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LLinpoko npounHn HenHeBMaTUYHN F'YMUN Ha
CaMOXOAHU U TerrfieHn NpeBO3HU CpeacTBa 3a MEKuU
TepeHun, NACHLK U 3a amdpnMonMmnHuM aBToMmooumnNun

NMPEALWLECTBALLUO CbCTOAHUE HA TEXHUKATA

PE3IOME

ToBa nsobpeteHmne ce oTHacs obLLO 4O LWMPOKO NPOPUIHN
HeNnHeBMaTUYHU F'YMN HA CaMOXO4HMU N TerfneHn NpeBo3HN cpencTBa 3a
MEKM TepeHun, NACHK N 3a amdpnbuHn asTomodunu. lNo-cneunanHo 3a rymu,
npeaHasHadYeHn 3a U3BbH MbTHU NPUITOXEHUS. Te ca cneunanHo
NpOeKTUpaHn 3a NpeogonsBaHe Ha U3BECTHU YCIOXHEHUS, KaTo Hanpuvep
NOTbBaHe B MEKN TEPEHMU, MACHK, HATPynBaHe Ha Karn BbpXy rymure,
obpasyBaHe Ha AbNOOKN KONTOBO3U U OPYru.

YnpaBneHckn npobnem, KONTo Bb3HUKBA MPU KOHBEHLMOHANHUTE
CaMOXO4HN cuctemu, ocobeHo 3a AUCTaHLNOHHO ynpaBnsaeMmnTe MOTOPHMN
NPEBO3HM CPeACTBa e, Ye TEXHUTE Konena obpasyBaTt KOSTIOBO3U, KIETO
3aTpyaHsaBa MaHeBpPUpPaAHETO MM M YeCTO BOAM 40 Brokax Ha
ynpasneHuneTo.

EfHO npeguwHo peleHne He- obpasyBaHe Ha KONOBO3U €
npeanoXxeHo B amepukaHcku nateHT Ne 7,946,658 ot Kanrapu, Anbeprta,
KaHapa. Konenoto e MOHTUpaHO Ha YHUKanNHO KOHJUrypupaHa rnasmHa Ha
KONenoTo B KOMOMHaUMs C KOHBEHLMOHANHA ryma u € no3numMoHnpaHa nog,
HaKNOHEH bIbI1, MPU KOETO HaA 3a4BMKBAHOTO KONESO € NpuaageHo
YMULLSIEHO KnaTywKaHe, Taka 4e TpaekTopusaTa Ha KOnernoTo ce OTKIMOHSBa
Hanpea-Hasad cnpsiMo KOHBEHLMOHANMHO douKCcupaHa Tpaektopuma Ha
ABWXEHME, KaTo MO TO3M HA4YMH Ce HamansiBa TeHaeHUusTa ga obpasysa
KONOBO3MW.

N opyrn 6e3Bb3ayLUHN r'yMuy ca no3HaTu. Te ca onncaHun, Hanpumep B
nateHTHn gokymeHtTn WO 2003018332A1, FR 2964597, WO
2012102932A1, WO 2018101937A1, WO 2018102303A1, WO
2018102560A1, WO 2018125186A1.

Bcuykn KOHBEHUMOHAMHM rymn ca rnoj BbTPeLwHO HansaraHe ot ras 3a
HanomMmnBaHe. Te nmat onpeaenexH KanaunTeT No OTHOLLEHME Ha
HaTOBapBaHe, NpefaBaHe Ha CUNN Mexay 3emMsTa U NPeBo3HOTO CPeaCcTBO
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n abcopbupaHe Ha ygapu, KOeTo A npasu npegnovnTaH n3bop 3a NpeBoO3HO
cpeacTBo.

Bbnpekn ToBa, pUCK, NPUCHLL, Ha KOHBEHLUMOHAaNHaTa ryma, e noseve
nUNu no-marnko 6bp3aTa 3aryba Ha HangaraHe B Criydam Ha yaap unm
npeobpbliaHe BbpXYy Nepdopupall npegmeT, KOeTo MoXe ga aosene Ao
obe3aBmxkBaHe Ha NPEBO3HOTO CpeacTBo. PaspaboTeHn ca anTepHaTMBHM
peLLEeHNs Ha KOHBEHLMOHANMHNTE ryMK, 3a Aa ce eNMMmnHMpa To3n puUck ot
N3nyckaHe Ha HandaraHe, KaTo Hanpumep MITbTHU T'YMW.

Bes3sb3gywHaTa ryma, unu no-obuwo ryma 6e3 HanomrneaHe noema
HaToBapBaHeETO, BnarogapeHne Ha CTPYKTYPHUTE CU KOMMOHEHTU N UMa
XapaKTEePUCTUKN, CPAaBHUMU C T€3M Ha KOHBEHLMOHANHa ryma.

Be3Bb3aylHa ryma, MOHTUPaHa Ha rmaBuvHa UK 4XaHTa, NoHsKora
ce Hapuya ,HenHeBMaTUYHO eNnacTUYHO Konemno®.

HesaBucumo ganu rymarta € nHeBMaTMUYHaA UM HEMHEBMATMYHA,
N3BECTHO €, Ye CTPYKTYPHUTE acnekTn Ha NPOTEKTOpa Ha rymaTa BNusaT
BbPXY XapaKTepUCTUKUTE Ha NPEBO3HOTO CPEACTBO.

Hanpumep, npoTekTopbT MoXe Aa 6bae oopMeH Ccbe cneundundHmn
KaHanu unmn xapakTepucTUKN 3a yBennyaBaHe Ha CLensieHneTo unm 3a
HacbpyaBaHe Ha ropMBHaTa eeKkTMBHOCT. CTPYKTYPHUTE acnekTu Ha
NpoTeKTopa cTaBaT oOLle NO-BaXKHW, KOrato NPeBO3HOTO CpenCcTBO TpsAbBa
Aa ce OBWXKU No cneunguyHn Buagose oopoya NOBbPXHOCTN, KaTo
Hanpumep MscbK.
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TEXHUYECKA CbLWHOCT HA UBOBPETEHUETO

'ymaTa BKIoYBa CTPYKTYPHU €NEeMEHTU, KOUTO ce NpocTupaT
paguanHo HaBbH OT KONEnoTo UMK rmaBuHaTa A0 NpoTeKkTopa 1, KOUTO ce
3auenBa cbe 3emaTa. Korato rymaTta € nHeBMaTU4Ha, CTPYKTYPHUTE
eneMeHTUN ca CTPaHUYHU CTEHU, KOUTO B3aMMOAENCTBaAT C NPOTEKTopa U
KONenoTo Unu rmaevHara, 3a ga obpasyBar KyxuHa, KOSTO Ce Hanommnea C
Bb34yX nNoA HansiraHe. KoraTo rymaTta € HenHeBMaTUYHa, CTPYKTYpPHUTE
enemMeHT oOMKHOBEHO BKJTHOYBAT cucTtemMa OT CNULM UK NEHTU, KOUTO
noaabpXaTt NnpoTekTopa 6e3 n3nons3BaHe Ha Bb3AyXx Nog HandaraHe.

3a oa Moxe efiHa ryma ga e ¢ gobpo cuensieHme B Nscbk e
XenatenHo NpoTEeKTOPbT Aa ce Bb3Non3Ba OT CBOMCTBATa Ha TPUEHE C
NsiCbKa M Ja yCTOM Ha NOTbBaHE B MsiCbka, HE3aBMCUMO Aanu KOnenoTo e
ABUraTeNHO Un He e caMoaBMXKeELLo ce. 3aToBa rymuTe 3a ctabunHo
ABWXEHME B NSACHK, TpsAbBa Aa octaBaT BypXy NAchbka U unu aa ce
TbpKanAaT Nno NOBbPXHOCTTA Ha NACHKa, unu aa rpebat npes Hero. Bbe
BCUYKM TaKMBa Cryvyam TpagumumoHHaTa BbHLIHA hopmMa Ha rymarta He e
noaxoasiia. 3atoBa LUMPOKO NPOUITHUTE F'yMU, BKIHOYUTENHO M C OBaSTHU
NPOTEKTOpPU, ca No-40OPOTO peLLEeHMe.

[Mo-KOHKpPETHO, 4opW KoraTto egHa ryma e paspaboTteHa 3a ynotpeba
BbpXy onpeaenieHa NoBbPXHOCT, KAaTo HanpuMmep NsChLK, TA YecTo TpsibBa
Aa NbTyBa BbPXY MHOXECTBO APYrM NOBbPXHOCTU NPe3 LLenns Cx XUBOT.
Hanpumep, ryma 3a NsCbk MOXE Aa Ce HanoXu aa ce ABWKM BbPXY
CrbCTEHa NPbCT, ckanu, acdanT, 6eToH UnNu apyry NAbTHWU, TBBPAN
NOBBLPXHOCTM Npean unu crneq nbTyBaHe BbpXy NAckK. CnegoBaTtenHo,
KoraTo ryma, KOsiTo MoXe Aa ce npeacraBsi 4obpe Ha NAcbK, ocurypsisa no-
Mariko OT OoNTUManHoO U3HOCBAaHe, cuenfieHne, ctTabunHocT n/unu
yrnpaBneHne Ha Apyrv noBbLPXHOCTM.

LLInpoko npochmnHa HemHeBMaTUYHa ryma Ha CamMOXO4HMW U TErMNEeHU
NPEBO3HM CPEeACTBAa 3a MEKN TEPEHN, MACHK 1 3a amdnbuinHn asTomobmnm
BKIMOYBA: €1acTUYHO pagunanHo CBMBAeMO TSSO Ha ryma, C BbHLUHA
obukonka, obxeallallia nepudepHoO LeHTparnHa oc Ha BbPTEHE, OKOMO
KOATO TAMOTO Ha rymaTa € BbpTSLLO Ce; U nepudepHo pasnpenenenn egHa
CApPSAMO gpyra OKomo LieHTpanHaTa OCc Ha BbpTEHE Ha paguarHo
pa3cTosiHWE, pa3nofioXeHo HaBbTPe OT BbHLHATA 0OMKOMKA Ha TANOTO Ha
rymaTa, NpbCTEHOBUAEH MAcKB OT KyXMHU, Pa3nosioXKeHN B TANOTO Ha
rymaTa; npu KOeTOo BCsIKa Kyxa KyXMHa B ClOMeHaTusi NpbCTEHOBUOEH
MacuB: B PaBHUHM Ha HANpPe4yHOTO CeYeHne, pasnonoXeHn HopMarHo Ha
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LleHTpanHaTa oc Ha BbpTeHe, UMa nepndepHo yabImMKEHO HanpeyHo
ceyeHue C AbIMKMHA, U3MepPeHa B NOCOKa Ha OKPBXKHOCTTA CNPSIMO
LleHTparnHaTa oc Ha BbpTeHe, U KOSITO HaaBuMLIaBa No-mManbk pasmep Ha
LUMPUHATA, M3MEPEH B pagmarnHa nocoka crnpsiMo LieHTparnHaTta oc Ha
BbpTEHE.

Bcska kyxuHa NpoHWKBa M3LANO0 Npe3 TANOTO Ha rymaTta B NOCOKa,
ycrnopeaHa Ha LeHTpanHaTa oc Ha BbPTEHE, a LuMpMHaTa Ha BCsika KyXuHa
e CTeCHeHa B akcharnHa Nocoka, HaBbTpe KbM CpefHa paBHMHA Ha TAMNOTO
Ha rymara, KOSiTO JIeXXM HOpMaIlHO Ha LieHTpanHaTa oc Ha BbpTeHE B
cpegHa To4ka Mexay NocoYeHUTe akcuanHo NPOTUBOMONIOXKHU
NMOBBbPXHOCTM Ha TANOTO Ha rymara; u

KopnycbT Ha rymaTa ce xapakrtepuavpa OOMbHUTENHO C eQHa Unu
noBeye OT CriefHUTe XapaKTepUCTUKN: TANOTO Ha rymaTa e KOHUrypupaHo
[a noema nbfHO paguanHo CBMBaHEe Ha LUMpUHaTa Ha BCcsika KyXuHa, NoHe
B Hal-TsiICHaTa TOYKa Ha cnoMeHaTaTa KyxuHa, KbAeTo croMeHaTtaTa
LUMPUHA € MUHMMarHa B HECBUTO CbCTOSIHME Ha KyxaTa KyXuHa, no Bpeme
Ha ABWKEHWETO Ha cnomMeHaTaTta KyxvHa npes A0fieH CErMEHT,
KOHTaKTyBalll CbC 3eMsTa, OT KpbroBa poTaLMOHHa TPAeKTopus Ha rymarta
OKOIO LieHTpanHarta poTaluoHHa oc.
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Wide-profile non-pneumatic tires of
self-propelled and towed vehicles for
soft terrain, sand and amphibious vehicles

SUMMARY
PREVIOUS STATE OF THE ART

This invention relates generally to wide-profile non-pneumatic tires for
self-propelled and towed vehicles for soft terrain, sand and amphibious
vehicles. In particular, to tires intended for off-road applications. They are
specifically designed to overcome known complications, such as sinking in
soft terrain, sand, mud accumulation on the tires, deep rutting, and the like.

A steering problem that arises with conventional self-propelled
systems, especially for remote-controlled motor vehicles, is that their
wheels form ruts, which makes them difficult to maneuver and often leads
to steering lock.

One prior non-rutting solution is proposed in U.S. Patent No.
7,946,658 of Calgary, Alberta, Canada. The wheel is mounted on a
uniquely configured wheel hub in combination with a conventional tire and
is positioned at an inclined angle, whereby the driven wheel is given an
intentional wobble so that the wheel's trajectory deviates back and forth
from a conventionally fixed trajectory of travel, thereby reducing the
tendency to form ruts.

Other airless tires are also known. They are described, for example,
in patent documents WO 2003018332A1, FR 2964597, WO 2012102932A1,
WO 2018101937A1, WO 2018102303A1, WO 2018102560A1, WO
2018125186A1.

All conventional tires are internally pressurized by inflation gas. They
have a certain capacity in terms of load, transmission of forces between the
ground and the vehicle and shock absorption, which makes them the
preferred choice for a vehicle.

However, a risk inherent in conventional tires is the more or less rapid
loss of pressure in the event of an impact or rollover on a perforating object,
which can lead to the immobilization of the vehicle. Alternative solutions to
conventional tires have been developed to eliminate this risk of pressure
loss, such as solid tires.
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An airless tire, or more generally a tire without inflation, absorbs the
load thanks to its structural components and has characteristics
comparable to those of a conventional tire. An airless tire mounted on a hub
or rim is sometimes called a “non-pneumatic elastic wheel”.

Whether the tire is pneumatic or non-pneumatic, it is known that the
structural aspects of the tire tread influence the characteristics of the
vehicle.

For example, the tread may be shaped with specific grooves or
features to increase traction or to promote fuel efficiency. The structural
aspects of the tread become even more important when the vehicle must
travel over specific types of off-road surfaces, such as sand.

Feoprn ToH4yeB 0876 40 37 27  https://militarinno.eu 8


https://militarinno.eu/

CBETOBHA NATEHTHA HOBOCT WORLD PATENT NOVELTY

TECHNICAL SUMMARY

A tire includes structural elements that extend radially outward from a
wheel or hub to its tread that engages the ground. When the tire is
pneumatic, the structural elements are sidewalls that interact with the tread
and wheel or hub to form a cavity that is inflated with pressurized air. When
the tire is non-pneumatic, the structural elements typically include a system
of spokes or bands that support the tread without the use of pressurized air.
For a tire to have good traction in sand, it is desirable for the tread to take
advantage of the frictional properties of the sand and resist sinking into the
sand, whether the wheel is self-propelled or not.

Therefore, tires for stable movement in sand must stay on top of the
sand and either roll on the surface of the sand or paddle through it. In all
such cases, the traditional outer shape of the tire is not suitable. Therefore,
wide-profile tires, including those with oval treads, are the better solution.
Specifically, even when a tire is designed for use on a specific surface,
such as sand, it often has to travel on many other surfaces throughout its
life.

For example, a sand tire may have to travel on compacted soil, rocks,
asphalt, concrete, or other dense, hard surfaces before or after traveling on
sand. Therefore, when a tire that may perform well on sand provides less
than optimal weatr, traction, stability and/or handling on other surfaces.

A wide profile non-pneumatic tire for self-propelled and towed vehicles for
soft terrain, sand and amphibious vehicles includes: an elastic radially
compressible tire body, having an outer circumference circumferentially
surrounding a central axis of rotation about which the tire body is rotatable;
and circumferentially spaced apart from each other about the central axis of
rotation at a radial distance inward from the outer circumference of the tire
body.
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