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KopucHa Mopenb  HamexuTb [0  CiNbCbKOrocnogapcbkoro  BUMpPOBHMUTBA | MOXe
BMKOPUCTOBYBATUCA [ONsi PIBHOMIPHOrO Ta 06GEpexHOro 3aBaHTaXEHHA 3epHOBOro maTtepiany B
OyHKEpW Ta CUITOCK Pi3HMX TUNIB.

Bigomnii cnocid Ha OCHOBIi BepTUKanbHOrO TPAHCMOPTEpPY rpaBiTaliiHO-KackagHOro Tuny 3a
nateHToM Ha kopucHy mogenb UA Ne 86163 U (MINK B0O7B 13/00) ansa 3aBaHTaXeHHsA 3epHa, Lo
CKNafaeTbCs i3 BepTUKaNbHOMo TPaHCNOPTYHOYOro KaHany, yTBOpeHUn psaaoM nepecunHmx npucTpois,
AKi po3TawoBaHi oauH nig ogHuM. lNepecunHi NPUCTPOi BMKOHaHI y BUrNsAi gucka 3 60pToM no noro
nepumMeTpy, NOBEPXHS AMCKa € pobO4YOI0 MOBEPXHEID, LeHTparbHa YacTKa sikoi BMKOHaHa y BUrMsAi
KOHYCa, a OCTaHHS po3buTa Ha CEeKTopW - NepecunHi NoNuui, BUKOHaHI NNOCKMMU abo 3 BUMNYKMICTIO
Ha3ycTpiy pyxy 3epHa. [lepecunHi nonuui 4YepryloTbCs 3 HACKPI3HUMU MNEpPeCcUrnHUMM OTBOpaMMu,
KoHyconogibHa noBepxHsa 3abesnevye LEHTPIBKY CYMKHUX AMCKIB | HEOBXigHWIA 3a30p MK HUMU. [1o
Kpyry amck mae 6iyHun 6opT, SKkuin Aodae XOPCTKICTb KOHCTPYKLIT AMCKA i CNYXWUTb ANS YTPUMaHHSA
3epHa i HafjlaHHA MOMY HanpaBreHOoro pyxy, AK i BUMYKNOCTi HA NepecunHux nonuusx. biuHui 6opT, Ak
i BCi nnocki abo BMNyKni nepecunHi Nonuui, HanNpaBnse pyx 3epHa B Pi3Hi NepecunHi 0TBOPK, a Takox
CNY>XUTb ANS PO3MILLEHHS KPINUITbHUX eNeMeHTIB Npu 30ipLi AWCKIB Y BEPTUKANbHUIA TPAHCMOPTYHOYUIA
KaHan.

Heponikom Bigomoro cnoco®y € HasiBHICTb BEpPTMKaNbHOIO TPAHCMOPTYKYOro KaHamy, KOTpuRn
3BY)XY€E 3€pHOBUI MOTIK, LLIO NOCTyNae B CUNOC, NPUBOAAYN OO0 iIHTEHCUBHOMO NepeTupaHHs 3epHa Mix
coboto. Kpim Toro, npucTpin cknagHuin y BUrOTOBIEHI.

Bigomnii Takox cnoci6 Ha OCHOBI BMKOPWUCTAHHS BEPTUKANbHOrO TpaHcnopTepy rpa.iTauiliHO-
KackagHOro Tuny Ans 3aBaHTaXEHHS 3epHa, 3epHOBUX KyrbTyp i rpaHyn WpoTy B CUIOC 3a NaTEHTOM
Ha kopucHy mogenbs UA Ne83564 (MIK BO7B 1/00, BO7B 13/00), wo Mmae BepTUKanbHWUN
TPaHCMOPTYHUNIA KaHar, YTBOPEHWUI PAOOM 3pi3aHNX KOHYCIB, SKi po3TallOBaHi OAWH Nig OgHUM, i nig
KyTOM BiQHOCHO OAWMH O OAHOro. BepTukanbHUi TPAaHCMOPTYOUNIA KaHarn BUKOHaHWUIA i3 3a30pOM MixK
CYMDKHUMMW 3pi3aHNMMN KOHYCaMK, KOXXEH BEPXHIl 3pi3aHUM KOHYC BCTAHOBNEHWIN HA3YCTPi4 CYMiDKHOMY
00 HbOMO HWMXHBOIO i PO3rOPHEHUI BIQHOCHO A0 HBLOrO LWOAO0 BEpPTMKanbHOI oci Ha 180°, npu Lbomy
KOXXEH 3pi3aHUM KOHYC BUKOHAHWIA 3 JiHINHOrO nonieTurneHy, a Moro BHYTPiWHA Oinblia TBipHa
NnoBepXHA Mae PopMy YBIrHyTOro noTka.

MpoTe BigomMuiA cnocib Mae HacTyMHi HeAONIKK:

- 30iNbLUYETHCA Yac 3aBaHTAXEHHSI CUITOCY 3€PHOM;

- BMCOKa BipOrigHICTb YTBOPEHHS B HWXKHI YaCTUHI CUNOCY 3anuLIKIB Big NepeTMpaHHs 3epHa Mix
coboto;

- CKNagHiCTb MOHTaXy 3pi3aHuUX KOHYCIB Nig KyTOM MPUPOAHOro YKOCY 3epHa Pi3HUX KyrbTyp, LLO
3aKnagalrTbCs Ha 36epiraHHs.

Bigomui iHwmMi cnocib Ha ocHoBI NpucTpoto 3a aBTopcbknm ceigouTsom SU Ne1330060 A1 (MIK
B65G 65/32), wo cknagaetbcs i3 BepPTUKANbHO BCTAHOBMEHOrO LMMIHAPWMYHOIO KOprycy 3
LeHTpanbHUM 3aBaHTaxyBanbHUM naTpybkoMm. BcepeguHi uuniHOpUYHOrO KOpMycy MO  OCi
3aBaHTaXyBanbHOro naTpybka ChiBBICHO BCTAHOBIIEHI 3pi3aHi KOHYCW, MEHLLi OCHOBU SIKMX ODEpHEHI
OCHOBaMM yBepx. 3pi3aHi KOHYCM OCHalleHi rOpU3OHTaNbHUMU KO3MpKaMKW i 3akpinneHi Ha
BepTUKanbHUX CTiikax Ta niaBileHi Ao uuniHgpudHoro kopnycy. Npu acMMeTpuyHOMY PO3MILLIEHHI
3aBaHTaXyBanbHOro naTpybka Ha BEpXHiX OCHOBax KOHYCIB BCTaHOBMIOOTLCS 0buyanku.

Heponikom Bigomoro cnoco®y € HefocTaTHE 3MEHLUEHHS LWBMAOKOCTI MNafiHHA 3epHa, Lo
Np1MBOAWTbL A0 MOro TpaBMyBaHHSA Big NafiHHA 3 BENUMKOI BUCOTM Ha OCHOBY cunocy. [lo HeraTusy cnig
BiQHECTM MOXIUBICTb NepeTnpaHHs 3epHa Mix coboto Ta BOKOBUMM MOBEPXHAMMU 3Pi3aHNX KOHYCIB.

Bigomui Takox cnocib Ha OCHOBI MPUCTPOIO 3a NateHTom Ha kopucHy mogenb UA Ne 4780, akun
CKIagaeTbCs i3 BepTUKanbHOro LMMNiHAPUYHOIo 3aBaHTaxyBarbHOro natpybka, nig BUXigHMM OTBOPOM
SKOro 3a [JOMOMOrOK KPOHLUTEMHIB CNIBBICHO YCTaHOBMEHa KOHiYHa obwuyanka (abo BOpPOHKa) 3
HanpaBneHnm [oJ0Ny BUXIOHMM MeHWWUMm TopueBum oTBOpoM. KoHiyHa obudalika BCTaHOBreHa i3
NPOMIKKOM MK HWXHIM Kpaem BepTMKaNbHOrO 3aBaHTaXKyBallbHOro natpybka Ta ii BEpPXHIM Kpaem.
MMig KoHi4HOK obuyarikolo (BOPOHKOK) 3a AOMOMOIMOK KPOHLUTEMHIB CMIBBICHO YCTAHOBIIEHA KOHiYHA
obuyanka 3 HanpaBneHUM [Oropy MEHLIMM TopueBuMM OTBOpoM. [lnoula HanpaBneHoro goropu
MEHLLOro TOPLEBOrO OTBOPY OOM4Yalku BABIYi MEHLUA 3a MAOLly HanpaBneHoro AOAO0NY BUXiAHOro
MEHLLOro TOPLEBOro OTBOPY OOWYaMKM, MEHLUOI 3a NMOLly BMXIOHOrO OTBOPY 3aBaHTaXyBallbHOIO
natpyoka.

[lo ocHoBHOro Hepforniky cnocody Ha OCHOBI MPUCTPOID AN 3aBaHTaXeHHA curocy abo nogibHoi
LMIiHAPWYHOT 06ONTOHKOBOI EMHOCTI CUMKMM MaTepianom chif, BiGHECTU: NOPYLUEHHS LiNiCHOCTI 3epHa
i3-32 BENUKOT LUBUOKOCTI PyXy 3BepXy AOHU3Y, a TAaKOX TpaBMyBaHHS 3epHa npu yaapi noro ob CTiHku
curnocy.

Bigomnii cnocib Ha ocHoBi TexHiuHoro 3acoby (http://clevelandcascades.co.uk/products/free-fall-
chutes) ans 3anoBHEHHS BENUKMX HAKONN4yBanbHNX 06'eMiB 3epHOBMM MaTtepianom, Lo BUKOHAHUN Y
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BUMMA4I roPpoBaHOro pykaBa 3 HanpasfsiiouUMK, LO MOXE 3MIHIOBATM CBOK AOBXWHY B3O0BX
BEpPTUKanbLHOI OCi MpW 3anyyeHHi MexaHiamy nignomy-OnyCKaHHs Ta ycepeauHi sSiKoro nocnigoBHO
OAWMH Nig iHWWM, Nig KYyTOM OAWH OO0 OAHOr0 PO3TaLlOBAHWIW CYUINbHUA pag NepecunHmMx 3pisaHux
KOHYCIB.

Heponikom cnocoby Ha OCHOBI TexHiYHOro 3acoby € cknagHa OaraTtonaHKkoBa KOHCTPYKLiS Ta
HU3bKa MNPOAYKTMBHICTb BHACMiAOK BENUKOrO OMNOpYy Mpu rpasiTauiiHOMYy MepeMilleHi 3epHOBOro
NOTOKY B pPyKaBi.

Bigomnii Takox cnoci® Ha OCHOBI cunocy 3i cripanbHUMM 3aBaHTaXXyBayem (MaTeHT YkpaiHu Ha
KopucHy mogenb Ne129364 MIIK B65G 65/32 (2006.01), AO1F 25/00 (2006.01) 3a 3asBkoto
u201805201 Big 11.05.2018 p.), [O cknagy $KOro BXOAUTb LMUNIHOPUYHA EMHICTb i3
3aBaHTaxyBanbHMM naTpyobkoM, O 3aBepLlUyeTbCA BIOKPUTUM TBUHTOBMM KaHaroMm, YTBOPEHWN
npoeepTaHHAM U-nogibHoro npodointo 3a rBUHTOBOIO NiHIEKD 3 NEPEMIHUM KPOKOM Ta ClpsiMOBaHWUN
AOHU3y cunocy.

Heponikom cmMnocy € cknagHiCTb MOHTaXy rBUHTOBOrO KaHamny ycepeauHi curnocy, i3-3a notpebu
3abe3neynTn NnaBHUIM nepexig MK OinsHKamu 3 pisHMMU KyTamu opMyBaHHSI TBUHTOBOI CMYCKHOI
NOBEPXHi KaHany Ta AOTPUMaHHA 3a4aHuX 3Ha4YeHb LX KyTiB.

Bimomnii cnocib Ha ocHoBi cunocy ®ageesa 3a naTeHTOM Ha KopucHy mogenb UA 81377 MIK
(2013.01) AO1F 25/00, po ckrmagy $SKOro BXOAWUTb EMHICTb AN 30epeXeHHs  3epHa,
3aBaHTaXyBanbHUM nNaTpybokK, Ta racuTenb LWBMAOKOCTI MNadiHHA 3epHa 3i 3aBaHTaXyBalibHOroO
natpyboka y BUINAA4i HaxwrneHux JOTKIB, CMOMYyYEeHUX MK CODOH Takum YMHOM, WO BMXig 3
nonepeaHbLOro fioTka Crofy4YeHnii i3 BXo4OM HACTYMHOroO NoTKa.

Heponikom cnocoby Ha ocHoBi cunocy dageeBa € NPOCUMNaHHA YaCTUHU 3€PHOBOTO NMOTOKY Yepes3
Kpai MOTKiB B MiCLi 3MiHW MOro HanpsMKy pyxy, WO NPuW3BOAWTb OO HEKOHTPOMbOBaHOrO MafiHHA
3epHa 3 BMCOKOI BUCOTKM 3 nocnigytounm gedopmManinHum TpaBMyBaHHS Y HWDKHIN YacTUHI cunocy.

Hanbnwxkuyuin aHanorom o 3anpornoHOBaHOi KOPUCHOI MoAeni € cnocibé Ha OCHOBI BUKOPUCTaHHSA
NpUCTpoOl0 Ansi 06EepeXHOro 3aBaHTaXEHHsI 3epHa B CUNOC (NaTeHT YKpaiHM Ha KOpPUCHY MoAenb
Ne125628 3a 3asBkowo u201800817 Big 29.01.2018), mo cknagy SKOro BXOAWUTb TOpOBaHUN
3aBaHTaXyBanbHWN pyKkaB 3 MEXaHiYHUM MPUBOAOM MiANOMY-OMYCKaHHS, Y BUXiIGHOMY nepepisi noro
pyKaBa 3aKpinneHa THyYKUMW faHKamMy OO WOro HanpsMHUX TopornofibHa Tapinka 3 BUIHYTUMMU
Ha30BHI KpasMy, LEHTParnbHOK KOHYCOMOAiOHOK HamnpsMHOK, 30PIEHTOBAHOK MEHLLUOK CBOEH
OCHOBOIO [0 BHYTPILIHBOro MPOCTOPY pyKaBa, Ta KPYroBUM MacMBOM HACKPI3HUX OTBOPIB Ha OHWLLI
Tapinkuy, WO po3nopoLlye rpaBiTauinHUA NOTIK 3epHa 3i 3MEHLUEHHAM LUBMAKOCTI MOro nepeMillleHHs
Ta PiBHOMIPHOIO PO3MNOAINEeHHS Mo BifbHi MOBEPXHi 3€pPHOBOT Macu y CUNOCi.

Heponikom npuBeaeHoro aHanory € BUKOPUCTaHHA 3aHaAToO rPOMI3KOro Ta maTtepianoeMHOro
3acoby ranbMyBaHHs Ta PO3CilOBaHHSA 3€PHOBOMO MOTOKY, Ha OCHOBI IKOro peani3yeTbCs PO3rNsHYTUN
BuLLE crnocib 06epeXHOro 3aBaHTaXeHHs 3epHa 40 CUIocCy.

3apaveto kKopucHoi Mogeni € po3pobka crnocoby PiBHOMIPHOINO 3aBaHTAXEHHSA CUITOCY 3EpHOM,
AKMA BK cnpusiB piBHOMIPHOMY 3aBaHTaXXEHHIO CUITOCY 3epHOM i ybesneyvyBaB MOro Bia TpaBMyBaHHS
nif Yyac NOro 3acunaHHs y CUMOCHY Cnopyay Ta XapakTepmnsyBaBcs NPOCTOTOK BUFOTOBMEHHS.

MocTaBneHa 3afjada BUPILLIYETLCA TWMM, WO Yy CNocobi pPiBHOMIPHOrO 3aBaHTAXEHHSI CUIOCY
3epHOM, KMl nepefbadae cnpsiMyBaHHSA 3epPHOBOI Macu B34OBX roopoBaHOro 3aBaHTaXyBasibHOIO
pykaBa 3 MexaHi4HUM NPUBOAOM MiANOMY-OMYCKaHHS, 3rigHO 3 KOPUCHOK MOAenmo, Y BUXIAHOMY
nepepisi pykaBa 3epHoBa Maca HagxOAWTb OO0 FBMHTOBOrO KaHany, e 34iMCHIOE pyX NO CEerMeHTHIN
FBMHTOBIN TPAEKTOPIi 3 TPbOMA PI3HUMWN KyTaMu Haxwiy, CTikae A0 PO3MNOAiNbHOI rofioBkU Ta yepes
TyOycu pi3HOI JOBXUHM Ta CNPsIMyBaHHS PiIBHOMIPHO PO3MOAINAETLCA NO NOBEPXHi 3€PHOBOrO Hacuny
cunocy.

CyTb KOPUCHOI MoAeni MOSCHIETLCA KpecreHHsaM: Ha dir. 1 BigobpaxkeHun y noB3OOBXHLOMY
nepepisi NPUCTpiA Ans PiBHOMIPHOIO 3aBaHTaXEHHS CUMOCY 3epPHOM, Ha OCHOBI SIKOrO peani3yeTbCs
3anponoHOBaHUM cnocid, Ha ¢ir. 2 — ocboBe PO3MILLLEHHS] PO3NOAiNbHOI ronoBkM 3 Tybycamu 3a
Burnsigom A.

MpucTpin ana piBHOMIPHOrO 3aBaHTaXEHHs CUMOCY 3EepPHOM, Ha OCHOBI SAKOro peanisyeTbecs
3anponoHoBaHUi cnocib, cknagaeTbes i3 ropoBaHoOro pykasa 1, WO Mae Ha CBOIM 30BHILLHIA GiYHIN
CTOPOHI HaNpsIMHI Y BUrNAAi Kinewb 2, 3 NPOTArHYTUMM Kpi3b HUX TpocaMmu 3, MexaHiamy npusoay (He
BKa3aHoO) NigMoMy-OnyCKaHHSA pykaBa Ta 3akpinneHoro rHy4kMMu naHkamu 4 o HanpsiMHux pykasa 1
CErMeHTHOro rBuMHTOBOro KaHany 5. Kyt Haxuny ¢opmMOyTBOPIOOYOiI BMHTOBOI MiHii KOXHOrO
cermMeHTa kaHany 5 no Mmipi BigganeHHs Big BMXiQHOro nepepisdy pykasa 1 3MEHLIYIOTLCA: o > o1 > d2.
Kyt o, o1, o2 € GinbluMMKM Big KyTa 30BHILLHBOrO TEPTH 3epHa. B HWKHIN YacTuHi kaHany 5 3akpinneHa
po3noginbHa ronoska 6 3 CNpsAMOBYUYUMK TyOycamm 7 pi3HOT AOBXWHM Ta CIPSAMYBaHHS.

MpucTpin Ans pPiBHOMIPHOrO 3aBaHTaXXEHHSA CUIOCY 3epHOM, 3a [OMOMOrol SIKOro peanisyeTbest
3anponoHOBaHU cnocib, npaue HaCTYMHUM YUHOM.
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Mpu noTpebi 3aBaHTaXeHHs MyCTOro CUMOCY 3EepHOM, MEeXaHi3MOM  MigNoMY-OMyCKaHHS
pPO3TAryl0Tb ropoBaHUn pykas 1 No BCi MOro JOBXWHI pa3oM i3 rBUHTOBUM KaHanom 5 i ronoskoto 6.
PoanpaBuBLUM HA NOBHY OOBXWHY pykaB 1, 4O MOro BEPXHbOI YaCcTMHM NoAAalTh 3ePHOBUIN MaTepian,
KA Nig BMNAMBOM CUIM TsDKIHHS 3emni pyxaeTbCsa B HanpsiMKy GETOHHOI ocHOBW cuiocy. Jocsarwm
rBMHTOBOIO KaHany 5, WBWAKICTb 3epHOBOrO MaTepiany BeCb Yac 3MIHIOETBCS 5K 3a BEMMYMHOM, TaK i
3a HanpsiMkoM. [loTpanuMBLUM Yy TBUHTOBUW KaHar, 3€pHO CMOBINbHIOE CBil pyX 3a paxyHOK 3MiHW
BEKTOpa LUBWAKOCTI Ta 3MEHLUEHHSI KYTIiB HaxXuIly KOXHOrO i3 CEerMeHTiB IBUMHTOBOro kaHany 5. 3
rBMHTOBOIO KaHany 5 3epHO noTpannsie 4O rofoBKM 6 Ta po3nodinsetbcs no Tydycax 7. BHacnigok
TOro, Wo Tybycu 7 mMatoTb Pi3HY LOBXUHY, 3€pPHO PIBHOMIPHO BMBAHTaXYETbCHA 3 PO3NOAiNbHOT FONOBKU
6 Ta piBHOMIpPHO NPOCUNAETLCA MO BCiM NMOLWKMHI HAcuny B cunoci. BHacnigok Takoro 3aBaHTaXeHHs!
3HA4YHO 3MEHLUYETbCA Ccerperawis 3epHOBOrO Hacumny, 3epHO MEHLUEe TPaBMYETbCS, 3MEHLUYETLCS
WiNbHICTb YKNaaku 3epHa.

TakMM 4YMHOM, BUKOPUCTAHHS 3arnpornoHOBAHOrO0 Cnocoby cnpuse 3MEHLUEHHIO KiHEMaTU4YHOI
eHeprii pyxy 3epHa, TUM caMuMm MiHiMi3ylouM Moxnuee 1oro aedopmalinHe PpyNMHYBaHHS Ta
3MEHLUYH4YN piBEHb TpaBMyBaHHS. [pu ubomy ans peanisadii cnocody BUKOPUCTOBYHOTLCS €NTEMEHTU
KOHCTPYKLUIT MPUCTPOIO NPOCTOI reOMETPUYHOT (hopMK, WO HE BUMArae 3Ha4yHUX MartepianbHUX 3aTpaT
Ha NpakTU4He BNpoBagXeHHS cnocoby Ta noro BUpobHMYE BUKOPUCTAHHS.

®OPMYJA KOPUCHOI MOZESI

Cnoci® piBHOMIPHOro 3aBaHTa)KEHHSI CUMOCY 3EpHOM, L0 BKIYAE CNpsMYBaHHSA 3€pPHOBOI Macwu
B34OBX ropoBaHOro 3aBaHTaXyBanbHOMO pykaBa 3 MeXaHiYHWUM MNpMBOAOM MigNOMY-OMYyCKaHHS,
SKUN BiAPISHAETLCA TUM, L0 Y BUXIQHOMY nepepisi pykaBa 3epHOBa Maca HagxoauTb 40 NBUHTOBOMO
KaHany, e 34iNCHI0E pyX MO CErMeHTHIN BUHTOBIN TPaEKTOpii 3 TpbOMa PI3HVMW KyTamu Haxuny,
CTikae OO po3noginbHOI ronoBkn Ta 4Yepe3d Tybycu pi3HOI AOBXMHU Ta CAPSAMYBaHHSA PIBHOMIPHO
PO3MNOAINAETLCA NO NOBEPXHI 3€PHOBOrO HACKMy CUMOCY.

1y

o N

T AAAAAAAAAAAAAAAAAAAANASA,
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