOHUTOPHHT
H MPENOTBpaTABaHe Ha rpanyiuxd. Bucokara
MaHEBPEHOCT Ha CaMOJieTa c¢ ITOCTHIa 4pes
v KOMOHHHPAHO ynpaR/eHne Ha KOPMIJIATA 1 BEKTOpa
m Ha TArara Ha JBHXHTEIA, [IPU KOETO Ce MOCTHra
@O AHMPEKTHO H HHAMPEKTHO H3MEHEHHE Ha
@\ acponHHaMudHuTE CHH. CHUIEHEHOTO KpHIO €
YCTOHYHMBO Ha IPETOBAPBAHUATA, BH3HMKBALIH [IPH
¢BoMmoLKHTe. BHCOKOMaHEBPEHUAT camolleT Chbe
CBUICHEHO KPHJIO ce cbeton oT npexto (1) u 3a
AHO (2) xpusio ¢ enepoun (10), npeakpunxu (8) u
m 3aIKPHIKH (9), CBbP3aHH TOMeXAY CH ¢ 06TeKaeMH

cinoBH eneMenTH (3 u 4). [IBnwxkuten (5) e 3axaHar
KbM LICHTPAICH CHIIOB eNeMEHT (3) mocpeacTBoM
apHupH (6 u 7).
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(54) CAMOJIET CbC CBYJIEHEHO KPHJIO

O06./1acT Ha TEXHHKATA

H3o6perennero ce oTHACA 40 CaMOJIeT ChC
CbWIECHEHO KPHIIO, KOHTO MOXKE Aa HAMEPH TIPUJIO-
KEHHE B IUJIOTHPaHATa H 6e3MIIOTHA aBHALWSA, TT10-
CHCIHAIIHO B JIETATEJIHUTE araparuy, IIpH KOUTO €€
H3HCKBA BHCOKA MAHEBPEHOCT, YCTOHYMBOCT Ha BH~
COKH NPETOBapBAaHUA W JUPEKTHO YNpaBicHHE Ha
ACPOJUHAMHUYHHUTE CUITH.

HpenulecTBamo ChCTOSIHHE HA TEXHHKATA

W3BecTeH € caMoleT Che CHUNIEHEHO KPHIIO,
CbCTOAL C€ OT MPEHO KPHJIO C TAJIO H 3a]1HO KPHJIO,
CBBP3aHH MIOMEXKIY CU ChC CTPAHHYHH 00TEKaeMH
CUJIOBH €NIEMEHTH MPEAKPHIIKH, 3aJKPUIKH H C
€/IePOHH, 3aXBaHATH 3a KPHJIATa H IABIDKUTEN H BEp-
THKANEH CTabMNM3aTOD B 3aJHHA MYy Kpail.
TIpeaHoTO KPUIIO € CheRMHEHO C IPEIHATA YacT Ha
TAJIOTO, @ 3aJHOTO KPUJIO € CheIHHEHO C TOPHHA
Kpaii Ha BEPTHKA/ICH CTabH/IH3aTOP, KATO KpaHiaTa
Ha KPUJIaTa Ca CBBP3aHK MOMEXIY CH MOCPEICTBOM
crpaHuyHH obrexkaemu enemenTH (US 4365773).

OCHOBHHAT NPOGIEM €, Ye YCHIHATE MEXKIY
ABETE KpUJa Ce MPeIaBaT Npe3 TAJIOTO U BEPTHKAI-
HHA CTA0HIIM3ATOP, KOETO I'M YTEXHABA, a CHILO H
Y€ TO3M CaMOJIET He PUTEIKABA MHOTO BHCOKA Ma-
HEBPE€HOCT Nopaan TBBbPAOTO 3aXBalliaHE HA
ABHTaTeIINTe, KOETO HE MO3BOJABA yNPARICHHE HA
BCKTOpA Ha TArara.

Texuuvecka chIHOCT HA H306peTEHHETO

3anayaTa Ha 300peTEHHETO € 3 Ce Ch3aje
CaMOJIET, KOHTO J]a NIPHTEXaBa BHCOKA MaHEBpe-
HOCT, HAMAJICHH pa3MepH U 1e(pOpPMHUPYEMOCT, BH-
COKa AKOCT, IONOOPEHH aepOIMHAMUYHM XApaKTe-
PHCTHKHM H CbKpaTeHH pasber u npober.

3ajayara e pelieHa cb¢ CaMOJIET CBC Chy-
TICHEHO KPHUJIO, CHCTOALL Ce OT MPEIHO KPHJIO C To-
70 M 33JHO KPHJIO, CBBP3aHH MOMEXIY CH CBC
CTPAaHUYHU 0oOTEKaeMH CHMJIOBH eleMeHTH
NPEIKPHIIKH, 33IKPUIIKH U C €NepPOHH, 3aXBaHATH
3a Kpunara u JBWkHTe]. ChINaCHO H300pEeTEHHETO,
UEHTPAITHHTE YACTH HA KPUJIATa Ca CBBP3aHH 4Ype3
o0TeKkaeM UEHTpPAJIEH CUJIOB eIEMEHT, 06pasyBall ¢
TAX H CTPaHUYHHTE OOTEKAEMH CHJIOBH €JIeMEHTH
TIPOCTpaHCTBEeHA paMKa. K'bM LieHTpannus obteka-
€M CHJIOB €/IEMEHT NOCPEACTBOM paMKaTa / i lap-
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HHPH € MOHTHPaH JBHXKHTEJIA, IIPH KOETO BEKTOPBT
Ha TAraTa e [pe3 LeHTbpa Ha MacaTa Ha caMoJeTa U
€ ¢ BE3MOKHOCT 3a OTKJIOHSBAHE.

ChbIIIacHO BAPHAHT HA U3NbJIHEHHE IBHAKH-
TENAT BKJIFOUBA BHT/IO B 1034 C JBHraTen.

JIBHXMTENAT MOXe na Oblie U peakTHBEH
JBUTATEI.

OO6TekacmuTe CHIOBH eJIEMEHTH B Kpas Ha
KPHJIATa €a MI0CTaBEHHU 10/ BI'bJI CIIPAMO B3Iy 1l-
HUA NIOTOK M HMAaT KOPMHUJIA.

Kopmunara, enepoHuTe 1 BEKTOPBT Ha TAra-
T4 Ha IBIKHTENIS ¢a C BB3MOKHOCT 32 KOMOHHHpa-
HO OTKJIOHSBAHE.

[IpeaKpHIKKTE, 3aJKPHITKHTE HA TIPELHOTO U
38AHOTO KPHJIO H JIBIDKHTEIIAT Ca C Bb3MOXHOCT 3a
KOMOMHUpPAHO 3ajeiicTBaHe, NpH MOBUIIABAHE HA
HOCELIaTa COCOOHOCT U pasLIMpsSBaHe AHaNa3oHa
Ha LIEHTPOBKHMTE HAa CAMOJIETA.

[IpeakpHIKUTE, 3aAKPHIIKUTE, EEPOHUTE H
BEKTOPBT HA TAraTa Ha JABHKHMTENSA Ca C BB3IMOX-
HOCT 3a KOMOMHHPAHO OTKJIOHSBAHE.

IlpemmcTBara Ha caMoJieTa ChIVIaCHO W306-
peTEHHETO ca:

Kpunara mMorar 1a ce usnon3sar koMOMHHU-
paHo, B 3aBHCHMOCT OT HM3ITBJIHABAHUSA MAHBOBB].
Ilpy TOBa 3aAKPUIIKHTE U eJIEPOHUTE MOTAT Ja H3-
[TBJTHSBAT POJIATA HA KOPMIJIA 33 BHCOYMHA, 32 32~
BOH M IUPEKTHO YNpaB/IcHHE Ha TOeMHATa H CTpa-
HUYHATa CHJIA.

EnHOBpeMEHHOTO OTKIIOHABAHE HAa MEXAHH-
3allMATA Ha JBETE KPUIIA CAMOJIETHT [O3BOMIABA Ja
Ce MOBHMIIM PA3KO MAaKCHMalHATa My HOCEINa
CNnocobHOCT, 6e3 1a ce Ch3AaBaT JOMbIHUTENHH
MOMEHTH, KOMTO Tp40Ba ia 6b1ar GanaHcupany, npu-
MEPHO 4pe3 U3MEHEHHE Ha bIbja Ha OCTABAHE Ha
XOpH30HTasIeH cTabuitu3atop. ITpu CHHXpOHH3Mpa-
HO OTKJIOHEHHE Ha MEXaHH3AIHATA MOXKE SHAYHTE]-
HO J1a ce pa3llMpPH JMana3oHa Ha eKCII0aTalOH-
HHUTE LICHTPOBKH.

HIapHUPHOTO 3aKpenBaHe Ha JBHKUTEA T103-
BOJIABA OTKJIOHSBAHETO MY Ha TOJIEMU BIVH U YII-
PaBNeHHE Ha BEKTOPa Ha TATaTa B XOPH30HTAIHATA
H BEPTHKaJHaTa PaBHHHA.

EnHoBpeMEHHOTO KOMOMHMPAHO OTKIIOHSBA-
He Ha KOPMHIIaTa U IBMXKHTEIA IT03BOJISBA JUPEKT-
HO M HHIMPEKTHO YIIPABNEeHHE Ha aepOHHAMHYIHH-
T€ CHJIH U U3MbJIHEHHE HAa MAHEBPH C PA3KO H3Me-
HEeHHE Ha II0COKATa Ha JBH)KEHHE H BITIOBOTO MO-
JIOKEHHE Ha CaMoJIeTa.




65998 B1

CamoneTbT 1e MOXe Aa U3THTA H KaLa pu
JIOCTaTb4HA TATOBbOPBHXKEHOCT H BEPTUKAJIHO.
[IpeanaraHusT caMoNET MOXE 2 H3TUTa H CAMO C
elIMH ABUraren, KOWTO OCHTYpPABA H XOPH3OHTAN-
HHS TI0JIET. YCTOMUHMBOCTTA [IPY U3JIUTAHE U KaUaHe
MOXe Ja Ce OCUI'YPH C MaJKH OTKJIOHEHHS Ha
IBWXHTENS, TaKa Ye BEKTOPBT Ha TATaTa My BHHArH
Jla MUHaBA Npe3 LEHThpa Ha MacaTa.

CamoneTbT MOXE Jia Ce U3MON3Ba B MUIIO-
THpaH U 6e3MuI10TeH BapuaHT. [Ipy NUIOTHPaH Ba-
PHaHT MOrar Jia IPOeKTUPAT CaMOJIETH C MHOTO I0-
TOJIAM NOJE3€H TOBap, NPH €AHAKBH pa3sMepH ChC
CBLIECTBYBALMTE 10 TO3H MOMEHT.

OcBeH TOBa CHUJIEHEHOTO KPHJIO, 3a€/IHO C
LIEHTPAIIHHMS CUJIOB €JIEMEHT OCUTYPABAT BE3MOX-
HOCT J1a Ce U3BBPLIBAT MAHEBPH ¢ MHOTO BUCOKH
NpETOBAaPBAaHHs, KAKBUTO ca HeoOXomuMu 3a Ges-
NHJIOTHHTE CAMOJIETH.

OO0TekaeMuTe CTPaHHIHH CHJIOBH €JIEMEHTH
B Kpas Ha KpHJIaTa Ca I0CTABEHH MO/ bI'bJI CIIPAMO
BB3/IYLIHHA TIOTOK ¥ OCHTYPsIBAT YCTOMMMBOCT Cpe-
LIy OTKJIOHEHHS OT Kypca M HakJioHa. Te Morar fa
MMAar KOPMHJIA 33 32BOH U JIUPEKTHO YIpaBleHHe
Ha cTpaHHYHara cuna. KoMOMHMpaHOTO OTKIOHS-
BaHe Ha KOPMMJIATA M BEKTOpa Ha TATaTa OT CHCTE-
MaTa 3a yIIpaB/eHHe NPUIABaT Ha CAMOJIETA CBOJC-
TBaTa CBPbXMAHEBPEHOCT M ITBPTaBOCT, T.€. TOH MO-
Xe Jid U3MbJIHABA MAaHEBPH, KOHTO HE Ca BH3MOXK-
HH 3a CAMOJIETH C APYTH CXEMH.

ITo1e3HHAT TOBap MOKE [a ce MOMECTH B
LIEeHTPOIIAHMUTE Ha KpUJjara, opMara Ha KOHTO ce
0(opMs B 3aBHCHMOCT OT HEOOXOJIMMHTE 3a TOBA
obemu.

O6TekaeMuTe CHIOBH €NEMEHTH B Kpasd Ha
KpHJIaTa ca OCTABEHH IOJl BI'bJI CIIPAMO Bb3Iy1Ll-
HHS TIOTOK, KOETO JONpPHHACA 32 OCHTYpsABaHE Ha
YCTOHYHMBOCT Cpelly OTKJIOHEHHS OT Kypca M
HakJoHa. Te MMaT KOpMHIIa 32 3aBOH M JUPEKTHO
yTpaBJieHHe Ha CTpaHW4HaTa cuna. OCBEH ToBa
NMPEAKPHIKKUTE, 3aJKPHIIKUTE HA TIPEJHOTO U 3a]-
HOTO KPHJIO H IBUKHMTENAT Ca ¢ Bh3MONKHOCT 3a
kOMOMHHPaHO 3aeHCTRAHE 3a IOBHLIABAHE HA HO-
celliata CHOCOGHOCT M pasLIMpsBaHE AUANA30HA HA
LIEHTPOBKHUTE Ha CaMoJIeTa.

H3non3panoTo TexHMueCcko peleHHE HaMa-
715182 HeOOXO0/IMMaTa pasliepeHoCT H Macara Ha KOH-
CTPYKLMATA HA CAMOJIETA, [IPH KOETO TOH UMa mo-
MaJlka pa3epeHoCT H COGCTBEHO Tero, IPH Cpas-
HCHHE C CKBMBAJIEHTHH CAMOJIETH OT JIPYTH CXEMH,
KOETO My OCHTYpsIBA IPeAMMCTBA IIPU JIETATETHATA
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H TEXHHUYCCKa eKCIToararus.

llpym CBLUCCTBCHN NpECAUMCTBA Ca, Y€ Ca-
MOJIETHT MOXe Jia Objie 663HPIJIOTCH, KaKTO W 1a U3-
JINTA H Kala BEPTHKAJIHO.

IosicHeHue Ha MPHAOKeHUTE PUTYDH

H306peTeHneTo ce MOACHABA ¢ MPHMEPHO
M3IIbJIHEHHE, TOKA3aHO Ha NPUJIOXKEHHTe QUrypy,
OT KOHUTO:

¢urypa 1 npeacrasisBa akCOHOMETPHYEH H3-
ie] OTIpeS M OTIOpe Ha BHCOKOMAHEBPEHHUS Ca-
MOJIET CbC CHWIEHEHO KPUIIO;

¢urypa 2 - nome 0Trope Ha caMoJieTa;

¢urypa 3 - mornea oTpe] Ha CaMoJieTa.

IIpumepHn 3a H3NbJHeHHe HA W3006PETEHHETO

BrcokoMaHeBpeHUAT CAMOJIET ChC ChUJIEHE-
HO KPHJIO, [IOKa3aH Ha QHT. 1, ce CECTOM OT HPEAHO
KPHJIO C TA0 1 M 33JJHO KpUJNO 2, CheUHEHH 110
cpenarta ¢ LEHTPAIEH CHIIOB €eMEHT 3, a B Kpa-
HI1aTa CbC CTPAHUYHU OO TEKaeMH CHIIOBH €JIeMEH-
TH 4. K'bM UEHTPATHUS CHIIOB €NIEMEHT 3 [IAPHUPHO
€ 3aKpereH JBMXKHTEN 5, IOCpecTBOM paMKa 12 ¢
XOPH30HTAJIEH LIAPHHD 6, 32 XOPU3OHTATHO 3aBbp-
TBaHE Ha JIBMOKUTE/IS 5 M HAKJIOHEH IIApHUp 7, 3a
ABMOKEHHE Ha NBHXHTENS 5 MO BEpPTHKANa.
JBWXHTEIAT 5 BKIIO4YBA BHTIO B AF034 M JBUTATEN
WM PEAKTHBEH WIM PakeTeH ABUrarel. LieHTpanHusaT
CHJIOB €JIEMEHT 3, kpunara 1, 2 u cTpaHuYHKTE 06-
TEKaeMH CHJIOBH €JIEMEHTH 4 06pasyBaT npocTpan-
CTBEHATA CHJIOBA PaMKa, IPHaBala YCTOHYHBOCT
Ha KoHCTpyKumATa. [Ipennoto 1 u 3aaHo 2 kpusno
MMaT MeXaHHM3allus, BKIIOYBAllA NPEIKPHIIKH 3,
3aJKpHIKH 9, eneponu 10, a ctpaHUuHKTE 00TEKA-
€MH CHJIOBH eJIeMEeHTH 4 umar kopMia 11, kouTo
MOTaT A2 Ce H3MON3BaT KOMOHHHPAHO, B 3aBHCH-
MOCT OT M3ITbJIHABAHUA MaHBOBBD. [1pu TOBA 3a1K-
punkure 9, eneponnte 10 U kopmuiara 11 u3msiHs-
Bar poJiATa Ha KOPMHIA 3a BHCOYHHA, 34 3aBOH W
AMPEKTHO yNpaB/ieHHe Ha NIOIEMHATA H CTPAHMYHA-
Ta CHJIA.

BB3MOXHU ca BAPHAHTH C HAKONKO CHJIOBH
€JIEMEHTa 3, 32 KOMTO Ca 3aXBAHATH IIAPHUPHO He-
KOJIKO ABHXKUTENA 5.

Ipunoxenne Ha H300peTEHHETO

CaMOJIETBT ChC CHU/IEHEHO KPHIIO H yIIpaB-
JIAEM BEKTOP Ha TATAaTa MOXE Jia Ce U3MO0N3BA B TH-
JNIOTHpaHaTa ¥ 6e3MHII0THA ABHALIMA 3a [IPEBO3 Ha ITBT-
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HUOU M TOBapH, CNOPTHH M yueOHHM uenH, 3a
HaOmoJeHuUe, 3a raceHe Ha NOXapH X peJoTBpaTs-
BaHE Ha IpayIlKy.

CaMoNeThbT ChC CHYIEHEHO KPHJIO € C YNpaB-
Ji1eM BEKTOp Ha TATATa, IPU KOETO BHCOKATA MAHEB-
PeHOCT e HeobXoIMMa NPH aKPOOATHYHH CIIOPTHH Ca-
MOJIETH Y IIPH CaMOJIETH 3a raceHe Ha MOXapH B
TNIaHHHCKU MECTHOCTH.

[Ipy u3NMTaHe U KalaHe KaTo caMoJIeT (ChC
3aCHJIBAHE M U3THPKAJIBaHe) eIeMEHTUTE Ha MeXa-
HU3aXATA HA MPEAHOTO | M 3afHOTO 2 KpWio ca
CITyCHATH, KOETO YBE/IMYaBa koe(hUIMEHTa Ha IOJEM-
HaTa Cuna, a JBIDKMTEIIST 5, KOHTO € 3aKpeIieH B LeH-
Thpa Ha MacaTa, MOXe [ia CE 3aBbPTH OKOJO XOPH-
30HTAJIHHUA IIAPHHD 6, KaTO Ch3]aBa JOMbIHHTE IHA
MOJIEMHA CHJIa M TOBA MO3BOJIABA HAMAIABAHE Ha
npobera u pasbera, a npu A0CTaThbuHA
TATOBBOPBKEHOCT, CAMOJNIETHT MOMKE J1a H3JIHTA H Ka-
112 BEPTHKAJTHO.

IMaTenTHH IPeTCHIIUH

1. CamoneT Cbe CHUNEHEHO KPHIIO, CHCTOSIN]
C€ OT NPEeJHO KPHUJIO C TANO M 33HO KPHIIO, CBBp-
3aHH MOMEXY CH ChC CTPAHHYHH 00TEKaeMM CH-
JIOBH €JIeMEHTH NPEAKPHIKH, 3aAKPHIKH H C
€NICPOHH, 3aXBaHATH 32 KPHIATa U JBHXXMTE, Xa-
paKTepH3Hpaill Ce C TOBA, Ye EHTPATHUTE YaCTH Ha
kpunara (1 u 2) ca cBbp3aHu upe3 o6TexacM LEHT-
PaJieH CHJIOB €neMeHT (3), 00pa3syBalll ¢ TAX U CTpa-
HUYHMTE 00TEKaEMH CHJIOBH enieMenTH (4) mpoct-
paHcTBeHa pamka (12), kaTo KbM LEeHTpaTHKA 06Te-
KaeM CHJIOB eJIeMEHT (3) nocpeAcTBoM paMkara (12)
H WapHupH (6 U 7) € MOHTHpaH ABxuTENAT (5),
NIPH KOETO BEKTOPBT Ha TAraTa e Tpe3 LEeHThPa Ha
MacaTa Ha CaMoJeTa H € ¢ Bb3MOXKHOCT 32 OTIJIOHA-
BaHe.
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2. CaMonet cbIVIacHO NMpeTeHLHUA 1, xapak-
TEpHU3HpaLl Ce ¢ TOBA, Y€ ABHKHTENAT (5) BKIIOU-
BA BHTJIO B JII03a C ABHFaTEll.

3. Camoner cbrmacHo npeteHUus 1, xapak-
TEPH3HpALIl Ce ¢ TOBA, Ye ABIXKUTENAT (5) € peak-
THBEH JIBUTATEL.

4, CaMonet CbIIaCHO NpeTeHHu  oT 1 Ji0 3,
XapakTepH3Mpalll ce ¢ ToBa, 4e O0TeKaeMHUTe CH-
JoBM eeMeHTH (4) B kpast Ha kpunara (1, 2) ca
MIOCTAaBEHH [0 BI'bJI CLIPSAMO BE3AYIIHHS TOTOK U
uMar xopmmna (11).

5. CaMoner chIIacHO npeTeHuun oT 1 10 4,
XapaKkTepH3dpall ce ¢ ToBa, 4ye kopmunara (11),
enepoHuTe (10) ¥ BEKTOPHT Ha TATATa HA JBHIKUTE-
ns (5) ca ¢ BB3MOXHOCT 32 KOMOHHUPAHO
OTKJIOHABAHE.

6. CaMoneT ChIVIaCHO MpeTeHL H OT 1 710 4,
XapaKTepU3Upalll Ce C TOBa, ue Mpeakpuakute (8),
3aKpUKuTe (9) Ha peiHoTO (1) ¥ 33THOTO KpH-
710 (2) ¥ 1BUXHTENAT (5) Ca ¢ BB3MOXKHOCT 32 KOM-
OMHHMpaHO 3ajelicTBaHe, NPH OBHIIABAHE HA HO-
cewara CocoOHOCT M pasiukpABaHe IHaNa3oHa Ha
LICHTPOBKHTE Ha CaMOJIeTa.

7. CamoneT CbIIacHO peTeHIHu oT 1 10 4,
XapakTepu3Hpalll ¢e ¢ TOBa, 4e npeaxpuikure (8),
3apkpunkute (9), eneponute (10) ¥ BEKTOPLT Ha
TArara Ha ABMKHMTENSA (5) ca ¢ Bb3MOXHOCT 32 KOM-
OMHUPAHO OTKJIOHABAHE.

Ipuaoxenne: 3 purypu
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(57) ABSTRACT

A vertical takeoff and landing aircraft having at least three
wings and at least six propulsion units, each of which are
located radially from two adjacent propulsion units, by equal
or substantially equal angles. The at least six propulsion units
together being located symmetrically, or at substantially sym-
metric positions, about the approximate center of gravity of
the aircraft, when viewed from above. A vertical stabilizer
may or may not be employed. If no vertical stabilizer is
employed, yaw control during horizontal flight may be
achieved through differential thrust using the at least six
propulsion units. Yaw control during vertical flight may be
provided by a plurality of yaw control panels. Absent yaw
control panels, yaw control during vertical flight may be
provided using differential propulsion unit tilt angles.
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Individual propulsion unit fuel systems provide com-
pletely independent fuel systems, preventing failure of more
than one unit due to a single problem. There are no fuel
selectors or cross-feed controls planned, just fuel shutoff
switches in the cockpit.

With the advent of Primary Flight Displays (PFDs) and
Multifunction Displays (MFD) the availability of a highly
reliable power source on the aircraft is mandatory. As a matter
of fact the FAA demands it. Today the FAA considers alter-
nators and batteries as power sources. This embodiment
shown with six propulsion units has twelve (12) power
sources. A properly designed electrical system can produce
the fail safe power source for these and other important elec-
tronic systems including remote control and communication
links for the UAV versions of this vehicle. The safety increase
of having a virtually fail-proof power source is simply put,
great.

Efficiencies

The rear wing of this configuration supports its share of the
vehicle weight as opposed to conventional aircraft. Conven-
tional aircraft normally use a less efficient un-cambered air-
foil known as the horizontal stabilizer. The stabilizer operates
witha downward force during normal flight. This force effec-
tively adds additional weight reducing payload capability. It
also creates drag due to this negative lift, known as “trim
drag”. The V22 Osprey uses a conventional horizontal stabi-
lizer and elevator in its configuration. The supersonic Con-
cord actually pumped fuel to a tank in its tail to reduce this
trim drag.

The front wing is a cambered airfoil wing which operates
as a lift producer and at the same time provides pitch control
as a canard with elevator. So, rather than paying for the
weight, trim drag, and negative lift of the horizontal stabilizer.
The rear wing becomes part of the lift producing wing func-
tion as well as sharing pitch control with the front wing.

The location of the propulsion units near the wing ends can
provide an end plate effect which reduces the normal magni-
tude of wing tip vortices and improving span efficiency factor,
reducing induced drag and, therefore, increasing range.

A structural efficiency can be gained by distributing pro-
pulsion unit weight near the wing tips which reduces wing
root bending loads and, therefore, wing weight.

The use of six propulsion units avoids the weight, com-
plexity, and cost of a cross coupled engine drive shaft system.
Industrial Applicability

The invention is applicable to aircraft and in particular
VTOL aircraft. While there have been shown and described
and pointed out the fundamental novel features of the inven-
tion as applied to the preferred embodiments, it will be under-
stood that the foregoing is considered as illustrative only of
the principles of the invention and not intended to be exhaus-
tive or to limit the invention to the precise forms disclosed.
Obvious modifications or variations are possible in light of
the above teachings. The embodiments discussed were cho-
sen and described to provide the best illustration of the prin-
ciples of the invention and its practical application to enable
one of ordinary skill in the art to utilize the invention in
various embodiments and with various modifications as are
suited to the particular use contemplated All such modifica-
tions and variations are within the scope of the invention as
determined by the appended claims when interpreted in
accordance with the breadth to which they are entitled.

What is claimed is:

1. A vertical takeoff and landing aircraft comprising:

a fuselage;

three wings fixed to the fuselage, including a front wing, a

middle wing and a rear wing; and
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six rotatable propulsion units,

wherein first and second propulsion units are fixed to the
front wing, third and fourth propulsion units are fixed to
the middle wing and fifth and sixth propulsion units are
fixed to the rear wing, and

wherein each of the six propulsion units is located radially

from each of two adjacent propulsion units by equal or
substantially equal angles.

2. The vertical takeoff and landing aircraft of claim 1,
wherein the six propulsion units are symmetrically posi-
tioned, or at substantially symmetric positions, about the
approximate center of gravity of the aircraft.

3. The vertical takeoff and landing aircraft of claim 1,
wherein each of the rotatable propulsion units are rotatable to
first orientation during forward flight and to a second orien-
tation during vertical flight.

4. The vertical takeoff and landing aircraft of claim 3,
wherein the first and second propulsion units are fixed to a
first and second outboard end of the front wing, respectively;
the third and fourth propulsion units are fixed to a first and
second outboard end of the middle wing, respectively; and the
fifth and sixth propulsion units are fixed to a first and second
end of the rear wing, respectively.

5. The vertical takeoff and landing aircraft of claim 4
further comprising:

a plurality of yaw control panels.

6. The vertical takeoff and landing aircraft of claim 5,
wherein the plurality of yaw control panels comprises a first,
second, third and fourth yaw control panel located outboard
of, fixed to and rotatable with the first, second, fifth and sixth
propulsion unit, respectively.

7. The vertical takeoff and landing aircraft of claim 4
further comprising:

differential propulsion unit tilt angle vaw control during

vertical flight.

8. The vertical takeoff and landing aircraft of claim 1,
wherein the front, middle and rear wings are vertically dis-
placed relative to each other.

9. The vertical takeoff and landing aircraft of claim 8,
wherein the middle wing is vertically displaced higher than
the front wing, and the rear wing is vertically displaced higher
than the middle wing.

10. The vertical takeoff and landing aircraft of claim 9,
wherein the front wing exhibits a negative dihedral, the
middle wing exhibits a neutral dihedral and the rear wing
exhibits a positive dihedral.

11. The vertical takeoff and landing aircraft of claim 1
further comprising:

differential thrust yaw control during horizontal flight.

12. The vertical takeoff and landing aircraft of claim 1
further comprising:

a vertical stabilizer fixed to the fuselage.

13. A vertical takeoff and landing aircraft comprising:

a fuselage;

three wings fixed to the fuselage, including a front wing, a

middle wing and a rear wing; and
six propulsion units,
wherein first and second propulsion units are rotatably
fixed to the front wing, third and fourth propulsion units
are rotatably fixed to the middle wing and fifth and sixth
propulsion units are rotatably fixed to the rear wing,

wherein each of the six propulsion units is located radially
from each of two adjacent propulsion units by equal or
substantially equal angles, and

wherein each of the six propulsion units are rotatable to a

first orientation during horizontal flight and rotatable to
a second orientation during vertical flight.
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14. The vertical takeoff and landing aircraft of claim 13,
wherein the six propulsion units are symmetrically posi-
tioned, or at substantially symmetric positions, about the
approximate center of gravity of the aircraft.

15. The vertical takeoff and landing aircraft of claim 13,
wherein the first and second propulsion units are rotatably
fixed to a first and second outboard end of the front wing,
respectively; the third and fourth propulsion units are rotat-
ably fixed to a first and second outhoard end of the middle
wing, respectively; and the fifth and sixth propulsion units are
rotatably fixed to a first and second end of the rear wing,
respectively.

16. The vertical takeoff and landing aircraft of claim 15
further comprising:

a plurality of yaw control panels.

17. The vertical takeoff and landing aircraft of claim 16,
wherein the plurality of yaw control panels comprises:

a first yaw control panel and a second yaw control panel
fixed to and rotatable with the first propulsion unit and
the second propulsion unit, respectively; and

a third yaw control panel and a fourth yaw control panel
fixed to and rotatable with the fifth propulsion unit and
the sixth propulsion unit, respectively.
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18. The vertical takeoff and landing aircraft of claim 15
further comprising:

differential propulsion unit tilt angle vaw control during

vertical flight.

19. The vertical takeoff and landing aircraft of claim 13,
wherein the front, middle and rear wings are vertically dis-
placed relative to each other.

20. The vertical takeoff and landing aircraft of claim 19,
wherein the middle wing is vertically displaced higher than
the front wing, and the rear wing is vertically displaced higher
than the middle wing.

21. The vertical takeoff and landing aircraft of claim 19,
wherein the front wing exhibits a negative dihedral, the
middle wing exhibits a neutral dihedral and the rear wing
exhibits a positive dihedral.

22. The vertical takeoff and landing aircraft of claim 13
further comprising:

differential thrust yaw control during horizontal flight.

23. The vertical takeoff and landing aircraft of claim 13
further comprising:

a vertical stabilizer fixed to the fuselage.
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(53). Step (58) is a feature on lever (54) which engages with
a similarly shaped receptacle in outer wing latch receiver
(83), and prevents (54) from overshooting its locked position
in (53). In the locked position, in the preferred embodiment,
the top surface of lever (54) is flush with the top surfaces of
outer wing latch receiver (53) and inner wing latch mount
(52) allowing smooth airflow over the inner wing (50) and the
outer wing (51), and providing a visual and tactile indication
that said wing panels are securely locked together. The lever
(54) 1s directly visible, and no other device such as a sensor,
window or indicator is required, although such devices could
be added. In the unlocked position, part of lever (54) pen-
etrates the surface plane of the inner wing (50), allowing a
visual and tactile indicator that the wings are in an unlocked
state. The sides of lever (54) may be painted a warning color
such as red to enhance the visual indication of the unlocked
state.

[0069] To unlock and re-fold the inner wing (50) and the
outer wing (51), actuation cable (59) is pulled. In the pre-
ferred embodiment, actuation cable (59) is a cable that runs to
a control lever in the cockpit, although (59) could be actuated
by other means such as electrically, hydraulically etc., or (59)
could be an actuator connected directly to lever (54). Actua-
tion cable (59) provides more torque to lever (54) than to
spring (57), causing (54) to rotate around lever pin (55) and
disengage from outer wing latch receiver (53). Once lever
head (62) and lever opposing face (63) are no longer engaged,
inner wing latch mount (52) and outer wing latch receiver
(53) are free to separate and the inner wing (50) and the outer
wing (51) can rotate about the mid wing pivot (56) to move
into the folded position. It should be observed that since the
actuation cable (59) and the spring (57) are attached in the
positions that they are, a break or failure in (59) will allow
(57) to continue pulling lever (54) into the locked position:
incase (59) fails the wing will remain locked in flight-capable
configuration. In the preferred embodiment, actuation cable
(59) is a push-pull cable, so in the event that spring (57) fails,
lever (54) is still held in place. The double redundancy pro-
vides an extra level of safety when the wing is in use.

[0070] FIG. 3 shows the folding torque tube used to actuate
the aileron in the preferred embodiment of the folding wing
mechanism. This joint is located between the inner (50) and
outer (51) wings in FIG. 3. The input torque tube (40) which
is made of carbon fiber or other stiff material, is rigidly
attached to the input hinge (41). The input hinge (41) and the
output hinge (42) are allowed to pivot about the hinge pin
(44), which is in line with the hinging axis of the wing. Output
torque tube (43)is rigidly attached to output hinge (42). When
the wing is folded, output torque tube (43) passes through mid
position (45) and stops at folded position (46) when the wings
are completely folded.

[0071] When the wings are in the open position, the output
torque tube (43) and input torque tube (40) are collinear. Any
rotational movement or force imparted by the input torque
tube (40) goes through the hinge assembly and rotates or
provides a force on the output torque tube (43), which trans-
mits it to the aileron. In the preferred embodiment, the aileron
is free to be moved by a mechanism linked to the control stick
in the vehicle cockpit. When the wings are to be folded, the
input torque tube (40) is moved to the center rotational posi-
tion, so that the hinge pin (44) significantly aligns with the
hinge axis of the inner and outer wing. The hinge is self
centering over small angles, so small errors in alignment will
be self correcting. Once the wing folds, the output torque tube
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(43) will move to the folded position (46). In this position the
aileron will be held rigidly in the center position, and the
control stick will also be held rigidly in the center position.
[0072] When the wings are unfolded said torque tubes
realign and are again free to rotate about their longitudinal
axes.

We claim:

1) A bi-fold wing mechanism which provides relative rota-
tion of an outer wing section to an inner wing section when
said inner wing section rotates relative to a vehicle compris-
ing:

a) said vehicle,

b) said inner wing section,

¢) an inner wing hinge connecting said inner wing section
to said vehicle,

d) said outer wing section,

e) an outer wing hinge connecting said outer wing section
to said inner wing section,

) a means for converting rotational motion of said inner
wing relative to said vehicle to rotational motion of said
outer wing relative to said inner wing
whereby said outer wing rotates when said inner wing

rotates.

2) A bi-fold wing mechanism which provides relative rota-
tion of an outer wing section to an inner wing section when
said inner wing section rotates relative to a vehicle compris-
ing:

a) said vehicle,

b) said inner wing section,

¢) an inner wing hinge connecting said inner wing section
to said vehicle,

d) said outer wing section,

e) an outer wing hinge connecting said outer wing section
to said inner wing section,

1) a first means for deploying said outer wing section when
said inner wing section deploys,

g) a second means for stowing said outer wing section
when said inner wing section stows.

3) The mechanism in claim 2 wherein said first means and

said second means are accomplished with one device.

4) The mechanism in claim 2 wherein said second means is
comprised of a spring, bungie, gravity, or any other similar
means that apply a biasing force or torque on said outer wing
in an direction opposite of the force or torque applied by said
first means.

5) The mechanism in claim 2 wherein said first means, said
second means, or both said first means and said second means
are comprised of:

a) a cable or similar transmitter of linear motion,

b) said cable connected at one end to said vehicle at a
predetermined location, whereby said cable moves rela-
tive to said inner wing when said inner wing rotates
relative to said vehicle,

¢) a pulley, or similar converter of linear motion to rota-
tional motion,

d) said pulley connected to said outer wing whereby rota-
tional motion of said pulley is transmitted to said outer
wing.

¢) said cable connected to said pulley

f) whereby when said inner wing moves relative to said
vehicle, said mechanism causes said outer wing to
rotate.

6) The mechanism in claim 5 wherein said cable is a rod,

chain, belt, push-pull cable, or similar device.
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7) The mechanism in claim 5 wherein said pulley is a cam,
offset pulley, linkage, lever, mounting location on said outer
wing, or similar converter of linear motion to rotational
motion.

8) The mechanism in claim 2 wherein said first means
and/or said second means is comprised of:

a) a linkage connected on one end to said vehicle,

b) a first pulley with an axis of rotation fixed relative to said

inner wing,

¢) a connection between said linkage and said first pulley

whereby when said inner wing rotates relative to said
vehicle, said linkage causes said first pulley to rotate
with respect to said inner wing,

d) a first cable or similar transmitter of linear motion,

e)a connection between said first cable and said first pulley,

) a second pulley, or similar converter of linear motion to

rotational motion,

£) a connection between said second pulley and said outer

wing whereby rotational motion of said second pulley is
transmitted 1o said outer wing,

h) a connection between said first cable and said second

pulley,

whereby when said inner wing rotates relative to said
vehicle, said mechanism causes said outer wing to
rotate with respect to said inner wing.

9) The mechanism in claim 8 wherein said cable is a rod,
chain, belt, push-pull cable, or similar device.

10) The mechanism in claim 8 wherein said pulleys are
cams, offset pulleys, linkages, levers, cable mounting loca-
tion on said outer wing, similar converter of linear motion to
rotational motion, or some combination thereof.

11) The mechanism in claim 8 wherein said mechanism
includes:

a) a second cable or similar transmitter of linear motion,

b) a connection between said second cable and said first

pulley, whereby said second cable moves relative to said
inner wing when said inner wing rotates relative to said
vehicle,

¢) a third means for converting linear force from said sec-

ond cable into rotational motion of said outer wing

whereby both said first cable and said second cable
provide the means for rotating said outer wing in
either direction.

12) The mechanism in claim 11 wherein said cables are
rods, chains, belts, push-pull cables, similar device or some
combination thereof.

13) The mechanism in claim 11 wherein said pulleys are
cams, offset pulleys, linkages, levers, mounting location on
said outer wing, similar converter of linear motion to rota-
tional motion, or some combination thereof.

14) The mechanism in claim 11 wherein said mechanism
includes a connection between said second cable and said
second pulley whereby tension in said second cable causes
said outer wing to rotate in a direction opposite to the direc-
tion said outer wing rotates when tension is applied to said
first cable.

15) The mechanism in claim 11 wherein said cables are
replaced by a singular belt or a plurality of belts or other
transmitters of rotational motion.

16) The mechanism in claim 11 wherein said cables are
replaced by a singular cable or a plurality of cables of other
transmitters of linear motion.

17) The mechanism in claim 11 wherein said third means
comprises of:
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a) a third pulley

b) said third pulley connected to said outer wing whereby

rotational motion of said pulley is transmitted to said

outer wing,

¢) a connection between said second cable and said third

pulley

whereby tension in said second cable causes said outer
wing to rotate in a direction opposite to the direction
said outer wing rotates when tension is applied to said
first cable.

18) The mechanism in claim 17 wherein said pulleys are
cams, offset pulleys, linkages, levers, cable mounts on said
outer wing, similar converter of linear motion to rotational
motion, or some combination thereof.

19) The mechanism in claim 2 wherein

a) said first means is comprised of:

i) a linkage connected on one end to said vehicle,

i1) a first pulley with an axis of rotation fixed relative to
said inner wing,

iii) a connection between said linkage and said pulley
whereby when said inner wing rotates relative to said
vehicle, said linkage causes said pulley to rotate with
respect to said inner wing,

iv) a first cable or similar transmitter of linear motion,

v) a connection between said first cable and said first
pulley, whereby said first cable moves relative to said
inner wing when said inner wing rotates relative to
said vehicle,

vi) a second pulley.,

vii) a connection between said second pulley to said
outer wing whereby rotational motion of said second
pulley is transmitted to said outer wing,

viii) said first cable connected to said second pulley,
whereby when said inner wing moves relative to said

vehicle, said outer wing rotates with respect to said
inner wing.

b) said second means is comprised of:

1) a second cable or similar transmitter of linear motion,

i1) said second cable connected at one end to said vehicle
at a predetermined location, whereby said second
cable moves relative to said inner wing when said
inner wing rotates relative to said vehicle,

iii) athird pulley, or similar converter of linear motion to
rotational motion,

iv) said third pulley connected to said outer wing
whereby rotational motion of said third pulley is
transmitted to said outer wing.

v) said second cable connected to said third pulley
whereby when said inner wing moves relative to said
vehicle, said outer wing rotates with respect to said
inner wing.

20) The mechanism in claim 19 wherein said cables are
rods, chains, belts, push-pull cables, similar device or some
combination thereof.

21) The mechanism in claim 19 wherein said pulleys are
cams, offset pulleys, linkages, levers, mounting location on
said outer wing, similar converter of linear motion to rota-
tional motion, or some combination thereof.

22) The mechanism in claim 2 wherein:

a)said first, said second means is comprised ofa cable, belt,

chain or similar device for transmitting linear motion,

b) said mechanism includes adjustment means for chang-

ing the path, length, tension or combination thereof of

said cable or cables.
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23) The mechanism in claim 22 wherein:

a) said adjustment means is a pulley, cam, sprocket, slide,
turnbuckle or other device in contact with said cable,

b) said adjustment means has a variable position or orien-
tation whereby the path, tension, length or combination
thereof of said cable are adjusted.

24) The mechanism in claim 22 wherein the location or
orientation of said adjustment means can be adjusted from
outside the wing whereby the rotational orientation of said
outer wing can be adjusted easily without disassembly of said
mechanism.

25) A wing-fold lock mechanism comprising:

a. a wing,

b. a body,

c. ahinge comprising of a first hinge half connected to said

wing and a second hinge half connected to said body,

d. a first mechanical stop located on said wing,

e. a second mechanical stop located on said body,

f. a locking device that prevents one of said mechanical
stops from moving away from said opposing mechanical
stop
whereby a combination of said mechanical stops and

said locking mechanism prevent said wing from mov-
ing with respect to said body when said locking device
is engaged.

26) The mechanism in claim 25 wherein said locking
device is a lever comprising;

a)apivot axis located in one of said mechanical stops about
which said lever pivots,

b) an interlocking shape that interfaces with a correspond-
ing recess in said opposing mechanical stop.

27) The mechanism in claim 26 wherein said hinge is
located on the lower side of said wing, and said first mechani-
cal stop is located on the top side of said wing.

28) The mechanism in claim 26 wherein said lever is
shaped like the capital letter T, or the capital letter L, or any
shape that prevents said first mechanical stop from moving
with respect to said second mechanical stop.

29) The mechanism in claim 26 wherein said lever comes
flush or nearly so with the outer surface of either or both said
mechanical stops whereby said lever can be easily inspected
to ensure that said lever is completely locked, and smooth
airflow is maintained over the wing.

30) The mechanism in claim 26 wherein said mechanism
includes means for returning said lever to the locked position.

31) The mechanism in claim 30 wherein said means is
accomplished using a spring, bungie cord, electrical actuator,
cable, rod, or any method that actively or passively returns
said lever into the locked position.

32) The mechanism in claim 26 wherein said mechanism
comprises of means for returning said lever to the unlocked
position.
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33) The mechanism in claim 32 wherein said means is
accomplished using a spring, bungie cord, electrical actuator,
cable, rod, or any method that actively or passively returns
said lever into the unlocked position.

34) The mechanism in claim 26 wherein said lever has
colored components only visible in the unlocked position to
aid visual identification of an unlocked state.

35) A mechanism for articulating a control surface through
a folding wing joint comprising:

a) a wing assembly comprising:

i) an inner wing section or body,
i1) an outer wing section that folds with respect to said
first wing section,

b) a first torque tube located adjacent to or inside said inner
wing section,

¢) a second torque tube located adjacent to or inside said
outer wing section,

d) a hinge that:

i) connects said first torque tube with said second torque
tube,

i1) has an axis of rotation that is substantially collinear
with the axis of rotation between said inner and said
outer wing section when said control surface 1s placed
in a predetermined orientation with respect to said
outer wing section,

e) afirst means for attaching said second torque tube to said
control surface,

f) a second means for controlling the axial orientation of
said first torque tube whereby said aileron will be con-
trolled during flight
whereby said wing can be folded without the need for

disconnecting said aileron, also said aileron is auto-
matically held in a predetermined orientation when
said wing is folded, and said mechanism transmits
toque thereby controlling said aileron when wings are
unfolded.

36) The mechanism in claim 35 wherein said mechanism
includes a third means for ensuring said control surface is
placed in a predetermined orientation before folding said
wing.

37) The mechanism in claim 36 wherein said third means is
comprised of:

a) a control stick, yoke, or any similar device,

b) a lock that holds said control stick in a predetermined
position whereby said control surface is held in a prede-
termined orientation.

38) The mechanism in claim 35 wherein said hinge’s axis
of rotation is substantially perpendicular to, but not necessary
intersecting, the axis of rotation of said torque tubes whereby
when a torque is applied to said torque tubes, there is no
resulting force attempting to fold or unfold said hinge.

k ok ok %k %
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Ein VTOL-Flugzeug umfasst einen Rumpf (10), zwei Hauptfliigel (41, 42), welche beidseitig an einem hinteren Bereich des
Rumpfs (10) angeordnet sind, zwei Propeller (53, 54), wobei je ein Propeller (53, 54) an jedem Hauptfliigel (41, 42) um eine
horizontale Langsachse drehbar angeordnet ist und einen Rotor (70) mit mindestens zwei Rotortliigeln (71, 72), wobei der Rotor
(70) an einem um eine Querachse schwenkbar am Rumpft gelagerten Rotortriager (60) angeordnet ist. Dieser Autbau ist besonders
einfach und damit kostengiinstig realisierbar. Er ermd&glicht eine Selbststabilisierung und damit eine einfache Handhabbarkeit mit
sicheren Flugeigenschaften. Der Rotor (70) lasst sich aufgrund seiner Klappbarkeit zur Unterstiitzung des Vortriebs heranziehen,
und er bietet im Horizontalflug einen geringen Luftwiderstand.
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Patentanspriiche

VTOL-Flugzeug umfassend
a) einen Rumpf,

b) zwei Hauptfliigel, welche beidseitig an einem hinteren Bereich des Rumpfs

angeordnet sind,

c) zwei Propeller, wobei je ein Propeller an jedem Hauptfliigel um eine horizontale

Langsachse drehbar angeordnet ist,

d) einen Rotor mit mindestens zwei Rotorfliigeln, wobei der Rotor an einem um eine

Querachse schwenkbar am Rumpf gelagerten Rotortrager angeordnet ist.

VTOL-Flugzeug nach Anspruch 1, dadurch gekennzeichnet, dass der Rotor zwischen
einer im Wesentlichen vertikalen Position um die Querachse nach hinten in eine im

Wesentlichen horizontale Position verschwenkbar ist.

VTOL-Flugzeug nach Anspruch 1 oder 2, gekennzeichnet durch einen gabelformigen
Schwenkhebel, welcher schwenkbar am Rumpf gelagert ist, wobei an einem freien

Endedes Schwenkhebels der Rotortrager angeordnet ist.

VTOL-Flugzeug nach Anspruch 3, dadurch gekennzeichnet, dass der Schwenkhebel an
seinem ersten Ende an zwei Lagerstellen in seitlich dausseren Bereichen des Rumpfs
gelagert ist, so dass zwischen den Lagerstellen ein Nutzraum ausgespart ist, welcher

unabhingig von einer Schwenkstellung des Schwenkhebels verfiigbar ist.

VTOL-Flugzeug nach Anspruch 4, dadurch gekennzeichnet, dass der Nutzraum als
Aufnahmeraum fiir eines oder mehrere Nutzmodule, insbesondere Personen-

und/oder Nutzlastmodule, ausgebildet ist.

VTOL-Flugzeug nach Anspruch 4 oder 5, dadurch gekennzeichnet, dass die zwei
Lagerstellen in Langsrichtung vor dem Schwerpunkt des Flugzeugs in einer im

Wesentlichen vertikalen Schwenkstellung des Schwenkhebels angeordnet sind, wobei
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11.

12.

13.

14.

29

ein axialer Abstand zwischen den Lagerstellen und dem Schwerpunkt insbesondere

nicht grosser ist als 10% einer Gesamtlénge des Rumpfs.

VTOL-Flugzeug nach einem der Anspriiche 3 bis 6, dadurch gekennzeichnet, dass der
Schwenkhebel eine Rotorbriicke aufweist, welche zwei seitliche Elemente des

Schwenkhebels verbindet und den Rotortrager tragt.

VTOL-Flugzeug nach einem der Anspriiche 3 bis 7, dadurch gekennzeichnet, dass der
Schwenkhebel einen Verldngerungsabschnitt umfasst, welcher sich auf einer

Gegenseite des Rotortragers liber eine Lagerstelle am Rumpf hinaus erstreckt.

VTOL-Flugzeug nach  Anspruch 8, dadurch gekennzeichnet, dass im
Verldngerungsabschnitt Akkumulatoren zur Speisung von Propeller- und/oder

Rotorantrieben aufgenommen sind.

VTOL-Flugzeug nach Anspruch 8 oder 9, dadurch gekennzeichnet, dass an einem
freien Ende des Verlangerungsabschnitts klappbare Fusselemente zum Abstellen des

VTOL-Flugzeugs auf dem Boden angeordnet sind.

VTOL-Flugzeug nach einem der Anspriiche 1 bis 10, gekennzeichnet durch ein

Hohenruder, welches in einem vorderen Bereich des Rumpfs angeordnet ist.

VTOL-Flugzeug nach einem der Anspriiche 1 bis 11, dadurch gekennzeichnet, dass
mindestens zwei Rotorpropeller an den mindestens zwei Rotorfliigeln angeordnet

sind.

VTOL-Flugzeug nach einem der Anspriiche 1 bis 11, dadurch gekennzeichnet, dass am
Rotortrdger ein vom Rotor unabhdngiger Ausleger mit Propellern zum

Drehmomentausgleich angeordnet ist.

VTOL-Flugzeug nach einem der Anspriiche 1 bis 13, dadurch gekennzeichnet, dass die

mindestens zwei Rotorfliigel jeweils einen klappbaren Rotorfliigelabschnitt umfassen.
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VTOL-Flugzeug nach den Anspriichen 13 und 14, dadurch gekennzeichnet, dass die
klappbaren Rotorfliigelabschnitte radial ausserhalb von Befestigungsstellen der

Rotorpropeller angeordnet sind.

VTOL-Flugzeug nach Anspruch 14 oder 15, dadurch gekennzeichnet, dass die
klappbaren Rotorfliigelabschnitte einen Riickholmechanismus aufweisen, welcher die
Rotorfliigelabschnitte beim Unterschreiten einer vorgegebenen Zentrifugalkraft in eine
im Wesentlichen senkrecht zu einem Basisabschnitt des jeweiligen Rotorfliigels

orientierte Ruhestellung bewegt.

VTOL-Flugzeug nach einem der Anspriiche 1 bis 16, dadurch gekennzeichnet, dass es
durch Verschwenken des Rotortrdgers von einer vertikalen Flugkonfiguration, in
welcher eine Drehachse des Rotors im Wesentlichen senkrecht orientiert ist, in eine
horizontale Flugkonfiguration bringbar ist, in welcher der Rotor gegeniiber dem

Rotortréager fixiert ist und die mindestens zwei Rotorfliigel senkrecht orientiert sind.

VTOL-Flugzeug nach den Anspriichen 17 und 12, dadurch gekennzeichnet, dass die
mindestens zwei Rotorpropeller derart ausgebildet sind, dass sie in der horizontalen

Flugkonfiguration Vortrieb erzeugen.

VTOL-Flugzeug nach Anspruch 17 oder 18, dadurch gekennzeichnet, dass beim
Verschwenken des Rotortrdgers von der vertikalen in die horizontale
Flugkonfiguration beim Unterschreiten eines vorgegebenen Winkels zwischen einer
Hauptebene des Rumpfs und einer Drehachse des Rotors der Rotor automatisch in

einer vorgegebenen Drehstellung fixiert wird.

VTOL-Flugzeug nach einem der Anspriiche 1 bis 19, dadurch gekennzeichnet, dass
es klappbar ausgebildet ist, wobei das Flugzeug eine oder mehrere der folgenden

Knickstellen aufweist:

a) zwischen dem Rumpf und seitlich am Rumpf angeordneten Abschnitten des

Hohenruders;

b) zwischen dem Rumpf und den Hauptfliigeln;
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c) zwischen dem Rotorkopf und zwei seitlichen Elementen des Schwenkhebels;

und/oder

d) im Bereich eines Basisabschnitts der Rotorfliigel.
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