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CTAHOBWUWE

OTHOCHO: npegsapvtenHo npoyusaHe 3a HOBOCT Ha
nsobpeTeHne ¢ HaMeHoBaHWe
J1eko HaAMbXHO CrbBaeMO [BOMHO MOTOPU3MPAHO NPEBO3HO CPeCTBO
C NpedHo KOPMUITHO ynpasneHne”
BX. Ne CnAC-71/22.01.2025 r.

MNpoyyBaHeTO € HamnpaBeHO Bb3 OCHOBA Ha MpeAcTaBeHWTe 24 NaTEHTHU MpeTeHUMK
onucaHue 1 NPUNoXeHNTe KbM HEro urypu.

Ob6eKkTbT Ha HacTosILLEeTO MpoydYBaHe € JeKo HaanbXHO CrbBaeMo [ABOWHO
MOTOPU3NPaHO NPEeBO3HO CPEACTBO C NPEAHO KOPMUITHO YnpaBneHue.

CbrnacHo HesaBMCKMMa MaTeHTHa nNpeTeHuust 1, NeKOTO HaAMbXHO CrbBaemMo
ABOMHO MOTOPU3MPaHO MPEBO3HO CPeACTBO C MPEAHO KOPMWMHO YrpaBrieHue, BKIOYBa
3aBWXKBaLLM Korena, CrvpayHyM KOMEeCHU CUCTEMM, MOHTMpaHM Ha Korenata M OCHOBEH
akymynaTtop, kato MOHe efHa cnuMpayHa KoriecHa cuctema e 6e3kMyHo cBbp3aHa, npes
PbYeH MexaHWYeH cnvpayeH nNpeBknioYBaTen CbC CbOTBETEH CNMpayeH CUrHamneH Bxod Ha
nporpamvpyem ynpaernsieM KOHTpoONiep;, B [flaBUHUTE Ha 3afBwKBallMTe Konena ca
(bMKCMpaHM enekTpoMOTOp- anTepHaTopW, a MoHe ABe OT 3aABWXBalUTE Konena ca
MOHTUPaHM B nepudbepumnte Ha HanpeyeH Hocel, MOCT, KOMTO € MOABWXKHO MEXaHW4YHO
CBbp3aH, Npe3 EeKCUEHTpMYHA pPEBEPCMBHA POTALMOHHA enekTpuyecka 3adBudkKKa, KbM
3agHaTa 4YacT Ha Haa/lbXXHa pama, B YMSITO ropHa npedHa 4acT € MOHTMpaHO NpPeaHoTo
KOPMWUMO C MOHe eOHO YNpaBrsiBallo Kofeno C nejanu, B MOAKOPMUIIHATa 4acT Ha
HagnbXHaTta paMa € MOHTMpaH (PUKUMOHEH enekTpoaBuraten C BrpageH B Hero
akymyrnaTop M COGCTBEHO yrpaBreHve, 6e3XM4HO CBbp3aHO C ynpaensiBall M3BO4 OT
nporpammpyemmnsi ynpaensemMmnsi KOHTponep; MPUKLMOHUAT enekTpoasuraten e puKLNoHHO
KynnupaH c ynpaBnsiBalLoTO KOJeno, Npu KOeTo Ha ropHaTta cTpaHa Ha HagnbXxHaTa pama e
MOHTUpaHa MoHe efHa cefarnka , OCHOBHUST akymyriatop € ABYMOZYSeH U e MOoABMXKHO
MOHTUPaAH KbM HamfpeyHusl HoCel, MOCT, a HeroB eneKkTPUYeckn usxod, npes
nporpamupyemmnsi ynpaensieM KOHTPONep, € CBbp3aH C eNlieKTPUYecKkM BXOA Ha MOHe eauH
€rneKTPOMOTOp-anTepHaTop, W3BOA4 OT OYTOHEH €neKTPOMNpPEBKMOYBALL, MEXaHW3bM €
GEe3XMYHO CBbpP3aH C U3MbIHUTENEH BXOA HA MporpamuvpyeMmst yrnpasrisieM KOHTporep,
YAUTO CbLOTBETEH W3MbIHUTENEH W3BO4 € CBbp3aH C eneKkTpUYeckn BXOh Ha
eKCLUEHTpUYHaTa peBepCcMBHA pPEBEpPCMBHA POTAUMOHHA  enekTpuyecka  3afBWKKa,
eneKTPUYEeCcKM W3BOA OT PbYeH Macyp 3a eneKTpUYecKo ynpaBrieHne Ha [OBUXKEHUETO €
CBbp3aH KbM [BuraterieH BXO[ Ha MNporpaMvpyemMusi YrnpaBnsieM KOHTporep, 4uMuTo
N3MbIHUTENHM CMIMPaAYHN U3BOAM Ca CBbP3aHM CbC CMMPaYHUTE BXOOOBE HA CbOTBETHUTE
CNMpaYHM KONECHM CUCTeMM , KaTo MNporpamMUpyeMusiT yrpaensieM KOHTponep e
KOHCUrypupaH 3a nporpaMmmpaHe cbC camooby4yaBall, Ce U3KYCTBEH UHTESEKT.

CbrnacHo 3aBucMMa MpeTeHuusi 2, enekTpoMoTop-anTtepHaTopute ca 6Ge3yeTKoBU
obpaTMK eneKTPOCUIOBM MaLLMHW.
CbrnacHo 3aBucKMa NpeTeHuMst 3, eKCLIeHTpUYHaTa peBepCcMBHA POTaLMOHHA enekTpuyecka
3aBWXKKa BKIHOYBA PEBEPCUBEH CTHINKOB €NIEKTPOMOTOP C POTOP OT MOCTOSIHHW MarHuTHu.



CbrnacHo 3aBucvMMa npeTeHuus 4, neganute ca MOHTUMpaHM Ha cBobogeH Xoa B
nepudepunTe Ha Bana Ha ynpasnsiBaLLOTO KOeno .

CbrnacHo 3aBuUcMMa MNpeTeHuns 5, HanpeyYHUAT Hocell, MOCT U HaanbXHa pama ca
n3paboTeHn OT ONIEKOTEHM MHOTOKPaTHO PELNKIMPYEMU MaTepuanu.

CbrnacHo 3aBucMMa npeteHumnsa 6, NoHe eaHa cefanka € MOHTMpaHa KbM HaafbXHa
pama , Ype3 aMOpPTUCbOP .

CbrnacHo 3aBucuMa npeTeHumMst 7, OCHOBHUAT akymynatop € MHOrokpaTHo
3apexaaem.

CobrnacHo 3aBucmma npeteHund 8, neganuTe ca CrbBaeMu.

CobrnacHo 3aBucuMa npeTeHuMst 9, B 3agHaTa 4acT Ha MOHe efHa cepanka e
MOHTWpaHa perynupyemMa no HaknoH obrieranka ¢ nNpegnasHyM KonaHu.
CovrnacHo 3aBucuma npeteHuma 10, ceqankute ca egHakBMy.

CvobrnacHo 3aBucuma npeteHums 11, Ha ropHata 3agHa CTpaHa BbpXy HagnbXHaTta
paMa e MOHTUpaH BarakHuK.

CwbrnacHo 3aBucuma npeteHuus 12, 3agBwxBaluuTe Konena u ynpasnsiBalimTte Konena
ca C eqHaKBW BbHLUHW UaMETPMU.

CbrnacHo 3aBucuma npeteHuuss 13, enekTpoMoTop-anTepHaTopute ca C edHaKBU
BbHLUHW AMaMeTpu.

CwbrnacHo 3aBucrMMa npeTteHuns 14, BanbT Ha ynpaBnsBawoTo KOMNeno € MoHTMpaH Ha
L-o6pa3Ha Bunka ¢ xmgpo- NHeBMaTUYHN aMOPTUCLOPW.

CobrnacHo 3aBucuma npeTeHuust 15, L-obpasHaTa Bunka € cCBbp3aHa C MNPedHOTo
kopmurio (9), ypes TeneckonmyHa Tpbba.
CbrnacHo 3aBucuMa npeTeHuus 16, 3aaBMKBaLLMTE Konena ca MOHTUpPaHu B nepudepumTe
Ha Hanpe4HMs HoCeLL MOCT, Ype3 enacToOMepPHM TOPCUOHHN aMOPTUCLOPW.

CvbrnacHo 3aBucuma npeteHumst 17, Ha HanpeyHust Hocel MOCT € MOHTMpaH cBansiem
POoTOBONTANYEH CEHHUK.

CbrnacHo 3aBucuma npeTeHuMsi 18, eKCueHTpu4YHaTa peBepcHBHaA poTaLMOHHA
enekTpuyecka 3afBmkka e perynmpyema no BUCOYMHA M MO HaKIIOH.

CbrnacHo 3aBucumMa npeteHums 19, OCHOBHUAT akyMynaTop € NpPeHOCUM.

CbrnacHo 3aBucuma npeteHums 20, PUKLMOHHUAT enekTpoasuraten C BrpadeHusi B
Hero akymyraTtop ca npeHOCUMMU.

CbrnacHo 3aBucuMa npeTeHuus 21, BrpageHUsiT BbB (PPUKLMOHHOTO 3aBUKBaHe
aKyMyrnaTop ¥ OCHOBHUAT akyMyrnaTop ca IMTUEBO-MOHHM.

CbrnacHo 3aBvcuma npeTeHums 22, akymyrnaTop U OCHOBHUST akymyriaTop ca OfIOBHO-
KUCENNHHW.

CbrnacHo 3aBucuMa npeTeHuus 23, BrpafeHUsiT BbB (PPUKLMOHHOTO 3aBUXKBaHe
aKyMyrnaTop W OCHOBHMSIT akyMyriaTop ca HaTpUeBO-MOHHM.

CbrnacHo 3aBucMMa npeTeHuus 24, nporpamMvMpyeMusiT yrnpaBnsieM KOHTponep
BKIOYBa onepaTyBHa 1 apXxMBHa LMdpoBa namer.

OGeKT Ha HacTOSILLETO NPOoyYBaHe € NEKo HAAJTbXHO CrbBaeMo ABOWHO MOTOPU3MPaHO
NMPEBO3HO CPeACTBO C MPEAHO KOPMUIIHO yrpaBreHue, KOeTo € C [ABEe He3aBUCUMM
eneKTPpUYeCcKn ABUraTeNiHM CUCTEMU W C ONIEKOTEHO KOMMAKTHO OGe3BepuXHO nedanHo
3a[BWKBaHe, C MNoBeye OT €AHO MecTa Obp30eneKTpud4ecko aBTOMaTUYHO HaOJTbKHO
CrbBaHe 1 pasrbBaHe, kaTo COOCTBEHWS KOHTPOMEp € nporpaMmmpaH cbc camoobyyaBally ce
N3KYCTBEH UHTENEKT.



B nateHTeH pokymeHT WO02017029641 (Al) e paskputa crbBaema TpPUKOSKa C
Bpb3Ka KbM TpUTe Korena, no3sonssallia no-manbK paguyc Ha 3aBuBaHe, KoraTo v Tpute
Korera ca HakrnoHeHW Mo BpeMe Ha 3aBOW. Tpukorkata ce crbBa npes 3agHaTa pamka,
nMalla LapHuUpHa 3agHa OC C Bpb3ka KbM LUAPHUPHW OPBXKW, MOHTMpPaHM KbM 3agHarta
pamMKa, KOMTO, KoraTo ce 3aBbpTAT OT Mo3nuMaTa UM 3a CbXpaHeHue B TsaxHaTa paboTHa
no3uums, CbLLO 3aBbpPTaT 3a4HaTa oc, Ypes3 crnomeHaTarta Bpb3ka OT HerHaTa no3nuus nog
3agHaTta pamka B paboTHO nonoxeHue. 3agHaTa OC € CerMeHTMpaHa Taka, 4e KoraTto ce
NMpemMecTn B CbXpaHeHa no3uumsa noj 3agHata pamMka, BCAKO OT 3afHUTE Kornena Moxe Aa ce
CBME LLapHUPHO KbM pamkara.

CrbBaemMo nNpeBO3HO CPeACTBO C TPU Konena, BKIIYBa CbLLUO: KPMBOMMHENHa paMka
Ha npegHoTO Konerno, obpasyBalwia penca, umawia npegeH Kpanm u 3ageH Kpaw, vMmally
LWINMHAen, gonupatenHo crbpyaly, ot Hero. CnoMeHaTuAT NpefeH Kpaw uma nnbaraiy ce
negan, MOHTUPAH BbPXY HEro U HEMOABMXHO MO3ULMOHUPAH KbM HEro; CroMeHaTusaT
nepaneH Bb3er, € HEMOABWXKHO MPUKPENEH KbM CbOTBETHUA aMOPTUCLOP, KaTO KPanHWUAT
Kpan Ha aMOpPTUCLOPUTE € HEMOABWXHO MPUKPENeH KbM OCTa Ha MPefHOTO KOmneno; pamMka
Ha 3agHuWTe Korerna; KOMMMEeKT cegarka, croMeHarara pamka Ha 3agHuTe Konerna ¢ BbpTAwa
ce CTOMKa Ha KopMunHaTta Bpb3ka, MMalla KaHan rnpes Hesl.

B nateHTeH gokymeHT US2021197919 (A1) ca paskpuTu crbBaemMm Bernocuneg u
MEeTOA 3a crbBaHe Ha Benocunea. CrbBaeMuaT Benocune BKNKYBA: pamka, uMmalla nbpsu
Kpan 1 BTOPWU KpaKn; NbPBO KONesio, CBbp3aHO C BTOpUA Kpan Ha pamkaTta. KbM pamkaTta e
CBbp3aHa cefarka v Burika, Ha KOSTO BTOPUAT Kpan € CBbp3aH LWapHUPHO KbM MbpBUS Kpan
Ha pamkaTa. BenocunegbT BkNOYBa CbWO WM ABUraten, 3agBWKBall, MeXaHu3bM W
akymynatopHa 6atepusa. AKkymynaTtopHata 6aTtepus ce Hamupa nog ceparkara, Npu KoeTo
akymynatopHata 6aTepus 3axpaHBa 3adBwKBalwMs  MexaHusbM. KbMm  pamkaTta
OOMBbNHUTESHO € BKMNoYeHa onopa 3a kpaka.

B naTteHTeH gokymeHT W02024246806 (Al) € paskpuTo € KOMMAKTHO efeKTPUYecKo
NPeBO3HO CPeaCcTBO, BKMNIOYBALLO €4WH KOMMMEKT 3adHW Korena, KOoHurypupaHu pa ce
BbPTAT OT €4QMH U MoBeYe enekTpuYecku MoTopa, MbPBU KOMMEKT MNpedHn Komnena u
BTOPM KOMMSIEKT NPEOHN Koriena; KOpMWUITHa KOfloHa C KOPMUNEH MEXaHW3bM C eguHu4YHa
Bpb3Ka 3a MaHeBpupaHe Ha KOMMNAKTHOTO €feKTpUYecKo NPEBO3HO CPEeACTBO, MNpU KOETo
KopMuIiHaTa KoroHa MOXe Ja ce OBWXMW, 3a [a NPeBKNioYBa NpeBo3HOTO CPeAcTBO Mexay
MbpBU pexum Ha paboTa n BTOpPM pexuMm Ha paboTa; pamka, KOHUrypupaHa ga cBbp3Ba
3agHUTE Komnena v eauH Unu noBedye enekTpuyeckn MOTOpU C MbpPBUS KOMMNEKT NpeaHu
Kosiena mn BTOpUsSi KOMMNJEKT OT NpeaHn Konena u eguHn4eH KOpMUNeH MEXaHN3bM C BPb3Ka;
npun KOeTo KopMuHaTa KorioHa € KoHdurypypaHa ga Moxe fa ce HaknaHsa cnpsiMo pamkara,
3a [da KOHTponupa, KoraTO Ce W3Mnon3ea, fnocokaTa Ha [OBWXEHME Ha KOMMAKTHOTO
€NeKTpU4ecko MpPeBO3HO CPEeACTBO; WM BKMNHOYBALW, OCBEH TOBa LAPHUPEH MEXaHU3bM,
KOHpurypupaH ga 3auensa MbpBUS KOMMMEKT NPeaHN Konerna B MbpBUSA pexmm Ha paboTta n
[a 3auenea BTOpUsI KOMIJIEKT NPeaHU Komena B BTOPKU pexuM Ha pabora.

AHann3bT Ha obekTa Ha npoy4yBaHETO N N3BECTHUTE peLleHnAa Nnoka3Ba CnegHoTO:

Hosoct

Mpyn mn3BbpLIEH CpaBHUTENEH aHanmM3 mexagy obekTa, npegMeT Ha HacTosLWeTo
npoyyBaHe U HaMepeHuTe Npu NpoyvyBaHETO AOKYMEHTU, Ce YCTaHOBU, Ye B HUTO eauH OT
HaMepeHUTE OOKYMEHTM HE € PasKpuUT NIEKO HaLMbXHO CrbBaemMo ABOMHO MOTOPU3MPAHO
NpeBO3HO CPeacTBO C MpeagHO KOPMWIHO ynpaBrfieHue, KOEeTO [Ada BKIYBa BCUYKK
TEXHUYECKM Npu3Haum Ha obekTa Ha NpPoyYBaHETO.
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CnepoBatenHo, O06GeKTbT Ha HaACTOAWETO NpoyyYBaHe, CbrNacHo Taka
dopMynMpaHMTEe MNPETEHUMN € HOB MO CMMCbAa Ha 4n. 8 oT 3akoHa 3a naTeHTuTe u
peructpaumaTa Ha nonesuute mogenu (3MPIM).
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AOKNAL OT NPOYYBAHE
MPOYYBAHE BX. Ne CnMC-71/22.01.2025r. .

l. YTouHeH knacudmkaumoHeH nigekc no MIMK/KMK

MIK: B62K3/00; B62K15/00; B62K21/16; B62M1/10
KMNK: B62K21/16; B62K15/006

Il. OBJIACT HA NPOYYBAHE:

MwuHuManeH obxeaT Ha npoy4saHe

Bug knacudumkaums: KnacudunkaunoHeH nHaekc:

MIK/KIK MIK: B62K3/00; B62K15/00; B62K21/16; B62M1/10
KMK: B62K21/16; B62K15/006

basu gaHHu, B KOUTO € M3BBbPLLUEHO Npoy4BaHeTO

Esp@cenet; IPAS; Internet

lll. PeneBaHTHU AOKYMEHTH

KaTeropvm LlI/ITI/IpaHe Ha OOKYMEeHTUTe C NoCo4YBaHeE Ha PeneBaHTHU npeTeHunn
peneBaHTHUTE YacTu
A US2021197919 (A1), [CASABLANCAS JULIAN 1-24
[US] #], ny6n.Ha 01.07.21r.
A W02017029641 (A1), [BERESNITZKY BERNARDO 1-24
[US] #], 23.02.17r.
A W02024246806 (A1), [MOOV ELECTRIC 1-24

VEHICLES [DE] #], nyén.Ha 05.12.24r.

KaTeropvm Ha JOKYyMeHTa

X — AOKYMEHTBT € OT 0cobeHO 3HaYeHME; npeteHanpaHoTo O — HenncMeHo paskpvBaHe, U3non3BaHe, npunaraHe,
I/I306peTeH|/le HAMa HOBOCT Unu M306peTaTen0Ka CTbIKa, AOKnagBaHe nnn geMoHCTpupaHe

KoraTo [JOKYMEHTBLT Ce pasrfnexaa CaMoCTOSTENTHO
P - pokymeHT, nybnukyBaH npeau gatata Ha nogaBaHe B

Y — AOKYMEHTBT e OT 0cOoBeHO 3HayeHne; npeTeHaNpPaHoTo Bbnrapusi, Ho cnef npuopuTeTHaTa AaTta

n3obpeTeHne HaMa n3obpeTaTencka CTbrka, Korato

[IOKYMEHTBT Ce KOMBUHMPA C €VH UAN NoBEeYe Apyru E — no-paHo nopgageHa 6bnrapcka 3asBka, Ho nybrnvkyBaHa Ha
[OKYMEHTU 1 Tasu KOMGUHaLUWs e o4eBMaHa 3a cneuvanuct B WU CNeA Aatata Ha nojaBaHe

obnactTa

L — [OKYMEHT, KOMTO MOXe [a Npean3Buka CbMHEHNE OTHOCHO
A — IOKyMeHT, 0Tpa3siBall] HUBOTO Ha TEXHUKATa, KOITO He e NMPUOpUTETa Ha NPETEeHLMNTE UMK KOWTO € LUTUPaH C Len
OT 0COBEHO 3HaYeHVe ycTaHoBsiBaHe AaTtaTta Ha nyGnukauus Ha Apyr AOKYMEHT Unu
Apyra cneumanHa npuynHa (KakTto e Noco4eHo)

D — AOKYMEHT, unMTMpaH B ONUCaHNETO
& - JOKYMEHT OT efjHa naTeHTHa CbaMMJ'IMSI

HaTta: 29.01.2025 Nwme: N. CtecbaHoBa

. Credanora
FlaBeH excriept AE3UTIMIT
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US 20250368289A1

asy United States

a2) Patent Application Publication (0 Pub. No.: US 2025/0368289 A1

Bayne (43) Pub. Date: Dec. 4, 2025
(54) FOLDING E-TRIKE B62K 5/06 (2006.01)
B62M 6/90 (2010.01)
(71)  Applicant: ROTA Mobility Inc., Los Gatos, CA (52) US. CL
(US) CPC ...coeeee. B62K 15/006 (2013.01): B62J 43/13
(2020.02); B62K 5/06 (2013.01); B62M 6/90
(72) Inventor: Christopher John Bayne, Los Gatos, (2013.01)
CA (US)
(57) ABSTRACT
(21) Appl. No.: 19/220,758 A transportation device is disclosed. One aspect includes a
) rear assembly that further includes a rear frame, and a first
(22) Filed: May 28, 2025 rear wheel and a second rear wheel mounted to the rear
frame. The rear assembly may also include a first electric
Related U.S. Application Data motor and a second electric motor mechanically connected
(60) Provisional application No. 63/652,378, filed on May to the first rear wheel and the second rear wheel respectively,
28, 2024. and an electrical power source comprising a battery, con-
figured to power the first electric motor and the second
Publication Classification electric motor. The transportation device may also include a
front assembly that includes a saddle and a front wheel
(51) Int. CL connected to the saddle via a wheel hub and a fork. An
B62K 15/00 (2006.01) aspect includes an elastomeric torsional element connecting
B62J 43/13 (2020.01) the front assembly and the rear assembly.
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FOLDING E-TRIKE

BACKGROUND

[0001] This application claims the priority benefit of pro-
visional patent application No. 63/652,378 titled “Folding
E-Trike Combining Features Which Enhance Safety and
Useability” filed on May 28, 2024, the disclosure of which
is incorporated by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a folding electri-
cally-assisted tricycle (e-trike) that combines features which
enhance safety and useability.

BACKGROUND ART

[0003] To address serious inner-city congestion and air
pollution concerns, electrically-assisted transportation is
growing in popularity, with both two-wheeled bicycles
(bikes) and three-wheeled tricycles (trikes). Electrical assis-
tance enables a user of the transportation vehicle to conserve
personal energy, while being able to travel a longer distance.
Despite their advantages, trikes (including electrically-as-
sisted trikes) have several shortcomings that need to be
addressed. A rear-drive trike has to transfer the power inputs
from the rider to the rear wheels, and this results in a
relatively complex powertrain that precludes adding any
foldability features to the trike. Front wheel pedal propul-
sion overcomes this issue, but gives rise to a zig-zag motion,
similar to a unicycle, due to user pedal inputs.

SUMMARY

[0004] Aspects of the invention are directed to an electri-
cally-assisted trike (e-trike) that includes multiple mechani-
cal features that help enhance rideability and stability.
[0005] In one aspect, an e-trike is a transportation device
that includes a rear assembly and a front assembly. The rear
assembly may further comprise a rear frame, and a first rear
wheel and a second rear wheel mounted to the rear frame. A
first and second electric motor mechanically connected to
the first rear wheel and the second rear wheel respectively
may be configured to provide electrical assistance to a user
of the transportation device. The electric motors may be
powered by an electrical power source comprising a battery.
[0006] In one aspect, the front assembly includes a saddle
configured to support the user, and a front wheel connected
to the saddle via a wheel hub and a fork. An elastomeric
torsional element may be used to connect the front assembly
and the rear assembly. The elastomeric torsional element can
be configured to permit a range of motion of the front
assembly relative to the rear assembly, about a longitudinal
axis referenced to the transportation device. In an aspect, the
range of motion is constrained by a combination of one or
more mechanical stops at the end of the range of motion. An
elastic force may be exerted by the elastomeric torsional
element against the range of motion when the front assembly
is moved away from a neutral position.

[0007] Another aspect includes the rear assembly
mechanically connected to the front assembly. This front
assembly may include a saddle configured to support the
user, a front wheel connected to the saddle via a wheel hub
and a fork, and a pedal assembly configured to transfer
mechanical inputs from the user to the front wheel, to propel

Dec. 4, 2025

the transportation device. The pedal assembly may be offset
to a rearward position referenced to the wheel hub.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Non-limiting and non-exhaustive embodiments of
the present disclosure are described with reference to the
following figures, wherein like reference numerals refer to
like parts throughout the various figures unless otherwise

specified.

[0009] FIG. 1 is a rear three-quarter view of an e-trike
[0010] FIG. 2 is a side view of an e-trike.

[0011] FIGS. 3A-3C are schematic drawings showing a

folding sequence of an e-trike.
[0012] FIG. 4 is a schematic depicting a folded e-trike
packaged with a detachable cargo box in a shipping box.

[0013] FIG. 5 1s a view of an e-trike.

[0014] FIG. 6 is a view of an e-trike.

[0015] FIG. 7 is a view of a demountable cargo box.
[0016] FIG. 8 is a view of an e-trike with a cargo box
removed.

[0017] FIG. 9 is view of an e-trike with a cargo box

configured to transport a child.

[0018] FIG. 10 is a view of a detachable windshield for an
e-rike.
[0019] FIG. 11 is a view of a color multifunction display

attached to an e-trike handlebar.
[0020] FIG. 12 is a close-up view of a color multifunction
display attached to an e-trike handlebar.

[0021] FIG. 13 is a view of an LED headlamp attached to
an e-trike.
[0022] FIG. 14 is a view of an offset crank and pedal

assembly associated with an e-trike.

[0023] FIG. 15A is an isometric view of a pedal assembly.
[0024] FIG. 15B is a rear view of a pedal assembly.
[0025] FIG. 15C is a cross-sectional view of a front wheel
hub assembly.

[0026] FIG. 16 is a view of a portion of an e-trike showing

an elastomeric torsional element.

[0027] FIG. 17 is a close-up view of a self-latching fold
lock in an engaged position.

[0028] FIG. 18 is a close-up view of a self-latching fold
lock in a disengaged position.

[0029] FIG. 19 is a view depicting a steering lock for an
e-trike.
[0030] FIG. 20 is view depicting a lever used to adjust a

handlebar angle for an e-trike.

[0031] FIG. 21 is a view depicting an offset crank pedal of
an e-trike.
[0032] FIG. 22 is a view depicting a disk brake on a rear

wheel of an e-trike.

[0033] FIG. 23 is a view depicting a saddle of an e-trike
mounted to a front wheel arch.

[0034] FIG. 24 is a view of a saddle and front wheel arch
of e-trike 100 connected directly to an elastomeric torsional
element.

[0035] FIG. 25 is a view of a saddle rigidly attached to a
rear assembly of an e-trike.

[0036] FIG. 26 is a view of an e-trike.
[0037] FIG. 27 is a view of an e-trike.
[0038] FIG. 28 is a view of an e-trike.
[0039] FIG. 29 is a close-up view of a folding and tilting

mechanism of an e-trike.
[0040] FIG. 30A is a view of a rickshaw attachment
mounted on an e-trike.
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[0041] FIG. 30B is a view of a rickshaw attachment
demounted from an e-trike.

[0042] FIG. 31A s a view of a flatbed attachment mounted
on an e-trike.
[0043] FIG. 31B is a view of a flatbed attachment

demounted from an e-trike.

[0044] FIG. 32 is a view of an elastomeric torsional
element.

[0045] FIG. 33 is a view of an e-trike.

[0046] FIG. 34 is a view of a front wheel of an e-trike.
[0047] FIG. 35 is a view of a front portion of an e-trike.
[0048] FIG. 36 is a view of an e-trike depicting a handle-

bar and a saddle.

[0049] FIG. 37 is a view depicting a connection between
a front assembly and a rear assembly of an e-trike.

[0050] FIG. 38 is a close-up view of an e-trike depicting
an elastomeric torsional element.

[0051] FIG. 39 is a view of a portion of an e-trike.
[0052] FIG. 40 is a view depicting a folded e-trike.
[0053] FIG. 41 is a view of an e-trike depicting an

accessory mounting chassis

[0054] FIG. 42 is a close-up view of an e-trike depicting
an accessory mounting chassis.

[0055] FIG. 43 is a rear view of an e-trike depicting a
rear-mounting rail.

[0056] FIG. 44 is a view depicting a folded e-trike in a
shipping box.
[0057] FIG. 45 is a view depicting a connection between

a front assembly and a rear assembly of an e-trike.

[0058] FIG. 46 is a view depicting an elastomeric torsional
element.

DETAILED DESCRIPTION
[0059] 1In the following description, reference is made to

the accompanying drawings that form a part thereof, and in
which is shown by way of illustration specific exemplary
embodiments in which the disclosure may be practiced.
These embodiments are described in sufficient detail to
enable those skilled in the art to practice the concepts
disclosed herein, and it is to be understood that modifica-
tions to the various disclosed embodiments may be made,
and other embodiments may be utilized, without departing
from the scope of the present disclosure. The following
detailed description is, therefore, not to be taken in a limiting
sense.

[0060] Reference throughout this specification to “one
embodiment,” “an embodiment,” “one example,” or “an
example” means that a particular feature, structure, or char-
acteristic described in connection with the embodiment or
example is included in at least one embodiment of the
present disclosure. Thus, appearances of the phrases “in one
embodiment,” “in an embodiment.” “one example,” or “an
example” in various places throughout this specification are
not necessarily all referring to the same embodiment or
example. Furthermore, the particular features, structures,
databases, or characteristics may be combined in any suit-
able combinations and/or sub-combinations in one or more
embodiments or examples. In addition, it should be appre-
ciated that the figures provided herewith are for explanation
purposes to persons ordinarily skilled in the art and that the
drawings are not necessarily drawn to scale.

[0061] Embodiments in accordance with the present dis-
closure may be embodied as an apparatus, method, or
computer program product. Accordingly, the present disclo-

2 <
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sure may take the form of an entirely hardware-comprised
embodiment, an entirely software-comprised embodiment
(including firmware, resident software, micro-code, etc.), or
an embodiment combining software and hardware aspects
that may all generally be referred to herein as a “circuit,”
“module,” or “system.” Furthermore, embodiments of the
present disclosure may take the form of a computer program
product embodied in any tangible medium of expression
having computer-usable program code embodied in the
medium.

[0062] Any combination of one or more computer-usable
or computer-readable media may be utilized. For example,
a computer-readable medium may include one or more of a
portable computer diskette, a hard disk, a random-access
memory (RAM) device, a read-only memory (ROM) device,
an erasable programmable read-only memory (EPROM or
Flash memory) device, a portable compact disc read-only
memory (CDROM), an optical storage device, a magnetic
storage device, and any other storage medium now known or
hereafter discovered. Computer program code for carrying
out operations of the present disclosure may be written in
any combination of one or more programming languages.
Such code may be compiled from source code to computer-
readable assembly language or machine code suitable for the
device or computer on which the code can be executed.

[0063] Embodiments may also be implemented in cloud
computing environments. In this description and the follow-
ing claims, “cloud computing” may be defined as a model
for enabling ubiquitous, convenient, on-demand network
access to a shared pool of configurable computing resources
(e.g., networks, servers, storage, applications, and services)
that can be rapidly provisioned via virtualization and
released with minimal management effort or service pro-
vider interaction and then scaled accordingly. A cloud model
can be composed of various characteristics (e.g., on-demand
self-service, broad network access, resource pooling, rapid
elasticity, and measured service), service models (e.g., Soft-
ware as a Service (“SaaS”), Platform as a Service (“PaaS”),
and Infrastructure as a Service (“laaS”)), and deployment
models (e.g., private cloud, community cloud, public cloud,
and hybrid cloud).

[0064] The flow diagrams and block diagrams in the
attached figures illustrate the architecture, functionality, and
operation of possible implementations of systems, methods,
and computer program products according to various
embodiments of the present disclosure. In this regard, each
block in the flow diagrams or block diagrams may represent
a module, segment, or portion of code, which includes one
or more executable instructions for implementing the speci-
fied logical function(s). It is also noted that each block of the
block diagrams and/or flow diagrams, and combinations of
blocks in the block diagrams and/or flow diagrams, may be
implemented by special purpose hardware-based systems
that perform the specified functions or acts, or combinations
of special purpose hardware and computer instructions.
These computer program instructions may also be stored in
a computer-readable medium that can direct a computer or
other programmable data processing apparatus to function in
a particular manner, such that the instructions stored in the
computer-readable medium produce an article of manufac-
ture including instruction means which implement the func-
tion/act specified in the flow diagram and/or block diagram
block or blocks.
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[0065] Aspects of the systems and methods described
herein are related to an electrically-assisted trike that
addresses the deficiencies of prior trike designs. A combi-
nation of features that includes at least one electric motor, an
adjustable suspension component, a tilting and/or steering
column, offset pedals, a demountable box-cart, and a folding
capability provides several advantages to the end user.
[0066] FIG.1is arear three-quarter view of an e-trike 100.
FIG. 2 is a side view 200 of e-trike 100. As seen in FIGS.
1 and 2, e-trike 100 includes standard features such as a
saddle for a user (rider), handlebars to steer the e-trike 100,
and a pedal assembly (described subsequently) that drives a
front wheel of e-trike 100 via user input. The rear end of the
e-trike has two wheels that are supported by a frame. The
frame may be made of metal, plastic, carbon fiber compos-
ite, or some other material that provides adequate support
strength and stiffhess. The frame also supports a removable/
demountable cargo box 202. The cargo box 202 may have
wheels of its own, so that the cargo box may be transported
off of the e-trike 100 when demounted. When attached,
secure fastening mechanisms may be used to secure the
cargo box 202 to the frame of the e-trike 100. The cargo box
202 may be used to transport one or more items, pets, or
even children.

[0067] Some features of an embodiment of (folding)
e-trike 100 are presented in table 1.

TABLE 1

Features of folding e-trike 100

Features Benefit

Tilting, folding, ultra-compact
(bakfiets) trike
Standard bicycle ride height

Low C-of-G, Safer cornering, easier
transportation

Excellent ride, safer to

“see and be seen”

Ideal for:-deliveries, shopping,
transportation

High-capacity demountable
Cargo “Box-Cart” 280 liters (75
gallons US)

In use length-220 cm (86”)

In Use Width-83 cm (33”) PIC
Folded Length-100 cm (407)
Folded width 78 cm-(317)
Lightweight, aircraft aluminum
6061-T6 frame

Coil-over shock, mid-suspension
Step thru, free standing design

Natural ride dynamic

Fase of access/storage/transportation
Upright, can be transported into

and out of double-door elevators
Total weight 30 Kg (65 lbs) excluding
battery/ accessoties.

Smooth ride, adjustable to suit rider
Easy mount/dismount, no

kickstand, safer Load/Unload
Automatic Bluetooth control,

low noise, long range with

36 V, 250 W, 35 NM torque,

20 Ah Battery

Excellent stopping power

Compact, high torque geared
moter (two electric motors, one
driving each rear wheel

of the e-trike)

Single lever, dual disc brakes to
each rear wheel

Minimalistic design

Ships fully assembled

Stylish, easier/lower maintenance
Saves cost and “Ready te Go”

High Quality Reliable, easy maintenance and long
lasting
[0068] FIGS. 3A-3C are schematic drawings showing a

folding sequence 300 of e-trike 100. In an aspect, a front-
drive configuration of the folding e-trike 100 for rider inputs
enables the e-trike 100 to be folded or collapsed for storage
or transport. Sequence 300 shows an unfolded e-trike (FIG.
3A), a partially-folded e-trike (FIG. 3B), and a fully-folded
e-trike (FIG. 3C). In one aspect, the cargo box 202 needs to
be removed before the e-trike is folded.

[0069] FIG. 4 is a schematic 400 depicting a folded e-trike
100 packaged with detachable cargo box 202 in a shipping
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box 402. An e-trike may be shipped fully-assembled by the
manufacturer, in a single box similar to the packaging and
with dimensions as depicted in FIG. 4.
[0070] Advantages of a trike-based platform used as a
basis to design e-trike 100 are:
[0071] Trikes inherently more stable and with a “tilting”
front end (described subsequently). they ride like a bike
for safer cornering.

[0072] Free-standing for safer load/unloading
[0073] No kickstand required

[0074] Safer for carrying larger loads and a wider range
of uses:
[0075] Transportation, shopping, tradesman, last

mile deliveries, etc.
[0076] FIG. 5 is a view 500 of e-trike 100. View 500
depicts cargo box 202 attached to e-trike 100. In one aspect,
the cargo box 202 is a demountable component of the e-trike
100. The cargo box 202 (also referred to as a “box cart” or
a “cargo boxcart”) may be demountable from the e-trike 100
chassis by using a foot latch. The cargo box 202 may be
supported on supports such as wheels, runners or casters
when resting on the ground while being detached/de-
mounted from the e-trike 100. These supports allow the
cargo box 202 to be moved along the ground by pushing or
pulling. The cargo box 202 may be used to carry cargo (e.g.,
groceties), or occupants such as children or pets.
[0077] The cargo box 202 may include one or more
accessories. For example, a fiberglass lockable cover 502
may be used to cover goods or items such as groceries,
stored in the cargo box.
[0078] FIG. 6 is a view 600 of e-trike 100. View 600
depicts cargo box 202 attached to e-trike 100. FIG. 6 also
depicts cargo box 202 covered with a Lexan™ ventilated
cover 602. The Lexan™ ventilated cover 602 may be used
to protect pets or animals during transportation, while the
ventilation feature allows the pets to breathe comfortably.
[0079] FIG. 7 is a view 700 of demountable cargo box
202. In one aspect, an inner volume associated with the
cargo box 202 may be separated into multiple compartments
(e.g., upper and lower compartments), by using one or more
box boards 702 and 704. These box boards 702 and 704 may
be attachable to and detachable from cargo box 202, to
increase cargo volume versatility and flexibility. For
example, box boards 702 and 704 may be used to form
shelves or seats within the volume enclosed by the cargo box
202. In one embodiment, box boards 702 and 704 may be
sold as accessories for the e-trike 100, with a pack of three
such box boards being sold as a set.
[0080] FIG. 8 is a view 800 of an e-trike 100 with cargo
box 202 removed.
[0081] FIG. 9 is view 900 of e-trike 100 with a cargo box
(similar to cargo box 202) configured to transport a child. In
some embodiments, cargo box 202 may include tethers or
latches that can enable the installation of child safety
restraints (e.g., child car seats). In this configuration, e-trike
100 with the cargo box 202 installed may be used to
transport a child, as depicted in FIG. 9.
[0082] FIG. 10 is a view of a detachable windshield 1000
for e-trike 100. Embodiments of e-trike 100 may include one
or more accessories, such as detachable windshield 1000,
For example, detachable windshield 1000 may be installable
on the e-trike 100. In one aspect, detachable windshield
1000 is made of transparent Lexan™. Detachable wind-
shield 1000 may reduce wind resistance to forward motion
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and provides some comfort for a rider of e-trike 100 in
inclement weather conditions.

[0083] FIG. 11 is a view 1100 of a color multifunction
display 1102 attached to a handlebar associated with e-trike
100. Another accessory that may be attached to the e-trike is
a color multifunction display, such as color multifunction
display 1102. Color multifunction display 1102 may be any
of an LCD or an OLED display of a suitable size, attached
to the e-trike 100 at a position where it is visible 1o the
rider/user. For example, color multifunction display 1102
may be attached to the handlebars of e-trike 100 for appro-
priate user visibility. FIG. 11 depicts color multifunction
display 1102 in an “OFF” state attached to handlebars of
e-trike 100.

[0084] FIG. 12 is a close-up view 1200 of color multi-
function display 1102 attached to a handlebar of e-trike 100.
In FIG. 12, color multifunction display is shown in an “ON”
state, displaying various operational parameters of e-trike
100.

[0085] In one aspect, color multifunction display 1102 is
powered by the one or more batteries that also power e-trike
100 (e.g., the electric motors that drive the rear wheels of
e-trike 100). Color multifunction display 1102 may be
configured to display various operating parameters associ-
ated with the e-trike, such as:

[0086] Battery charge

[0087] Battery power consumption (instantaneous and
average)

[0088] Miles traveled (odometer)

[0089] Current speed (speedometer)

[0090] Average speed

[0091] Trip computer

[0092] Metrics displaying instantaneous charge/dis-

charge state of battery based on user inputs
[0093] FIG. 13 is a view 1300 of an LED headlamp 1302
attached to e-trike 100. Other accessories that may be
attached to the e-trike 100 include a headlamp (e.g., LED
headlamp 1302) tail lamps, a security lock, one or more
reflectors, etc. The lamps such as LED headlamp 1302 may
be powered by the one or more batteries that power e-trike
100.
[0094] FIG. 14 is a view 1400 of an offset crank and pedal
assembly 1402 associated with e-trike 100. An embodiment
of e-trike 100 is designed to be a front-drive platform for
rider inputs, where the rider’s pedal inputs are transmitted to
the front wheel of the e-trike 100, and the e-trike 100 is
driven via the front wheel. A disadvantage of directly
coupling rider inputs to the front wheel of a pedal-driven
vehicle is observed on vehicles such as monocycles. When
amonocycle is pedaled and is in motion, the system dynam-
ics result in a zigzag motion relative to an intended path of
travel. A similar behavior can be observed in a trike with a
front-drive configuration.
[0095] To mitigate the yaw/zigzag effects of direct pedal
inputs to the front wheel of the e-trike 100, the crank
associated with the pedal is offset towards the rear of the
front wheel, as depicted in view 1400 (i.e., pedal assembly
1402). Other than pedal assembly 1402, e-trike 100 may also
be with an option of a dynamic, lever operated band clamp
to completely eliminate a zigzag motion on start-up and until
momentum renders this unnecessary.
[0096] FIG. 15A is an isometric view of pedal assembly
1500 (similar to pedal assembly 1402). As depicted, pedal
assembly 1500 includes pedals 1502 and 1504, where the
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pedals 1502 and 1504 are configured to receive pedaling
inputs for propulsion from a user/rider of e-trike 100. The
pedal inputs are transmitted to wheel hub 1510 via chains
1506 and 1508. These transmitted inputs to wheel hub 1510
rotate and drive the front wheel of e-trike 100. This is a
unique aspect to synchronize pedals 1502 and 1504. In one
aspect, the front wheel hub 1510 is a part of a front wheel
hub assembly that comprises an inner non-rotating axle
attached to the drop-outs of the fork, around which, mounted
on independent bearings, includes an intermediate rotating
cylinder with identical sprockets fixed to each end. This
intermediate cylinder ensures opposing pedals 1502 and
1504 remain synchronized at 180 degrees to one another.
The rotation of the intermediate cylinder transmits the input
torque driven by the pedals, via a “sprag clutch” (freewheel)
to the hub shell to which the spokes are attached. An
example embodiment of such a front wheel hub assembly is
depicted in FIG. 15C. Such a front-wheel drive mechanism
acts as a solid axle, while advantageously providing a turns
ratio increase for the mechanical system associated with
e-trike 100.

[0097] FIG. 15B is a rear view of pedal assembly 1500
(also referred to as a “fork assembly”). The offset pedal
system associated with pedal assembly 1500 facilitates a
reduction in yaw. Different embodiments can be constructed
with a choice of different sockets and different turn ratios
offered as an ordering option for e-trike 100. One possible
option is a turns ratio of 1.4:1, wherein one complete
rotation of a pedal crank included in pedal assembly 1500
results 1.4 rotations of the front wheel of e-trike 100, having
a diameter of, for example, 29" (74 cm) at a typical 1 second
cadence, (rotation of the pedals) yielding a speed of 15 mph
(24 KnvHr).

[0098] FIG. 15C is a cross-sectional view of front wheel
hub assembly 1512. As depicted, front wheel hub assembly
1512 includes wheel hub 1510, independent bearings 1514
and 1518, inner non-rotating axle 1516, sprag clutch 1520,
and intermediate cylinder 1522. As described above, front
wheel hub assembly 1512 includes inner non-rotating axle
1516 attached to the drop-outs of the fork, around which,
mounted on independent bearings 1514 and 1518, includes
an intermediate rotating cylinder 1522 with identical sprock-
ets fixed to each end. This intermediate cylinder 1522
ensures opposing pedals 1502 and 1504 remain synchro-
nized at 180 degrees to one another. The rotation of the
intermediate cylinder 1522 transmits the input torque driven
by the pedals 1502 and 1504, via a sprag clutch 1520
(freewheel) to the hub shell to which the spokes are attached.
[0099] Some aspects of the e-trike 100 include a cadence
sensor to sense a pedaling cadence associated with user
inputs, where the user inputs are received via pedals 1502
and 1504. The cadence sensor may be connected to pedal
assembly 1500 to measure rider pedal cadence inputs. If the
cadence sensor detects that the user has stopped pedaling
(i.e., zero pedal inputs), the power inputs to the electric
motors mechanically coupled to the rear wheels of e-trike
100 are correspondingly terminated, as a processing system
connected to the electronic circuitry of the e-trike 100
determines that no power input is needed. Such situations
arise, for example, when a user is riding downhill, or is
coasting.

[0100] Inan embodiment, the cadence sensor is connected
to the electric motors (e.g., via motor and battery control
electronics) via a wireless connectivity protocol such as
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Bluetooth. Using wireless connectivity allows the e-trike to
be designed without needing electrical cables that connect
the cadence sensor to the batteries and electric motors.
[0101] Some aspects of the e-trike 100 may include a
speed controller mounted on the handlebar. The speed
controller enables the user/rider of e-trike 100 to select a
battery power output depending on their need. For example,
when ascending a hill, the user may request higher battery
assist (i.e., higher battery power). When descending a hill,
the user may request lower (or zero) battery assist. In an
aspect, the speed controller may be connected to motor and
battery control electronics via a wireless connectivity pro-
tocol such as Bluetooth. Using a wireless connectivity
protocol enables the e-trike 100 to be designed without the
need to run electrical cables between the speed controller
and the motor and battery control electronics (that may be
mounted towards the rear of the e-trike).

[0102] FIG. 16 is a view 1600 of a portion of an e-trike
100 showing an elastomeric torsional element 1602. View
1600 also depicts tilt lock lever 1604, full mid suspension
1606, and self-latching fold lock 1608.

[0103] Due to wheel configurations, bicycles and tricycles
(trikes) inherently have different motion dynamics. While
riding a bicycle, a rider’s weight can shift to the left or to the
right, due to available degrees of freedom available in the
associated lateral directions. This allows the bicycle rider to
lean into a turn and safely negotiate the turn. This feature is
not available on a trike, due to which a trike can potentially
become unstable in a turn, causing the trike to possibly tip
over.

[0104] Some embodiments of the e-trike 100 incorporate
aspects of the dynamics of bicycles, via adjustable elasto-
meric torsional element 1602 disposed at the front end of the
rear frame, where the rear frame connects with the saddle
assembly of e-trike 100. In one aspect, elastomeric torsional
element 1602 is also referred to as a “dynamic tilt control”.
The elastomeric torsional element 1602 allows the handle-
bar, front wheel and pedal assembly of e-trike 100 to tilt
relative to the rear frame, against elastic/spring tension
exerted by the elastomeric torsional element 1602, about a
longitudinal axis associated with the e-trike 100. In another
embodiment, the handlebar, the front wheel and pedal
assembly, and the saddle of e-trike 100 are allowed to tilt,
against elastic/spring tension exerted by the elastomeric
torsional element 1602, about a longitudinal axis associated
with the e-trike 100.

[0105] When turning, a rider of e-trike 100 can lean into
the turn against elastic/spring tension exerted by the elasto-
meric torsional element 1602, in a manner similar to how a
bicyclist leans into the turn. Leaning into a turn enables a
rider to shift their center of gravity to compensate for a
centrifugal force effect generated due to the turning motion
and facilitates counter steering, which is fundamental to
bicycle ride dynamics. The elastomeric torsional element
1602 simulates an additional degree of freedom of motion to
the rider of the e-trike 100 that is normally not available on
a regular trike. This precessional effect of compensating for
centrifugal force due to a turn by the rider of the e-trike 100
leaning into the turn provides an additional safety feature to
the e-trike 100. This aspect where the longitudinal axis of the
trike includes a suspension component (i.e., the elastomeric
torsional element 1602) also allows for tighter turns to be
made, thereby improving a maneuverability of the e-trike
100. The elastomeric torsional element 1602 allows a low-
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ering of the effective center of gravity of the e-trike 100,
where components comprising a front portion of the e-trike
100 (i.e, a front assembly including the front wheel and
pedal assembly (e.g., pedal assembly 1500), the handlebars,
and the saddle) tilt, but a rear portion (a rear assembly
including at least a rear frame and the two rear wheels with
the associated electric drive motors) of the e-trike 100 does
not. Essentially, the e-trike 100 combines the most advan-
tageous features of a bicycle and a trike, providing the
stability of a trike due to the three-wheel configuration,
while providing the safer dynamics and ride quality of a
bicycle in turns.

[0106] In an aspect, tilt lock lever 1604 may be used to
lock or unlock elastomeric torsional element 1602 via a tilt
lock. When tilt lock lever 1604 is locked, elastomeric
torsional element 1602 is locked and is not free to move
about the longitudinal axis. In this case, the e-trike 100
behaves like a regular trike. This lock feature may be
activated by a user, using tilt lock lever 1604, at low speeds
or when the e-trike 100 is stationary. Activating the tilt lock
may be used to stabilize the e-trike 100, preventing the
e-trike 100 from tipping over when stationary and when the
rider is off the e-trike 100, or when the rider is embarking
on/disembarking from the e-trike 100. For example, a parent
taking their child to school may engage the tilt lock lever
1604 when they are off the e-trike 100. The tilt lock engaged
by tilt lock lever 1604 may also be used (i.e., be engaged)
at low speeds, when there is a lesser risk of the e-trike 100
tipping over during a turn.

[0107] In an aspect, full mid suspension 1606 provides a
cushioning/spring suspension effect, smoothing out road
imperfections while providing a comfortable ride for the
rider, and for passengers or cargo. The self-latching fold lock
1608 allows the e-trike to be securely and rigidly locked in
place when unfolded. This is a safety feature that reduces
any chances of motion along the folding axes while the
e-trike is in use. Details of the self-latching fold lock 1608
are presented subsequently.

[0108] FIG. 17 is a close-up view 1700 of a self-latching
fold lock 1608 in an engaged position. In one aspect,
self-latching fold lock 1608 engages with lock pin 1704
when the e-trike 100 is unfolded and locked. A second lock
pin analogous to lock pin 1704 disposed on the other side
(not visible in view 1700) also engages with self-latching
fold lock 1608 when the e-trike 100 is unfolded and locked.
In an aspect, the e-trike 100 folds and unfolds about axis
1702. When the e-trike 100 is unfolded and locked via
self-latching fold lock engaging with lock pin 1704 and the
other lock pin, any motion about axis 1702 is substantially
prevented by the engaging, thereby stably locking the e-trike
100 into the unfolded position. This locking feature prevents
any undesired motion about axis 1702 at any time, when the
e-trike 100 is in motion or at rest. FIG. 17 also depicts full
mid suspension 1606.

[0109] FIG. 18 is a close-up view 1800 of a self-latching
fold lock 1608 in a disengaged position. As depicted in view
1800, the self-latching fold lock 1608 is disengaged from
lock pin 1704 and the second lock pin. In this configuration,
the rear frame and the front assembly (including the front
wheel and pedal assembly, handlebars and saddle) of the
e-trike 100 can now rotate about axis 1702 for folding, as
depicted in the sequence of FIGS. 3A-3C. FIG. 18 also
depicts full mid suspension 1606.
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[0110] In one aspect, during an unfolding process, a user
unfolds the e-trike 100 from its fully folded position to a
fully unfolded position about axis 1702, where self-latching
fold lock 1608 engages with lock pin 1704 and the second
lock pin to lock the e-trike 100 in the fully-unlocked
position. On the other hand, to fold the e-trike from its fully
unfolded position, a user depresses a lever to unlatch self-
latching lock 1608 such that self-latching lock 1608 disen-
gages from each of lock pin 1704 and the second lock pin.
The e-trike can now be rotated about axis 1702, to a
fully-folded position.

[0111] FIG. 19 is a view 1900 depicting a steering lock
1902 for e-trike 100. In one aspect, steering lock 1902 is
implemented as a latch (not depicted in FIG. 19) is used to
prevent a zigzag motion on start-up or when putting the
tricycle in the folding mode. In one aspect, the steering lock
1902 is a screw-in knob to lock steering when folding. A user
may operate a screw associated with steering lock 1902 to
lock the handlebar of the e-trike 100 in place, as depicted in
FIG. 19. In the locked position, the handlebar remains
locked in a central position, and is unable to be rotated in
either a left or a right direction. From an operational
standpoint, the user can engage the steering lock 1902 prior
to folding the e-trike 100. When the e-trike 100 is unfolded
and is in use, the user unlocks the steering lock 1902 to allow
a full range of motion of the handlebars. This facilitates
regular steering for the e-trike 100.

[0112] FIG. 20 is view 2000 depicting a lever 2002 used
to adjust a handlebar angle for e-trike 100.

[0113] FIG. 21 is a view 2100 depicting an offset crank
pedal 2102 of e-trike 100. In an aspect, crank pedal 2102 is
similar to any of pedals 1502 or 1504, and is connected to
pedal assembly 1500. In one embodiment, the e-trike 100
includes a 29-inch, 700¢ front wheel that provides a lower
rolling resistance as compared to smaller front wheels. The
relatively larger wheel size also helps to smooth out the ride
for a rider.

[0114] In one aspect, pedal assembly 1500 receives front-
drive user inputs for the e-trike 100, which has an all-wheel
drive (AWD) drivetrain. As depicted in FIGS. 15A, 15B and
FIG. 21, the crank is offset to the rear to give comfortable
access to a leg length of a rider based on a position of the
saddle, and also to minimize the zigzagging effect that is
observed on a tricycle.

[0115] FIG. 22 is a view 2200 depicting a disk brake 2202
on a rear wheel of e-trike 100. Some embodiments of the
e-trike 100 include a dual braking system, which comprises
one lever actuating two rear disk brakes, with one disk brake
being associated with each of the two rear wheels. An
example embodiment of a disk brake on an e-trike 100 is
disk brake 2202.

[0116] In one aspect, each of the rear wheels of e-trike 100
is powered by an electric motor. Each electric motor may be
controlled by a motor control system that is monitored by
multifunction display panel 1102. A motor control system of
e-trike 100 may be configured to communicate via Bluetooth
connectivity with each of the two electric motors. In one
embodiment, the electric motors produce a total of 40 (x2
with dual motors) Nm of torque. Each motor may be
powered by a rechargeable electric battery of capacity 40
Ah, 48 W. The two batteries may be mounted underneath the
rear frame of the e-trike 100 for a lower center of gravity.
[0117] FIG. 23 is a view 2300 depicting a saddle 2302 of
e-trike 100 mounted to a front wheel arch of e-trike 100 (i.e.,
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mounted as a part of the front assembly). Saddle 2302 may
be a configurable (e.g., height-adjustable) saddle. In an
alternate embodiment, saddle 2302 is mounted to the rear
assembly of e-trike 100.

[0118] FIG. 24 is a view 2400 of a saddle and front wheel
arch 2404 of e-trike 100 connected directly to elastomeric
torsional element 2402. Elastomeric torsional element 2402
may be similar to elastomeric torsional element 1602. In one
aspect, the elastomeric torsional element (e.g., elastomeric
torsional element 1602/2402) controls an amount of tilt
necessary for the e-trike 100. A tricycle configuration such
as that used for the e-trike 100 is inherently stable, having
three wheels, rather than a bicycle that has two wheels. At
the same time, the tilt feature provided by the elastomeric
torsional element 1602/2402 enables a rider to lean into the
corners so although the e-trike 100 has the three-wheel
stability of a trike, it rides like a bicycle in the corners. This
feature is important for safety when traveling at speed.

[0119] In one aspect, the saddle of the e-trike may 100 be
mounted such that the saddle is connected to the elastomeric
torsional element. In this case, the saddle is directly con-
nected to the front wheel arch, and can tilt in unison with the
front wheel assembly. This allows the rider to lean their body
into a turn while turning. Element 2404 in view 2400 depicts
such a saddle construction directly connected to elastomeric
torsional element 2402.

[0120] FIG. 25 is a view 2500 of a saddle 2502 rigidly
attached to a rear assembly 2504 of e-trike 100. In this
embodiment, only the front wheel assembly and the handle-
bars (collectively referred to as the “front frame” or “front
assembly”) 2508 are connected to the elastomeric torsional
element 2506 (similar to elastomeric torsional element
1602), and are enabled to tilt. The saddle 2502, on the other
hand, is cannot tilt, since the saddle is rigidly attached to the
rear assembly 2504.

[0121] In an aspect, the saddle itself 2502 is adjustable,
and can be raised or lowered depending on a leg length of
the rider. In one aspect, the elastomeric torsion element 2506
is selected or designed such that an elastic torque exerted by
the elastomeric torsion element 2506 ensures that the steer-
ing column (a part of front frame 2508) returns to vertical
when stationary or not under an external force exerted by the
rider. At the same time, this elastic torque is not too high to
prevent requisite tilt to for tangential impingement of the
front wheel to the road surface while turning.

[0122] When the saddle 2502 is affixed to the non-tilting
rear frame 2504 and the elastomeric torsional element 2506
is attached to the front frame 2508, this arrangement allows
the steering column to tilt adequately and for the rider to
shift their weight to counteract the centrifugal force for the
dynamic/variable conditions depending upon turn radius and
velocity.

[0123] Inoneembodiment, the front frame suspension and
pedal assembly (e.g., pedal assembly 1500) of e-trike 100
allows rider to backpedal, coast or freewheel just like a
regular bicycle. Both pedals (i.e., pedals 1502 and 1504) are
fully synchronized due to the use of a two-chain system (i.e.,
chains 1506 and 1508), each driving the wheel hub 1510 in
a forward direction. Inside the wheel hub 1510 is a triple-
axle system with a rolling clutch. This results in silent
operation when backpedaling, instead of the clicking sound
that is a characteristic commonly seen in bicycles. In this
regard, the e-trike 100 is smooth and quiet.
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[0124] Inan aspect, the each of the front and rear assembly
of e-trike 100 may be comprised of an aluminum frame that
can be made much lighter in weight as compared to a regular
tricycle, whose frame has to be very strong and rigidly
welded together. These front and rear assemblies may be
connected by a combination of the elastomeric torsional
element 1602 and the mid suspension 1606. Mid suspension
1606 is configured to provide a smooth ride for both the rider
and for occupants or cargo in the cargo box 202. In an
aspect, mid suspension 1606 is implemented using a coil
over shock (or damper) mechanism that absorbs a large
portion of an impact when the e-trike 100 travels over
bumps.

[0125] In general, a tricycle frame needs to be made
structurally rigid to provide the requisite structural strength
to the frame. The downside of this construction is that the
corresponding ride over bumps and rough terrain can be
very uncomfortable and jarring for the rider, as the bumps
are transmitted substantially unattenuated to the rider. In an
aspect, the frame connecting the front and rear wheels for
the e-trike 100 does not need to be made strong and rigid
when the midframe suspension component (i.e., mid sus-
pension 1606) is used. In the e-trike 100, the weight is
distributed throughout the structure, and the dynamic load is
absorbed by the shock (e.g., a mid-frame suspension com-
ponent, or mid suspension 1606).

[0126] In one aspect, a center of gravity of the e-trike 100
is designed to be as low as possible. The rider’s center of
gravity is important so that the centrifugal force when
steering around corners can be counteracted. As far as the
load carried by the e-trike 100 (e.g., in the cargo box 202)
18 concerned, it 1s desirable that the load itself remain flat and
parallel to the ground and contribute as little as possible to
the centrifugal force on cornering. To further lower the
center of gravity of the rear frame, the batteries are mounted
under the rear frame, and the cargo box 202 is designed so
that the main mass carried in the cargo box 202 is as low as
possible. In one aspect, the mass carried in the cargo box 202
is at the center of the rear wheels. In a particular aspect the
rear wheels are 20 inches in diameter. The rear wheels each
have the same cross section as the front wheel, of 2.25 inch.
This provides further shock absorbing properties for a
smoother ride.

[0127] In an aspect, the cargo box 202 is a demountable
box cart. In this sense, the cargo box 202 is also referred to
as a “cargo boxcart”. The cargo box 202 can be released and
demounted from the e-trike 100, and moved around on
wheels. Once the lock for the cargo box 202 is released, the
cargo box 202 can be lifted up and demounted, and wheeled
around like a cart. In an aspect, the cargo box 202 can be
used as a shopping cart. A rider transporting children can
demount the cargo box 202 and transport the children
through a supermarket while using the cargo box 202 on
wheels as a shopping cart. In this way, the rider can bring
their children or valuables with them, and does not need to
leave their children or valuables outside with the e-trike 100.
After the rider is done with their shopping trip, they can
attach the cargo box 202 back on the e-trike 100 and ride
away.

[0128] Another feature of having the box cart demount-
able 202 is that the e-trike 100 can be folded when the cargo
box 202 is demounted. The steps for folding the e-trike are
as follows:
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[0129] Lock the steering column of e-trike 100 (e.g., by
using the steering lock 1902).

[0130] Use the quick release (e.g., self-latching fold
lock 1608) to unlock the midsection lock of the e-trike
100.

[0131] The e-trike 100 can now be folded and rested on
its two rear wheels and a jockey wheel. The e-trike is
maneuverable in the folded state, and can be rolled into
a building.

[0132] No tools are required to fold or unfold the e-trike
100.

[0133] The folded e-trike 100 can fit into an elevator, and
be wheeled into an apartment. In this way, an owner of the
e-trike 100 does not need to store the e-trike outdoors (e.g.,
in the street). The folded e-trike 100 is relatively compact,
and this feature addresses issue of storing a large cargo trike
with an attached cargo box. It is important to note that the
cargo box 202 needs to be removed before the e-trike 100
can be folded (or unfolded).

[0134] To unfold the e-trike 100, a reverse sequence of
operations can be performed:

[0135] Unfold the e-trike 100 so that self-latching fold
lock 1608 engages

[0136] Unlock the steering lock 1902 to allow a full
range of motion for the steering.

[0137] Therelative simplicity of folding and unfolding the
e-trike 100 is advantageous to an owner/rider, especially for
owners living in an apartment. The demountable cargo box
202 advantageously has versatility, as it can be used not only
for transport while mounted on the e-trike 100, but also as
a wheeled cart to carry and transport children and/or cargo
when demounted from the e-trike.

[0138] Insummary, the features of the e-trike 100 include:

[0139] The tilting e-trike 100 is inherently safer than a
cargo bike, since the three-wheel configuration is inher-
ently stable as compared to a cargo bike. A rider of the
e-trike 100 does not have to worry about balancing the
vehicle on two wheels, particularly when starting and
stopping. In addition, the tilting feature of the e-trike
100 addresses the associated instability of a three-
wheeled platform (i.e., a tricycle) when negotiating
turns. In the e-trike 100, the tilting aspect (i.e., dynamic
tilt control) is achieved by the elastomeric torsion
element 1602, as described previously.

[0140] The folding feature of the e-trike 100 (with the
cargo box 202 demounted) allows an owner to transport
and store the e-trike 100 in relatively compact spaces.
For example, the folded e-trike 100 can be wheeled into
a building, into an elevator, and then into an apartment.
This allows an owner of the e-trike 100 to store the
e-trike indoors. In part, the folding capability is
achieved by the front-drive capability of the e-trike 100
for rider inputs, where rider inputs are directly trans-
mitted to the front wheel via, for example, pedal
assembly 1500. This front-drive configuration prevents
the need for mechanical linkage to transmit power to
the rear wheels (as would be required for a rear-drive
configuration similar to a bicycle). Not having such a
mechanical linkage further facilitates folding.

[0141] The full mid suspension 1606 helps improve ride
comfort by eliminating the need for a solid tricycle
frame assembly. Mid suspension 1606 is configured to
absorb dynamic impacts due to bumps and uneven
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terrain. This aspect reduces stress on the e-trike 100
assembly, as well as improves ride comfort.

[0142] The e-trike 100 is configured as an all-wheel
drive vehicle via a direct rider inputs to the front wheel,
and an electric motor at each of the rear wheels. This
all-wheel drive configuration is advantageous, as the
rear motors provide rider assist to reduce an amount of
effort exerted by the rider when pedaling. At the same
time, the all-wheel drive configuration can be designed
to provide better traction and ride stability as compared
to front-only or rear-only drive configurations. This
provides a greater margin of safety for the rider, making
the e-trike 100 a safer vehicle than its front-drive or
rear-drive counterparts.

[0143] In an aspect, the cargo box 202 may be config-
ured to be used as a hot/cold vending storage system.
Specifically, the cargo box 202 may be modified with
insulating properties and/or heating or cooling features
that may be used to keep hot items hot, and cold items
cold. This allows the e-trike 100 to be used as a hot
food vending system, or a cold food (e.g., ice cream or
desserts) vending system.

[0144] FIGS. 26-28 show some of many different possible
configurations for e-trike 100.

[0145] FIG. 26 is a view 2600 of an e-trike 100. As
depicted, view 2600 shows the following features of e-trike
100:

[0146] A Lexan™ passenger rain cover 2604 for the
cargo box 202. This rain cover is transparent for
passenger comfort. An embodiment also includes a rear
hinge for the passenger rain cover 2604, that also
includes a locking feature.

[0147] A safety frame 2608 that encircles and holds the
cargo box 202 in place while also providing a level of
crash resistance.

[0148] Lift handles and child step 2606 to allow the
safety frame to be lifted, and to facilitate children
getting in and out of the cargo box 202, respectively.

[0149] Caster wheel(s) 2602 that enhance maneuver-
ability of the e-trike when folded. The e-trike is shown
to be resting on such a caster in FIG. 3C. Caster
wheel(s) 2602 may be used to wheel e-trike 100 when
folded, in conjunction with the rear wheels of e-trike
100.

[0150] FIG. 27 is a view 2700 of e-trike 100. As depicted,
FIG. 27 shows the following features of e-trike 100:

[0151] Steering lock lever 2712 to lock steering wheel/
handlebar assembly prior to folding the e-trike.

[0152] Brake levers such as brake lever 2710 mounted
on the handlebar, that actuate dual rear-mounted disc
brakes.

[0153] Elastomeric torsional element 2704 that allows
the front assembly comprising the handlebar, front
wheel and pedal assembly to tilt as described above.

[0154] Seat post/saddle 2708 mounted rigidly on the
rear frame.
[0155] Hard shell lockable cover 2702 for the cargo box

202 as an alternative to the Lexan™ passenger rain
cover 2604.

[0156] Dual battery and/or dual motor options 2706 for
electric assist features. The batteries are mounted
below the rear frame to lower the center of gravity of
the e-trike 100.
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[0157] FIG. 28 is a view 2800 of an e-trike 100. As
depicted, view 2800 includes:

[0158] Demountable box cart/cargo box 202 demounted
from the e-trike 100. Cargo box 202 is shown to have
cover 2702 attached.

[0159]

[0160] A pair of guide rails 2804 that allow the cargo
box 202 to be rolled on or off the e-trike 100 when
mounting or demounting the cargo box 202.

[0161] Load/unload wheels 2806 on the cargo box 202
that slide/roll on the guide rails 2804 when mounting or
demounting the cargo box 202.

[0162] Double casters 2808, similar to the front wheels
of a shopping cart, on cargo box 202. In an aspect, a
swiveling capability of the double casters 2808 allow
the cargo box 202 to be maneuvered in a manner
similar to a shopping cart. This feature can be helpful
in places such as malls or supermarkets.

[0163] FIG. 29 is a close-up view 2900 of a folding and
tilting mechanism of e-trike 100. As depicted, view 29
includes:

[0164] Front frame 2902 attached to the elastomeric
torsional 2912 element to control steering tilt. Elasto-
meric torsional element 2912 is rigidly attached to rear
frame 2908.

[0165] Caster 2910 that allows the folded e-trike 100 to
be rolled around (for example, into an elevator).

[0166] Teflon bushings 2916 that enable folding while
also functioning as suspension bearings.

[0167] One of two self-latching fold locks 2906 that
hold open the e-trike 100 rigidly in the unfolded state.

[0168] A spring coil-over shock absorber 2904, as
described previously.

[0169] A reaction damping adjustment 2914 to adjust
the response of the shock absorber to uneven terrain
and bumps.

[0170] FIG. 30A is a view 3000 of a rickshaw attachment
3002 mounted on e-trike 100. The rickshaw attachment 3002
may allow the e-trike 100 to be configured as a rickshaw to
transport passengers. The rickshaw attachment 3002 may
have a similar base structure as the cargo box 202 (including,
for example, the base frame, attachment points, etc., that
enable the rickshaw attachment 3002 to be mounted to the
rear frame of the e-trike 100, and wheeled casters for
transport when demounted from the e-trike 100).

[0171] FIG. 30B is a view 3001 of rickshaw attachment
3002 demounted from e-trike 100. As seen in FIGS. 30A and
30B, the rickshaw attachment 3002 may include a seat with
side handles that may accommodate one or two passengers.
FIG. 30B shows the rickshaw attachment 3002 resting on
casters when demounted from the e-trike 100. The casters
allow the rickshaw attachment 3002 to be easily transported
(e.g., wheeled or rolled).

[0172] FIG. 31A is a view 3100 of a flatbed attachment
3102 (also referred to as a “cargo rack”) mounted on e-trike
100. The flatbed attachment 3102 may allow the e-trike 100
to transport cargo, with the flatbed attachment 3102 acting as
a pallet. The flatbed attachment 3102 may have a similar
base structure as the cargo box 202 (including, for example,
the base frame, attachment points, etc., that enable the
flatbed attachment 3102 to be mounted on the rear frame of
the e-trike 100, and wheeled casters for transport when
demounted from the e-trike 100).
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[0173] FIG.31Bisaview 3101 of flatbed attachment 3102
demounted from e-trike 100. View 3100 shows the flatbed
attachment resting on casters when demounted from the
e-trike. The casters allow the flatbed attachment to be easily
transported (e.g., wheeled or rolled).
[0174] FIG. 32 is a view of elastomeric torsional element
3200. As depicted, elastomeric torsional element 3200
includes central core 3204, surrounded by four elastic (e.g.,
rubber) restraints such as elastic restraints 3202. Central core
3204 may be made of metal, and configured to rotate about
a rotational axis that may be substantially parallel to a
longitudinal axis associated with e-trike 100. A rotation of
central core 3204 may be opposed by restorative elastic
forces generated by each of the elastic restraints, including
elastic restraint 3202. Central core 3204 may be rigidly
affixed to the front assembly (e.g., at least the front wheel,
wheel arch and handlebars) of e-trike 100. Elastomeric
torsional element 3200 may be a component of elastomeric
torsional element 1602 or 2506.
[0175] FIG. 33 is a view of e-trike 3300. E-trike 3300 may
be similar to e-trike 100, the only differences being:
[0176] A smaller front wheel 3302 on e-trike 3300 as
compared to e-trike 100. In one aspect, all three wheels
on e-trike 3300 are 20" in diameter. The smaller front
wheel size helps reduce packaging and storage size,
whilst the sprocket sizes are chosen to maintain the
turns: velocity ratio. An embodiment of e-trike 3300
includes a folding handlebar stem to further reduce
packing volume.
[0177] An anti-vibration shock absorber (described sub-
sequently) used in place of spring coil-over shock
absorber 2904.

[0178] FIG. 34 is a view 3400 of front wheel 3302 of
e-trike 3300. View 3400 also depicts pedal assembly 3402
that is similar to pedal assembly 1500.

[0179] FIG. 35 is a view 3500 of a front portion of e-trike
3300. View 3500 depicts front wheel 3302, pedal assembly
3402, and saddle 3502.

[0180] FIG. 36 is a view 3600 of an e-trike 3300 depicting
handlebar 3602 and saddle 3502.

[0181] FIG. 37 is a view 3700 depicting a connection
between front assembly 3706 (including front wheel 3302)
and rear assembly 3702 of e-trike 3300. View 3700 also
depicts locking knob 3704 that, when tightened by a user,
rigidly locks the front assembly 3706 of e-trike 3300 to the
corresponding rear assembly 3702 when e-trike 3300 is
unfolded. Prior to folding e-trike 3300, a user has to loosen
locking knob 3704.

[0182] FIG. 38 is a close-up view 3800 of e-trike 3300
depicting elastomeric torsional element 3802. Elastomeric
torsional element 3802 may be similar to elastomeric tor-
sional element 1602. The elastomeric torsional element
3802 allows the handlebar 3602, front wheel 3302, and
pedal assembly 3402 (in general, front assembly 3706) to tilt
relative to the rear frame (in general, rear assembly 3702),
against elastic/spring tension exerted by the elastomeric
torsional element 3802, about a longitudinal axis associated
with the e-trike 3300. In another embodiment, the handlebar
3602, the front wheel 3302, the pedal assembly 3402, and
the saddle 3502 are allowed to tilt, against elastic/spring
tension exerted by the elastomeric torsional element 3802,
about a longitudinal axis associated with the e-trike 3300.
FIG. 38 also depicts locking knob 3704. View 3800 is a
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sectional view that does not depict the connection portion of
the front assembly to the rear assembly of e-trike 3300.
[0183] FIG. 39 is a view 3900 of a portion of e-trike 3300,
depicting front wheel 3302, elastomeric torsional element
3802, and locking knob 3704. View 3900 is a sectional view
that does not depict the connection portion of the front
assembly to the rear assembly of e-trike 3300.
[0184] FIG. 40 is a view 4000 depicting folded e-trike
3300. In an aspect, e-trike 3300 is configured to fold in a
manner similar to e-trike 100, for compact transportation
and storage. Also, e-trike 3300 may be designed such that all
the accessories for e-trike 100 are compatible with e-trike
3300.
[0185] FIG. 41 is a view 4100 of e-trike 3300 depicting
accessory mounting chassis 4102. Accessory mounting
chassis 4102 may be used as a base for accessories such as
cargo box 202, rickshaw attachment 3002, and flatbed
attachment 3102. Accessory mounting chassis 4102 may
include one or more wheels and casters that:

[0186] Enable an accessory to be wheeled around like a

shopping cart when demounted from e-trike 3300, and

[0187] Enable the accessory to be smoothly rolled onto
or off of e-trike 3300 when respectively mounting or
demounting the accessory on or off of e-trike 3300.

[0188] FIG. 42 is a close-up view 4200 of e-trike 3300
depicting accessory mounting chassis 4102.

[0189] FIG. 43 is a rear view 4300 of e-trike 3300 depict-
ing rear-mounting rail 4302. E-trike 3300 may include a
second rear-mounting rail that is only partially visible in
view 4300. In an aspect, rear-mounting rail 4302 and the
second rear-mounting rail are used as guide rails and form
a supporting frame on e-trike 3300, on which accessory
chassis 4102 is rolled on and rigidly connected when mount-
ing the respective accessory. Rear-mounting rail 4302 and
the second rear-mounting rail may also be used as guide rails
when rolling the respective accessory off of e-trike 3300
while demounting the accessory. Rear-mounting rail 4302
and the second rear-mounting rail are thus used for support-
ing an accessory when mounted on e-trike 3300, and to
guide a motion of the accessory when mounting or demount-
ing the accessory on or off e-trike 3300.

[0190] FIG. 44 is a view 4400 depicting folded e-trike
3300 in a shipping box 4402. In one aspect, the dimensions
of the shipping box depicted in view 4400 may be 1.4 meters
long x 0.9 meters widex0. 8 meters tall (55"x35"%x32"). This
shipping box size is smaller than the shipping box for e-trike
100. In this sense, e-trike 3300 has an advantage of being
more compact in folded size as compared to e-trike 100.

[0191] FIG. 45 is a view 4500 depicting a connection
between front assembly 3706 and rear assembly 3702 of
e-trike 3300. In an aspect, the connection between front
assembly 3706 and rear assembly 3702 is enabled via a
mechanical connection that includes anti-vibration shock
absorber 4502. This mechanical connection can be locked or
unlocked via locking knob 3704. Anti-vibration shock
absorber 4502 is configured to as a shock absorber that
absorbs shock and vibrations due to road impacts, thereby
improving ride quality for a rider. In an aspect, anti-vibration
shock absorber 4502 is comprised of an elastic material such
as rubber. Anti-vibration shock absorber 4502 may perform
functions similar to spring coil-over shock absorber 2904.
View 4500 also depicts caster 4504 for moving e-trike 3300
when folded.
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[0192] FIG. 46 is a view 4600 depicting elastomeric
torsional element 3802. View 4600 is a cross-sectional view
of elastomeric torsional element 3802. In an aspect, elasto-
meric torsional element 3802 includes Teflon bearings 4602
and 4604. Each of Teflon bearings 4602 and 4604 is con-
figured to allow the front assembly 3706 of e-trike 3300 to
rotate about elastomeric torsional element 3802 to facilitate
the tilting of handlebar 3602, front wheel 3302, and pedal

assembly 3402 relative to rear assembly 3702.

[0193]
following table.

Features of e-trike 3300 are summarized in the

TABLE 2

Features of folding e-trike 3300

Features

Benefit

Tilting “Delta” Trike
Folding, ultra compact, high
capacity

Unloaded weight circa 16 Kg
(35 Ibs.)

Adjustable “mid-suspension”
Standard bicycle ride height
Ultralight-compact design circa
50 lbs ++

In use length-220 cm (86”)
Width-76 e¢m (307)

Folded Length-100 cm (40™)

Lightweight Aluminum 6061-T6
frame

Coil-over shock, mid-suspension
Low Step-Thru, free-standing
design

Ultra compact geared motor

36V 250 W (35 nM torque) 20 Ah
Battery

Front & Rear disc brakes
Minimalistic design

Large demountable/Interchangeable
“Box-Cart” High capacity 300 liters
(75 US gallons)

100 Kg (220 Lbs)
Ships fully assembled
Bluetooth motor control

Great Quality
All wheel drive

Low C-of-G, Safer cornering,
easier transportation

Ultra-smooth ride

Safer to “see and be seen”
Easier parking/transportation

Natural ride dynamic

Ease of access/storage
Upright, goes in double

door elevators

Total weight 30 Kg (65 lbs)
excluding battery/accessories.
Smooth ride, adjustable to suit rider.
Easy mount/dismount, no
kickstand, safer Load/Unload
Class 1, low noise, high
torque, long range.

Single lever stopping power
Stylish, easier/lower maintenance
Facilitates folding/
transportation/storage.

Ideal for:-deliveries, shopping,
transportation

(excluding accessories)

Saves cost and “Ready to Go”
Stylish, fewer cables, easier
cleaning & maintenance
Reliable and long lasting

Optional Accessories

Seat Boards Converts from seat/foot well,

to storage compartment.

Improved safety-“See and be Seen”
Keeps contents dry

Reduced wind resistance

and driving rain to face.

Combined Torque 70 nM.,

LED Head, Side and Tails lights
Tonneau and/or Canopy cover
Aerodynamic windshield/fairing

All-Wheel drive. Front wheel

pedals, extended range

dual motor/battery to each rear

wheel

Front wheel lock Convenient/Improved security
Box Cart

Flat Bed Two totes

Rickshaw Two children, up to 100 Kg total

Maneuverability of a BMX

[0194] Although the present disclosure is described in
terms of certain example embodiments, other embodiments
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will be apparent to those of ordinary skill in the art, given the
benefit of this disclosure, including embodiments that do not
provide all of the benefits and features set forth herein,
which are also within the scope of this disclosure. It is to be
understood that other embodiments may be utilized, without
departing from the scope of the present disclosure.

What is claimed is:

1. A transportation device comprising:

a rear assembly including:

a rear frame;

a first rear wheel and a second rear wheel mounted to
the rear frame;

a first electric motor and a second electric motor
mechanically connected to the first rear wheel and
the second rear wheel respectively, wherein the first
electric motor and the second electric motor are
configured to provide electrical assistance to a user
of the transportation device; and

an electrical power source comprising a battery, config-

ured to power the first electric motor and the second

electric motor; and

a front assembly comprising:

a saddle configured to support the user;

a front wheel connected to the saddle via a wheel hub
and a fork; and

an elastomeric torsional element connecting the front
assembly and the rear assembly, wherein the elasto-
meric torsional element is configured to permit a
range of motion of the front assembly relative to the
rear assembly, about a longitudinal axis referenced to
the transportation device, and wherein the range of
motion is constrained by a combination of one or
more mechanical stops at the end of the range of
motion, and an elastic force exerted by the elasto-
meric torsional element against the range of motion
when the front assembly is moved away from a
neutral position.

2. The transportation device of claim 1, further compris-
ing a mechanical lock that overrides the elastomeric torsion
element, to prevent any motion of the front assembly relative
to the rear assembly.

3. The transportation device of claim 1, wherein the front
assembly further includes a pedal assembly configured to
transfer mechanical inputs from the user to the front wheel,
to propel the transportation device, wherein the pedal assem-
bly is offset to a rearward position referenced to the wheel
hub.

4. The transportation device of claim 3, wherein the offset
reduces a yawing motion of the transportation device when
the transportation device is being pedaled by the user.

5. The transportation device of claim 3, wherein the
mechanical inputs are transmitted from the user to the front
wheel via the pedals, and via a chain assembly connecting
the pedals to the front wheel.

6. The transportation device of claim 4, wherein a turn
ratio associated with the chain assembly is 1.4:1, which is
further associated with a pedaling cadence of 1 inch by the
user, corresponding to a speed of 15 mph associated with the
transportation device.

7. The transportation device of claim 1, wherein the
transportation device is foldable about an axis at a point of
connection between the front assembly and the rear assem-
bly.
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8. The transportation device of claim 7, wherein a self-
latching or a manually-actuated lock locks the transportation
device in an unfolded state.

9. The transportation device of claim 1, farther compris-
ing a cadence sensor configured to sense a pedaling cadence
associated with user inputs.

10. The transportation device of claim 9, wherein the
cadence sensor is mechanically connected to the pedal
assembly.

11. The transportation device of claim 10, wherein if the
cadence sensor detects that the user has stopped pedaling,
the power inputs to the first electric motor and the second
electric motor are correspondingly terminated.

12. The transportation device of claim 11, wherein one or
more commands to terminate power inputs to the first
electric motor and the second electric motor are transmitted
by a wireless communication link.

13. The transportation device of claim 12, wherein the
communication link is a Bluetooth communication link.

14. A transportation device comprising:

a rear assembly including:

a rear frame;

a first rear wheel and a second rear wheel mounted to
the rear frame;

a first electric motor and a second electric motor
mechanically connected to the first rear wheel and
the second rear wheel respectively, wherein the first
electric motor and the second electric motor are
configured to provide electrical assistance to a user
of the transportation device; and

an electrical power source comprising a battery, config-

ured to power the first electric motor and the second

electric motor; and

a front assembly mechanically connected to the rear
assembly, the front assembly comprising;

a saddle configured to support the user;

a front wheel connected to the saddle via a wheel hub and

a fork; and

a pedal assembly configured to transfer mechanical
inputs from the user to the front wheel, to propel the
transportation device, wherein the pedal assembly is
offset to a rearward position referenced to the wheel
hub.
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15. The transportation device of claim 14, wherein the
offset reduces a yawing motion of the transportation device
when the transportation device is being pedaled by the user.

16. The transportation device of claim 14, wherein the
mechanical inputs are transmitted from the user to the front
wheel via the pedals, and via a chain assembly connecting
the pedals to the front wheel.

17. The transportation device of claim 15, wherein a turn
ratio associated with the chain assembly is 1.4:1, which is
further associated with a pedaling cadence of 1 inch by the
user, corresponding to a speed of 15 mph associated with the
transportation device.

18. The transportation device of claim 14, wherein the
front assembly further includes an elastomeric torsional
element connecting the front assembly and the rear assem-
bly, wherein the elastomeric torsional element is configured
to permit a range of motion of the front assembly relative to
the rear assembly, about a longitudinal axis referenced to the
transportation device, and wherein the range of motion is
constrained by a combination of one or more mechanical
stops at the end of the range of motion, and elastic force
exerted by the elastomeric torsional element against the
range of motion when the front assembly is moved away
from a neutral position.

19. The transportation device of claim 18, further com-
prising a mechanical lock that overrides the elastomeric
torsion element, to prevent any motion of the front assembly
relative to the rear assembly.

20. The transportation device of claim 14, further com-
prising a cadence sensor configured to sense a pedaling
cadence associated with user inputs.

21. The transportation device of claim 20, wherein the
cadence sensor is mechanically connected to the pedal
assembly.

22. The transportation device of claim 21, wherein if the
cadence sensor detects that the user has stopped pedaling,
the power inputs to the first electric motor and the second
electric motor are correspondingly terminated.

23. The transportation device of claim 22, wherein one or
more commands to terminate power inputs to the first
electric motor and the second electric motor are transmitted
by a wireless communication link.

24. The transportation device of claim 23, wherein the
communication link is a Bluetooth comniunication link.

* ok % ok &
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(57) ABSTRACT

The present invention discloses a tricycle having two riding
modes, the tricycle comprising: a frame, a single-wheel
assembly and a first handlebar mounting base that are
disposed at one longitudinal end of the frame, a double-
wheel assembly and a second handlebar mounting base that
are disposed at the other longitudinal end of the frame, a
transmission mechanism disposed between the second
handlebar mounting base and the first handlebar mounting
base, and a handlebar assembly selectively disposed on the
first handlebar mounting base or the second handlebar
mounting base, the single-wheel assembly comprising a
steering wheel and a first pedal for driving the steering wheel
to roll, the double-wheel assembly comprising two wheels
widthwise spaced apart and a second pedal for driving the
two wheels to roll. The tricycle has a first riding mode with
single front wheel and double rear wheels and a second
riding mode with double front wheels and single rear wheel.
The tricycle of the present invention may easily switch
between two riding modes and may increase the fun of
riding.
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TRICYCLE WITH TWO RIDING MODES

TECHNICAL FIELD

[0001] The invention relates to tricycles. More specifi-
cally, it relates to a tricycle with two riding modes, one mode
being implemented with single front wheel and double rear
wheels while the other mode being implemented with
double front wheels and single rear wheel.

BACKGROUND ART

[0002] The normal riding mode of existing tricycles ridden
by children is implemented with single front wheel and
double rear wheels, where the single front wheel is a steering
wheel which may be controlled via a handlebar to control
steering. For sake of riding safety, the riding mode of some
tricycles is implemented with double front wheels and single
rear wheel. For example, the Chinese patent application CN
101830264A discloses a novel front-mounted type tricycle
vehicle, including a novel front-mounted type motor tri-
cycle, a novel front-mounted type electric tricycle, and a
novel front-mounted type tricycle. The tricycle vehicle has
the structure of two front wheels and one rear wheel. A front
fork portion comprises a direction control lever, a left-and-
right eccentric steering mechanism, a front fork fixing
frame, a damping device, a left wheel and a right wheel. The
direction control lever has a pivot point in its middle, and is
coupled to the front fork fixing frame by a pivot shaft. The
front fork fixing frame is coupled and integrated together
with the ridge of the tricycle body. The rear wheel is
disposed under the crossbar of the tricycle body. A front
saddle and a back saddle are disposed above the rear wheel.
For another example, the Chinese patent application CN
1572644A discloses a three-wheel rolling vehicle with a
front two-wheel steering mechanism, the vechicle compris-
ing a frame, a handlebar, a rear wheel rotating with respect
to the frame, and a steering assembly which operates two
front wheels. Two horizontal crossbars are disposed, and
coupled to side tubes via hinges and coupled to the frame via
additional hinges. The side tubes rotatablely support steering
tubes. All these existing tricycles have only one riding mode,
either a mode of single front wheel and double rear wheels
or a mode of double front wheels and single rear wheel. It
is not possible to simultaneously have two riding modes
implemented on the same tricycle, not to mention to switch
between two riding modes. In other words, if riders are to
enjoy the fun of two riding modes, they have to own two
tricycles having different riding modes, which is not con-
venient for the riders.

SUMMARY OF THE INVENTION

[0003] The technical problem to be solved by the inven-
tion is to overcome the deficiencies existed in the prior art.
The invention provides a tricycle, which may easily switch
between two riding modes and may increase the fun of
riding.

[0004] The present invention discloses a tricycle having
two riding modes, the tricycle comprising: a frame, a
single-wheel assembly and a first handlebar mounting base
that are disposed at one end of the frame along its longitude,
a double-wheel assembly and a second handlebar mounting
base that are disposed at the other end of the frame along its
longitude, a transmission mechanism disposed between the
second handlebar mounting base and the first handlebar
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mounting base, and a handlebar assembly selectively dis-
posed on the first handlebar mounting base or the second
handlebar mounting base, the single-wheel assembly com-
prising a steering wheel and a first pedal for driving the
steering wheel to roll, the double-wheel assembly compris-
ing two wheels horizontally spaced apart and a second pedal
for driving the two wheels to roll, the tricycle having a first
riding mode with single front wheel and double rear wheels
and a second riding mode with double front wheels and
single rear wheel.

[0005] The tricycle further comprises a saddle, the frame
having disposed thereon a first saddle mounting base and a
second saddle mounting base, the saddle being disposed on
the first saddle mounting base in the first riding mode, while
the saddle being disposed on the second saddle mounting
base in the second riding mode.

[0006] The first saddle mounting base is closer to the
single-wheel assembly and the first handlebar mounting base
compared with the second saddle mounting base.

[0007] The frame comprising at its end where the double-
wheel assembly and the second handlebar mounting base are
disposed: a longitudinal ridge which extends longitudinally
and downwards at an angle of inclination and a mounting
frame which extends from the end of the longitudinal ridge
and downwards at an angle of inclination, the mounting
frame being in the shape of “E” and comprising a horizontal
ridge horizontally extending from the end of the longitudinal
ridge and three cantilevers extending longitudinally from the
horizontal ridge and downwards at an angle of inclination,
where the two outer cantilevers having respectively disposed
at their outer side one of the two wheels in the double-wheel
assembly and having respectively disposed at their inner
side two ends of the second pedal in the double-wheel
assembly, and the middle cantilever having correspondingly
disposed a central part of the second pedal.

[0008] The single-wheel assembly further comprises a
wheel impact absorption mechanism for buffering the
bounce of the steering wheel; and/or the double-wheel
assembly further comprises two wheel impact absorption
mechanisms respectively disposed in two wheels for buff-
ering the bounce of the two wheels.

[0009] The single-wheel assembly further comprises a
clutching mechanism disposed in the steering wheel for
controlling whether the horizontal axis of the steering wheel
and the first pedal are coupled together; and/or the double-
wheel assembly further comprises two clutching mecha-
nisms respectively disposed at the two wheels for respec-
tively controlling whether the horizontal axes of the two
wheels and the second pedal are coupled together.

[0010] The first handlebar mounting base comprises: a
vertically-disposed tube, a body of steering mechanism that
is disposed in the tube, and a first transmission interface
mechanism coordinating with the body of steering mecha-
nism, the body of steering mechanism being coupled to the
single-wheel assembly, and directly coordinating with the
handlebar assembly to form a steering assembly in a first
riding mode.

[0011] The second handlebar mounting base comprising: a
vertically-disposed tube, a second transmission interface
mechanism disposed in the tube, where the body of steering
mechanism coordinating with the handlebar assembly
through the first transmission interface mechanism, the
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transmission mechanism and the second transmission inter-
face mechanism so as to form a steering assembly in a
second riding mode.

[0012] The steering assembly comprises: two discontinu-
ous recessed members, each recessed member being an arch
having two ends and distributing along the circumference of
the tube; a guidance member which may be configured to
rotate in the two recessed members, where the rotation is
limited by the two ends of each recessed member; a sup-
porting structure for supporting the tube; a pressure trans-
mission member non-rotatablely fixed on the supporting
structure and coupled to the guidance member that may push
the guidance member into one of the two recessed members,
where the pressure transmission member being configured to
quit the guidance member from one of the two recessed
members in response to a pressure.

[0013] The tricycle further comprises a housing detach-
ably disposed on the frame.

[0014] Compared with the prior art, the tricycle of the
present invention may easily switch between two riding
modes and may increase the fun of riding.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order to understand the invention and to see how
it may be carried out in practice, embodiments will now be
described, by way of non-limiting example only, with ref-
erence to the accompanying drawings, in which:

[0016] FIG. 1 is a perspective view of the tricycle of the
present invention in a first riding mode.

[0017] FIG. 2 and FIG. 3 are perspective views of the
tricycle in a first riding mode from two different perspectives
according to the present invention.

[0018] FIG. 4 is a perspective view of the tricycle of the
present invention in a second riding mode.

[0019] FIG. 5 and FIG. 6 are perspective views of the
tricycle in a second riding mode from two different perspec-
tives according to the present invention.

[0020] FIG. 7 is a perspective view of the single-wheel
assembly of the present invention.

[0021] The reference numerals are listed as follows: 1:
frame; 11: first saddle mounting base; 12: second saddle
mounting base; 13: longitudinal ridge; 14: mounting frame;
2: single-wheel assembly; 21: steering wheel; 22: first pedal,
3: first handlebar mounting base; 31: tube; 32: body of
steering mechanism; 33: first transmission interface mecha-
nism; 4: double-wheel assembly; 41: wheel, 42: second
pedal; 5: second handlebar mounting base; 51: tube; 52:
second transmission interface mechanism; 6: handlebar
assembly; 7: transmission mechanism; 8: saddle; 9: housing.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] In the following description, the present utility
model is further described in detail with reference to accom-
panying drawings.

[0023] With reference to FIGS. 1, 2, and 3, the tricycle of
the present invention is in a first riding mode. The tricycle
generally comprises: a frame 1, a single-wheel assembly 2
and a first handlebar mounting base 3 that are disposed at
one longitudinal end of the frame, a double-wheel assembly
4 and a second handlebar mounting base 5 that are disposed
at the other end of the frame along its longitude, a trans-
mission mechanism 7 disposed between the second handle-
bar mounting base 5 and the first handlebar mounting base
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3, and a handlebar assembly 6 disposed on the first handle-
bar mounting base 3. The single-wheel assembly 2 com-
prises a steering wheel 21 and a first pedal 22 for driving the
steering wheel 21 to roll. The double-wheel assembly 4
comprises two wheels 41 widthwise spaced apart, and a
second pedal 42 for driving the two wheels 41 to roll.
[0024] The tricycle further comprises a housing 9 detach-
ably disposed on the frame 1. The tricycle may have a
variety of different appearances by changing the shape or
color of the housing 9.

[0025] The tricycle further comprises a saddle 8. The
frame 1 has disposed thereon a first saddle mounting base 11
and a second saddle mounting base 12. In the first riding
mode, the saddle 8 is disposed on the first saddle mounting
base 11.

[0026] More specifically, the frame 1 comprises, at its end
where the double-wheel assembly 4 and the second handle-
bar mounting base 5 are disposed, a longitudinal ridge 13
which extends longitudinally and downwards at an angle of
inclination and a mounting frame 14 which extends from the
end of the longitudinal ridge 13 and downwards at an angle
of inclination. The mounting frame 14 is in the shape of “E”
and comprises a horizontal ridge extending horizontally
from the end of the longitudinal ridge and three cantilevers
extending longitudinally from the horizontal ridge and
downwards at an angle of inclination, where the two outer
cantilevers have been respectively disposed at their outer
sides with one of the two wheels 41 in the double-wheel
assembly 4 and have been respectively disposed at their
inner sides with two ends of the second pedal 42 in the
double-wheel assembly 4, and the middle cantilever has
been correspondingly disposed with a central part of the
second pedal 42.

[0027] The single-wheel assembly 2 further comprises a
wheel impact absorption mechanism for buffering the
bounce of the steering wheel 21. The single-wheel assembly
2 further comprises a clutching mechanism disposed in the
steering wheel 21 for controlling whether the horizontal axis
of the steering wheel 21 and the first pedal 22 are coupled
together.

[0028] The double-wheel assembly 4 further comprises
two wheel impact absorption mechanisms respectively dis-
posed in two wheels 41 for buffering the bounce of the two
wheels 41. The double-wheel assembly 4 further comprises
two clutching mechanisms respectively disposed at the two
wheels 41 for respectively controlling whether the horizon-
tal axes of the two wheels 41 and the second pedal 42 are
coupled together.

[0029] The wheel impact absorption mechanism may be
implemented by disposing a coupling member above the
horizontal axis of the wheel, a spring contacting against and
located above the coupling member, and a groove located
below the coupling member and having a cylindrical surface
matching with the horizontal axis of the wheel.

[0030] There are a variety of implementations of the
clutching mechanism, which are not herein described in
detail for sake of brevity.

[0031] In a first riding mode, the clutching mechanism in
the single-wheel assembly 2 shall be operated to connect the
horizontal axis of the steering wheel 21 and the first pedal
22, since a first pedal 22 is needed to drive the steering wheel
21 to roll while the double-wheel assembly 4 is in a passive
status. Further, for the sake of safety, the two clutching
mechanisms in the double-wheel assembly 4 may be oper-
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ated so as to detach the horizontal axis of the two wheels 41
from the second pedal 42 so that the rolling of the two
wheels 41 would not bring along the rotation of the second
pedal 42.

[0032] The first handlebar mounting base 3 comprises: a
vertically-disposed tube 31, a body of steering mechanism
32 disposed in the tube 31, and a first transmission interface
mechanism 33 coordinating with the body of steering
mechanism 32. The body of steering mechanism 32 is
coupled to the single-wheel assembly 2. The body of steer-
ing mechanism 32 directly coordinates with the handlebar
assembly 6 to form a steering assembly in a first riding
mode.

[0033] One implementation of the steering assembly com-
prises: disposing two discontinuous recessed members (such
as discontinuous recessed member 202 at FIG. 7), each
recessed member being an arch having two ends and dis-
tributing along the circumference of the tube 31; disposing
a guidance member 203 which may be configured to rotate
in the two recessed members, where the rotation is limited
by the two ends of each recessed member; disposing a
supporting structure 207 for supporting the tube 31; and
disposing a pressure transmission member 208 non-ro-
tatablely fixed on the supporting structure 207 and coupled
to the guidance member 203, the pressure transmission
member 208 pushing the guidance member 203 into one of
the two recessed members, where the pressure transmission
member 208 may be configured to quit the guidance member
203 from one of the two recessed members in response to a
pressure. The recessed members may be disposed in the tube
31, while the guidance member 203, the supporting structure
207, and the pressure transmission member 208 may be
disposed in the body of steering mechanism 32. With such
a structure, the radian of the recessed member may limit the
rotation angle of the handlebar assembly 6 since the radian
of the accessed member may limit the rotation angle of the
guidance member and the guidance member may move
simultaneously with the handlebar assembly 6. Accordingly,
it is ensured that the rotation of handlebar assembly 6 may
bring along the steering of steering wheel 21, while the rider
1s protected from being hit by the rotation of the handlebar
assembly 6.

[0034] With reference to FIGS. 4, 5, and 6, the tricycle of
the present invention is in a second riding mode. The tricycle
in the second riding mode differs from that in the first riding
mode mainly in that: the handlebar assembly 6 is disposed
on the second handlebar mounting base 5 rather than on the
first handlebar mounting base 3 as illustrated in the first
riding mode. The saddle 8 is disposed on the second saddle
mounting base 12.

[0035] In the second riding mode, the two clutching
mechanisms in the double-wheel assembly 4 shall be oper-
ated to couple the horizontal axis of the two wheels 41 with
the second pedal 42, since a second pedal 42 is needed to
drive the two wheels 41 to roll while the steering wheel 21
is in a passive status. Further, for the sake of safety, the
clutching mechanism in the single-wheel assembly 2 may be
operated so as to detach the horizontal axis of the steering
wheel 21 from the first pedal 22 so that the rolling of the
steering wheel 21 would not bring along the rotation of the
first pedal 22.

[0036] The second handlebar mounting base 5 comprises:
a vertically-disposed tube 51, a second transmission inter-
face mechanism 52 disposed in the tube 51, where the
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handlebar assembly 6 may coordinate with the body of
steering mechanism 32 through the second transmission
interface mechanism 52, the transmission mechanism 7, and
the first transmission interface mechanism 33 so as to form
a steering assembly in a second riding mode. The steering
assembly in the second riding mode is similar to the steering
assembly in the first riding mode in their structures and
operation principals, except that the tube 31 in the first riding
mode is substituted with the tube 51. The structures and
operation principals are not herein described in detail for
sake of brevity.

[0037] Itis to be noted that, in the present embodiment, the
first saddle mounting base 11 is, compared with the second
saddle mounting base 12, closer to the single-wheel assem-
bly 2 and the first handlebar mounting base 3. In another
embodiment, the second saddle mounting base 12 may be
designed to be closer to the single-wheel assembly 2 and the
first handlebar mounting base 3 compared with the first
saddle mounting base 11. In other embodiments, only one
saddle mounting base may be disposed, where the orienta-
tions of the saddle 8 may be adjusted by spinning around for
the two riding modes. Further, the saddle 8 may be designed
without backrest so that the orientation of the saddle does
not need to be adjusted to be suitable for the two riding
modes.

[0038] Besides, in the second riding mode, the structure of
the longitudinal ridge 13 and the mounting frame 14 have
the function of protection since the structure is in front of
riding while the second pedal is disposed behind the struc-
ture. In other words, the safety of the rider is effectively
ensured when facing the impact from external objects.
[0039] Compared with the prior art, the tricycle of the
present invention with two riding modes have been disposed
on the frame 1 with a first handlebar mounting base 3 and a
second handlebar mounting base 5, and may easily switch
between a first riding mode and a second riding mode by
simply changing the mounting position of the handlebar
assembly 6. The first riding mode with single front wheel
and double rear wheels may be implemented by mounting
the handlebar assembly 6 on the first handlebar mounting
base 3, so that the rider may enjoy the fun of a common
tricycle by controlling the handlebar assembly 6 and the first
pedal 22. The second riding mode with two front wheels and
single rear wheel may be implemented by simply mounting
the handlebar assembly 6 on the second handlebar mounting
base 3, so that the rider may enjoy the fun of an inverted-
type tricycle by controlling the handlebar assembly 6 and the
second pedal 42.

[0040] The above descriptions are merely preferred
embodiments of the present invention, and are not intended
to limit the implementations of the present invention.
According to the primary concept and spirit of the present
invention, those skilled in the art may readily alter or modify
these embodiments. The scope of protection of the present
invention is limited by the claims.

1. A tricycle having two riding modes, the tricycle com-

prising:

a frame;

a single-wheel assembly and a first handlebar mounting
base that are disposed at one longitudinal end of said
frame, wherein said single-wheel assembly comprises a
steering wheel,

a double-wheel assembly and a second handlebar mount-
ing base that are disposed at the other longitudinal end
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of said frame, wherein said double-wheel assembly,
comprises two wheels widthwise spaced apart, and a
pedal for rolling said two wheels;

a handlebar assembly selectively disposed on said first
handlebar mounting base or on said second handlebar
mounting base; and

a transmission mechanism, which is capable of coordi-
nating between said handlebar assembly and said steer-
ing wheel, when said handlebar assembly is disposed
on said second handlebar mounting base, for forming a
steering assembly.

2. The tricycle of claim 1, further comprising a saddle,
said frame having disposed thereon a first saddle mounting
base and a second saddle mounting base, the saddle being
disposed on the first saddle mounting base in the first riding
mode, while the saddle being disposed on the second saddle
mounting base in the second riding mode.

3. The tricycle of claim 1, wherein the single-wheel
assembly further comprises a wheel impact absorption
mechanism disposed in the steering wheel for buffering the
bounce of the steering wheel.

4. The tricycle of claim 1, wherein the double-wheel
assembly further comprises two wheel impact absorption
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mechanisms respectively disposed in two wheels for buff-
ering the bounce of the two wheels.

5. The tricycle of claim 1, wherein the double-wheel
assembly further comprises two clutching mechanisms
respectively disposed at the two wheels for respectively
controlling whether the horizontal axes of the two wheels
and the pedal are coupled together.

6. The tricycle of claim 1, wherein the first handlebar
mounting base comprises: a vertically-disposed tube, a body
of steering mechanism disposed in the tube, said body of
steering mechanism being coupled to the single-wheel
assembly and directly coordinating with the handlebar
assembly to form a steering assembly in the first riding
mode.

7. The tricycle of claim 1, wherein the second handlebar
mounting base comprises: a vertically-disposed tube, a
transmission interface mechanism disposed in the tube,
where the transmission mechanism coordinates between the
handlebar assembly and the steering wheel through said
transmission interface mechanism, so as to form a steering
assembly in the second riding mode.

8. The tricycle of claim 1, wherein the tricycle further
comprises a housing detachably disposed on the frame.

L B T
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abling a smaller turning radius when all three wheels are tilted during a turn.
The tricycle folds through the rear frame having a hinged rear axle with link-
age to pivotal handle bars mounted to the rear frame that when pivoted from
their storage position to their operative position also pivots the rear axle
through said linkage from its stored position under the rear frame into its op-
erative position. The rear axle is segmented so that when moved to its stored
position under the rear frame each of the rear wheels can be pivotally col-
lapsed against the frame.
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COLLAPSIBLE TRICYCLE

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of priority from United States Utility Application No.
14/830,669, filed August 19, 2015, which is incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

The present invention relates generally to land vehicles and, more specifically, to a
collapsible tricycle having a front frame portion and a rear frame portion with the front
frame having linkage to all three wheels enabling a smaller turning radius when all three

wheels are tilted during a turn.

Furthermore, the tricycle folds to a smaller footprint through the rear frame having
a hinged rear axle with linkage to a pair of pivotal handle bars mounted to the rear frame
that when pivoted from their storage position to their operative position also pivots the rear
axle through said linkage from its stored position under the rear frame into its deployed

operative position.

The rear axle is segmented so that when moved to its stored position under the rear

frame each of the rear wheels can be pivotally collapsed against the frame.

The rear axle comprises a stationary subjacent axle portion and a movable superjacent
axle portion with each hinged at their distal ends to a left and right rear wheel bracket with
each bracket having an exteriorly extending spindle with a wheel mounted thereon. The
wheel bracket has a top end and a bottom end connected to arespective superjacent movable
portion and a bottom stationary portion with each wheel spindle positioned between the
bracket's axle connections so that linear movement of the superjacent axle portion relative

to the stationary subjacent axle portion causes the rear wheels to tilt in tandem.

The tricycle also provides adjustable linkage for moving the pedal assembly for

either foot or hand power.

Furthermore, the collapsible tricycle provides a segmented front frame comprising a
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curvilinear rail-like segment and seat support segment fastened to the curvilinear rail-like
segment where by pivoting the seat support segment causes a corresponding rotation of the
curvilinear rail-like segment. Also provided is a seat adjustably attachable within a
transverse slot in the seat support so that an operator steers the tricycle by shifting their
weight causing the steering rail segment and curvilinear rail-like segment to pivot along with
tilting the rear wheels in tandem. In operation, left movement of the seat results in a right
turn of the front wheel with corresponding rear wheel camber and a right movement of the

seat results in a left turn of the front wheel with corresponding rear wheel camber.

DESCRIPTION O F THE PRIOR ART

There are other land vehicles which provide for operator steering by shifting their
weight. While these land vehicles may be suitable for the purposes for which they were
designed, they would not be as suitable for the purposes of the present invention as

heretofore described.

Itis thus desirable to provide a tricycle having a seat support serving as steering rail
with linkage extending to arear axle superjacent movable axle portion so that when the seat
support steering rail is moved to the left the front wheel turns to the right the superjacent
rear axle movable portion tilts the rear wheel to the right and visa-versa when the operator

moves the steering rail to the right thereby creating a smaller turning radius for said tricycle.

Itis further desirable to provide a collapsible tricycle having linkage for moving the
handles bars from a stored frame coplanar position to an operator selective tangential position
with said handle bars having linkage to the tricycle rear axle which moves in tandem from a

folded stored position to a deployed operative position.

SUMMARY OF THE PRESENT INVENTION

A primary object of the present invention is to provide a collapsible tricycle having
linkage for moving the handles bars from a stored frame coplanar position to an operator
selective tangential position with said handle bars having linkage to the tricycle rear axle

which moves in tandem from a folded stored position to a deployed operative position.
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Another object of the present invention is to provide a collapsible tricycle having a
front wheel frame and a rear wheels frame with said front wheels frame pivotally attached

to said rear frame.

Yet another object of the present invention is to provide a collapsible tricycle wherein
said front wheel frame segment comprises a curvilinear rail-like segment and seat support

steering rail segment fastened to said curvilinear rail- like segment.

Still yet another object of the present invention is to provide a collapsible tricycle
wherein said curvilinear rail-like segment has a pedal assembly mount selectively positionable

and latchable to said curvilinear rail-like segment.

An additional object of the present invention is to provide a collapsible tricycle
wherein said curvilinear rail-like segment further provides a spindle projecting tangently

from the rear distal end providing mount for said seat support steering rail segment.

A further object of the present invention is to provide a collapsible tricycle wherein
said seat support steering rail segment comprises a bar-like structure having a longitudinal
portion extending into an obtuse angular portion wherein said longitudinal portion has a

transverse slot for mounting a seat therein.

A yet further object of the present invention is to provide a collapsible tricycle
wherein said seat support steering-rail segment obtuse-angular portion terminates in a
fastenable clamp whereby said seat support steering rail segment mounts to the spindle of

the curvilinear frame segment.

A still yet further object of the present invention is to provide a collapsible tricycle
wherein said seat support steering-rail segment further provides linkage extending
approximately from the steering wheel segment dog leg through a rear frame rotative
steering linkage post then fastened to the movable superjacent rear axle portion causing the

superjacent axle portion to move linearly relative to its stationary subjacent axle portion.

Another object of the present invention is to provide a collapsible tricycle having

linkage means for varying the position of the guide wheel and pedal assembly mount.
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Yet another object of the present invention is to provide a collapsible tricycle having

means for adjusting the back rest of the seat in a vertical movement.

Still yet another object of the present invention is to provide a collapsible tricycle

having means for adjusting the inclination of the back rest of the seat.

An additional object of the present invention is to provide a collapsible tricycle
where the pedal assembly can be positioned whereby the rider can use their hands to power

the vehicle.

A further object of the present invention is to provide a collapsible tricycle where

the front wheel can be moved closer to or further from the rear axle.

A yet further object of the present invention is to provide a collapsible tricycle where
the rider can steer the guide wheel by means of the seat by shifting their weight left and
right.

Additional objects of the present invention will appear as the description proceeds.

The present invention overcomes the shortcomings of the prior art by providing a
collapsible tricycle having a front wheel frame and a rear wheels frame with the front wheel
frame having linkage to all three wheels enabling a smaller turning radius when all three
wheels are tilted during a turn. The tricycle folds to a smaller footprint through the rear frame
having a hinged rear axle with linkage to a pair of pivotal handle bars mounted to the rear
frame that when extended from their storage position to their operative position also pivots
the rear axle through said linkage from its stored position under the rear frame into its
deployed operative position. The rear axle is segmented so that when moved to its stored

position under the rear frame each of the rear wheels can be collapsed against the frame.

The foregoing and other objects and advantages will appear from the description to
follow. In the description reference is made to the accompanying drawing, which forms a
part hereof, and in which is shown by way of illustration specific embodiments in which the
invention may be practiced. These embodiments will be described in sufficient detail to
enable those skilled in the art to practice the invention, and it is to be understood that other

embodiments may be utilized and that structural changes may be made without departing
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from the scope of the invention. In the accompanying drawing, like reference characters

designate the same or similar parts throughout the several views.

The following detailed description is, therefore, not to be taken in a
limiting sense, and the scope of the present invention is best defined by the

appended claims.

DESCRIPTION OF THE REFERENCED NUMERALS

Turning now descriptively to the drawings, in which similar reference
characters denote similar elements throughout the several views, the Figures illustrate
the Foldable Tricycle of the present invention. With regard to the reference numerals

used, the following numbering is used throughout the various drawing figures.

10 Foldable Tricycle of the present invention
12 user

14 frame

16  front wheel frame of 14

17  pedal assembly of 16

18  pedal assembly mount of 17
20 mount lock of 17

22 sprocket of 17

24 chain of 17

26 chain guides of 17

28 cranks of 17

32 pedals of 17

34 shock absorbers/ suspension fork of 17
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36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

78

80

front wheel

cogset of 36

derailleur of 36

motor of 36

seat assembly spindle of 16
seat assembly of 16

seat support / steering rail segment of 16
seat of 48

steering linkage fastener of 48
steering linkage rail

rear wheels frame of 14
spindle bearing of 56

pivotal axle hinge of 56

rear axle of 56

rotative steering linkage post of 56
rail guide channel of 64
superjacent axle rail bracket
axle tether rail

pivot fastener of 70

handle bar bushing of 56
subjacent axle portion

hinged section of 76

spacers of 76

PCT/IB2016/054959
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82
84
86
88
92
94
96
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126

128

springs of 76

pivotal strut sections of 76
superjacent axle portion
hinged section of 86

pivotal strut sections of 86
rear wheels

bracket of 94

upper fastener apertures of 96
fastener of 98

lower fastener apertures of 96
fastener of 102

handlebar shaft in 74
handlebar pivot linkage of 106
pivot of 108

handle bar lock of 110
handlebar bar fastener
handlebar

handlebar grip/controls

axle extension linkage

axle extension strut of 120
struts shaft of 122

pivot strut of 120

strut pivot of 126

PCT/IB2016/054959
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130  axle pivot of 126
132 latch of 120

134  shaft of 132

136 pivot of 134

138  pivotal bar of 132
140  pivot of 134, 138
142  open/closed stop cavity of 134
144  handle of 138

146  spring of 134

148  shock absorber of 86
150 pivot of 148

152  disc brake

154 cables of 152

P pressure

BRIEF DESCRIPTION OF THE DRAWING FIGURES

In order that the invention may be more fully understood, it will now be described,

by way of example, with reference to the accompanying drawing in which:
Figure 1is an illustrative view of the collapsible tricycle of the present invention.
Figure 2 is a side view of the collapsible tricycle present invention.
Figure 3 is a top deployed view of the tricycle present invention.
Figure 4 is atop collapsed view of the tricycle present invention.
Figure 5 is atop view of the tricycle in a left turn.

Figure S 4 is apartial rear view of the tricycle in a left turn.
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Figure 6 is atop view of the tricycle in a right turn.
Figure 6A is apartial rear view of the tricycle in aright turn.

Figure 7 is aperspective view of the tricycle with the seat and seat latching

exploded.

Figure 8 is a partial enlarged view, taken from Fig 7 as indicated showing the axle

extension linkage.

Figure 9 is an illustrated view of the hinged rear axle folded beneath the rear

wheels frame.

Figure 10is a partial enlarged view, taken from Fig 9 as indicated, showing the

axle extension linkage in a folded state.

Figure 11is an illustrated view of the hinged rear axle folded beneath the rear

wheels frame with the wheels in dashed line.

Figure 12is an illustrated view of the tricycle of the present invention in the folded

storage state.

Figure 13A is a partial side view of the tricycle pedal assembly incorporating

movable chain guides.

Figure 13Bis a side view of the tricycle with movable pedal assembly incorporating

movable chain guides.
Figure 13Cis a side view of the pedal assembly having chain guides.
Figure 13D s a front view of the pedal assembly having chain guides.

Figure 14is a side view of the tricycle of the present invention having chain guides

in use.

Figure 15Ais a side view of pedal assembly incorporating chain guides and pedal

assembly post.

Figure 15B is a side view of the pedal assembly having chain guides and pedal

assembly post.
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Figure 15Cis a front view of the pedal assembly having chain guides and pedal

assembly post.

Figure 16is a side view of the tricycle of the present invention having chain guides

and post in hand use.

Figure 17A is aside view of pedal assembly incorporating chain guides and slidable
pedal assembly.

Figure 17B is a side view of the slidable pedal assembly incorporating chain guides.

Figure 17C s a front view of the pedal assembly having chain guides and slidable
pedal assembly.

Figure 18is apartial front view of the slidable pedal assembly mounted onto the front

frame of the tricycle of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The following discussion describes in detail one embodiment of the invention
(and several variations of that embodiment). This discussion should not be construed,
however, as limiting the invention to those particular embodiments, practitioners skilled
in the art will recognize numerous other embodiments as well. For definition of the

complete scope of the invention, the reader is directed to appended claims.

Referring to Figure 1, shown is an illustrative view of the tricycle of the present
invention. The present invention is a foldable tricycle 10 having a split frame 14
comprising a front wheel frame 16 and a rear wheels frame 60 having a pivotal rear axle
62 comprising a subjacent axle portion 76 and superjacent axle portion 86 that moves
linearly left/right relative to the subjacent axle portion 74 through the user pivotally
moving the tricycle seat 50 by leaning left whereupon the front wheel turns to the right
in tandem seat linkage to the superjacent axle portion 86 tilts the rear wheels in the same
direction as the front wheel and by leaning right the front wheel turns to the left in

tandem seat linkage to the superjacent axle portion 86 tilts the rear wheels in the same
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direction as the front wheel. Also shown is pedal assembly 17 slidably mounted onto the

front wheel frame 16.

Referring to Figure 2, shown is a side view of the present invention. The foldable
tricycle 10 of the present invention has a front wheel frame 16 with a slideable pedal
assembly bracket 18 mounted approximate one end and seat assembly mounting spindle 44
approximate the other end of frame 16. Rear wheel frame 56 provides bearing 58 mounted
onto spindle 44 providing a rotative front wheel frame 16. Seat assembly 46 comprises seat
support 48 that is mounted onto spindle 44 and seat S0 that is mounted onto and selectively

positionable on seat support 48.

Referring to Figure 3 and Figure 4, respectively shown is a top view of the tricycle
of the present invention in a deployed operative position and a top view of the tricycle in a
folded storage position. The foldable tricycle 10 of the present invention comprises frame
14 having a front wheel frame 16 and a rear wheel frame 56 with arear axle 62 comprising
a superjacent axle portion 86, subjacent axle portion 76 and axle extension linkage 120 that

deploys and folds the rear axle 62 beneath the rear wheel frame 56 via linkage 108.

In Figure 3, handlebar pivot linkage 108 has fastener 114 that receives handle bar
116, forming a somewhat right angle with fastener 114, on one distal end and on the other
end pivot joint 110 is fixedly attached to handlebar shaft 106 with handlebar lock 112,

shown in dashed line for clarity, to fixedly
position the handlebars 116 in a user desired operative location.

Handlebar 116 that is rigidly attached via fastener 114 to handlebar pivot linkage 108
has two operative states. In a folded state, shown in Fig 4, respective handlebars 116 extend
in co-planar fashion toward the tricycle front with the hinged axle lying under the rear wheel

frame 56 with tether rail 70 extended.

Several linkages are provided for controlling the deployment and retraction of the
rear axle 62. Rear axle 62 is pivotally attached to rear wheels frame 56 by hinge 60. Frame
56 also has bushing 74 with handlebar shaft 106 therein. Attached to shaft 106 is axle

extension linkage 120 comprising fixedly attached axle extension struts 122, struts shaft
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124 fixedly attached to a respective strut 122 and pivot struts 126 pivotally attached to a
respective subjacent pivotal strut 84 through axle pivot 130, shown in Figure 4, at one end

and having strut pivot 128 on the other end.

Rear frame 56 also provides superjacent axle rail bracket 68 having pivot fastener 72
attached to axle tether rail 70, which is extended when the bike axle is in the folded state,
shown in Fig 4. A subjacent steering linkage rail 54, which is part of the steering linkage
extending from steering linkage fastener 52 fixedly attached to seat support 48, through the
rail guide channel 66 of rotative steering linkage post 64 then fastened to superjacent axle
rail bracket 68, has longitudinal tracks with the tether rail 70 having mating channels so that
in an operative state the rails matingly overlay serving to move the superjacent axle portion
86 relative to the subjacent axle portion 76 either left or right by the user leaning and thereby

moving the seat support 48 in the desired direction.

The split rail then serves two functions; when overlaying each other the rails mate
and are used to steer the bike, when folded the mating rails - tracks and channels - keep the
steering mechanism rails aligned and aid in guiding the tether rail when moving rear axle

62 to a deployed position.

The second handlebar operative state (deployed position) is to deploy the rear axle
62 using the handlebars and attached axle extension linkage 120.

As aforementioned, the handlebars 116 are collapsed longitudinally against the bike
in the folded state with the rear axle 62 folded under the rear frame and tether rail 70

extended.

Handlebars 116 and pivot linkages 108 provide torque in rotating handlebar shaft 106
and fixedly attached struts 122 and strut shaft 124 driving to a deployed position pivot struts
126 fastened to a respective subjacent strut 84 through axle pivot 130, shown in Fig 4.
Concurrently, hinged section 78 of subjacent axle portion 76 is pivotally driven to a deployed
state through pivotal axle hinge 60 pivotally attached to rear frame 56. Simultaneously, the
tether rail 70 in its extended position having one end within rail guide channel 66 and its

channels engaging the tracks of steering rail 54 is driven by rail bracket 68 fastener 72
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attached to hinged section 88 of superjacent axle portion 86 to overlay rail 54 wherethen the

bike is deployed to its operative state, as shown in Fig 3.

Further provided is steering linkage latch 132 holding the steering linkage 120 in either a
folded position or a deployed operative position comprising shaft 134 attached to rear frame
56 by pivot 136, pivot bar 138 having handle 144 and pivot 140. Handle 144 pivots the
pivot bar raising shaft 134 having respective open/closed stop cavities 142, that latch onto
the axle extension strut 122 in a respective cavity of shaft 134 when the tricycle is in a
folded state or a deployed operative state. Extension strut 122 also provides a tension spring
146 that will return strut 122 to a seated position when handle 144 is released. As a safety
feature, since the handlebars can be pivoted inward then moved forward and downward,
which can fold the rear axle and extend the tether rail, the latching locks the axle extension

linkage 120 in either a deployed or folded position.

Rear axle 62 comprises superjacent axle portion 86 and subjacent axle portion 76
with each having respective hinged portions 78, 88 and distal end struts 84, 92, shown
clearly in Fig 4.Positioned within the opposing hinged strut sections 78, 88 are a pair of
pivotal spacers, 80 and springs 82 enabling the superjacent hinged portion 88 to
longitudinally move left or right over the subjacent hinged portion 78. Shock absorbers 148
are pivotally attached 150 to distal ends of superjacent hinge section 88 and fixedly attached
to a respective strut 92. Superjacent struts 92 are attached to the top end apertures 102 of
wheel bracket 96 by fasteners 104 and subjacent struts 84 are attached to the bottom end
apertures 98 by fasteners 100. Wheel brackets 96 are rigidly attached to respective wheels
94 so that simultaneously wheel camber is produced by longitudinal movement of the

superjacent hinged section 88 through a respective strut 92 tilting a wheel either left or right.

Also shown are wheels 94 having disk brakes 152 and brake cables 154, which
extend (not shown) to handlebar controls 118. Further illustrated is pedal assembly mount
18 slidably mounted onto front wheel frame 16 having mount lock 20 for selectively

fastening 18 at a desired location.
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Referring to Figure S and Figure S 4, depicted is a top view of the tricycle in a left
turn and a back view of the rear axle's position. Figure S illustrates the tricycle 10 having a
front wheel frame 16 having seat assembly 46 with seat support 48 mounted to spindle 44
and a rear wheels frame 56 having rear axle 62 with a subjacent axle portion 76 and a
superjacent axle portion 86 that linearly moves relative to the subjacent axle portion 76
through linkage extending from seat support 48 through rear frame rotative linkage post 64

to superjacent axle
84 depicted in Figure S 4.

Referring to Figure 6 and Figure 6A, depicted is atop view of the tricycle in a right
turn and a back view of the rear axle's position. Figure 6 illustrates the tricycle 10 having a
front wheel frame 16 having seat assembly 46 with seat support 48 mounted to spindle 44
and a rear wheels frame 56 having rear axle 62 with a subjacent axle portion 76 and a
superjacent axle portion 86 that linearly moves relative to the subjacent axle portion 76
through linkage extending from seat support 48 through rear frame rotative linkage post 64
to superjacent axle 86 depicted in Figure 6A.

Referring to Figure 7, shown is a perspective view of the tricycle of the present
invention. Illustrated is the tricycle 10 having a seat support 48 mounted on spindle 44 of
front wheel frame 16. Seat assembly 46 comprises seat support 48 forming mount for seat
50 and steering linkage fastener 52 so that when seat support 48 is moved in one direction
the steering linkage extending through linkage post 64 of rear wheel frame 56 moves
superjacent axle 84 in the opposite direction, which then tilts the rear wheels 94 via wheel

bracket 96 in the same direction as the front wheel 36.

Referring to Figure 8, depicted is a partial enlarged view, taken from Figure 7 as
indicated, showing the axle extension linkage. The axle extension linkage 120 has a pair of
extension struts 122 and pivot struts 126 with the extension struts fixedly attached to pivotal
handlebar shaft 106 and pivot struts having pivots on each distal end. Strut pivot 128 links
strut 122 with strut 126 and axle pivot 130 attached to a respective subjacent strut 84. To
collapse the bicycle to a folded state the handle bar lock 112 is unlatched allowing the
handlebars 116 to be pivoted inward through pivot 110 of pivot linkage 108. Once pivoted
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the handlebars 116 and pivot linkage 108 are substantially perpendicular to

handlebar shaft 106 providing optional torque in folding the rear axle 62 under rear frame
56 through the axle extension linkage 120.

Referring to Figure 9, illustrated is the hinged rear axle folded beneath the rear
wheels frame. Several linkages are provided for controlling the deployment and retraction
of the rear axle 62. Rear axle 62 is pivotally attached to rear wheels frame 56 by hinge 60.
To collapse the bicycle to a folded state the handle bar lock 112 is unlatched allowing the
handlebars 116 to be pivoted inward through pivot 110 of pivot linkage 108. Once pivoted
the handlebars 116 and pivot linkage 108 are substantially perpendicular to handlebar shaft
106 providing optional torque in folding the rear axle 62 under rear frame 56 by pushing the
handlebars 116 down thereby rotating handlebar shaft 106 and fixedly attached axle
extension strut 122 pivoting pivot strut 126 having pivot 128. Pivot strut 126 having pivot
128 attached to strut 122 is also pivotally attached to subjacent pivotal strut section 84, which

then pivots rear axle 62 beneath the rear wheels frame 56.

Referring to Figure 10, depicted is a partial enlarged view, taken from Fig 9 as
indicated, showing the axle extension linkage in a folded state. The axle extension linkage
120 has a pair of extension struts 122 and pivot struts 126 with the extension struts fixedly
attached to pivotal handlebar shaft 106 and pivot struts having pivots on each distal end.
Strut pivot 128 links strut 122 with strut 126 and axle pivot 130 attached to a respective
subjacent strut 84. To collapse the bicycle to a folded state the handle bar lock 112 is
unlatched allowing the handlebars 116 to be pivoted inward through pivot 110 of pivot
linkage 108, which is then substantially perpendicular to handlebar shaft 106 with the
handlebars 116 at a substantial right angle to shaft 106 wherethen handlebars 116 are used

to produce torque in moving the tricycle rear axle 62 beneath rear wheels frame 56.

Referring to Figure 11, shown is the rear axle folded beneath the rear wheels frame.
Once the rear axle 62 has been folded beneath the rear wheels frame 56, inward pressure
applied to wheels 94, shown in dashed line, pivots the superjacent and subjacent pivotal

strut sections 84, 92 against the folded tricycle 10. The pivotal strut sections, 84, 92 are
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pivotally attached to a respective hinged section 76, 86 with the respective wheel bracket
96 providing apertures 98 and fasteners 100 that pivotally fastens subjacent pivotal struts
84 towheel bracket and providing apertures 102 and fasteners 104 that pivotally fastens

superjacent pivotal struts 92 to said wheel bracket.

Referring to Figure 12, shown is the rear axle folded beneath the rear wheels frame.
Once the rear axle 62 has been folded beneath the rear wheels frame 56, inward pressure
applied to wheels 94, pivots the superjacent and subjacent pivotal strut sections 84, 92
against the folded tricycle 10. The pivotal strut sections, 84, 92 are pivotally attached to a
respective hinged section 76, 86 with the respective wheel bracket 96 providing apertures
98 and fasteners 100 that pivotally fastens subjacent pivotal struts 84 to said wheel bracket
and providing apertures 102 and fasteners 104 that pivotally fastens superjacent pivotal
struts 92 to said wheel bracket.

Referring to Figure 13A through 13D, shown is a side view of the tricycle of the
present invention having a slidable pedal assembly and side and front views of the pedal
assembly. Figure 13Ais a side view of the tricycle front end having front wheel frame 16
with a slideable pedal assembly bracket 18 thereon with chain guides 26 mounted thereto.
Also shown are sprocket 22, crank 28 and said pedals 32. Front frame 16 has shock
absorbers 34 fastened to the front wheel spindle having cogset 38, wheel 36, motor 42 and
derailleur 40 mounted thereon. Figure 13B shows the foldable tricycle 10 of the present
invention having a front wheel frame 16 with a slideable pedal assembly bracket 18
mounted on the tricycle front frame portion 16 and seat support 48 mounted onto the
front frame spindle 44. Rear wheel frame 56 provides bearing 58 mounted onto spindle
44 providing arotative front wheel frame 16. Seat assembly 46 comprises seat support
48 that is mounted onto spindle 44 and seat 50 that is mounted onto and selectively
positionable on seat support 48. Figure 13C shows a side view of the pedal assembly
and Figure 13D shows a front view of the pedal assembly comprising pedal assembly
mount 18 having mount lock 20, and chain guides 26, with sprocket 22, crank 28 and
pedals 32.
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Referring to Figure 14, shown is a side view of the tricycle of the present invention
having a slidable pedal assembly in use. The foldable tricycle 10 of the present invention
having a front wheel frame 16 with a slideable pedal assembly bracket 18 mounted on
the tricycle front frame portion 16 and seat support 48 mounted onto the front frame
spindle 44. Rear wheel frame 56 provides bearing 58 mounted onto spindle 44 providing
a rotative front wheel frame 16. Seat assembly 46 comprises seat support 48 that is
mounted onto spindle 44 and seat 50 that is mounted onto and selectively positionable on
seat support 48. The slidable pedal assembly 17 comprises pedal assembly mount 18 having
mount lock 20, and chain guides 26, with sprocket 22, crank 28 and pedals 32.

Referring to Figure 15A through 15C, shown is a side view of the tricycle of the
present invention having a slidable pedal assembly and side and front views of the pedal
assembly. Figure 15A shows the foldable tricycle 10 of the present invention having a front
wheel frame 16 with a slideable pedal assembly bracket 18 mounted on the tricycle front
frame portion 16 and seat support 48 mounted onto the front frame spindle 44. Rear wheel
frame 56 provides bearing 58 mounted onto spindle 44 providing a rotative front wheel
frame 16. Seat assembly 46 comprises seat support 48 that is mounted onto spindle 44 and
seat 50 that is mounted onto and selectively positionable on seat support 48. Figure 15B
shows a side view of the pedal assembly and Figure 15C shows a front view of the pedal
assembly comprising pedal assembly mount 18 having mount lock 20, and chain guides 26,
with sprocket 22, crank 28 and pedals 32 enabling the user to adjust the distance between
the pedal assembly and their arm length.

Referring to Figure 16, shown is a side view of the tricycle of the present invention
having chain guides and post in hand use. Shown is the foldable tricycle 10 of the present
invention having a front wheel frame 16 with a slideable pedal assembly bracket 18 mounted
on the tricycle front frame portion 16 and seat support 48 mounted onto the front frame
spindle 44. Rear wheel frame 56 provides bearing 58 mounted onto spindle 44 providing a
rotative front wheel frame 16. Seat assembly 46 comprises seat support 48 that is mounted
onto spindle 44 and seat 50 that is mounted onto and selectively positionable on seat support

48. The pedal assembly provides pedal assembly mount 18 having mount lock 20, and chain
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guides 26, with sprocket 22, crank 28 and pedals 32 mounted to a post enabling the user to
adjust the distance between the pedal assembly and their arm length.

Referring to Figure 17A through 17C, shown is a side view of the tricycle of the
present invention having a slidable pedal assembly and side and front views of the pedal
assembly. Figure 17A shows the foldable tricycle 10 of the present invention having a front
wheel frame 16 with a slideable pedal assembly bracket 18 mounted on the tricycle front
frame portion 16 and seat support 48 mounted onto the front frame spindle 44. Rear wheel
frame 56 provides bearing 58 mounted onto spindle 44 providing a rotative front wheel
frame 16. Seat assembly 46 comprises seat support 48 that is mounted onto spindle 44 and
seat 50 that is mounted onto and selectively positionable on seat support 48. Figure 17B
shows a side view of the pedal assembly and Figure 17C shows a front view of the pedal
assembly comprising pedal assembly mount 18 having mount lock 20, and chain guides
26, with sprocket 22, crank 28 and pedals 32 enabling the user to adjust the distance
between the pedal assembly and their leg length.

Referring to Figure 18, shown is apartial front view of the tricycle of the present
invention. Shown is the front frame 16 having pedal assembly 17 mounted thereon. Front
frame 16 has shock absorbers 34 fastened to the front wheel spindle having cogset 38 and
wheel 36 mounted thereto. Also shown is mount 18 having latch 20 for fixedly attaching
the pedal assembly in a desired location and chain guides 18 enable the mount to slide

along front frame 16.

Itwill be understood that each of the elements described above, or two or more
together may also find a useful application in other types of methods differing from the type

described above.

While certain novel features of this invention have been shown and described and
are pointed out in the annexed claims, it is not intended to be limited to the details above,
since it will be understood that various omissions, modifications, substitutions and changes
in the forms and details of the device illustrated and in its operation can be made by those

skilled in the art without departing in any way from the spirit of the present invention.
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Without further analysis, the foregoing will so fully reveal the gist of the present
invention that others can, by applying current knowledge, readily adapt it for various
applications without omitting features that, from the standpoint of prior art, fairly constitute

essential characteristics of the generic or specific aspects of this invention.
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CLAIMS

What is claimed is new and desired to be protected by letters patent and is set forth in

the appended claims.
1. A foldable three wheel land vehicle comprising:

a) a curvilinear front wheel frame forming a rail having a front end and a back end
having a spindle tangently projecting therefrom with said front end having a slidable pedal

assembly mounted thereon and fixedly positionable thereto;

b) said pedal assembly fixedly attached to a respective shock absorber with the

shock absorbers terminal end fixedly attached to a front wheel axle;

¢) arear wheels frame having a front end and a back end with said front end having
abearing whereby said front frame is pivotally fastened by said spindle to said rear

frame; and

d) said rear wheels frame back end having a hinged rear axle with wheels mounted on
its terminal ends that is movable between a folded state where said rear axle is beneath the rear

wheels frame and a deployed state where said rear axle extends from said rear wheels frame.

2. The foldable three wheel land vehicle of Claim 1, wherein said rear axle comprises a
superjacent axle portion and a subjacent axle portion with a pair of spacers and springs
positioned between said axle portions so that the superjacent axle portion can linearly move

left and right relative to the subjacent axle portion.

3. The foldable three wheel land vehicle of Claim 2, wherein each of said rear axle portions
has a hinged section with opposing ends having pivotal strut sections extending therefrom
that are fastened to respective wheel brackets having superjacent and subjacent apertures for
securing a corresponding superjacent and subjacent strut section to a respective wheel bracket

aperture having a wheel attached thereto.

4, The foldable three wheel land vehicle of Claim 3, further providing a seat assembly
having a seat support fastened to said spindle that angularly extends to a rail with a seat
mountable thereon so that an operator steers the tricycle by shifting their weight either left or

right causing the steering rail segment and curvilinear rail-like segment to pivot in tandem.
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5. The foldable three wheel land vehicle of Claim 4, further providing said rear wheels frame
with a handlebar bushing having a handlebar shaft therein with its distal ends having pivots
fastened thereto with attached handlebar pivot linkage terminating in a handlebar fastener with

handlebars extending therefrom.

6. The foldable three wheel land vehicle of Claim 5, further providing said handlebar shaft
with a pair of axle extension struts fastened to a respective side of said handlebar shaft with a
struts shaft therebetween with each extension strut pivotally fastened to a pivot strut that is

pivotally fastened to a respective subjacent pivotal strut section.

7. The foldable three wheel land vehicle of Claim 6, further providing said rear wheels frame

with a rotative steering linkage post having a channel therethrough.

8. The foldable three wheel land vehicle of Claim 7, further providing said seat support with

a steering linkage fastener downwardly extending from said seat support.

9. The foldable three wheel land vehicle of Claim 8, further providing steering linkage
extending between said steering linkage fastener through said rotative steering linkage post to the
superjacent hinged section whereby pivoting the seat support moves the superjacent axle portion
linearly left or right relative to the subjacent axle portion thereby changing the wheels camber

simultaneously.

10. The foldable three wheel land vehicle of Claim 9, wherein said steering linkage has a split
rail with the stationary subjacent rail portion having longitudinal tracks thereon and the
superjacent rail portion having track mating channels thereon extends when the rear axle is moved
to a folded state with the mating tracks and channels maintaining guideway engagement between

a folded and deployed position.

11.  The foldable three wheel land vehicle of Claim 10, further providing said rear wheels frame
with latching for said axle extension linkage comprising a pivotal shaft having a pair of cavities
that engage the struts shaft when in the folded position and again when in the deployed position
with the pivotal shaft pivotally fastened to the rear wheels frame and a pivotal bar with a pivot
therebetween with the pivot bar having a handle for raising the pivotal shaft disengaging the struts

shaft thereby enabling use of the axle extension linkage.
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12. The foldable three wheel land vehicle of Claim 11, further providing shock absorbers
pivotally fastened at one end to the superjacent hinged section and fixedly attached to a respective

superjacent pivotal strut section.

13.  The foldable three wheel land vehicle of Claim 1, wherein said pedal assembly comprises
pedal assembly mount having a throughbore for slidably mounting onto the front wheel frame;
mount lock for securing the mount to a desired position on the front wheel frame; pedals and
cranks driving a pedal assembly sprocket having and chain forming drive means for the front

wheel.

14. The foldable three wheel land vehicle of Claim 1, wherein said front wheel has a hub with
a cogset mounted thereon and a derailleur mounted thereto with said chain extending through said

derailleur engaging a desired sprocket of said cogset.

15. The foldable three wheel land vehicle of Claim 1, further providing a front wheel electric
hub motor and a battery providing a tricycle that can be manually operated through said pedal

assembly or motor driven.
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COMPACT ELECTRIC VEHICLE HAVING A STEERING COLUMN WITH A SINGLE
LINKAGE STEERING MECHANISM

TECHNICAL FIELD

The present disclosure relates to compact electric vehicles (EVs), and in particular to a
multi-purpose stand-and-ride electric vehicle.

BACKGROUND

Electric vehicles (EVs) have gained significant prominence in different industries due to
numerous advantages over conventional automobile vehicles. However, there are
several technical challenges that still need to be addressed in the EVs (especially
stand-and-ride electric vehicles or hoverboards), such as restricted functionality,
instability, and the like. Typically, the conventional EVs are designed for a single
purpose, limiting the corresponding adaptability for other uses. As a result, the
load-carrying ability of the conventional EVs fails to meet the requirements of different
users, which is not desirable. Furthermore, the conventional EVs suffer from issues of
stability, versatility, manoeuvring, energy utilisation, and the like, particularly when
transporting heavy loads over uneven terrain.

One of the crucial aspects related to EV manoeuvring is the ability of an operator to
control the direction, the EV needs to be steered or manoeuvred with ease-of-use.
However, the conventional EVs suffer from certain limitations in terms of manoeuvring.
For example, the operator is restricted to adjust the position of the EV in accordance
with specific driving conditions that do not lead the operator to drive the EV in the
desired direction, which can cause safety and comfortability issues.

In addition, in certain unpredictable scenarios, the conventional EVs fail to move in the
desired direction and as a result, the operator may get injured. Moreover, a new
operator requires a significant amount of time and effort in order to learn how to turn left,
right, stop, and accelerate the EV, which is not desirable. Furthermore, the conventional
EVs are heavy in weight, which makes manoeuvring more difficult.

Therefore, in light of the foregoing discussion, there exists a need to overcome the
aforementioned drawbacks.

SUMMARY

The aim of the present disclosure is to provide a compact electric vehicle having a
steering column with a single linkage steering mechanism to ensure the safe,
comfortable, and user-friendly manoeuvring of the compact electric vehicle with reduced
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time and effort. The aim of the present disclosure is achieved by the compact electric
vehicle as defined in the appended independent claims to which reference is made to.
Advantageous features are set out in the appended dependent claims.

Throughout the description and claims of this specification, the words "comprise",
"include”, "have", and "contain" and variations of these words, for example, "comprising”
and "comprises", mean 'including but not limited to", and do not exclude other
components, items, integers or steps not explicitly disclosed also to be present.
Moreover, the singular encompasses the plural unless the context otherwise requires. In
particular, where the indefinite article is used, the specification is to be understood as
contemplating plurality as well as singularity, unless the context requires otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of a schematic diagram that depicts a compact electric vehicle,
in accordance with an embodiment of the present disclosure;

FIG. 2 is a perspective view of a compact electric vehicle, in accordance with an
embodiment of the present disclosure;

FIG. 3 is an enlarged view two sets of front wheels, in accordance with an embodiment
of the present disclosure;

FIG. 4A and 4B are perspective views of a compact electric vehicle, in accordance with
an embodiment of the present disclosure; and

FIG. 5A, 5B and 5C, are perspective views of a compact electric vehicle, in accordance
with another embodiment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

The following detailed description illustrates embodiments of the present disclosure and
ways in which they can be implemented. Although some modes of carrying out the
present disclosure have been disclosed, those skilled in the art would recognize that
other embodiments for carrying out or practising the present disclosure are also
possible.

In a first aspect, the present disclosure provides a compact electric vehicle comprising:

- at least one set of rear wheels configured to be rotated in use by one or more
electric motors;

- afirst set of front wheels and a second set of front wheels;

- a steering column with a single linkage steering mechanism for manoeuvring the
compact electric vehicle, wherein the steering column is moveable to switch the
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vehicle between a first mode of operation and a second mode of operation;

- a frame configured to connect the rear wheels and the one or more electric
motors with the first set of front wheels and the second set of front wheels and
the single linkage steering mechanism;

- wherein the steering column is configured to be tiltable relative to the frame to
control, when in use, a direction of travel of the compact electric vehicle; and
comprising moreover

- a pivot mechanism configured to engage the first set of front wheels in the first
mode of operation and to engage the second set of front wheels in the second
mode of operation.

According to the first aspect of the present disclosure, the compact electric vehicle is a
multi-purpose but compact electric vehicle, which has a capability to seamlessly
transition between different modes, for example, a ride mode and a walk mode, catering
to various use cases. Advantageously, the steering column with the single linkage
steering mechanism allows for improved control and balance, even at high and low
speeds and when carrying heavy loads. The steering column is moveable to switch the
vehicle between different modes of operation, such as the first mode of operation (e.g.,
walk mode) and the second mode of operation (e.g., ride mode or storage mode). This
improves the versatility of the compact electric vehicle. Additionally, the combination of
following features, i.e., the single linkage steering mechanism of the steering column,
the frame connected the rear wheels and the one or more electric motors with the front
wheels and the single linkage steering mechanism, and the control of the direction of
travel of the compact electric vehicle by tilting the steering column relative to the frame,

provides a synergistic effect of significantly improving the stability and control of the
compact electric vehicle as compared to conventional electric vehicle (e.g., conventional
stand-and-ride electric vehicle). By virtue of the aforementioned combination of
features, it is experimentally observed that the control and balance is improved even
when traversing uneven terrains while carrying load. Furthermore, the control of the
direction of travel of the compact electric vehicle is simplified with significantly improved
ease-of-use because such control can be done just by tilting the steering column
relative to the frame irrespective of any mode of operation of the compact electric
vehicle. The same compact vehicle may be used for different purposes with
ease-of-use, for example, can be used as a stand-and-ride electric golf cart, where the
mode of operation may be switched between ride and walk with smooth transition of
modes. In another example, the compact electric vehicle can be used as a compact
delivery vehicle with high manoeuvrability for last mile delivery. In yet another example,
the compact electric vehicle may also be used as a warehouse transportation electric
vehicle for moving goods not only indoors but also outdoors due to its capability to
handle uneven terrain, versatility, and compact storage.

Throughout the present disclosure the term "electric vehicle" refers to a type of vehicle
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that is propelled by electric motors (e.g., DC motors) by using electrical energy stored in
rechargeable batteries. Moreover, the compact electric vehicle refers to a small-sized
electric vehicle that is designed to enhance the manoeuvrability and versatility of the
electric vehicle to allow the electric vehicle to move in congested areas easily.
Furthermore, the compact electric vehicle has a compact form factor as compared to
conventional electric vehicle and further is less heavy as compared to the conventional
electric vehicles, which contributes to an improved energy efficiency and
manoeuvrability in congested city streets and parking spaces. In an implementation, the
compact electric vehicle is configured to be operated autonomously and remotely. In an
implementation, the compact electric vehicle is configured to be operated
autonomously. In such an implementation, the technical effect of operating the compact
electric vehicle autonomously is that the compact electric vehicle can be used to
navigate, make decisions, and execute manoeuvres, such as based on built-in sensors,
algorithms, or artificial intelligence capabilities without affecting the scope of the present
disclosure. Beneficially, as compared to conventional approaches, the compact electric
vehicle can be operated without direct human intervention, allowing for increased
convenience and efficiency. In another implementation, the compact electric vehicle is
configured to be operated remotely. In such an implementation, the technical effect of
operating the compact electric vehicle remotely is that the compact electric vehicle can
be operated from a distance by a user or through a central control system, without
affecting the scope of the present disclosure. Additionally, the ability of the compact
electric vehicle to be operated remotely provides flexibility and convenience to the user.
For example, the user can easily control and manage the different operations of the
compact electric vehicle. As a result, the compact electric vehicle is configured to
enhance the safety of the compact electric vehicle, such as by minimising the risk
associated with mechanical as well as human error.

Throughout the present disclosure the term “set of wheels’ typically refers to a pair of
wheels. The at least one set of rear wheels are the pair of wheels that are located at the
rear side of the compact electric vehicle. Moreover, the at least one set of rear wheels is
configured to rotate, which enables the aforementioned compact electric vehicle to
move in a forward direction. In addition, the at least one set of rear wheels is located at
the rear side of the compact electric vehicle and must be behind the centre of gravity of
the compact electric vehicle. The centre of gravity is the point at which the weight of the
vehicle is evenly distributed. Herein, the compact electric vehicle includes at least one
set of rear wheels. In an embodiment, the compact electric vehicle may comprise two
sets of rear wheels. The at least one set of rear wheels is configured to be rotated in
use by the one or more electric motors. The one or more electric motors are able to turn
the at least one set of rear wheels, which will cause the compact electric vehicle to
move in a forward direction. The term "electric motor" refers to the propulsion system of
the compact electric vehicle that utilises motors for generating mechanical power and
driving the at least one set of rear wheels. The one or more electric motors are
configured to provide the required torque and rotational force to propel the compact
electric vehicle. In particular, the one or more electric motors are operated based on the
principle of electromagnetism by utilising the interaction between magnetic fields and
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electric currents to generate the rotational motion. Firstly, an electric current flows
through a wire coil placed within a magnetic field. Thereafter a force is produced that
causes the coil to rotate, resulting in the mechanical working of the compact electric
vehicle. Optionally, the one or more electric motors may be selected from at least one
of. brushless DC (BLDC) motors, permanent magnet synchronous motors (PMSMs),
induction motors and the like without affecting the scope of the present disclosure.
Optionally, each of the one or more electric motors has a power rating of 2000 Watts.
The power rating of each of the one or more electric motors determines the maximum
power delivered by the corresponding electric motor during operation. Beneficially, each
of the one or more electric motors in the compact electric vehicle having the power
rating of 2000 Watts provides driving motion to the compact electric vehicle along with
heavy loads on the load-carrying assembly. The technical effect of the 2000 Watts
power rating of the one or more electric motors is to provide sufficient propulsion to
effectively move on various terrains and carry out intended functions. Optionally, the
compact electric vehicle is configured to excite the one or more electric motors with
power in a range of 200 to 800 Watts, more optionally 500 Watts. During the operation
of the compact electric vehicle, the power supplied by the one or more electric motors is
adjusted between 200 to 800 Watts based on the load over the load- carrying assembly.
In an implementation, the compact electric vehicle includes a control unit, which is
configured to adjust the power supplied to the one or more electric motors according to
the requirements of an application. The technical effect of the range of 200 to 800 Watts
is to operate the compact electric vehicle within a specific energy consumption
threshold, ensuring efficient use of electrical power. Beneficially, the one or more
electric motors are configured to provide instant torque and smooth acceleration. In an
embodiment, the one or more electric motors may utilise regenerative braking, where
the motor acts as a generator to recover and store energy during deceleration, thus
increasing the overall efficiency and range of the compact electric vehicle. Optionally,
the at least one set of rear wheels may be mounted on a single axle or on multiple
axles. In this regard, the at least one set of rear wheels of the compact electric vehicle
can be attached to either the single axle or multiple axles. Notably, the axle is a
structural component that connects and supports the wheels on either end. The axles
may be used to distribute the weight and provide stability.

The compact electric vehicle includes at least two sets of front wheels. The at least two
sets of front wheels improve traction and handling to provide an improved traction,
enabling more power to be efficiently transferred to the road surface. Moreover, the at
least two sets of front wheels enhance the acceleration, stability, and cornering
capabilities, which allow the compact electric vehicle to handle challenging terrain (i.e.,
an uneven terrain) or demanding driving conditions with an improved controlling
capability. Furthermore, the at least two sets of front wheels are also utilised to enhance
braking performance and brake distribution thereby reducing stopping distance at higher
speeds or during emergency braking situations. In an implementation, each set of
wheels is independently driven by the one or more electric motors.

Optionally, the compact electric vehicle further includes one or more backup disc brakes
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for enhancing the stopping performance of the compact electric vehicle. In an example,
the one or more backup disc brakes are based on a hydraulic braking system. In an
implementation, the one or more backup disc brakes include one or more braking
callipers and one or more discs are arranged with each of the at least one set of rear
wheels and the at least two sets of front wheels. Upon actuation of the one or more
backup disc brakes, the one or more braking callipers apply pressure on corresponding
discs to stop the compact electric vehicle. The technical effect of the one or more
backup disc brakes is to provide a quick and reliable response through an efficient
braking functionality. Further, the one or more backup disc brakes provide emergency
stopping of the compact electric vehicle and enhance the stopping power of the
compact electric vehicle. Advantageously, the at least two sets of front wheels allow the
vehicle to have better manoeuvrability and stability, in tight turns and on slippery
surfaces. Optionally, the at least two sets of front wheels include a first set of front
wheels that is larger than a second set of front wheels. In this regard, the larger first set
of front wheels provides an improved stability through an increased contact area of the
compact electric vehicle with the road to provide better traction and grip, particularly
during cornering and high- speed manoeuvres. The technical effect of larger wheels is
that it allows for more lateral force to be exerted on the road surface, enhancing the
ability of the compact electric vehicle to maintain control and stability while navigating
curves or challenging driving conditions. Moreover, the larger first set of front wheels
can enhance the braking performance of the compact electric vehicle. The increased
contact patch between the larger wheels and the road improves the braking efficiency,
allowing for better deceleration and shorter stopping distances. The at least two sets of
front wheels help optimise weight distribution and balance. The larger first set of front
wheels can carry a greater portion of the weight of the compact electric vehicle,
contributing to a more balanced distribution between the axles.

Optionally, the compact electric vehicle further includes an electric drivetrain including
an electronic differential enabling one or more sets of wheels to turn independently of
each other, and an advanced electronic braking system to prevent abrupt stopping of
the vehicle. For example, when the compact electric vehicle turns, the rear wheel
positioned on the inner edge of the turn requires a lower magnitude of rotational motion
compared to the rear wheel positioned on the outer edge of the tumn. In such a scenario,
the electronic differential provides more power to the electric motor connected to the
rear wheel positioned at the outer edge of the turn than the electric motor connected to
the rear wheel positioned at the inner edge of the turn. In an implementation, the
advanced electronic braking system includes one or more sensors to detect the
rotational motion of the at least two sets of front wheels and the at least one set of rear
wheels, a microcontroller and breaking actuators connected to each of the at least two
sets of front wheels and the at least one set of rear wheels. The microcontroller directs
the breaking actuators to stop the at least two sets of front wheels and the at least one
set of rear wheels based on the rotational speed measured by the one or more sensors.
The technical effect of the electronic differential is to improve the manoeuvrability of the
compact electric vehicle while driving over the turn. The technical effect of the advanced
electronic braking system is to avoid slipping of the compact electric vehicle on the
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application of brakes.

The compact electric vehicle includes the steering column with the single linkage
steering mechanism for manoeuvring the compact electric vehicle. The steering column
with the single linkage steering mechanism refers to a configuration in which the
steering column is connected to the at least two sets of front wheels through a single
linkage system. The steering column with the single linkage steering mechanism
converts the user's input from the steering into a rotational movement of the at least two
sets of front wheels, allowing for controlled steering and manoeuvring. The steering
column serves as a connection between the steering handle and the steering
mechanism. The steering handle is arranged centrally perpendicular to the steering
column and provides a space for the user to operate and control the compact electric
vehicle. The steering column consists of a shaft or tube that extends from the steering
handle down through the compact electric vehicle and connects to the at least two sets
of front wheels through a single set of linkages.

Furthermore, the steering column is movable to switch the vehicle between a first mode
of operation and a second mode of operation. The single linkage mechanism can
provide direct and responsive steering feedback, allowing for precise control over the
compact electric vehicle direction. The steering column is moveable to switch the
compact electric vehicle between the first mode of operation and the second mode of
operation. Optionally, the first mode of operation is a riding mode, and the second mode
of operation is a walking mode. Moreover, the first mode of operation and the second
mode of operation allows the user to flexibly select the mode of operation based on
specific needs and preferences. Typically, in the first mode of operation, the first set of
front wheels from the at least two sets of front wheels are in direct contact with the
ground and the second set of front wheels from the at least two sets of front wheels are
not in direct contact with the ground. Moreover, the first mode of operation allows the
user to ride the compact electric vehicle by standing on a platform (i.e., footplates as
described below) provided to stand on the compact electric vehicle to move the user
along with the compact electric vehicle in the forward direction. In particular, in the first
mode of operation, the steering column is perpendicular to the ground. However, in the
second mode of operation, the second set of front wheels from the at least two sets of
front wheels are in contact with the ground and the first set of front wheels from the at
least two sets of front wheels are not in contact with the ground. The first mode of
operation allows the user to use the compact electric vehicle as a cart to allow the
compact electric vehicle to lift heavyweights, such as to carry golf equipment or parcels
for last-mile delivery. Thus, the technical effect of switching between the first mode of
operation and the second mode of operation is that the compact electric vehicle
provides an improved versatility to further allow smooth transitions between both the
first mode of operation and the second mode of operation based on the user’s
requirements.

Optionally, the compact electric vehicle further comprises a load-carrying assembly

configured to move independently of the steering column for enabling a weight

distribution to be supported across the front wheels. The load carrying assembly
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includes a supporting bar and a supporting plate arranged at an end of the supporting
bar. When any goods are placed over the load carrying assembly, the goods are placed
over the supporting plate and the supporting bar provides a vertical support to the
goods. In an implementation, the supporting bar is adjustable along its height and the
supporting plate is adjustable along its width to accommodate goods of varying
dimensions, thereby providing versatility to the compact electric vehicle in terms of load
carrying capacity.

Optionally, the compact electric vehicle further includes a modular spacer arrangement
for a front axle of the at least two sets of front wheels to accommodate varying load
sizes. The modular spacer arrangement in the front axle of the compact electric vehicle
allows for the adjustment of the spacing between the at least two sets of front wheels.
The technical effect of the modular spacer arrangement is to enable the compact
electric vehicle to adapt to different sizes and loads, such as by accommodating
variations in weight or dimensions.

Optionally, the compact electric vehicle has a load capacity of at least 500 kg.

In an example, the compact electric vehicle has a load capacity of 500 kg. In another
example, the compact electric vehicle has a load capacity of 1000 kg. Similarly, the
compact electric vehicle can have the load capacity of 1500 kg or more without affecting
the scope of the present disclosure. As a result, the technical effect of storing the at
least 500 kg in the compact electric vehicle is that the versatility and utility of the
compact electric vehicle can be improved to meet the requirements of diverse industries
and effectively address the challenges associated with transporting heavy loads.
Beneficially, the single linkage steering mechanism is reliable and involves fewer
components compared to more complex steering systems like rack and pinion.

Optionally, the compact electric vehicle is configured to be stored in a compact storage
mode when not in use. For example, in the compact storage mode, the pair of footplates
along with the at least one set of rear wheels are folded towards the steering column
until the pair of footplates is in contact with the steering column. The technical effect of
the compact storage mode is to offer the convenience of easy transportation by a user,
allowing the compact electric vehicle to be carried effortlessly between different
locations. Further, the compact storage mode ensures efficient utilisation of space when
the compact electric vehicle is not in use.

Optionally, the compact electric vehicle is configured to fold into the compact storage
mode by the steering column folding towards the at least one set of rear wheels. In
other words, the steering column can be folded down in such a manner that the steering
column is parallel to the ground. The technical effect of folding the compact electric
vehicle into the compact storage mode is that the compact electric vehicle can be stored
in small spaces and effortlessly transported when not in use.

Optionally, the compact electric vehicle further comprises a pivot mechanism configured
to engage the first set of front wheels in the first mode of operation and to engage the
second set of front wheels in the second mode of operation. In this regard, the pivot
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mechanism is configured to switch the steering column in the first mode and second
mode of operation. The term "pivot mechanism" refers to a mechanical system that
enables rotational movement around a fixed point, known as a pivot or fulerum. A
technical effect of the pivot mechanism is that it allows the steering column to rotate or
swing smoothly, either partially or completely. Typically, the pivot point or fulcrum acts as
the central axis of rotation allowing the steering column to move freely in a rotational
manner. Optionally, the pivot mechanism includes supporting structures, such as
bearings or bushings, to reduce friction and enable smooth movement. The pivot
mechanism includes a hinge where a pivot mechanism allows for smooth opening and
closing motions. When the user pushes or pulls the hinge the steering column collapses
and can be set by the user to the predefined position such as in the first mode and
second mode. The user is configured to move the steering column from the first mode
of operation to the second mode of operation by using the pivot mechanism and moving
the steering column towards the at least one set of rear wheels.

The compact electric vehicle includes the frame. The frame is configured to connect the
rear wheels and the one or more electric motors with the front wheels and the single
linkage steering mechanism. The frame provides support, strength, and stability to the
compact electric vehicle. The frame is configured to maintain the integrity of the
compact electric vehicle and ensure efficient power transmission, weight distribution,
and handling characteristics. Optionally, the frame is curved along part of its length. The
frame acts as a connecting link between the at least two sets of front wheels and the at
least one set of rear wheels. The technical effect of the curved structure of the frame is
to provide increased bending stiffness due to curvature effect, thereby providing a rigid
connection between the at least two sets of front wheels and the at least one set of rear
wheels and preventing failure of the frame due to repeated switching between the first
mode of operation and the second mode of operation.

Furthermore, the steering column is configured to be tiltable relative to the frame to
control, when in use, a direction of travel of the compact electric vehicle. The steering
column is connected with the at least two sets of front wheels to allow the user to steer
and navigate the compact electric vehicle, such as through the steering column that is
configured to be tiltable relative to the frame. Moreover, the steering column is
configured to be tiltable relative to the frame to control the direction of the compact
electric vehicle, such as by adjusting the direction of the steering column. In an
implementation, the steering column is configured to be tiltable relative to the frame to
control the direction of travel of the compact electric vehicle based on the direction in
which the steering column is tilted, such as left, right, back and forth. In another
implementation, the steering column is configured to be tiltable relative to the frame to
control the direction of travel of the compact electric vehicle based on the degree of
angle at which the steering column is tilted, such as 45-degrees, 90-degrees, and the
like. For example, if the steering column is tilted towards the left side, then, then in that
case, the compact electric vehicle is configured to move towards the left side, such as
through the at least two sets of the front wheels. Similarly, if the steering column is tilted
towards the right side, then, then in that case, the compact electric vehicle is configured
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to move towards the right side, such as through the at least two sets of the front wheels.

Furthermore, the steering column is configured to be tiltable relative to the frame to
control the direction of travel of the compact electric vehicle in different undesired
scenarios, such as in uneven terrain, congested areas and the like. For example, if in
any unforeseen situation, the user is required move or stop the compact electric vehicle
quickly (e.g., in a sharp turn) in a fraction of time, then, in that case, the steering column
is configured to turn the compact electric vehicle smoothly and safely without affecting
the comfort level of the user. In addition, the steering column is also configured to allow
the compact electric vehicle to turn precisely and accurately to prevent any undesired
movement of the compact electric vehicle even if the compact electric vehicle is moving
at a high speed. In an implementation, the degree of turn of the compact electric vehicle
depends directly on the degree of turn of the steering column. Therefore, the steering
column improves the stability, control and balance of the user, even at high or low
speeds or when carrying heavy loads, or in the uneven terrain or congested spaces with
an improved manoeuvrability.

Optionally, the steering column is configured to be tiltable relative to the frame to
control, when in use, the power provided to excite the one or more electric motors. In
other words, the steering column is configured to control the power that is delivered by
the one or more electric motors that can be further used to control the movement of the
compact electric vehicle. In an implementation, the tilt mechanism can be operated
manually or automatically. Moreover, the steering column is configured to monitor the
speed (or the movement) of the compact electric vehicle and the amount of torque that
is required to turn the at least one set of rear wheels. The technical effect of controlling
the power that is provided to excite the one or more electric motors is to ensure that the
compact electric vehicle is operating at its most efficient speed that improves the overall
efficiency and the performance of the compact electric vehicle. In addition, the steering
column that is configured to be tiltable relative to the frame to control the power
provided to excite the one or more electric motors enables the compact electric vehicle
to operate in uneven terrains, congested areas, and the like.

Optionally, the compact electric vehicle further includes a pair of footplates positioned
below an axle level and towards a front region of the rear wheels, to reduce a height of
a centre of gravity of the vehicle when ridden by a user, for increasing stability of the
compact electric vehicle when in use. In an example, the pair of footplates are flat
surfaces on which the user can stand while riding the compact electric vehicle. In the
first mode of operation, the plane of the pair of footplates is parallel to the ground and in
the second mode of operation, the plane of the pair of footplates is at an angle lesser
than 90-degrees from the ground.

Optionally, the compact electric vehicle further includes a torsion bar, linked to the
steering column. Moreover, the torsion bar is configured to articulate the footplates such
that the user remains in balance when the compact electric vehicle is traversing an
uneven terrain. The torsion bar is a type of mechanical component used to provide
resistance to torsional or twisting forces generated during passage of the vehicle over
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uneven terrain. The torsion bar includes a first end and a second end. The first end of
the torsion bar is connected with the at least two sets of front wheels and the second
end of the torsion bar is connected with the at least one set of rear wheels. The torsion
bar possesses a substantial torsional stiffness, which sustains torsional loads while
steering and traversing over the uneven terrain. Further, the torsion bar supports the
substantial loads on the compact electric vehicle (due to rider and/or goods) while
maintaining balance of the user while riding the compact electric vehicle.

Typically, at least one set of rear wheels is typically mounted on an axle that is attached
to the frame. The frame provides a foundation for the axle, allowing it to withstand the
forces and torque generated by the one or more electric motors. By securely connecting
the at least one set of rear wheels to the frame, the frame ensures that power from the
one or more electric motors is efficiently transmitted thereto, enabling propulsion and
movement of the compact electric vehicle.

The one or more electric motors are arranged on the frame. The one or more electric
motors are strategically positioned within the frame to optimise weight distribution and
maximise performance. The frame must provide adequate support and mounting points
for the one or more electric motors, ensuring their stability and alignment. Optionally, the
one or more electric motors are attached to the frame using mounting brackets and
fasteners. The at least two sets of front wheels are attached to the frame through the
mounting brackets and fasteners. The frame provides the structural support to withstand
the forces encountered during steering, braking, and acceleration and helps to maintain
the alignment and stability of the at least two sets of front wheels, allowing for precise
steering control and responsive handling. Furthermore, the frame ensures that the
weight of the compact electric vehicle is properly distributed between the at least one
set of rear wheels and at least two sets of front wheels. Optionally, the frame is
fabricated from different materials such as steel, aluminium, or carbon fibre composites
and the like.

Optionally, the compact electric vehicle is configurable for carrying golf equipment in a
golf course. In other words, the compact electric vehicle provides load-carrying capacity
that enables the compact electric vehicle to carry a full set of golf clubs, golf balls, and
other golf equipment. As a result, the technical effect of carrying the golf equipment in
the golf course is that the compact electric vehicle is used to provide an improved user
experience as well as easy transportation of the golf equipment. Optionally, the compact
electric vehicle is configured for carrying parcels for implementing last-mile delivery. In
an implementation, the last-mile delivery refers to a final stage of the delivery process in
which goods are transported from a distribution centre or a local hub to their ultimate
destination such as a residential or a commercial address. Moreover, the compact
electric vehicle that is configured for last-mile delivery can be used to drive in congested
areas. Therefore, the technical effect of carrying parcels for implementing last-mile
delivery by the compact electric vehicle is to provide time-efficient and cost-effective
delivery of the parcels.
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DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, illustrated is a schematic diagram that depicts a compact electric
vehicle, in accordance with an embodiment of the present disclosure. As shown in FIG
1, the compact electric vehicle 100 includes the at least one set of rear wheels, such as
a first rear wheel 104A and a second rear wheel 104B that are configured to be rotated
in use by one or more electric motors. In an example, the first rear wheel 104A is
configured to be rotated by using the corresponding electric motor. Furthermore, the
compact electric vehicle 100 includes the at least two sets of front wheels, such as a
first front wheel 102A and a second front wheel 102B. It will be appreciated that the
compact electric vehicle 100 that is shown in the FIG.1 includes one set of front wheels,
such as the first front wheel 102A and the second front wheel 102B, for easy reference.
However, the compact electric vehicle 100 includes at least two sets of front wheels as
further shown and described in detail in FIG.2. Furthermore, the compact electric
vehicle 100 includes a steering column 106 with a single linkage steering mechanism
for manoeuvring the compact electric vehicle 100. The steering column 106 is moveable
to switch the vehicle between a first mode of operation (i.e., a riding mode) and a
second mode (i.e., a walking mode) of operation. The steering column 106 is connected
with the at least two sets of front wheels, such as the first front wheel 102A and the
second front wheel 102B to allow the user to steer and navigate the compact electric
vehicle 100, such as through the steering column 106 that is configured to be tiltable
relative to a frame 108. Furthermore, the compact electric vehicle 100 includes the
frame 108 that is configured to connect the rear wheels and the one or more electric
motors with the front wheels and the single linkage steering mechanism. For example,
the compact electric vehicle 100 includes the frame 108 that is configured to connect
the first rear wheel 104A and the corresponding electric motor with the first front wheel
102A and the single linkage steering mechanism. Similarly, the compact electric vehicle
100 includes the frame 108 that is configured to connect the second rear wheel 104B
and the corresponding electric motor with the second front wheel 102B and the single
linkage steering mechanism. Furthermore, the steering column 106 is configured to be
tiltable relative to the frame 108 to control the direction of travel of the compact electric
vehicle 100. In an exemplary scenario, if the steering column 106 is tilted towards left
side P1 as shown in FIG. 1, then, in that case, the compact electric vehicle 100 is
configured to move towards the left side D1. Similarly, if the steering column is tilted
towards right side P2, then, then in that case, the compact electric vehicle 100 is
configured to move towards the right side D2, such as through the at least two set of the
front wheels (i.e., the first front wheel 102A and the second front wheel 102B).
Therefore, the steering column improves the stability, control and balance of the user,
even at high or low speeds or when carrying heavy loads, or in the uneven terrain or
congested spaces with an improved manoeuvrability.

Referring to FIG. 2, illustrated is a perspective view of a compact electric vehicle 200, in
accordance with an embodiment of the present disclosure. The compact electric vehicle
200 comprises at least one set of rear wheels 202 configured to be rotated in use by
one or more electric motors. The compact electric vehicle 200 includes at least two sets
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of front wheels: a first set of front wheels 204A and a second set of front wheels 204B.
The at least two sets of front wheels 204A, 204B are arranged to rotate in conjunction
with the at least one set of rear wheels 202. The compact electric vehicle 200 also
includes a pivot mechanism 206 configured to engage the first set of front wheels 204A
from at least two sets of front wheels 204A, 204B in the first mode of operation. The
compact electric vehicle 200 includes a steering column 208 with a single linkage
steering mechanism for manoeuvring the compact electric vehicle 200.

The compact electric vehicle 200 includes a frame 210 configured to connect the at
least one set of rear wheels 202 and the one or more electric motors with at least two
sets of front wheels 204A, 204B and the single linkage steering mechanism 208A. The
compact electric vehicle 200 also includes a pair of footplates 212 positioned below an
axle level (not shown) and towards a front region of the at least one set of rear wheels
202, to keep reduce a height of a centre of gravity of the vehicle when ridden by a user,
for increasing stability of the vehicle when in use. The compact electric vehicle 200 is a
stand and ride electric vehicle that can enable the user to a stand-and-ride the compact
electric vehicle 200. The compact electric vehicle 200 also includes a torsion bar 214,
linked to the steering column. The compact electric vehicle 200 also includes a
load-carrying assembly 216 configured to move independently of the steering column
208 for enabling a weight distribution to be supported across at least two sets of front
wheels 204A, 204B. The compact electric vehicle 200 also includes an electric
drivetrain including an electronic differential 218 enabling one or more sets of wheels to
turn independently of each other.

Referring to FIG. 3, illustrated is an enlarged view of two sets of front wheels, in
accordance with an embodiment of the present disclosure. As shown, the at least two
sets of front wheels include a first set of front wheels 304A that is larger than a second
set of front wheels 304B. The single linkage steering mechanism (as shown in FIG. 2) is
connected with the first set of front wheels 304A and the second set of front wheels
304B such that when the steering column is configured to be tiltable relative to the
frame it in conjunction moves the two sets of front wheels 304A, 304B. During the riding
mode, the second set of front wheels 304B will not be in contact with the surface.
During the walking mode, the first set of front wheels 304A will not be in contact with the
surface.

Referring to FIG. 4A and 4B, illustrated are perspective views of compact electric
vehicle 400, in accordance with an embodiment of the present disclosure. As shown in
FIG. 4A, the compact electric vehicle 400 is in first mode of operation. The first mode of
operation is a riding mode in which the user is operable to ride the compact electric
vehicle 400. The compact electric vehicle 400 comprises at least one set of rear wheels
402 configured to be rotated in use by one or more electric motors (not shown). The one
or more electric motors is configured to power the at least one set of rear wheels 402 to
drive the compact electric vehicle 400.

The compact electric vehicle 400 includes at least two sets of front wheels: a first set of
front wheels 404A and a second set of front wheels 404B. The at least two sets of front

13



WO 2024/246806 PCT/1B2024/055269

wheels 404A, 404B are arranged to rotate in conjunction with the at least one set of
rear wheels 402. The at least two sets of front wheels 404A, 404B include a first set of
front wheels 404A that is larger than a second set of front wheels 404B. As shown in
FIG. 4A, the compact electric vehicle 400 also includes a pivot mechanism 406
configured to engage the first set of front wheels 404A from at least two sets of front
wheels 404A, 404B in the first mode of operation. The compact electric vehicle 400
includes a steering column 408 with a single linkage steering mechanism for
manoeuvring the compact electric vehicle 400.

The compact electric vehicle 400 includes a frame 410 configured to connect the at
least one set of rear wheels 402 and the one or more electric motors with at least two
sets of front wheels 404A, 404B and the single linkage steering mechanism. The frame
410 is a structural framework that provides support, stability and forms the basic
structure.

As shown, the frame 410 is curved along part of its length. The compact electric vehicle
400 also includes a pair of footplates 412 positioned below an axle level (not shown)
and towards a front region of the at least one set of rear wheels 402, to keep reduce a
height of a centre of gravity of the vehicle when ridden by a user, for increasing stability
of the vehicle when in use. The pair of footplates 412 provides two flat surfaces
designed for the placement of the user feet in the compact electric vehicle 400. The
compact electric vehicle 400 also includes a torsion bar 414, linked to the steering
column. The torsion bar 414 is configured to articulate the footplates 412 such that the
user remains in balance when the company electric vehicle is traversing an uneven
terrain.

The compact electric vehicle 400 also includes a load-carrying assembly 416 configured
to move independently of the steering column 408 for enabling a weight distribution to
be supported across at least two sets of front wheels 404A, 404B. The compact electric
vehicle 400 also includes an electric drivetrain including an electronic differential 418
enabling one or more sets of wheels to turn independently of each other, and an
advanced electronic braking system to prevent abrupt stopping of the vehicle.

As shown in FIG. 4B, the compact electric vehicle 400 is in second mode of operation.
The second mode of operation is a walking mode in which the user is operable to move
the compact electric vehicle 400 without riding thereon. The steering column 408 is
moveable to switch the compact electric vehicle 400 between the first mode of operation
and the second mode of operation. In the second mode of operation the compact
electric vehicle 400 is configurable for carrying golf equipment in a golf course or for
carrying parcels for implementing last-mile delivery.

Referring to FIG. 5A, 5B and 5C illustrated are perspective views of compact electric
vehicle 500, in accordance with another of the present disclosure. As shown in FIG. 5A,
the compact electric vehicle 500 is in first mode of operation. The first mode of
operation is a riding mode in which the user is operable to ride the compact electric
vehicle 500. The compact electric vehicle 500 comprises at least one set of rear wheels

14



WO 2024/246806 PCT/1B2024/055269

502 configured to be rotated in use by one or more electric motors (not shown). The one
or more electric motors is configured to power the at least one set of rear wheels §02 to
drive the compact electric vehicle 500.

The compact electric vehicle 500 includes at least two sets of front wheels 504A, 504B.
The at least two sets of front wheels: a first set of front wheels 504A and a second set
of front wheels §04B are arranged to rotate in conjunction with the at least one set of
rear wheels 502. The at least two sets of front wheels 504A, 504B include a first set of
front wheels 504A that is larger than a second set of front wheels 504B. As shown in
FIG. 4A, the compact electric vehicle 500 also includes a pivot mechanism 506
configured to engage the first set of front wheels 504A from at least two sets of front
wheels 504A, 504B in the first mode of operation. The compact electric vehicle 500
includes a steering column 508 with a single linkage steering mechanism for
manoeuvring the compact electric vehicle 500.

The compact electric vehicle 500 includes a frame 410 configured to connect the at
least one set of rear wheels 502 and the one or more electric motors with at least two
sets of front wheels 504A, 504B and the single linkage steering mechanism. The frame
510 is a structural framework that provides support, stability and forms the basic
structure. As shown, the frame 510 is curved along part of its length. The compact
electric vehicle 500 also includes a pair of footplates 512 positioned below an axle level
(not shown) and towards a front region of the at least one set of rear wheels 502, to
keep reduce a height of a centre of gravity of the vehicle when ridden by a user, for
increasing stability of the vehicle when in use. The pair of footplates 512 provides two
flat surfaces designed for the placement of the user feet in the compact electric vehicle
500. The compact electric vehicle 500 also includes a torsion bar 514, linked to the
steering column. The torsion bar 514 is configured to articulate the footplates 512 such
that the user remains in balance when the company electric vehicle is traversing an
uneven terrain.

The compact electric vehicle 500 also includes a load-carrying assembly 516 configured
to move independently of the steering column 508 for enabling a weight distribution to
be supported across at least two sets of front wheels 504A, 504B. The compact electric
vehicle 500 also includes an electric drivetrain including an electronic differential 518
enabling one or more sets of wheels to turn independently of each other, and an
advanced electronic braking system to prevent abrupt stopping of the vehicle.

As shown in FIG. 5B, the compact electric vehicle 500 is in second mode of operation.
The second mode of operation is a walking mode in which the user is operable to move
the compact electric vehicle 500 without riding thereon. A load 520 is placed on the
load-carrying assembly 5§16. The steering column 508 is moveable to switch the
compact electric vehicle 500 between the first mode of operation and the second mode
of operation. In second mode of operation the compact electric vehicle 500 is
configurable for carrying golf equipment in a golf course or for carrying parcels for
implementing last-mile delivery. As shown in FIG. 5C, the compact electric vehicle 500
is configured to be stored in a compact storage mode when not in use. In the compact
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storage mode by the steering column 508 folding towards the at least one set of rear
wheels 502,
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CLAIMS

1. A compact electric vehicle (200, 300, 400, 500), comprising:

at least one set of rear wheels (202, 402, 502) configured to be rotated in use by one or
more electric motors;

a first set of front wheels (204A, 304A, 404A, 504A) and a second set of front wheels
(204B, 304B, 404B, 504B);

a steering column (208, 408, 508) with a single linkage steering mechanism (208A) for
manoeuvring the compact electric vehicle (200, 300, 400, 500), wherein the steering
column (208, 408, 508) is moveable to switch the vehicle (200, 300, 400, 500) between
a first mode of operation and a second mode of operation;

a frame (210, 410, 510) configured to connect the rear wheels (202, 402, 502) and the
one or more electric motors with the first set of front wheels (204A, 304A, 404A, 504A)
and the second set of front wheels (204B, 304B, 404B, 504B) and the single linkage
steering mechanism (208A);

wherein the steering column (208, 408, 508) is configured to be tiltable relative to the
frame (210, 410, 510) to control, when in use, a direction of travel of the compact
electric vehicle (200, 300, 400, 500); and comprising moreover

a pivot mechanism configured to engage the first set of front wheels (204A, 304A, 404A,
S504A) in the first mode of operation and to engage the second set of front wheels
(204B, 304B, 404B, 504B) in the second mode of operation.

2. The compact electric vehicle (200, 300, 400, 500) of claim 1, wherein the steering
column (208, 408, 508) is configured to be tiltable relative to the frame (210, 410, 510)
to control, when in use, power provided to excite the one or more electric motors.

3. The compact electric vehicle (200, 300, 400, 500) of claim 1 or 2, wherein the frame
(210, 410) is curved along part of its length.

4. The compact electric vehicle (200, 300, 400, 500) of claim 1, 2 or 3, wherein the first
set of front wheels (204A, 304A, 404A, 504A) is larger than the second set of front
wheels (204B, 304B, 404B, 504B).

5. The compact electric vehicle (200, 300, 400, 500) of claim 1, 2, 3 or 4, further
comprising a pair of footplates positioned below an axle level and towards a front region
of the rear wheels, to reduce a height of a centre of gravity of the vehicle when ridden
by a user, for increasing stability of the compact electric vehicle (200, 300, 400, 500)
when in use.

6. The compact electric vehicle (200, 300, 400, 500) of claim 5, further comprising a
torsion bar, linked to the steering column (208, 408, 508), wherein the torsion bar is
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configured to articulate the footplates such that user remains in balance when the
compact electric vehicle (200, 300, 400, 500) is traversing an uneven terrain.

7. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, further
comprising a load-carrying assembly configured to move independently of the steering
column (208, 408, 508) for enabling a weight distribution to be supported across the first
set of front wheels (204A, 304A, 404A, 504A) and the second set of front wheels (204B,
304B, 404B, 504B).

8. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, wherein
each of the one or more electric motors has a power rating of 2000 Watts.

9. The compact electric vehicle (200, 300, 400, 500) of claim 8, wherein, in use, the
compact electric vehicle (200, 300, 400, 500) is configured to excite the one or more
electric motors with power in a range of 200 to 800 Watts.

10. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, further
comprising an electric drivetrain including an electronic differential enabling one or more
sets of wheels to turn independently of each other, and an advanced electronic braking
system to prevent abrupt stopping of the compact electric vehicle (200, 300, 400, 500).

11. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, further
comprising a modular spacer arrangement for a front axle of the first set of front wheels
(204A, 304A, 404A, 504A) the second set of front wheels (204B, 304B, 404B, 504B) to
accommodate varying load sizes.

12. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, further
comprising one or more backup disc brakes for enhancing a stopping performance of
the compact electric vehicle (200, 400, 500).

13. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, wherein
the compact electric vehicle (200, 300, 400, 500) is configured to be stored in a
compact storage mode when not in use.

14. The compact electric vehicle (200, 300, 400, 500) of claim 13, wherein the compact
electric vehicle (200, 300, 400, 500) is configured to fold into the compact storage mode
by the steering column (208, 408, 508) folding towards the at least one set of rear
wheels (202, 402, 502).

15. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, wherein
the first mode of operation is a riding mode, and the second mode of operation is a
walking mode.

16. The compact electric vehicle (200, 400, 500) of any preceding claim, wherein the
compact electric vehicle (200, 400, 500) is configured to be operated autonomously and
remotely.

17. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, wherein
the compact electric vehicle (200, 400, 500) has a load capacity of at least 500 kg.
18
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18. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, wherein
the compact electric vehicle (200, 300, 400, 500) is configurable for carrying golf
equipment in a golf course.

19. The compact electric vehicle (200, 300, 400, 500) of any preceding claim, wherein
the compact electric vehicle (200, 300, 400, 500) is configured for carrying parcels for
implementing last-mile delivery.
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FOLDING BICYCLE AND METHOD OF USE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation application of
Non-Provisional application Ser. No. 15/907,255, filed Feb.
27, 2018, which is a continuation of Non-Provisional appli-
cation Ser. No. 14/942,398, filed Nov. 16, 2015, which is a
continuation of Non-Provisional application Ser. No.
14/444,249, filed Jul. 28, 2014, which is a continuation of
Non-Provisional application Ser. No. 13/622,890, filed Sep.
19, 2012, and issued as U.S. Pat. No. 8,789,840 on Jul. 29,
2014, the entire contents of the entire chain of applications
1s herein incorporated by reference.

FIELD OF THE INVENTION

[0002] This invention relates generally to the field of
bicycles, and, more particularly, to a novel and improved
folding bicycle and method of use. Notably, the application
of this invention extends to, but is not limited to, electric
bicycles, gas bicycles and manual bicycles.

BACKGROUND OF THE INVENTION

[0003] Often times the distance one must travel is seem-
ingly too short or too inconvenient to ride a bus or subway
or to drive a car, but too long to walk. These circumstances
present opportune times to ride a bicycle. Moreover, people
living in large, mid-sized, or even small metropolitan areas
often find it more convenient to travel around the city by
bicycle, which provides an efficient mode of transportation
in such crowded areas. Accordingly, in today’s crowded
urbanized areas, it is desirable to use a bicycle for traveling
short to medium distances. A bicycle provides personal
transportation, can carry small loads, is easy and convenient
to maneuver and park in crowded places, and is low in cost
to purchase and maintain. Automobiles consume large
amounts of fossil fuels, create pollution, are a safety hazard,
and are costly to maintain and park. Motorcycles have all of
the problems of automobiles (though perhaps to a lesser
degree) but present a greater safety hazard when operating
at high speeds. It is also beneficial to use a bicycle as a
means of transportation in crowded cities as it alleviates,
among other things, the need to locate parking for a car, pay
for parking a car, and abide by the schedule and inconve-
nience of public transportation.

[0004] Although riding a bicycle for transportation can
alleviate the above drawbacks, bicycles typically are bulky
and inconvenient for portability and storage. This inconve-
nience of portability and storage often results in bicycles
being left outside, leaving them susceptible to theft. To make
even greater use of bicycles beyond just point-to-point
transport, it would be desirable to have a bicycle that could
be quickly folded so that it can be transported inside the
trunk of a car or as baggage on a train or airplane; so that it
could be used locally at a remote destination. Foldable
bicycles have an advantage of a relatively compact arrange-
ment for storage and/or transport, making them popular with
users wishing to reduce storage space, such as commuters,
recreation enthusiasts, and campers, among others. How-
ever, known folding bicycles have myriad shortcomings. For
example, in general, the large size of the folding bicycles of
the prior art prohibit the storage of these folding bicycles
within a closet, or a small area and make it difficult to easily
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and conveniently fit them into a suitcase or carrying-bag for
transporting. Moreover, many of the known folding bicycles
do not provide all of the qualities of being low in cost, easy
and simple to fold into a small volume such as a suitcase,
and sturdy and reliable to use. Many other folding bicycles
necessitate the removal of one or both wheels, which is an
inconvenient and complex procedure. Some folding bicycles
that have sturdy folding frame parts are very expensive
and/or utilize heavy metal parts that increase the overall
weight. Others that are less costly have folding parts that are
not as sturdy, do not fold easily or well, or are excessively
heavy.

[0005] In some conventional or manual folding bicycles,
folding joints are situated in the central area of the frame,
such as within one or more of the down tube, top tube, seat
tube and head tube, or bearing tube. A disadvantage of such
an arrangement is that the bicycle’s ability to fold into a
compact volume is dramatically reduced. A further disad-
vantage is that known folding bicycles have frames that
frequently are smaller than the frames of a comparable
standard non-folding bicycle. This reduces the ergonomic
suitability for a rider. A result of this for many riders is a
decrease in the distance that can be ridden with comfort.
[0006] Current folding bicycles typically have pedals, thus
requiring the user to exert a substantial amount of energy to
ride. Exerting the amount of energy necessary to ride a
bicycle often results in the user sweating upon arrival at his
or her destination. Because riding a bicycle causes the rider
to sweat, the user often must dress down and change into
appropriate clothing upon arriving at his or her destination.
This is yet another drawback of current folding bicycles.
[0007] Electric bicycles are becoming increasingly popu-
lar throughout the world. However, it is laborious for a
bicycle rider to carry a folded electric bicycle because
electric bicycles are generally heavier than typical bicycles
due to the additional weight of the electric motor, battery
pack, and associated components. Moreover, due to the
bulky design, electric motor, battery pack, and associated
components, it is difficult to fold current electric bicycles to
a compact and portable size. Thus, the need for improvement
still exists.

[0008] There is therefore a need for a folding bicycle and
method of use that overcomes some or all of the previously
delineated drawbacks of prior folding bicycles.

SUMMARY OF THE INVENTION

[0009] The present invention includes a folding bicycle
and method of use that is preferably ergonomically com-
fortable when riding, preferably can be readily folded into a
compact arrangement, preferably can be battery powered,
gas powered, manually powered, preferably can be provided
without the traditional drive chain mechanism and pedals of
manually powered bicycles, preferably can be easily trans-
ported and stored, and/or preferably can maintain its struc-
tural rigidity and integrity despite repeated folding and
unfolding.

[0010] The present invention includes a folding bicycle
and method of use. The folding bicycle is preferably used as
a means for transportation. Moreover, the folding bicycle is
preferably battery powered, however, it should be appreci-
ated that the present invention can be implemented with
electrical or battery powered bicycles, gas powered bicycles,
and standard, manually powered bicycles, without limiting
the scope of the present invention. While the present inven-
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tion will be described below with respect to a battery
powered folding bicycle, it should be appreciated that any
type of bicycle, including but not limited to the types of
bicycles just indicated, may be incorporated with the present
invention, without limiting the scope of the present inven-
tion.

[0011] In a first non-limiting aspect of the invention, a
folding bicycle is provided. The folding bicycle preferably
comptises: (i) a frame having a first end and an opposing
second end; (ii) a rear wheel rotatably connected to the
second end of the frame, the rear wheel and frame being
located in a first plane; (iii) a fork having a first end and an
opposing second end, the second end of the fork pivotally
connected to the first end of the frame, wherein the fork is
adapted to pivot about the first plane, thereby allowing a
rider to steer the bicycle, (iv) a front wheel rotatably
connected to the first end of the fork, the front wheel and
fork being located in a second plane; (v) a first primary pivot
member or hinge having a first pivot axis to allow the first
end of the fork to pivot towards the second end of the fork;
(vi) a second primary pivot member or hinge having a
second pivot axis to allow the first end of the frame to pivot
towards the second end of the frame; and (vii) a third
primary pivot member or hinge having a third pivot axis to
allow the second end of the frame to pivot towards the first
end of the frame.

[0012] It is also contemplated that the folding bicycle of
the invention preferably comprises: (i) a steering unit having
a coupling member or an elbow-shaped member comprising
a first end rotatably coupled to a steering member or
handlebar, via a first secondary pivot member or swivel
mount, and an opposing second end pivotally coupled to the
second end of the fork, via a second secondary pivot
member or axle; (ii) a footrest unit having an elongated
member comprising a first end preferably pivotally coupled
to the underside of the frame, via a third secondary pivot
member or hinge, and an opposing second end, whereby a
flange extends generally perpendicularly from the second
end of the elongated member; and (iii) a seat unit or saddle
having an upper seat portion pivotally connected to a lower
seat portion, via a fourth secondary pivot member or hinge.
[0013] As previously stated, it is contemplated that the
folding bicycle be battery powered. As such, the folding
bicycle of the invention and its method of use may be
utilized for transportation while limiting the manual effort
required to be expended by the rider or user of the folding
bicycle. The folding bicycle of the invention is also prefer-
ably designed to fold or collapse into a compact arrange-
ment, thereby allowing a user to easily transport and store
the bicycle. This is preferably done by providing the three
primary pivot members or hinges described above, the
secondary pivot members or hinges described above, and a
battery to power the bicycle, and by eliminating from the
bicycle design the traditional chain drive mechanism and
pedals employed by most manually powered bicycles. For
example, the implementation of the three primary folds, the
three secondary folds, and a battery, and the elimination of
the traditional chain drive mechanism and pedals from the
bicycle design allow a rider and/or owner of the bicycle to
fold the bicycle into an extremely compact arrangement for
easy transport and storage.

[0014] It is contemplated that the folding bicycle provides
ameans for conveniently and practically commuting and for
conveniently and safely stowing and transporting the

Jul. 1, 2021

bicycle. The implementation of a battery-powered bicycle
allows the rider to ride the bicycle while avoiding breaking
a sweat. Thus, it is further contemplated that the folding
bicycle of the present invention may used as transportation,
where the rider is able to wear the desired attire for the
destination rather than require the rider to first wear appro-
priate attire for riding the bicycle and then change into
appropriate attire upon arrival at his or her destination. It is
further contemplated that the folding bicycle of the present
invention may be folded or collapsed into a small enough
size fit for safe and convenient storage and/or transportation
inside appropriate areas, such as, but not limited to hallways,
corridors, passageways, alleys, stairwells, foyers, elevators,
closets, storage rooms, offices, and the like, within office
buildings, residential apartments, homes, restaurants, shop-
ping centers, etc. Allowing the user of the bicycle to store the
folded bicycle inside prevents the bicycle from being left
outside with the possibility of it being stolen and allows it to
be easily recharged once brought inside. It is further con-
templated that the folding bicycle may be folded into a
compact or appropriate size fit for being stored and/or
transported in a small bag.

[0015] In a second non-limiting aspect of the invention, a
folding bicycle is provided. The folding bicycle comprises a
front frame section and a rear frame section. The front frame
section has a first member including a first wheel, a second
member, and a first pivot member pivotally connecting the
first member and the second member along a first axis, the
first pivot member having a first pivot axis substantially
perpendicular to the first axis to allow the first member to
pivot towards the second member until the first member is
substantially parallel to the second member. The rear frame
section has a third member connected to the front frame
section, a fourth member, a fifth member including a second
wheel, and a second pivot member pivotally connecting the
third member and the fourth member along a second axis,
the second pivot member having a second pivot axis sub-
stantially perpendicular to the second axis to allow the third
member to pivot towards fourth member until the third
member is substantially parallel to the fourth member. The
rear frame section also has a third pivot member pivotally
connecting the fourth member and the fifth member along
the second axis, the third pivot member having a third pivot
axis substantially perpendicular to the second axis to allow
the fifth member to pivot towards fourth member until the
fifth member is substantially parallel to the fourth member.

[0016] In a third non-limiting aspect of the invention, a
method for folding a bicycle is provided. The method
preferably comprises the steps of folding a first end of a fork
of the bicycle connected to a first wheel about a first pivot
axis towards a second end of the fork until the first end is
substantially parallel to the second end; folding a first end of
a frame of the bicycle pivotally connected to the fork about
a second pivot axis towards a second end of the frame until
the first end of the frame is substantially parallel to the
frame; and folding the second end of the frame connected to
a second wheel about a third pivot axis towards the first end
of the frame until the second wheel is substantially parallel
to the first wheel.

[0017] The method preferably further comprises pivoting
a steering member connected to the second end of the fork
about a fourth pivot axis away from the fork; rotating the
steering member about a fifth pivot axis until the steering
member is substantially parallel to the fork; and folding the
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steering member about the fourth pivot axis at least partially
within a cavity of the fork. The method further comprises
folding a footrest unit about a sixth pivot axis towards the
frame and folding an upper seat portion of a seat unit about
a seventh pivot axis towards a lower seat portion of the seat
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A further understanding of the invention can be
obtained by reference to a preferred embodiment set forth in
the illustrations of the accompanying drawings. Although
the illustrated embodiment is merely exemplary of systems
and methods for carrying out the invention, both the orga-
nization and method of operation of the invention, in gen-
eral, together with further objectives and advantages thereof,
may be more easily understood by reference to the drawings
and the following description. The drawings are not intended
to limit the scope of this invention, which is set forth with
particularity in the claims as appended or as subsequently
amended, but merely to clarify and exemplify the invention.
[0019] For a more complete understanding of the inven-
tion, reference is now made to the following drawings in
which:

[0020] FIG. 1A illustrates a left side view of a folding
bicycle in a riding configuration according to an embodi-
ment of the invention.

[0021] FIG. 1B illustrates a perspective view of the steer-
ing unit of the folding bicycle of FIG. 1A according to an
embodiment of the invention.

[0022] FIG. 1C illustrates a perspective view of the steer-
ing unit of the folding bicycle of FIG. 1A in the riding
configuration according to an embodiment of the invention.
[0023] FIG. 1D illustrates a perspective view of the fold-
ing bicycle of FIG. 1A with the steering unit removed to
depict the fork locking mechanism according to an embodi-
ment of the invention.

[0024] FIG. 1E illustrates a perspective view of the under-
side of the steering unit of the folding bicycle of FIG. 1A
according to an embodiment of the invention.

[0025] FIG. 1F illustrates a left side view of the folding
bicycle of FIG. 1A depicting a steering unit, a footrest unit,
and a seat unit of the folding bicycle of FIG. 1A according
to an embodiment of the invention.

[0026] FIG. 2 illustrates a left side view of the folding
bicycle of FIG. 1A in a collapsed and/or storage configura-
tion according 1o an embodiment of the invention.

[0027] FIG. 3 illustrates a top view of the folding bicycle
of FIG. 1A in a collapsed and/or storage configuration
according to an embodiment of the invention.

[0028] FIGS. 4A-B is a flow diagram illustrating the
method of folding the bicycle of FIGS. 1A-3 from the riding
configuration of FIG. 1A to the collapsed and/or storage
configuration of FIGS. 2 and 3 and corresponding images
according to an embodiment of the invention.

[0029] FIG. 5A illustrates a left side view of the folding
bicycle of FIG. 1A with the steering unit in a first folded
position according to an embodiment of the invention.
[0030] FIG. 5B illustrates a left side view of the folding
bicycle of FIG. 1A with the steering unit in a second folded
position according to an embodiment of the invention.
[0031] FIG. 6 illustrates a perspective view of the folding
bicycle of FIG. 1A with the steering unit in a third folded
position according to an embodiment of the invention.
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[0032] FIG. 7 illustrates a left side view of the folding
bicycle of FIG. 1A in a first folded position according to an
embodiment of the invention.

[0033] FIG. 8 illustrates a top view of the folding bicycle
of FIG. 1A depicting a first primary fold of the folding
bicycle in mid-fold position according to an embodiment of
the invention.

[0034] FIG. 9 illustrates a left side view of the folding
bicycle of FIG. 1A in a second folded position according to
an embodiment of the invention.

[0035] FIG. 10 illustrates a left side view of the folding
bicycle of FIG. 1A depicting a second primary fold of the
folding bicycle in mid-fold position according to an embodi-
ment of the invention.

[0036] FIG. 11 illustrates a left side view of the folding
bicvele of FIG. 1A in a third folded position according to an
embodiment of the invention.

[0037] FIG. 12 illustrates a left side view of the folding
bicycle of FIG. 1A depicting a third primary fold of the
folding bicycle in mid-fold position according to an embodi-
ment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0038] The invention may be understood more readily by
reference to the following detailed description of preferred
embodiment of the invention. However, techniques, systems
and operating structures in accordance with the invention
may be embodied in a wide variety of forms and modes,
some of which may be quite different from those in the
disclosed embodiment. Consequently, the specific structural
and functional details disclosed herein are merely represen-
tative, yet in that regard, they are deemed to afford the best
embodiment for purposes of disclosure and to provide a
basis for the claims herein, which define the scope of the
invention. It must be noted that, as used in the specification
and the appended claims, the singular forms “a”, “an”, and
“the” include plural referents unless the context clearly
indicates otherwise.

[0039] Referring now to the figures, wherein like numerals
indicate like elements throughout, FIG. 1A illustrates an
embodiment of folding bicycle 100 in a riding configuration
101. As shown in FIG. 1A, folding bicycle 100 comprises a
frame 102 and a rear wheel 108 rotatably connected to frame
102. As further shown in FIG. 1A, frame 102 may extend
only longitudinally along a first axis. Rear wheel 108 and
frame 102 are located in a first plane 103. Folding bicycle
100 also comprises a fork 104, whereby fork 104 is pivotally
connected to frame 102, via a steering column or headset
141 (best shown in FIG. 1C), and a front wheel 106 rotatably
connected to fork 104. Front wheel 106 and fork 104 are
located in a second plane 109. As further shown in FIG. 1A,
rear wheel 108 may be connected to frame 102 at a first
height, and fork 104 may be connected to frame 102 at a
second height which is higher than the first height. Also, the
angle between frame 102 and fork 104 may be approxi-
mately 90 degrees.

[0040] Folding bicycle 100 also comprises first, second,
and third primary pivot members 110, 116 and 122. First
primary pivot member or hinge 110 preferably has a pivot
axis 111 substantially parallel to plane 109. First primary
pivot member 110 pivotally connects a first end 112 of fork
104 to a second end 114 of fork 104 along an axis 107 of fork
104. Pivot axis 111 is substantially perpendicular to axis 107
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of fork 104. Second primary pivot member or hinge 116 has
a pivot axis 117 substantially perpendicular to plane 103.
Second primary pivot member 116 pivotally connects a first
end 118 of frame 102 to a middle portion 120 of frame 102
along an axis 105 of frame 102. Pivot axis 117 is substan-
tially perpendicular to axis 105 of frame 102. Third primary
pivot member or hinge 122 has a pivot axis 123 substantially
parallel to plane 103. Third primary pivot member 122
pivotally connects a second end 124 of frame 102 to middle
portion 120 of frame 102 along axis 105 of frame 102. Pivot
axis 123 is substantially perpendicular to axis 105 of frame
102.

[0041] Furthermore, folding bicycle 100 comprises a
steering unit 125 having a coupling member or elbow-
shaped member 126 (best shown in FIG. 1B) and a steering
member or handlebar 128. Handlebar 128 is pivotally con-
nected to fork 104 by coupling member 126. Folding bicycle
100 also comprises a footrest unit 135 pivotally connected to
frame 102 by a secondary pivot member or hinge 142.
Finally, folding bicycle 100 comprises a seat unit or saddle
145 connected to frame 102 to allow a rider to sit on folding
bicycle 100. Saddle 145 comprises a secondary pivot mem-
ber or hinge 150 to allow saddle 145 to fold.

[0042] As shown in detail in FIG. 1B, folding bicycle 100
comprises a steering unit 125 having a coupling member or
elbow-shaped member 126 pivotally coupled to fork 104,
and a steering member or handlebar 128 rotatably coupled to
coupling member 126. Steering unit 125 further comprises
a plate 155 molded or welded to a first end 156 of coupling
member 126, a secondary pivot member or swivel mount
550 (best shown in FIG. 1E) rotatably connecting steering
member or handlebar 128 to plate 155, a secondary pivot
member or axle 130 pivotally connecting a second end 132
of coupling member 126 to second end 114 of fork 104, and
a locking mechanism 160 coupled to second end 132 of
coupling member 126.

[0043] Moreover, as shown in FIG. 1B, secondary pivot
member or axle 130 comprises a hollow cylindrical member
171 that extends between internal surfaces 131 and 133 of
fork 104 and a nut 137 coupled to a bolt 143. Hollow
cylindrical member 171 comprises a bore (not shown)
adapted to receive bolt 143. The bore (not shown) extends
internally through the entire length of hollow cylindrical
member 171. Bolt 143 resides within the bore (not shown).
Hollow cylindrical member 171 is preferably molded or
welded to external surface 181 of coupling member 126 near
second end 132 of coupling member 126. Bolt 143 com-
prises a head portion 560 (best show in FIG. 5B) at a first
end and a threaded portion 173 at an opposed second end.
Nut 137 preferably comprises threads (not shown) adapted
to grip threaded portion 173 of bolt 143. Nut 137 and bolt
143 may be any type of nut and bolt combination commonly
known and used in the art, without departing from the spirit
of the present invention.

[0044] Axle 130 is created by sliding bolt 143 through an
aperture 570 (best shown in FIG.1D) provided on sidewall
190 of fork 104 and through hollow cylindrical member 171
until head portion 560 (FIG. 5B) of bolt 143 abuts external
surface 191 of fork 104 and threaded portion 173 of bolt 143
protrudes through an aperture 572 (best shown in FIG. 1D)
provided on sidewall 192 of fork 104. Nut 137 is then
coupled to threaded portion 173 of bolt 143 to secure bolt
143 in place. Axle 130 has a pivot axis 504. Pivot axis 504
is perpendicular to axis 107 and plane 109 of fork 104. Axle
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130 serves to pivotally connect coupling member 126 to fork
104 and thereby allows coupling member 126, and therefore
handlebar 128, to pivot about pivot axis 504 when locking
mechanism 160 is in the unlocked position.

[0045] Turning now to FIG. 1C, steering unit 125 is
depicted in a locked position 170 suitable for riding con-
figuration 101. In this position, coupling member 126, and
therefore handlebar 128, are prevented from rotating about
pivot axis 504, Locking mechanism 160 comprises two
donut-shaped members 174 and 176 and a locking pin 172.
Donut-shaped members 174 and 176 are cylindrical in shape
and each contains a bore 194 and 196, respectively, extend-
ing from end to end. Furthermore, donut-shaped members
174 and 176 are preferably molded or welded to external
surface 181 of coupling member 126, near second end 132
of coupling member 126, and are adapted to fit within the
sidewalls of fork 104. Locking pin 172 comprises a cylin-
drical head portion 177 and a cylindrical rod portion 179
extending laterally from head portion 177. Cylindrical rod
portion 179 generally has a length longer than the width of
fork 104 so that it may extend entirely through fork 104 in
order to lock steering unit 125 in place. Additionally, the
diameter of cylindrical head portion 177 is generally larger
than the diameter of cylindrical rod portion 179 to prevent
cylindrical head portion 177 from entering aperture 535
(best shown in FIG. 1D) with the result that it may abut
external surface 193 of fork 104 when it is in place.
Cylindrical head portion 177 comprises an aperture 178
adapted to receive a retaining wire 180. Retaining wire 180
is provided to retain locking pin 172 to folding bicycle 100
by securely coupling retaining wire 180 to fork 104. Locking
pin 172 is coupled to folding bicycle 100 by first sliding a
first end of retaining wire 180 through aperture 178 of
cylindrical head portion 177 and subsequently coupling the
first end of retaining wire 180 to another portion of retaining
wire 180, then sliding a second end of retaining wire 180
through an aperture 182 provided on fork 104, and finally
creating a loop or knot (not shown) on the second end of
retaining wire 180 to prevent that end from sliding back
through aperture 182 of fork 104.

[0046] To place steering unit 125 in locked position 170,
first, handlebar 128 must be rotated about pivot axis 504
until bore 194 of donut-shaped member 174 is aligned with
an aperture 536 (best shown in FIG. 1D) provided on
sidewall 190 of fork 104 and bore 196 of donut-shaped
member 176 is aligned with an aperture 535 (best shown in
FIG. 1D) provided on sidewall 192 of fork 104; then,
cylindrical rod portion 179 of locking pin 172 is slid through
aperture 535 (FIG. 1D) provided on sidewall 192, through
bore 196 of donut-shaped member 176, through bore 194 of
donut-shaped member 174 and finally through aperture 536
(FIG. 1D) provided on sidewall 190 of fork 104 until
cylindrical rod portion 179 protrudes through aperture 536
(FIG. 1D). Furthermore, locking pin 172 is preferably slid
from sidewall 192 of fork 104 to sidewall 190 of fork 104
until the bottom surface of cylindrical head portion 177 of
locking pin 172 abuts external surface 193 of fork 104, as
shown in FIG. 1C. Once locking pin 172 is in place, as just
described, handlebar 128 is prevented from rotating about
pivot axis 504 and steering unit 125 is in locked position
170. It should be appreciated that, when in the position
shown in FIG. 1C, locking pin 172 serves to keep handlebar
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128 stable and at the appropriate level to allow a rider or user
of folding bicycle 100 to easily and comfortably ride folding
bicycle 100.

[0047] FIGS. 1C and 1D also depict a fork locking mecha-
nism 515. More specifically, FIG. 1D illustrates a perspec-
tive view of the folding bicycle of FIG. 1A with steering unit
125 removed so as to enable fork locking mechanism 515 to
be seen more readily. As shown in FIGS. 1C and 1D, folding
bicycle 100 preferably comprises a fork locking mechanism
515 adapted to lock fork 104 to steering column 141, thereby
preventing fork 104 from being able to pivot about steering
column 141 when in the locked position. By preventing fork
104 from pivoting about steering column 141, folding
bicycle 100 becomes more stable, thus making it easier to
control and subsequently fold folding bicycle 100. Fork
locking mechanism 515 comprises a donut-shaped member
520 connected to steering column 141. Donut-shaped mem-
ber 520 is preferably molded or welded to steering column
141; however, it should be understood and appreciated that
donut-shaped member 520 may be connected to steering
column 141 by any known means or method without depart-
ing from the spirit of the invention. Moreover, donut-shaped
member 520 comprises a bore 518 that extends completely
through the body of donut-shaped member 520, as shown in
FIGS. 1C and 1D. Fork locking mechanism 515 also com-
prises two plates 524 and 526 both of which extend between
internal surfaces 131 and 133 of fork 104 near the top of fork
104. Specifically, plates 524 and 526 are located near the top
of second end 114 of fork 104, in close proximity to where
fork 104 pivotally couples to steering column 141 of frame
102. As shown in FIG. 1D, plate 524 comprises an aperture
522 that extends completely through plate 524, and plate 526
comprises an aperture 528 that extends completely through
plate 526. Fork locking mechanism 515 is placed into the
locked position by preferably sliding locking pin 172
through bore 518 of donut-shaped member 520, into apet-
ture 522 of plate 524, and into aperture 528 of plate 526, as
shown in FIG. 1D. Once locking pin 172 is in place, as just
described, fork 104 is prevented from rotating about steering
column 141 of frame 102.

[0048] Inoperation, when a rider or user of folding bicycle
100 desires to fold folding bicycle 100, it is preferred that the
user first unlock locking mechanism 160 and then lock fork
locking mechanism 515. Starting from the riding configu-
ration, locking mechanism 160 is unlocked by removing
locking pin 172 from fork 104, thereby releasing secondary
pivot member 130 from its locked position and subsequently
allowing handlebar 128 to pivot about pivot axis 504. After
locking mechanism 160 is unlocked, as just described, fork
locking mechanism 515 is locked using locking pin 172, in
the manner described above, to prevent fork 104 from
rotating about steering column 141, thereby allowing a user
to more easily fold folding bicycle 100.

[0049] FIG. 1E depicts the underside of steering unit 125
of folding bicycle 100 of FIG. 1A according to an embodi-
ment of the invention. As shown, steering unit 125 prefer-
ably comprises a secondary pivot member or swivel mount
550 adapted to pivotally or rotatably connect steering mem-
ber or handlebar 128 to coupling member 126. Secondary
pivot member 550 preferably comprises a swivel member
551 that allows steering member 128 to rotate or swivel
about coupling member 126. Swivel member 551 is molded
or welded to the underside 552 of steering member 128.
More specifically, one of the exterior surfaces of swivel
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member 551 is preferably molded or welded to underside
552 of steering member 128, as shown in FIG. 1E. Swivel
member 551 is also preferably rotatably coupled to an
exterior surface 554 of plate 155, thereby allowing steering
member 128 to rotate or swivel relative to coupling member
126.

[0050] It should be understood and appreciated that while
a particular swivel mount 550 has been depicted and
described, any type of swivel member or device commonly
known or used in the art may be used to couple steering
member 128 to coupling member 126, so as to allow steering
member 128 to rotate relative to coupling member 126,
without departing from the separate of the invention.
[0051] Moreover, secondary pivot member or swivel
mount 550 preferably has a pivot axis 532 that is substan-
tially parallel to plane 109 of fork 104 and substantially
perpendicular to plate 155 of coupling member 126. Sec-
ondary pivot member 550 allows steering member 128 to
pivot or rotate about pivot axis 532, after secondary pivot
member 550 is released from its locked position. Secondary
pivot member 550 preferably allows steering member 128 to
pivot or rotate in a direction 530 about pivot axis 532 in
order for steering member 128 to align substantially parallel
with fork 104 and align with cavity 502, as shown in FIGS.
5B and 6, to form folded configuration 534 (FIG. 5B). It
should be understood and appreciated that steering member
128 may be any type of handlebar or handlebars commonly
known or used in the art, which a rider of folding bicycle 100
may use to steer folding bicycle 100, without limiting the
scope of the invention.

[0052] Referring now to FIG. 1F, steering unit 125, foot-
rest unit 135, and seat unit 145 of folding bicycle 100 are
illustrated. As shown in FIG. 1F, steering member 128 is
adapted to pivot about pivot axis 504 in a direction 618
towards fork 104 and in a direction 506 away from fork 104,
via secondary pivot member 130.

[0053] Footrest unit 135 comprises an elongated member
136 pivotally connected to frame 102. Footrest unit 135 also
comprises a flange or footrest member 138 (best shown in
FIG. 5A) preferably connected to elongated member 136
and a secondary pivot member or hinge 142 pivotally
connecting elongated member 136 to frame 102. Moreover,
footrest unit 135 is adapted to allow a rider of folding
bicycle 100 to rest his or her feet when folding bicycle 100
is in riding configuration 101 and is adapted to be pivoted,
via secondary pivot member 142, in directions 606 and 608
towards and away from, respectively, frame 102. For
example, to fold footrest unit 135 for storage, after second-
ary pivot member or hinge 142 has been released from its
locked position, elongated member 136 is pivoted in direc-
tion 606 toward frame 102 until elongated member 136
abuts the underside 602 of frame 102. A retaining member
or clip 607 (schematically shown) may be provided on
underside 602 of frame 102 to retain footrest unit 135 to
frame 102.

[0054] As illustrated in FIG. 1F, elongated member 136
extends along an axis 600 and has a first end 144 and a
second end 140. Secondary pivot member or hinge 142 is
adapted to pivotally connect first end 144 of elongated
member 136 to frame 102 and footrest member 138 (best
shown in FIG. 5A) is preferably connected to second end
140 of elongated member. Moreover, secondary pivot mem-
ber 142 comprises a pivot axis 604 substantially perpen-
dicular to plane 103 and axis 105 and substantially perpen-
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dicular to axis 600 of elongated member 136 that allows
elongated member 136 to pivot about pivot axis 604 after
secondary pivot member 142 is released from its locked
position. In particular, secondary pivot member 142 is
adapted to allow elongated member 136 to pivot about pivot
axis 604 in a direction 606 towards frame 102 and in a
direction 608 away from frame 102.

[0055] Briefly turning to FIG. 5A, footrest unit 135 also
preferably comprises flange 138 comprising two members
152 and 154 extending substantially perpendicular from
elongated member 136. Members 152 and 154 are prefer-
ably flat and are provided to allow a rider to rest his or her
feet on the top surface 139 of members 152 and 154 while
the rider is riding folding bicycle 100. While not shown in
the figures, it is further contemplated that two pivot mem-
bers or hinges may be may adapted to pivotally connect
members 152 and 154 to elongated member 136. Each pivot
member preferably comprises a pivot axis substantially
parallel with plane 103 and perpendicular with axis 600 to
allow members 152 and 154 of flange 138 to fold or pivot
about their respective pivot axis towards elongated member
136 until each member 152 and 154 is substantially parallel
to axis 600 and away from elongated member 136 until each
member 152 and 154 is substantially perpendicular to elon-
gated member 136.

[0056] Referring back to FIG. 1F, folding bicycle 100 also
comprises a seat unit or saddle 145 connected to frame 102.
Seat unit 145 preferably comprises an upper seat portion or
upright, rear portion 146, a lower seat portion or base 148,
and a secondary pivot member or hinge 150 pivotally
connecting upper seat portion 146 to lower seat portion 148.
Seat unit 145 is preferably connected or mounted to frame
102 by connecting lower seat portion 148 to the topside 616
of frame 102. Lower seat portion 148 may be connected or
mounted to frame 102 via any method known in the art for
connecting a bicycle saddle to a frame, including but not
limited to, the use of a nut and bolt, screws, and the like.
[0057] Seat unit 145 is preferably adapted to allow a rider
of folding bicycle 100 to sit when folding bicycle 100 is in
riding configuration 101 and adapted to be pivoted, via
secondary pivot member 150, in directions 610 and 612
towards and away from, respectively, frame 102. For
example, to fold seat unit 145 for storage, after secondary
pivot member or hinge 150 has been released from its locked
position, upper seat portion 146 is preferably pivoted in
direction 610 toward frame 102 until upper seat portion 146
abuts lower seat portion 148. While not shown, it is con-
templated that a retaining member, clip, strap, or the like
may be provided to retain upper seat portion 146 to lower
seat portion 148. Moreover, lower seat portion 148 is
preferably connected to topside 616 of frame 102 by any
commonly known means and method.

[0058] Specifically, as illustrated in FIG. 1F, seat unit 145
preferably comprises a secondary pivot member or hinge
150 adapted to pivotally connect upper seat portion 146 to
lower seat portion 148. Moreover, secondary pivot member
150 preferably comprises a pivot axis 614 substantially
perpendicular to plane 103 and axis 105 to allow upper seat
portion 146 to pivot about pivot axis 614 relative to lower
seat portion 148 after secondary pivot member 150 is
released from its locked position. In particular, secondary
pivot member 150 is adapted to allow upper seat portion 146
to pivot about pivot axis 614 in a direction 610 towards
frame 102 and in a direction 612 away from frame 102.
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[0059] As shown in FIGS. 1A and 1B, folding bicycle 100
comprises several components implemented by traditional,
manually powered bicycles. For example, folding bicycle
100 comprises steering unit 125, steering column or headset
141, fork 104, frame 102, and wheels 106 and 108. It should
be understood and appreciated that one skilled in the art
would know how to pivotally mount fork 104 comprising
any type of traditional handlebar to steering column or
headset 141 of frame 102, thereby allowing a rider to steer
folding bicycle 100. It should also be understood and
appreciated that (i) steering column or headset 141 may be
coupled to frame 102 by any method or implementation
commonly known in the art, particularly by being threaded,
bolted, or welded to first end 118 of frame 102; (ii) fork 104
may be coupled to steering column or headset 141 by any
method or implementation commonly known in the art to
allow fork 104 to pivot about frame 102; and (iii) steering
column or head set 141 operates in a similar manner as any
steering column or headset commonly known or used in the
art, without departing from the spirit of the present invention
and without limiting the scope of the present invention.
Additionally, it should be understood and appreciated that
steering column or headset 141 may be any steering column
or headset commonly known or used in the art, without
departing from the spirit of the present invention. Moreover,
any known method and implementation and any known
components for pivotally mounting steering unit 125 to
folding bicycle 100 may be employed, without limiting the
scope of the present invention. Furthermore, it should be
understood that one skilled in the art would also know how
to rotatably mount wheels 106 and 108 to folding bicycle
100. Accordingly, any known method or implementation of
any known components for mounting wheels 106 and 108 to
folding bicycle 100 may be employed, without limiting the
scope of the present invention.

[0060] Moreover, while not shown, it is contemplated that
folding bicycle 100 is preferably powered by a drive mecha-
nism comprising an electric throttle (not shown) provided on
steering unit 125 and powered by a rechargeable battery (not
shown) housed under seat unit 145. It is further contem-
plated that the drive mechanism, which is powered by the
rechargeable battery (not shown), drives rear wheel 108 to
propel folding bicycle 100, via a motor (not shown), pref-
erably housed in a rear wheel axle drum (not shown) and
connected to rear wheel 108. It should be understood that
one skilled in the art would know how 1o implement any
commonly known or used drive mechanism with folding
bicycle 100 in order to propel folding bicycle 100. Accord-
ingly, any known method and implementation of any known
components for utilizing a commonly known or used drive
mechanism to power an electric bicycle may be employed,
without limiting the scope of the present invention.

[0061] It should also be understood that while folding
bicycle 100 is in the riding configuration 101, as illustrated
in FIG. 1A, all pivot members or hinges implemented by
folding bicycle 100 are in a locked position to prevent the
hinges from folding and to maintain the rigid structure of
folding bicycle 100. Moreover, while not shown in the
figures, it is contemplated that any locking mechanism
commonly known or used in the art, such as a hole or
interlocking teeth with a mating pin inserted therethrough,
mating snap or clasp members, and the like, may be imple-
mented to maintain each of the hinges in a locked position
when folding bicycle 100 is in riding configuration 101, as
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illustrated in FIG. 1A, without limiting the scope of the
invention. It should also be appreciated that any locking
mechanism employed to lock the hinges is capable of being
unlocked to allow the hinges to pivot about their respective
pivot axes.

[0062] Referring to FIGS. 2 and 3, folding bicycle 100 is
illustrated in fully folded, collapsed or storage configuration
200. Specifically, FIGS. 2 and 3 provide a side view and a
top view, respectively, of folding bicycle 100 in its com-
pletely folded state. When wheel 106 is folded at hinge 110,
wheel 106 becomes aligned with the left side of fork 104.
When the front end 118 of frame 102 is folded at hinge 116,
front wheel 106 is moved so that it is along the left side of
frame 102. When wheel 108 is folded at hinge 122 (FIG.
1A), it becomes aligned with the right side of frame 102.
While it has been described that when folding bicycle 100 is
in collapsed or storage configuration 200, wheel 106 is
aligned with the left side of fork 104 and wheel 108 is
aligned with the right side of frame 102, it should be
appreciated that wheels 106 and 108 may be aligned on
either side of folding bicycle 100, without limiting the scope
of the invention. Notably, it should be understood that when
folding bicycle 100 is in configuration 200, wheels 106 and
108 are folded on opposite sides of folding bicycle 100.

[0063] FIGS. 4A-4B depict a flow diagram illustrating a
preferred method for folding bicycle 100 of FIGS. 1A-3 and
5A-12 from riding configuration 101 of FIG. 1A to collapsed
and/or storage configuration 200 of FIGS. 2-3 according to
an embodiment of the invention. The method starts at step
400 where folding bicycle 100 is in riding configuration 101
and where fork 104 and plane 109 are aligned in parallel
with frame 102 and plane 103. In step 402, locking mecha-
nism 160 is first unlocked, in the manner described above,
thereby releasing secondary pivot member 130 from its
locked position and subsequently allowing handlebar 128 to
pivot about pivot axis 504. After locking mechanism 160 is
unlocked, fork locking mechanism 515 is locked, in the
manner described above, to prevent fork 104 from rotating
about steering column 141, thereby allowing a user to more
easily fold folding bicycle 100. After unlocking locking
mechanism 160 and locking fork locking mechanism 515,
steering member 128, via secondary pivot member 130, is
tilted or pivoted in direction 506 about 90 degrees about
pivot axis 504, thereby forming folded configuration 508. In
step 404, steering member 128, via swivel mount 550, is
rotated in direction 530 about 90 degrees about pivot axis
532 until steering member 128 is substantially parallel to
plane 109 of fork 104, thereby forming folded configuration
534.

[0064] Next, in step 406, steering member 128 is folded in
direction 618 toward fork 104, about pivot axis 504 until
steering member 128 is at least partially disposed within
cavity 502, thereby forming folded configuration 702. More-
over, in step 406, secondary pivot member 142 is released
from its locked position and footrest unit 135 is folded in
direction 606 toward frame 102, about pivot axis 604, until
footrest unit 135 abuts underside 602 of frame 102, thereby
forming folded configuration 704. It is contemplated that
footrest unit 135 may be clipped using a retaining member
(not shown) or clip (not shown) to underside 602 of frame
102 to securely retain footrest unit 135 against frame 102.
Finally, in step 406, secondary pivot member 150 is released
from its locked position and upper seat portion 146 is folded
in direction 610 toward lower seat portion 148, about pivot
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axis 614, until upper seat portion 146 abuts lower seat
portion 148, thereby forming folded configuration 706. It is
further contemplated that upper seat portion 146 may be
securely retained to lower seat portion 148 using any known
method or components. Additionally, it should be appreci-
ated that secondary pivot members 142 and 150 may be
locked using any commonly known method or implemen-
tation and, particularly, by using a locking pin as described
above with respect to locking mechanism 160, without
limiting the scope of the present invention.

[0065] In step 408 primary pivot member 110 is released
from its locked position and first end 112 of fork 104 is
folded in direction 802 towards second end 114 of fork 104
about 180 degrees about pivot axis 111 until first end 112 is
substantially parallel to second end 114, planes 103 and 109,
and axes 105 and 107, thereby forming folded configuration
900. Next, in step 410, primary pivot member 116 is released
from its locked position and first end 118 of frame 102 is
folded in direction 1004 towards second end 124 of frame
102 about 180 degrees about pivot axis 117 until first end
118 is substantially parallel to frame 102 and axis 105.
Folded configuration 900 remains substantially parallel to
plane 103, thereby forming folded configuration 1102. In
step 412, primary pivot member 122 is released from its
locked position and second end 124 of frame 102 is folded
in direction 1202 towards first end 118 of frame 102 about
180 degrees about pivot axis 123 until second end 124 and
consequently wheel 108 are substantially parallel to frame
102, planes 103 and 109, axes 105 and 107, wheel 106, and
folded configuration 1102, thereby forming folded configu-
ration or collapsed configuration 200. It is contemplated that
any known method or components may be implemented to
securely retain folding bicycle 100 in collapsed configura-
tion 200, without limiting the scope of the invention. The
method ends at step 414.

[0066] Further details of folding bicycle 100 are set forth
in FIGS. 5A-12. Turning now to FIGS. 5A-7, steering unit
125 of folding bicycle 100 is illustrated. Steering unit 125
preferably comprises at least two pivot members to allow it
to be folded into a cavity 502 formed in fork 104. Specifi-
cally, as illustrated in FIGS. 5A-6, steering unit 125 pref-
erably comprises coupling member 126 having a first end
156 and a second end 132, a plate 155 molded or welded to
first end 156, a secondary pivot member or swivel mount
550 (FIG. 1E) adapted to preferably pivotally mount steer-
ing member 128 to plate 155, and a secondary pivot member
or axle 130 adapted to preferably pivotally connect second
end 132 of coupling member 126 to second end 114 of fork
104. Turning briefly to FIG. 1E, secondary pivot member or
swivel mount 550 preferably comprises a pivot axis 532
substantially parallel to plane 109 and substantially perpen-
dicular to plate 155 to allow steering member 128 to rotate
about pivot axis 532 and relative to coupling member 126.
Referring back to FIG. 5A, secondary pivot member 130
preferably comprises a pivot axis 504 substantially perpen-
dicular to plane 109 and substantially perpendicular to axis
107 to allow steering member 128 to pivot about pivot axis
504 and relative to fork 104, after secondary pivot member
130 is released from its locked position. In particular,
secondary pivot member 130 is preferably adapted to allow
steering member 128, via coupling member 126, to pivot
about pivot axis 504 in a direction 506 away from fork 104
and in a direction 618 (FIG. 1F) towards fork 104. To fold
steering unit 125 into configuration 702 after secondary
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pivot member 130 has been released from its locked posi-
tion, steering member 128 is preferably (i) pivoted in a
direction 506 away from fork 104 to form folded configu-
ration 508; (ii) pivoted or rotated in a direction 530 until
steering member 128 is substantially parallel to fork 104 to
form folded configuration 534; and (iii) pivoted in a direc-
tion 618 towards fork 104 until steering member 128 is at
least partially disposed within a cavity 502 provided in fork
104.

[0067] Referring back to 1F, to fold footrest unit 135 into
folded configuration 704 (FIG. 7), secondary pivot member
142 is first unlocked and elongated member 136 is then
pivoted in direction 606 until elongated member 136 abuts
underside 602 of frame 102. Moreover, to fold seat unit 145
into folded configuration 706 (FIG. 7), secondary pivot
member 150 is first unlocked and upper seat portion 146 is
then pivoted in direction 610 until upper seat portion 146
abuts lower seat portion 148. It is also contemplated that
when seat unit 145 is in the folded position as depicted in
FIG. 7, it may be used as a handle or grip member, thereby
allowing a user to conveniently carry folding bicycle 100.
[0068] Further details of the various folding operations
described above are depicted in FIGS. 7-12. Referring to
FIG. 7, each of the secondary folding components, i.e.,
steering unit 125, footrest unit 135, and seat unit 145 are in
the folded configurations 702, 704, and 706, respectively, as
discussed above with respect to FIGS. 5A-6. As illustrated,
steering member 128 is rotated and folded in a direction 618
into cavity 502 of fork 104, elongated member 136 is folded
in a direction 606 to frame 102, and upper seat portion 146
is folded in a direction 610 to lower seat portion 148. When
folded into the storage or folded configurations 702, 704,
and 706, steering member 128 is preferably aligned sub-
stantially parallel with fork 104, plane 109, and axis 107 and
is disposed in cavity 502, elongated member 136 preferably
abuts underside 602 of frame 102, where it may be held in
place by a retaining member (not shown), and upper seat
portion 146 preferably rests on top of lower seat portion 148,
where it may be held in place by a retaining member (not
shown).

[0069] Turning now to FIGS. 8-9, the folding of fork 104
of folding bicycle 100 is illustrated. To complete this fold,
first end 112 of fork 104 is pivoted towards second end 114
of fork 104 until first end 112 is substantially parallel to
second end 114. Primary pivot member or hinge 110 having
pivot axis 111 (FIG. 1A) pivotally connects first end 112 of
fork 104 to second end 114 of fork 104. Generally, after
primary pivot member or hinge 110 has been released from
its locked position, first end 112 of fork 104 pivots about
pivot axis 111 in a direction 802 toward second end 114 of
fork 104 until first end 112 is substantially parallel to second
end 114 plane 109, and axis 107.

[0070] Specifically, as illustrated in FIGS. 8-9, primary
pivot member or hinge 110 is preferably provided about
halfway down the length of fork 104 on the left side and is
adapted to pivotally connect first end 112 of fork 104 to
second end 114 of fork 104. Also provided is a locking
mechanism (not shown) to releasably lock primary pivot
member 110 in a rigid position. Locking mechanism may be
unlocked to allow pivot member 110 to pivot about pivot
axis 111. It should be understood that any commonly known
or used locking mechanism may be incorporated, without
limiting the scope of the invention. When folding bicycle
100 is in riding configuration 101 as illustrated in FIG. 1A,
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first end 112 and second end 114 of fork 104 extend along
plane 109 and axis 107. Moreover, primary pivot member
110 comprises pivot axis 111 substantially parallel to plane
109 of fork 104 and substantially perpendicular to axis 107
of fork 104 to allow first end 112 of fork 104 to pivot in
direction 802 towards second end 114, and about pivot axis
111, after primary pivot member 110 is released from its
locked position. Primary pivot member 110 allows first end
112 to pivot in directions 802 and 804, towards and away
from, respectively, second end 114, as illustrated in FIGS.
89.

[0071] Referring to FIG. 9, folding bicycle 100 is illus-
trated in yet another folded configuration 900. Specifically,
folding bicycle 100 is in folded configuration 900, as dis-
cussed above with respect to FIG. 8. As illustrated in FIG.
9, first end 112 of fork 104 is folded in a direction 802 to
second end 114 of fork 104. When folding bicycle 100 is
folded into folded configuration 900, first end 112 of fork
104 is preferably aligned substantially parallel with second
end portion 114 of fork 104, plane 109, and axis 107, where
it may be held in place by a retaining member (not shown).
In particular, primary pivot member 110 allows first end 112
of fork 104 to pivot towards second end 114 of fork 102
about 180 degrees about pivot axis 111 until first end 112 of
fork 104 and consequently wheel 106 is substantially pat-
allel to second end 114 of fork 104, plane 109, axis 107, and
folded steering member 128, thereby forming folded con-
figuration 900.

[0072] FIGS. 10-11 depict the folding of the front end 118
of frame 102 on itself. To do this, first end 118 of frame 102
is pivoted towards frame 102. Primary pivot member or
hinge 116 having pivot axis 117 is provided to make this
fold. Generally, after primary pivot member or hinge 116 has
been released from its locked position, first end 118 of frame
102 is pivoted about pivot axis 117 in a direction 1004
toward middle portion 120 of frame 102 until first end 118
of frame 102 is substantially parallel to frame 102, plane
103, and axis 105.

[0073] Specifically, as illustrated in FIGS. 10-11, primary
pivot member or hinge 116 is provided about an eighth to
about a quarter of the way down the length of frame 102 on
the top side and is adapted to pivotally connect first end 118
of frame 102 to middle portion 120 of frame 102. Also
provided is a locking mechanism (not shown) to releasably
lock primary pivot member 116 in a rigid position. Locking
mechanism is unlocked to allow pivot member 116 to pivot
about pivot axis 117. It should be understood that any
commonly known or used locking mechanism may be
incorporated, without limiting the scope of the invention.
When folding bicycle 100 is in riding configuration 101 as
illustrated in FIG. 1A, first end 118 and middle portion 120
of frame 102 extend along plane 103 and axis 105. More-
over, primary pivot member 116 comprises pivot axis 117
substantially perpendicular to plane 103 and axis 105 of
frame 102 to allow first end 118 of frame 102 to pivot in
direction 1004 towards middle portion 120 or second end
124 of frame 102, and about pivot axis 117, after primary
pivot member 116 is released from its locked position.
Primary pivot member 116 allows first end 118 to pivot in
directions 1004 and 1006, towards and away from, respec-
tively, middle portion 120 and second end 124 of frame 102,
as illustrated in FIGS. 10-11.

[0074] Referring to FIG. 11, folding bicycle 100 is illus-
trated at the completion of the folding of first end 118 of
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frame 102. First end 118 of frame 102 is folded in a direction
1004 to middle portion 120 and second end 124 of frame 102
causing the folded configuration 900 of FIG. 9 to pivot in
direction 1004 towards second end 124 of frame 102 about
180 degrees about pivot axis 117. When the first end 118 of
frame 102 is folded, as just described, folded configuration
1102 is formed. Specifically, first end 118 of frame 102 is
aligned substantially parallel to middle portion 120, second
end 124, and axis 105 of frame 102, while remaining
substantially parallel to plane 103, where it may be held in
place by a retaining member (not shown). In particular,
primary pivot member 116 allows first end 118 of frame 102
and consequently wheel 106 to pivot towards middle portion
120 and second end 124 of frame 102 about 180 degrees
about pivot axis 117 until first end 118 of frame 102 is
substantially parallel to middle portion 120 of frame 102,
second end 124 of frame 102, plane 103, and axis 105, and
while wheel 106 remains substantially parallel to plane 103
and folded steering member 128, thereby forming folded
configuration 1102.

[0075] FIG. 12 depicts the folding of the rear wheel 108
against frame 102. To make this fold, second end 124 of
frame 102 is pivoted towards frame 102. Primary pivot
member or hinge 122 having pivot axis 123 is provided to
complete this fold. Generally, after primary pivot member or
hinge 122 has been released from its locked position, second
end 124 of frame 102 pivots about pivot axis 123 in a
direction 1202 toward middle portion 120 of frame 102 until
second end 124 of frame 102 is substantially parallel to
frame 102, plane 103, and axis 105.

[0076] Specifically, as illustrated in FIG. 12, primary pivot
member or hinge 122 is provided about two thirds of the way
down the length of frame 102 on the right side and is adapted
to pivotally connect second end 124 of frame 102 to middle
portion 120 of frame 102. Also provided is a locking
mechanism (not shown) to releasably lock primary pivot
member 122 in a rigid position. Locking mechanism may be
unlocked to allow pivot member 122 to pivot about pivot
axis 123. It should be understood that any commonly known
or used locking mechanism may be incorporated, without
limiting the scope of the invention. When folding bicycle
100 is in riding configuration 101 as illustrated in FIG. 1A,
first end 118, middle portion 120, and second end 124 of
frame 102 extend along plane 103 and axis 105. Moreover,
primary pivot member 122 preferably comprises pivot axis
123 substantially parallel to plane 103 of frame 102 and
substantially perpendicular to axis 105 of frame 102 to allow
second end 124 of frame 102 to pivot in direction 1202
towards middle portion 120 or first end 118 of frame 102,
about pivot axis 123, relative to frame 102, after primary
pivot member 122 is released from its locked position,
thereby forming collapsed or storage configuration 200
(FIGS. 2 and 3).

[0077] Primary pivot member 122 preferably allows sec-
ond end 124 to pivot in directions 1202 and 1204, towards
and away from, respectively, middle portion 120 and first
end 118 of frame 102, as illustrated in FIG. 12.

[0078] While hinge 110 has been described as being on the
left side of fork 104 and hinge 122 on the right side of frame
102, it should be appreciated that hinge 110 could be
mounted on the right side of fork 104 and hinge 122 on the
left side of frame 102 so that wheels 106 and 108 are on the
right and left sides, respectively, of frame 102 when folding
bicycle 100 is folded.
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[0079] Furthermore, it should be appreciated and under-
stood that each pivot member disclosed and described
throughout this specification may be any commonly known
and used component or hinge that is capable of performing
the desired pivoting action and achieving the desired result.
As such, any known or used pivot member or hinge may be
incorporated with folding bicycle 100 for any of the pivot
members described above, without limiting the scope of the
invention.

[0080] It should also be appreciated and understood that
each component of folding bicycle 100 may constructed
from any type of sturdy material commonly known or used
in the art, such as, but not limited to, steel, titanium, and the
like, without limiting the spirit of the invention.

[0081] It should also be understood that this invention is
not limited to the disclosed features and other similar
method and system may be utilized without departing from
the spirit and the scope of the invention.

[0082] While the invention has been described with ref-
erence to the preferred embodiment and alternative embodi-
ments, which embodiments have been set forth in consid-
erable detail for the purposes of making a complete
disclosure of the invention, such embodiments are merely
exemplary and are not intended to be limiting or represent an
exhaustive enumeration of all aspects of the invention. The
scope of the invention, therefore, shall be defined solely by
the following claims. Further, it will be apparent to those of
skill in the art that numerous changes may be made in such
details without departing from the spirit and the principles of
the invention. It should be appreciated that the invention is
capable of being embodied in other forms without departing
from its essential characteristics.

What is claimed is:

1. A bicycle comprising:

a frame extending only longitudinally along a first axis;

a rear wheel rotatably connected to the frame;

a fork connected to the frame;

a front wheel rotatably connected to the fork;

a steering unit connected to the fork; and

a seat connected to the frame.

2. The bicycle of claim 1, wherein the rear wheel and the
frame are located in a first plane.

3. The bicycle of claim 1, wherein the rear wheel is
connected to the frame at a first height, wherein the fork is
connected to the frame at a second height, and wherein the
second height is higher than the first height.

4. The bicycle of claim 3, wherein the angle between the
frame and the fork is approximately 90 degrees.

5. The bicycle of claim 4, wherein the rear wheel and the
frame are located in a first plane.

6. The bicycle of claim 1, further comprising a motor, a
drive mechanism, and a rechargeable battery.

7. The bicycle of claim 6, wherein the rechargeable
battery is located under the seat.

8. The bicycle of claim 7, wherein the rechargeable
battery powers the drive mechanism.

9. The bicycle of claim 6, wherein the motor is located in
a rear wheel axle drum connected to the rear wheel.

10. The bicycle of claim 1, further comprising a footrest
connected to the frame.

11. The bicycle of claim 10, wherein the footrest com-
prises an elongated member and a flange.

12. The bicycle of claim 11, wherein the elongated
member extends from a first end to a second end, wherein
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the first end of the elongated member is connected to the
frame, and wherein the flange is connected to the second end
of the elongated member.

13. The bicycle of claim 12, wherein the flange extends
substantially perpendicular to the elongated member.

14. The bicycle of claim 12, wherein the first end of the
elongated member is pivotally connected to the frame.

15. The bicycle of claim 12, wherein the flange comprises
a first member and a second member.

16. The bicycle of claim 15, wherein the first member of
the flange and the second member of the flange are flat.

17. The bicycle of claim 3, further comprising a motor, a
drive mechanism, and a rechargeable battery.

18. The bicycle of claim 17, wherein the rechargeable
battery is located under the seat.

19. The bicycle of claim 18, wherein the rechargeable
battery powers the drive mechanism.

20. The bicycle of claim 17, wherein the motor is located
in a rear wheel axle drum connected to the rear wheel.

I I I
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WHEELED PERSONAL ROBOTIC OMNI
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Patent Application No. 63/151,638, filed on Feb. 20, 2021,
the entirety of which is hereby incorporated herein by
reference.

FIELD OF THE INVENTION

[0002] This invention relates generally to a personal
mobility vehicle. In particular, this invention provides for a
personal robotic vehicle capable of being reconfigured to
operate in multiple modes, including a stand-up scooter,
sit-down wheelchair, trike, push-assist cart, or autonomous
robotic vehicle.

BACKGROUND

[0003] With recent advancements in battery and electric
vehicle technologies, there has been a proliferation in elec-
tric mobility solutions in the market. Consumers are increas-
ingly dependent on electric vehicles for both recreation and
transportation, whether due to the need for mobility assis-
tance or the desire for faster, more efficient, and more
enjoyable transport. However, the existing solutions in the
market are limited in utility and versatility, and therefore
typically only suited for specific applications or a specific
market segment. Other electric mobility solutions are lim-
ited to specific use-cases and modes of operation (i.e., golf
carts, golf trolleys, e-bikes, scooters, self-balancing hover-
boards, wheelchairs, etc.).

[0004] For at least these reasons, an improved personal
mobility vehicle is desired. The disclosed invention, referred
to as the ProV3, addresses these deficiencies with a versatile
lifestyle mobility vehicle that is safe, stable, smart, simple,
fun, functional, fast, and affordable for users of all demo-
graphics across many varied venues (golf course, a campus,
a conference center, or a factory complex for example) and
applications. The ProV3 is a smart personal mobility solu-
tion that will transform how people and their things get
around.

BRIEF SUMMARY

[0005] In accordance with various embodiments of the
invention, a personal mobility vehicle, referred to as the
ProV3, configured to be operated in multiple modes is
provided. The ProV3 operates in multiple modes to address
multiple needs in a single all-in-one solution. With an
omni-directional wheel and folding frame, the ProV3 can
transform into a stand-up scooter, sit-down wheelchair, trike,
push-assist cart, autonomous robotic vehicle, or other con-
figurations, yet is still compact and portable. The ProV3 also
integrates with the user’s smartphone to provide affordable,
advanced functionality such as autonomous tracking and
navigation utilizing the embedded computer vision and
artificial intelligence capabilities.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:
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[0007] FIG. 1 illustrates a personal mobility vehicle in a
stand and ride mode with a golf bag attachment in accor-
dance with an embodiment of the invention.

[0008] FIG. 2a illustrates an omnidirectional wheel with
nested rollers in accordance with an embodiment of the
invention.

[0009] FIG. 25 illustrates the omnidirectional wheel with
rollers removed from view in accordance with an embodi-
ment of the invention.

[0010] FIG. 2¢ illustrates a cross-sectional view of an
assembled omnidirectional wheel in accordance with an
embodiment of the invention.

[0011] FIG. 3a illustrates a smartphone used as a con-
nected intelligent vehicle head unit in a front-facing con-
figuration in accordance with an embodiment of the inven-
tion.

[0012] FIG. 3b illustrates a smartphone used as a con-
nected intelligent vehicle head unit in a rear-facing configu-
ration in accordance with an embodiment of the invention.
[0013] FIG. 4 illustrates a lean-to-steer control function
using a smartphone camera in accordance with an embodi-
ment of the invention.

[0014] FIG. 5 illustrates a trike sit and ride mode in
accordance with an embodiment of the invention.

[0015] FIG. 6 illustrates a wheelchair sit and ride mode in
accordance with an embodiment of the invention.

[0016] FIG. 7 illustrates a push assist mode in accordance
with an embodiment of the invention.

[0017] FIG. 8 illustrates examples of optional attachments
for multi-purpose use in accordance with an embodiment of
the invention.

[0018] FIG. 9 illustrates a remote control mode in accor-
dance with an embodiment of the invention.

[0019] FIG. 10 illustrates an autonomous lead-me mode in
accordance with an embodiment of the invention.

[0020] FIG. 11 illustrates an autonomous follow-me mode
in accordance with an embodiment of the invention.
[0021] FIG. 12 illustrates auto video capture with com-
puter vision recognition in accordance with an embodiment
of the invention.

[0022] FIG. 13 illustrates a folded configuration of a
personal mobility vehicle in accordance with an embodi-
ment of the invention.

[0023] FIG. 14 illustrates an electrical system block dia-
gram in accordance with an embodiment of the invention.
[0024] FIG. 15 illustrates a motion control system with
dynamic stability and traction control in accordance with an
embodiment of the invention.

[0025] FIG. 16 illustrates a sliding and locking mechanism
in accordance with an embodiment of the invention.
[0026] FIG. 17 illustrates a sliding and locking mechanism
in accordance with an embodiment of the invention.

DETAILED DESCRIPTION

[0027] Some embodiments of the present invention will
now be described more fully hereinafter with reference to
the accompanying drawings, in which some, but not all,
embodiments of the invention are shown. Various embodi-
ments of the invention may be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will satisfy applicable legal
requirements. Like reference numerals refer to like elements
throughout. Some components of the apparatus are not
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shown in one or more of the figures for clarity and to
facilitate explanation of embodiments of the present inven-
tion.

[0028] As shown in FIG. 1 a personal mobility vehicle 100
in a stand and ride configuration is shown. Personal mobility
vehicle 100 may alternatively be referred to as vehicle 100,
ProV3 100, ProV3 Personal Robotic Omni Vehicle 100, or
a variation of any of these names without departing from the
scope of the disclosure. The ProV3 Personal Robotic Omni
Vehicle 100 is a cart/scooter comprising an aluminum (or
otherwise lightweight structural material) folding frame,
folding seat, adjustable handlebar 160 and grips, two elec-
trically driven wheels 130, an omnidirectional wheel 120,
rechargeable batteries 170, motor controls 180, sensors, user
input controls, and a wireless charging mount for a Blu-
etooth-connected smartphone.

[0029] Frame

[0030] The frame consists of multiple sliding and hinged
locking joints which allow the vehicle 100 to be configured
and secured into multiple modes of operation, as well as to
be folded into a compact form for storage or hauling, such
as in an automobile trunk. Various optional frame attach-
ments provide a means for carrying cargo, such as a golf bag
192 as shown in FIG. 1. In one embodiment, the frame
comprises a base 110 that provides a stable base for vehicle
100 as well as a stable attachment structure for omnidirec-
tional wheel 120, drive wheels 130, and other components of
vehicle 100. In certain configurations of vehicle 100, the
base 110 provides a stable footrest for a person standing or
sitting on vehicle 100. Base 110 may be constructed from
matching and opposing beams with generally rectangular
cross sections wherein one of the beams is disposed on the
left side of vehicle 100 and the other beam is disposed on the
right side of vehicle 100. Each beam of base 110 may have
a first end coupled to swing arm 153 which attach to
omnidirectional wheel 120 and a second end coupled to one
of the driven wheels 130. A non-skid foot pad 114 may be
mounted at or near the second end 112 on the top side of
each beam of base 110. In one embodiment the first end 111
of the left beam of base 110 couples to the left side swing
arm 153 that attaches to the left side of omnidirectional
wheel 120 and the second end 112 of the left beam of base
110 couples to the left driven wheel 130. Similarly, in one
embodiment the first end 111 of the right beam of base 110
couples to the right side swing arm 153 that attaches to the
right side of omnidirectional wheel 120 and the second end
112 of the right beam of base 110 couples to the right driven
wheel 130. A central support beam 115 mounted between the
right and left beams of base 110 allows for moving parts of
the frame to slide and lock into place to achieve different
configurations of vehicle 100.

[0031] The frame further comprises an upright frame
support 150 having a first end 151 coupled to adjustable
handlebar 160 and a second end 152 coupled to central
support beam 115. Upright frame support 150 may be moved
into various positions to achieve multiple configurations of
vehicle 100. Upright frame support 150 is configured to slide
along the length of central support beam 115 and lock into
position.

[0032] A left support arm 140 hingedly connects the left
side of upright frame support 150 to the left beam of base
110, and a right support arm 140 hingedly connects the right
side of upright frame support 150 to the right beam of base
110. Support arms 140 provide additional support for the
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frame and other components of vehicle 100. One end of seat
support braces 510 hingedly connect to support arms 140. In
certain configurations of vehicle 100, such as the stand and
ride configuration shown in FIG. 1, seat support braces 510
sit atop support arms 140 such that the support arms 140 are
nested within the seat support braces 510. In other configu-
rations of vehicle 100, such as the tricycle sit and ride
configuration shown in FIG. 5, seat support braces 510 are
rotated about their hinged ends attached to support arms 140
and their opposite ends are attached to seat 500, thus locking
seat 500 securely into a position such that a person can ride
vehicle 100 sitting on seat 500.

[0033] All components of the frame may be constructed of
aluminum or any other suitable structural material. Attach-
ments, such as the golf bag 192 shown in FIG. 1, may be
attached to the frame to allow an operator to carry items
while using vehicle 100.

[0034] A suspension system may be installed on vehicle
100 between omnidirectional wheel 120 and base 110. The
suspension system may include a swing arm 153 and shock
absorbers 154. The suspension system is configured to
provide a smoother ride to a person riding on vehicle 100.
[0035] Adjustable Handlebar 160

[0036] An adjustable handlebar, 160 with latching joint to
lock into place, can be positioned to best fit operator height
and comfort. Left and right handles with grips can be
removed and attached to the frame in alternative locations,
based on whether the vehicle is configured for stand and ride
(FIG. 1) or sit and ride (FIG. 6) modes.

[0037] One or both hand grips include a user control input
162 for commanding the desired speed and yaw rate (steer-
ing) of vehicle 100. In one embodiment user control input
162 may comprise a thumbstick (multi-direction mini joy-
stick operated with the thumb) on one handle. In other
embodiments user control input 162 could include dual
thumb throttles, thumb wheels, twist grips, or other potential
rotary input sensing devices. The user control input 162 is
electrically powered through either a physical connection to
a battery (battery 170 or another power source) or a wireless
electrical connection that automatically engages when the
handle is attached to the frame.

[0038] The user’s smartphone 164 is docked to a wireless
charging mount attached to adjustable handlebar 160 and
connected to the vehicle 100 via Bluetooth or via another
wireless or wired connection to vehicle 100. Software run-
ning on smartphone 164 provides the user display and
interface for interacting with the vehicle 100. In one embodi-
ment smartphone 164 comprises a smartphone having a
touchscreen and camera such as an iPhone or Android
phone; however, smartphone 164 may also comprise a tablet
or similar device having a touchscreen and camera without
departing from the scope of the disclosure.

[0039] The vehicle 100 is propelled and steered by two
electrically driven wheels 130. Electrically driven wheels
130 may be referred to as drive wheels 130 or wheels 130
without departing from the scope of the disclosure. In one
embodiment, drive wheels 130 comprise brushless DC hub
motors with tires designed for traction and off-road use
while also minimizing compaction and damage to turf or
other surfaces. Both left and right drive wheels 130 are
electrically controlled independently by a motor controller
180 to control vehicle speed and yaw when operated at
different speeds to provide differential steering. Each drive
wheel 130 may also include an electromagnetic park brake
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which can be electrically engaged and disengaged to auto-
matically lock the motors and thus the drive wheels 130
when stopped to eliminate roll, and automatically unlock the
motors and thus the drive wheels 130 when the user com-
mands motion of vehicle 100 using user control input 162 or
software running on smartphone 164. In one embodiment,
the left drive wheel 130 is mounted on the outside edge of
the left beam of base 110 at or near the second end 112 of
the left beam of base 110, and the right drive wheel 130 is
mounted on the outside edge of the right beam of base 110
at or near the second end 112 of the right beam of base 110.
Power for drive wheels 130 is provided by batteries 170.
[0040] Integrated electro-magnetic park brakes in drive
wheels 130 automatically engage when there is no user
command from user control input 162 or smartphone 164, or
can be manually disengaged for free wheel operation.
[0041] Omnidirectional Wheel 120

[0042] An unpowered omnidirectional wheel 120
mounted to base 110 allows unrestricted motion in any
direction, like a caster wheel, while providing improved
strength, stability, and functionality for the vehicle 100
through all modes of operation and dynamically through
turns. The omni wheel 120 is mounted to a suspended swing
arm 153 with shock absorbers 154 to provide a smoother
ride of vehicle 100 over rough surfaces. Omnidirectional
wheel 120 may also be referred to as omni wheel 120 or
omni-directional wheel 120 without departing from the
scope of the disclosure.

[0043] FIGS. 24, 2b, and 2¢ provide more detailed illus-
trations of the omni wheel 120 design. FIG. 2a illustrates an
assembled view of omnidirectional wheel 120. FIG. 2b
illustrates a omnidirectional wheel 120 without rollers 200.
FIG. 2¢ illustrates a cross-sectional view of assembled
omnidirectional wheel 120. The omni wheel 120 is mounted
to the swing arm 153 or fork with a primary axle through the
omni wheel 120 hub 210 with bearings. The omni wheel 120
rotates freely forward and backwards around this primary
axle as in a typical motorcycle or scooter wheel. In one
embodiment there are 8 spokes 230 made of aluminum or
another lightweight structural material securely attached
with bolts between the 2 primary hubs 210. The spokes 230
provide support for 8 roller axles 220 that are oriented
perpendicular to the primary axle. Rollers 200 are attached
between the spokes 230 and around the roller axles 220,
supported by small bearings 240 which may be the same or
similar to in-line skate or skateboard wheel bearings. The
rollers 200 are designed with a curved, conical shape that
together provide a smooth and continuous outer surface for
the omni wheel 120. The rollers 200 are nested inside one
another with a very small gap between each roller 200 such
that the outer surface of the omnidirectional wheel 120 is
continuous for smooth operation. In one embodiment, the
gap between rollers 200 is 0.055 inches. The rollers 200
rotate perpendicular to the primary axle and allow the omni
wheel 120 to move freely left or right. The rollers 200 are
made of either plastic or aluminum, overmolded with poly-
urethane for softer and quieter operation on all types of
surfaces. FIG. 2 shows the omni wheel 120 with the rollers
200 hidden to show the design of the spokes 230 and roller
axles 220 with bearings 240. FIG. 25 depicts eight roller
axles 220, 8 spokes 230, and sixteen bearings 240 (one on
each end of each roller axle 220) occurring in identical
patterns around the circumference of omnidirectional wheel
120; however, for the sake of readability of the drawing only
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one example of each is labelled. FIG. 2¢ shows a cross-
section view of omnidirectional wheel 120 to show how the
rollers 200 nest together and the entire assembly fits
uniquely together to provide smooth and free operation in all
directions. FIG. 2¢ depicts eight roller axles 220 and 8
spokes 230 occurring in identical patterns around the cir-
cumference of omnidirectional wheel 120; however, for the
sake of readability of the drawing only one example of each
is labelled.

[0044] This omni wheel 120 design is advantageous com-
pared to other wheel designs due to the simplicity and small
number of components, the ease of assembly, the roller 200
and spoke 230 shape that allows them to nest inside of one
another around the omnidirectional wheel 120, the large
roller 200 diameter that allows smooth lateral movement
over all types of terrain with minimal compaction or damage
to turf, the small gap between rollers 200 that allows smooth
and quiet operation, and the overall compact size and shape
while still structurally strong and functionally efficient.
[0045] In one embodiment, omnidirectional wheel 120
may have an overall assembled outer diameter of approxi-
mately 12.5 inches. Each roller axle 220 may have a length
of approximately 3.061 inches and a diameter of 0.313
inches. Each roller 200 may be constructed from approxi-
mately 0.25-inch-thick polyurethane with a length of
approximately 4.426 inches, a large end diameter of
approximately 4.754 inches and a small end diameter of
approximately 1.4 inches. Other dimensions and materials
may be used for omnidirectional wheel 120 without depart-
ing from the scope of the disclosure.

[0046] While vehicle 100 is shown with one omnidirec-
tional wheel 120, one or more additional omnidirectional
wheels 120 may be used without departing from the scope
of the disclosure. For example, vehicle 100 may include two
omnidirectional wheels 120 in alternative embodiments.
[0047] Modes of Operation

[0048] As previously described, the frame of vehicle 100
comprises several hinged sections configured to slide and
lock into places such that vehicle 100 can be operated in a
number of modes or configurations.

[0049] Stand and Ride Mode

[0050] FIG. 1 shows the vehicle 100 configured in a stand
and ride mode with a golf bag attachment 192 and indication
of forward direction of travel 190. The operator stands on the
left and right foot pads 114 on top of the battery 170
compartments located in base 110, places hands on the
adjustable handlebar 160, and rides the vehicle 100 similar
to a typical scooter. Typical use could be on a golf course,
providing the golfer with a faster, easier, more enjoyable
method of moving around the course independently with
their own cart and able to play their own ball, resulting in a
much improved experience and shorter rounds. The center of
gravity is kept low and centered between the two driven
wheels 130 and omnidirectional wheel 120 to enhance
stability on hills and side slopes.

[0051] In the stand and ride configuration, the second end
152 of upright frame support 150 is slid along central
support beam 115 and locked into place in a generally
upright position. In this configuration, the second end 152 of
upright frame support 150 may be positioned approximately
halfway between the first end 111 and second end 112 of
base 110 such that upright frame support 150 is vertical or
slightly angled. Support arms 140 connect between upright
frame support 150 and base 110 to provide additional
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support and stability for upright frame support 150. Adjust-
able handlebar 160 is installed at the first end of upright
frame support 150 to provide support for the operator while
standing on the vehicle 100. Adjustable handlebar 160 may
be rotated and locked into place in the position most
comfortable for the operator. User control input 162 is
positioned on the adjustable handlebar 160 and positioned
for the operator’s comfort. The operator’s smartphone 164 is
positioned on the adjustable handlebar 160 such that the
touchscreen and forward-facing camera of the smartphone
164 is facing the operator and the operator may interact with
smartphone 164 to control the vehicle 100. By operating the
user control input 162 or user interface software running on
smartphone 164, the operator can command the motor
controllers 180 to operate, causing drive wheels 130 to
operate and move vehicle 100.

[0052] Smartphone Operation

[0053] As shown in FIGS. 3a and 354, multiple advanced
functions are provided by the user’s smartphone 164 when
used with the software application associated with the
vehicle 100 for interfacing with and controlling the vehicle
100. As smartphones 164 with advanced capabilities are
now ubiquitous, they provide a cost-effective and personal-
ized solution as the intelligent head unit for the vehicle 100.
Through the smartphone 164 app, the vehicle 100 owner can
configure the vehicle 100 in personal secured mode (only
authorized users), rideshare secured mode (only paying
customers), or unsecured mode (anyone can use). In a
secured mode, the smartphone authenticates the user
(through its inherent secure identification methods or
through a rideshare app) before allowing the vehicle 100 to
be operated. The owner can also configure all vehicle 100
settings and preferences through the smartphone 164 app.
[0054] During operation, the connected smartphone 164
provides the vehicle 100 operating display for information
such as speed, power utilization, odometer, battery charge,
range, operating mode, notifications, etc. The smartphone’s
164 built-in touchscreen, speaker, voice recognition, gesture
recognition, and inertial measurement unit (IMU) also pro-
vide the user interface for the operator to select modes and
preferences, as well as to command and control the vehicle
100 in a personalized way. The smartphone’s 164 embedded
machine learning capabilities, along with cloud-connectiv-
ity, allow the smartphone 164 app to learn and adapt to
operator behavior to provide the most intuitive and enjoy-
able riding experience. Smartphone 164 cellular connectiv-
ity and data plan provides the cloud-connectivity for data
analytics, software updates, remote diagnostics, fleet man-
agement, and rideshare logistics and financial transactions.
[0055] As shown in FIG. 3a, in some front-facing con-
figurations of vehicle 100 such as stand and ride mode (FIG.
1) or trike sit and ride mode (FIG. 5), smartphone 164 is
positioned such that the touchscreen and front-facing camera
of smartphone 164 are facing the operator. In these configu-
rations, the smartphone’s 164 front-facing camera and built-
in computer vision capabilities can be used to control the
vehicle 100 by visually tracking the location of the rider’s
head and torso, such that the operator can steer the vehicle
100 simply by leaning left or right, and/or control the speed
by leaning forward or backward, a capability hereafter
referred to as “ProVision.” As shown in FIG. 4, an image
400 of the rider’s position is captured in the view of the
camera of smartphone 164. When the operator leans right
the vehicle 100 is steered to the right as a result of tracking
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the rider image 400. Similarly, when the operator leans left
the vehicle 100 turns left as a result of tracking the rider
image 400. This provides an intuitive and enjoyable method
of controlling the vehicle 100 while also aiding in vehicle
100 stability by matching vehicle 100 dynamics with shift-
ing center of gravity of the rider. In these configurations, in
addition to providing operator position tracking, the smart-
phone 164 may also provide secure operator identification,
gesture control, voice control, audio capabilities, inertial
measurement unit (IMU), computer vision, machine leaning,
cloud connectivity, fleet management, remote diagnostics,
software updates, ridesharing applications, and third-party
applications. While the smartphone 164 is shown with
touchscreen and front-facing camera facing the operator of
vehicle 100 in FIG. 3a such that the operator may view and
use smartphone 164, smartphone 164 may alternatively be
rotated such that the rear-facing camera faces the operator
and is used to guide the vehicle 100.

[0056] As shown in FIG. 35, in other rear-facing configu-
rations of vehicle 100, such as autonomous lead-me mode
(FIG. 10) or autonomous follow-me mode (FIG. 11), the
smartphone 164 can be rotated around the adjustable handle-
bar 160 to utilize the rear-facing camera and ProVision
software running on the smartphone 164 to identify and
track the operator position and gestures at further distances
in order to automatically control the vehicle 100 remotely
when the operator is not riding on the vehicle 100. Based on
predefined settings and preferences, the vehicle 100 will
maintain a consistent distance from the operator, maintain a
synchronized pace, move in the same direction, and respond
to operator gestures and voice commands. In these configu-
rations, in addition to providing operator position tracking,
the smartphone 164 may also provide obstacle detection,
gesture control and automatic video capture. While the
smartphone 164 is shown with rear-facing camera facing the
operator of vehicle 100 in FIG. 356 such that the generally
more capable rear-facing camera of smartphone 164 is used
for guidance purposes, smartphone 164 may alternatively be
rotated such that the touchscreen and front-facing camera
face the operator and the front-facing camera is used to
guide the vehicle 100.

[0057] As shown in FIG. 10, in autonomous lead-me
mode, vehicle 100 is configured in push assist mode with the
operator walking behind the vehicle 100. Smartphone 164 is
positioned such that the rear-facing camera face the operator,
and an image 400 of the operator is captured by the camera
of smartphone 164. Software running on smartphone 164
uses computer vision and machine learning to track the
operator’s position for navigation of vehicle 100. Human
gestures are used to command the mode of vehicle 100, start
and stop vehicle 100, and increase or decrease distance
between vehicle 100 and the operator.

[0058] As shown in FIG. 11, in autonomous follow-me
mode, vehicle 100 is configured in push assist mode with the
operator walking in front of the vehicle 100. Smartphone
164 is positioned such that the rear-facing camera face the
operator, and an image 400 of the operator is captured by the
camera of smartphone 164. Software running on smartphone
164 uses computer vision and machine learning to track the
operator’s position for navigation of vehicle 100. Human
gestures are used to command the mode of vehicle 100, start
and stop vehicle 100, and increase or decrease distance
between vehicle 100 and the operator.
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[0059] Another capability of the ProVision software built
into the vehicle 100 smartphone app (FIG. 12) is to track the
operator with computer vision, automatically recognize cer-
tain activity that it has been trained for (i.e., hitting a golf
ball), and automatically capture video of the action for later
video documentation, sharing, or analysis. Similar to drone
technology that tracks and videos a person’s activities, the
vehicle 100 with smartphone 164 can automatically track
and record activities of interest, which could be quite
beneficial, for example, to a golfer for analyzing their swing
and diagnosing potential causes of each shot outcome. As
shown in FIG. 12, the vehicle 100 is configured in push
assist mode. Smartphone 164 is positioned such that the
rear-facing camera of smartphone 164 are facing the opera-
tor, and an image 400 of the operator is captured by the
camera of smartphone 164. Smartphone 164 uses computer
vision and artificial intelligence to recognize activity and
automatically capture a video clip.

[0060] The smartphone 164 can also be used in remote
control mode (FIG. 9), where the operator can control the
vehicle 100 through either a virtual joystick on the touch-
screen of the smartphone 164, or through utilizing the
smartphone 164 inertial measurement unit (IMU) and con-
trolling the vehicle 100 simply by the orientation of the
smartphone 164 roll and pitch. In the remote control mode,
smartphone 164 communicates with motor controllers 180
of the vehicle 100 through Bluetooth vehicle interface or
through another wired or wireless communication protocol.
This mode can be useful in golf when you might want to
send the vehicle 100 on ahead to the other side of the green
or to the next tee box.

[0061] Trike Sit and Ride Mode

[0062] FIG. 5 shows the vehicle 100 configured in the
trike sit and ride mode, where the operator can sit if
preferred with the direction of forward travel 190 indicated.
The seat 500 is manually rotated up and secured by snapping
seat support braces 510 into place under the seat 500. In this
mode, the operator sits on the seat 500 facing in the forward
direction with legs straddling the upright frame support 150
and feet resting on the beams of base 110. Similar to other
modes of operation, the operator controls the speed and
direction of vehicle 100 through the user control input 162,
software running on smartphone 164, or by using ProVision
lean-to-steer functionality which changes the direction of
vehicle 100 based on the direction the operator leans. In this
configuration, the drive wheels 130 are still in the rear for
normal forward direction 190, which is the preferred orien-
tation for dynamic stability at higher speeds.

[0063] In the trike sit and ride configuration, the second
end 152 of upright frame support 150 is slid along central
support beam 115 and locked into place in a generally
upright position. In this configuration, the second end 152 of
upright frame support 150 may be positioned approximately
halfway between the first end 111 and second end 112 of
base 110 such that upright frame support 150 is vertical or
slightly angled. Support arms 140 connect between upright
frame support 150 and base 110 to provide additional
support and stability for upright frame support 150. Seat
support braces 510 are raised and snap onto seat 500 to
provide stable support for seat 500. Adjustable handlebar
160 is installed at the first end of upright frame support 150
to provide support for the operator while sitting on the seat
500 of the vehicle 100. Adjustable handlebar 160 may be
rotated and locked into place in the position most comfort-
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able for the operator. User control input 162 is positioned on
the adjustable handlebar 160 and positioned for the opera-
tor’s comfort. The operator’s smartphone 164 is positioned
on the adjustable handlebar 160 such that the touchscreen
and forward-facing camera of the smartphone 164 is facing
the operator and the operator may interact with smartphone
164 to control the vehicle 100. By operating the user control
input 162 or user interface software running on smartphone
164, the operator can command the motor controllers 180 to
operate, causing drive wheels 130 to operate and move
vehicle 100.

[0064] Wheelchair Sit and Ride Mode

[0065] As shown in FIG. 6, by folding down the armrests
530, moving the handles of adjustable handlebar 160 to the
outer ends of armrests 530, and unfolding the foot pads 114,
the vehicle 100 is configured into wheelchair sit and ride
mode. The seat 500 and upright frame support 150 spread
apart through frame linkages to allow a wider comfortable
seat, with the elastic fabric over the seat cushions 500 and
520 expanding to conform to the shape and size of seat 500
and upper cushion 520 in the expanded configuration. In this
mode, the drive wheels 130 are in the front and the omni
wheel 120 in the rear, providing a high degree of maneu-
verability with sufficient dynamic stability for the limited
operating speeds in this mode. For the golfer, this may
provide a more relaxing and enjoyable method of moving
around the golf course, or to sit and rest when waiting for
others. In other applications, this mode provides convenient
mobility assistance similar to other electric wheelchairs,
although with a more compact and portable design.

[0066] In the wheelchair sit and ride configuration, the
second end 152 of upright frame support 150 is slid along
central support beam 115 and locked into place in a gener-
ally upright position. In this configuration, the second end
152 of upright frame support 150 may be positioned
approximately halfway between the first end 111 and second
end 112 of base 110 such that upright frame support 150 is
vertical or slightly angled. Support arms 140 connect
between upright frame support 150 and base 110 to provide
additional support and stability for upright frame support
150. Seat support braces 510 may be raised and snap onto
seat 500 to provide stable support for seat 500. In other
configurations of vehicle 100, armrests 530 are placed in
their storage position parallel to upright frame support 150;
however for wheelchair sit and ride configuration, armrests
530 are unfolded and locked into place with one armrest 530
locked into place on each side of seat 500 and upper seat
cushion 520. Armrests 530 may be padded for the operator’s
comfort. The handles are removed from adjustable handle-
bar 160 and placed on the outer ends of armrests 530 to
provide support for the operator while sitting on the seat 500
of the vehicle 100. User control input 162 is positioned on
one side of the adjustable handlebar 160 and positioned for
the operator’s comfort. By operating the user control input
162, the operator can command the motor controllers 180 to
operate, causing drive wheels 130 to operate and move
vehicle 100.

[0067] Push Assist Mode

[0068] FIG. 7 shows the vehicle 100 configured in push
assist mode, where the operator walks behind the vehicle
100 similar to a golf pushcart or shopping cart. In this mode,
the vehicle 100 can be operated by the user control input 162
on the handlebar 160, or optionally or in combination with
the ProVision capability of the smartphone 164 app to track
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the operator position relative to the vehicle 100. In this
configuration the vehicle 100 can also be operating manually
in free wheel mode with the power off and parking brakes
released. Integrated electro-magnetic park brakes in drive
wheels 130 automatically engage when there is no user
command from user control input 162 or smartphone 164, or
can be manually disengaged for free wheel operation. For
the golfer, this mode may be desired when preferring to walk
and get more exercise.

[0069] Although present in all configurations of vehicle
100, sliding and locking mechanism 700 is particularly easy
to view in FIG. 7. Sliding and locking mechanism 700
allows components of the frame of vehicle 100 to be folded
and snapped into place to achieve the various configurations
and frame orientations of vehicle 100. As shown in FIGS. 16
and 17, in one embodiment, sliding and locking mechanism
700 comprises a foot-actuated latch mechanism for locking
the upright frame support 150 (not shown in FIGS. 16 and
17) to the central support beam 115. The lower end 152 of
the upright frame support 150 connects to a sliding mecha-
nism 701. An over-center rocker latch 702 pivots around a
center axis with a spring-loaded or other elastic tension
chord that holds the rocker latch down securely in a locked
or unlocked position. In the locked position, a pin on the
latch 702 engages into one of many holes 703 in the central
support beam 115 to secure the upright frame support 150 so
it is locked in position relative to the central support beam
115. With a series of frame holes 703 with consistent spacing
(for instance one hole 703 every 1 inch), the sliding mecha-
nism 701 can be locked into one of many optional positions
for configuring the vehicle frame into various modes of
operation and allowing the operator to select the positions
most suited to their preferences. Many other locking and
latching mechanisms could be utilized, either off-the-shelf
or custom-designed, for securing the upright frame support
150 to the central support beam 115 with a simple hand or
foot action.

[0070] Similarly to sliding and locking mechanism 700,
linkage arms 710 are present in all configurations of vehicle
100, but are particularly easy to view in FIG. 7. Linkage
arms 710 maintain frame geometry and structure.

[0071] Inthe push assist configuration, the second end 152
of upright frame support 150 is slid along central support
beam 115 and locked into place using sliding and locking
mechanism 700 in an angled position. In this configuration,
the second end 152 of upright frame support 150 may be
positioned at or near the first end 111 of base 110. Support
arms 140 connect between upright frame support 150 and
base 110 to provide additional support and stability for
upright frame support 150. Adjustable handlebar 160 is
installed at the first end of upright frame support 150 to
provide support for the operator while pushing vehicle 100.
Adjustable handlebar 160 may be rotated and locked into
place in the position most comfortable for the operator. User
control input 162 is positioned on the adjustable handlebar
160 and positioned for the operator’s comfort. The opera-
tor’s smartphone 164 is positioned on the adjustable handle-
bar 160 such that the touchscreen and forward-facing cam-
era of the smartphone 164 is facing the operator and the
operator may interact with smartphone 164 to control the
vehicle 100. By operating the user control input 162 or user
interface software running on smartphone 164, the operator
can command the motor controllers 180 to operate, causing
drive wheels 130 to operate and move vehicle 100.
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[0072] Attachments

[0073] FIG. 8 shows a few examples of the many potential
cargo attachments and applications for the vehicle 100. In
addition to carrying a golf bag 192, vehicle 100 may carry
a shopping basket 800, child seat 810, or wheelbarrow 820.
The versatile vehicle 100 platform can provide an intelligent
and convenient solution for shopping carts, strollers, utility
carts, factory material transport, and many others. The
versatility of the vehicle 100 provides greater value in
leveraging the vehicle 100 investment for many users across
many applications.

[0074] Folded Configuration

[0075] With the vehicle’s 100 folding frame, lightweight
materials, and compact design, it can be folded down into a
fold and stow mode as shown in FIG. 13, where it is about
the size of a bag of golf clubs, for convenient storage or
transporting in the trunk of an automobile.

[0076] Electrical System and Software Control System
[0077] FIG. 14 shows a simplified block diagram of the
electrical system, components, and connections of vehicle
100.

[0078] FIG. 15 shows a simplified view of the software
control system, distributed between the smartphone 164 app,
user control input 162, and left/right motor controllers 180.
The motion control system utilizes multiple inertial and
speed sensors, along with intelligent control algorithms, to
dynamically control stability and traction in all variety of
surface conditions and terrain, to minimize wheel slip,
maintain smooth and predictable steering, acceleration, and
braking response, and to prevent tipping.

[0079] The disclosed vehicle 100 is differentiated from
competitors due to its versatile all-in-one solution for mul-
tiple applications and modes of operation, all in a simple,
affordable, portable, and highly intelligent design. It
includes a superior omni wheel 120 design for smooth,
functional, and stable maneuverability across all terrains
including turf. Using deep integration with smartphone 164
capabilities, the vehicle 100 provides secure autonomous,
robotic operation using computer vision and machine learn-
ing. Intelligent control systems and user interfaces that learn
and adapt to users and their environment make the vehicle
100 more stable, safe, intuitive, and easy to use for all
demographics.

[0080] Many modifications and other embodiments of the
invention will come to mind to one skilled in the art to which
this invention pertains having the benefit of the teachings
presented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the invention
is not to be limited to the specific embodiments disclosed
and that modifications and other embodiments are intended
to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used
in a generic and descriptive sense only and not for purposes
of limitation.

1. A personal mobility vehicle comprising:

a base having a first end and a second end,

one or more non-powered omnidirectional wheels
mounted to the first end of the base;

two independently controlled driven wheels with electric
hub motors mounted to the second end of the base; and

a frame mounted to the base wherein the frame is con-
figured to be folded and locked into a plurality of
configurations.
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2. The personal mobility vehicle of claim 1 wherein the
plurality of configurations comprises a stand and ride mode,
a tricycle sit and ride mode, a wheelchair sit and ride mode,
a push-assist mode, a remote control mode, an autonomous
lead-me mode, an autonomous follow-me mode, and a
folded stow and go mode.

3. The personal mobility vehicle of claim 1 wherein the
driven wheels with electric hub motors are configured to
provide propulsion and differential steering to the personal
mobility vehicle.

4. The personal mobility vehicle of claim 1 further
comprising attachment points for mounting one or more
attachments.

5. The personal mobility vehicle of claim 4 wherein the
attachments comprise one or more of a golf bag, a shopping
basket, a child seat, or a wheelbarrow.

6. The personal mobility vehicle of claim 1 wherein the
vehicle is configured to be controlled by image recognition
software running on a smartphone.

7. The personal mobility vehicle of claim 6 wherein the
image recognition software is configured to recognize one or
more gestures made by an operator of the personal mobility
vehicle and alter an action of the personal mobility vehicle
in response to the one or more gestures.

8. The personal mobility vehicle of claim 7 wherein the
gesture recognized by the image recognition software com-
prises leaning and the action of the personal mobility vehicle
comprises steering in the direction of the leaning.

9. The personal mobility vehicle of claim 7 wherein the
gesture recognized by the image recognition software com-
prises walking behind the personal mobility vehicle and the
action of the personal mobility vehicle comprises traveling
ahead of the operator.

10. The personal mobility vehicle of claim 7 wherein the
gesture recognized by the image recognition software com-
prises walking in front of the personal mobility vehicle and
the action of the personal mobility vehicle comprises trav-
eling behind the operator.

11. The personal mobility vehicle of claim 7 wherein the
gesture recognized by the image recognition software com-
prises a golf swing and the action of the personal mobility
vehicle comprises recording a video.
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12. The personal mobility vehicle of claim 1 wherein the
personal mobility vehicle is configured to be controlled by
security software running on a smartphone, and wherein the
security software is configured to verify that an operator is
authorized to use the personal mobility vehicle before the
personal mobility vehicle will operate.

13. The personal mobility vehicle of claim 1 wherein the
personal mobility vehicle is configured to be controlled by
rideshare software running on a smartphone, and wherein
the rideshare software is configured to verify that an opera-
tor has paid to use the personal mobility vehicle before the
personal mobility vehicle will operate.

14. The personal mobility vehicle of claim 1 further
comprising a dynamic traction control system configured to
maintain stability and differential steering integrity across
different types of terrain and surface conditions.

15. The personal mobility vehicle of claim 1 wherein the
personal mobility vehicle comprises a battery powered elec-
tric vehicle.

16. An omnidirectional wheel comprising:

a central hub,

a plurality of spokes radiating outwardly from the central
hub;

a plurality of roller axles wherein each roller axle has a
first end and a second end and wherein the first end of
each roller axle connects to a spoke associated with the
roller axle and the second end of each roller axle
connects to an adjacent spoke;

a plurality of bearings installed on each roller axle; and

a plurality of nested rollers wherein each roller is installed
on a roller axle supported by bearings and wherein each
roller is configured to rotate about the roller axle it is
installed upon.

17. The omnidirectional wheel of claim 16 wherein each

roller comprises a curved conical shape.

18. The omnidirectional wheel of claim 16 wherein a first
end of each roller is nested within a second end of an
adjacent roller such that the plurality of nested rollers form
a continuous outer surface of the omnidirectional wheel.
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