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AEPXABHA CNYXBA
IHTENEKTYANBHOI
BMACHOCT!
YKPAIHU

(12) ONMUC OO NATEHTY HA KOPUCHY MOMENb

(21) Homep 3asBku: u 2015 04821 (72) BuHaxigHuk(n):

(22) Dara nopakns 3ase: 18.05.2015 giuyr::gxge(l)sau BiKTOPOB""(SJA‘)\)’
poc [Opii Onexcangpoauy i
(28) ﬂ:;:;ig“g:“::;""w 25112015 Oparan Cranicnas Bonoaummposny (UA),
Moaens: lans Anaroniit ®eogocinosuy (UA)

(86) NyGnikavuis sBiaoMocTed 25.11.2015, Bion.Ne 22 (73) Bnacuuk(n):
npo BKAAYY NATEHTY: HALIIOHANBHWUN YHIBEPCUTET

KOPABNEBYlYBAHHSA IMEHI ADMIPAJIA
MAKAPOBA,

np. Mepois CtaniHrpaga, 9, M. Mukonais,
54025 (UA)

(54) NPUCTPIN ANA ABTOMATUYHOIO HAMMABAEHHA NI ®NIOCOM

(57) Pedbepar:

MpucTpiii N8 aBTOMATUYHOrO HannasneHHs nig ¢NIoCOM, MICTUTL HannasnBanbHy rONOBKY,
MYHAOWTYK ANS NigBeAEHHS 3BaploBanbHOr0 CTPYMY Ta MEXaHi3M KOnuBaHb eneKTpoAHOro ApoTy.
EnektpogHuin ApiT pO3MIlLEHMIA Y HACKPi3HOMY KaHani rHy4Kkoro LWMaHra, »XOpCTKO 3akpinfeHoro
BEPXHIM KIHUEM Yy KOpNyCi HannasnioBaribHO! FOMOBKM, @ HUXKHIM - Y MYHAWTYKY, NPU LbOMY POSMK
MeXaHi3My KONMBaHb eNEKTPOAHOIO APOTY YNUPAETLCA B MHYYKUA LLMAHT 3 MOXUIUBICTIO peryntosaHHs
TOYKM YNUPaHHS.
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as) UA (51) MMNK (2015.01)
B23K 9/00
(21) Howmep 3asiBku: u 2015 04821 (72) BuHaxigHuku:
CimyTeHkoB IBaH BikropoBuu,
(22) Jarta nogaHHs 3asBKU: 18.05.2015 UA,
) Apoc Opin Onekcangpoeuy,
(24) [arta, 3 AK0T € YUUHHUMM 25.11.2015 UA,
npasa Ha KOpUCHY MOAErb: ' Oparan Cranicnas

Bonoaumuposny, UA,
Fanb AHaTonin
®deopocinosuny, UA

(46) [ata ny6nixauii sBinomocTeid 25.11.2015,

npo BMAauy nNaTteHTy Ta Bron. Ne 22
Homep 6loneTeHs:

(73) Bnachux: .
HALUIOHANbHUU
YHIBEPCUTET
KOPABINEBYQYBAHHA IMEHI
AOMIPANA MAKAPOBA,
np. lepoie CtaniHrpaga, 9, m.
Mukonais, 54025, UA

(54) Hasea kopuCHOI Mogeni:

NPUCTPIN ANA ABTOMATUYHOIO HANJTABNEHHA NI ®NIOCOM

(57) Popmyna kopucHoi moaeni:

MpucTpi anA aBTOMaTMYHOTO HANNaBNEHHA Nia (ONIOCOM, WO MICTUTb HanNasnioBanbHy rOMOBKY, MyHALITYK ANS
niABeAEHHS 3BapiOBANbHOrO CTPYMY Ta MEXaHi3M KONMMBAHb E€nEeKTPOAHOrO ApOTy, skuii BIAPISHAETLCA TUM, LUO
€neKTPOAHUA APIT PO3MILLEHWIA Y HACKPI3HOMY KaHani rHyYKOro WNaHra, XOPCTKO 3aKpinneHOro BepXHIM KiHUEM Y
KOPNYCi HannaBnNIOBaNbHOI rofnoBKy1, 8 HWKHIM - Y MyHALITYKY, NPpY UbOMY PONIUK MEXaHi3My KONMMBaHb eNeKTPOAHOro
APOTY YIUPAETLCA B THYYKWI LLNAHT 3 MOXITUBICTIO PEryMoBaHHS TOUKW YNMPaHHA.

CropiHka 3 i3 4
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MNpoHymepoBaHo, NPOLUMTO METANEBUMU
niosepcamMun Ta CKpinsieHo neyaTkow
2 apk.

25.11.2015
YnoesHoBaxeHa ocoba

(nignnc)
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KopucHa wmopaenb Hanexuts A0 MawmvHoOyayBaHHA Ta Moxe Oyt BuKOpucTaHa Aans
aBTOMaTV4HOrO HannNaBNeHHs Ta 3BaploBaHHSA Nig nocom.

Bigomo npo npucTpiii ANs KONWBaHHA 3BapioBanbHOro nanbHuka [AuB. asT. ceigourso Ne 912437
(SU), MKWN B 23 K 9/30, onybn. 15.03.1982], sxuit MicTUTb BUXigHWIA Ban NpuBoOAY, NPU4OMY MPUCTpIn
OCHAaWEHNI KPUBOLLMMHO-MOB3YHHUM MEXaHi3MOM, KPUBOLLMN SIKOTO BUKOHAHWI Y BUFNAAI 3aKpinneHol
Ha BuUxigHoMy Bany npusoda o6OWMM 3 HaMPAMHUMU, B SKUX PO3TALLOBAHUW KaMiHb 3 Npopi33io,
BUKOHaHWIA 3i CKOLLEHOIO NITOLLUMHOIO, @ Y NPOPIi3i BCTaHOBNEHUN Cyxap 3i CKOLIEHOIO Nifl TUM Xe KYyTOM
NAOLWWHOW, BCTAHOBIIEHOIO B KOHTaKTI 3 MAOLWMHOK NpOpPi3di KameHs, npu UbOMYy cyxap LUapHipHO
38'A3aHUA 3 perynioBanbHUM IBUHTOM, KaMiHb NiANPYXUHEHUA BIGHOCHO Cyxaps Ta LWapHIpHO
3B'A3aHUA 3 WAaTYHOM KPMBOLLMMHO-NOB3YHHOTO MEXaHi3My, 3 MOB3YHOM SIKOrO >KOPCTKO 3B'A3aHui
nanbHMUK.

Lie#t npucTpin He 3HAIALIOB LLWPOKOro 3aCTOCyBaHHA BHACNIOOK CKNAAHOCTI KOHCTPYKUiT, BENUKOI
KINbKOCTi nap TepTs ANs nepeaavi konuBaHb Bif NPUBOAY A0 3BAPIOBASNIBHOIO NanbHWKa, @ TakoX
HEMOXITUBOCTI 3MIHIOBATU NapaMeTpu KonueaHb nanbHWKa (YacTtoty Ta amrifityay) 6e3 npunuHeHHs
3BaploBanbHOro npoyecy.

BiaoMo Takox npo NpucCTpiit ANs 3BapiOBaHHA 3 KONIUBAHHAMU 3BapIOBAnbHOT FrONoBKKU (AWB. aBT.
ceigourso Ne 1109281 [SLJ), MKW B 23 K 9/30, ony6n. 23. 08. 1984], skuii MicTUTb npusoj 3
BMXIQHUM BanoM | 3akpinneHum Ha Bany €KCUEHTPUKOM, OAHOMMEYWA Baxinb, Ha KiHUi sKOro
3aKkpinrieHa 3sapioBansbHa ronoBka, a TaKOX HaNpsAMHI Ta napanenbHuit M FBUHT, NpUHOMY
OOHONNEYUIA BaXiNb BUKOHAHWWA 3 NPOPI33I0, Yy UK NPOpi3i PO3MILIEHNA EeKCUEHTPUK, a npusia
BCTaHOBMEHWA Y HANPAMHUX Ta KIHEMAaTUYHO 3B'SI3aHUIA 3 FTBUHTOM.

Heponikom LbOro NPUCTPOIO0 € HEMOXITUBICTb CTBOPEHHSI BUCOKOYACTOTHUX KONUBaHb €NeKTpoaa,
HeoOXiAHICTb AOAATKOBOrO NPOCTOPY ANS PO3MILEHHA OAHOMMNEYOro BaXens Ta HanpAMHWX 3
napanenbHUM HUM MBUHTOM, WO OBMEXye TexHOMOoriYHi BNacTUBOCTI NPUCTPOIO, YCKNaAHIOE WOro
MOHTaX Ta 06CNyroByBaHHA NPU BUKOPUCTaHHI CTaHAAPTHOro 38apioBarnbHOro YCTaTkyBaHHA.

Haii6inbw 6nn3bkum 3a TEXHIMHOK CYTTIO, CYTTEBUM O3HaKaM Ta NO3UTUBHOMY eteKTy € NpUCTpin
ANs iMNYNbCHUX NepeMilleHb eneKTPoAHOro ApOTY [AvB. naTeHT YkpaiHu Ne 92892 (UA), MMNK® B23K
9/00, onybn. 10. 09. 2014], sKkuiA MICTUTb NpuUBIA, BUKOHAHWA y BUrNAAI reHepaTopa iMMynbCHUX
nepemileHb, NpyU UbOMy reHepaTop iMAyNbCHUX NepeMillieHb MICTUTL eNEeKTPOABUTYH 3 3akpinneHum
Ha Woro Basy AUCKOM i cenapaTtopom 3 POnuvkamu, NpudoMy OCi AuCKa, cenaparopa Ta ponukis
napanensHi OCi eneKTpoAHOro ApOTY, @ PONUK BCTAHOBMEHI Yy fasax cenapaTtopa 3 KPOKOM He
MeHLe 3a X giameTp, Ta yAapHUK, PpO3MILLEHWA nNepneHaAuKynsipHoO 4O PONWKIB cenapartopa, i Mae
KOHTaKT 3i LUTOKOM, Ha MPOTUNEXHOMY KiHUi AKOro € BWnka, 3'€qHaHa 3 yAapHUM PONMUKOM, [KUW
YyNUpaeTbCA B eneKTPOAHWIA APIT, NPMUOMY LUTOK OCHALEHW 3BOPOTHOIO NPYXUHOIO Ta raikolo Ans
perynioBaHHa amnniTyau iMnynbCHUMX nNonepevHux nepemilleHb enektpoaHoro Apoty. MpucTpii
[O3BOSISIE CTBOPIOBATU IMNYNbCHE NEPEeMilleHHs, WO AOKNAAaeTbCA A0 E€NEeKTPOAHOro ApOTY Ha
AiNsHUi BMIbOTY B WMPOKUX AianasoHax 4actoTu i amnnityau. MNpu LbOMY B €NeKTPORHOMY APOTi
36yKYIOTBCA 3rUHanNbHI KONWBaHHA | AOro TOpelb MepeMilllyeTbca y nonepevyHoMy HanpsiMky 3
YacTOTOIO PIBHOIO YACTOTi iIMNYNbCHUX NepeMilleHb yaapHoro ponuka. lNporte ans edekTuBHOT po6oTy
Liboro NpUCTPOI0 HeoBxiaHo 36inbluyBaT BUNIT €NeKTpoaa ANS MOXIIMBOCTI PO3MILLEHHNA yAapHuKa
reHepaTtopa iMNynbCHUX NepemilleHb Ha 3afaHiil BigcTaHi Big TOpUS MyHALWTYKa ANS NigBeaeHHN
3BaploBanbHOro CTpymy. pun iCHYIONI KOHCTPYKUIT NPUCTPOIO ENEKTPUYHWIA CTPYyM, WO NpoTikae
yepes eneKTpoaHWi ApiT, HAAMIPHO HarpiBae KoOro Ha niaBuLLIEHOMY BUNLOTI. Yepes e enekTpoaHui
ApIT BTpayae MpPYXHICTb, HACNIAKOM YOro € HenporHo3oBaHe OnykaHHA Topus enekTpoda |
3BaplosanbHOl Ayri, BIAXWUNEHHS OCi HanNaBnOBaHOroO Banuka Bif NPAMONIHINHOCTI Ta NOripLUeHHs
hopMyBaHHA WBA. I3 3pOCTaHHAM 4YacTOTH, | 0COONMBO aMmnAiTyAn, KONVBaHb eNnekTPoAa BKa3aHWM
HeraTMBHUA edexT NigCUNIOETHCS.

B ocHoBY npucTpoio NocTaBneHo 3afavy yAOCKOHANEHHS NMPUCTPOLO, CNPOMOXHOMO CTBOPIOBATH
rionepeyHi MexaHi4Hi KONMBaHHA eneKTpoAHOro APOTY 3 PEerynbOBaHO YaCTOTOK i aMnniTyaolo sk
B3A0BX, TaK i ynonepek HannaenioBaHOro Banuka 3 MiHiManbHOIO Ta HE3aneXHO0 Bif TeXHONOriYHUX
YMOB BEfIU4MHOIO BUNBOTY.

Mocraenexa 3agaya BUPILLYETLCA TUM, LLO €NeKTPOAHWA APIT, PO3MILLEHWA Y HAcKpi3HOMY KaHani
FHYYKOro LinaHra, XOpCTKO 3aKpinneHoro BepxHiM KiHUEeM y KOpryci HannasnoBanbHOI ronosku, a
HWKHIM - Y MYHALITYKY, NPU LbOMY B LUNAHI YNIUPAETLCS PONUK MEXaHi3My KONUBaHb eNeKTPpOAHOro
APOTY 3 MOXJIIMBICTIO PErynioBaHHSA TOUKA ynUpaHHs. Takum YMHOM, Bifl YOPHOro posinka MexaHismy
KONMBaHb EneKTpoAHOro ApOTY IMNyNbCHi NepeMilieHHs nepefaloTbes [0 THYYKOro wWnadra 3
pO3MiLLEeHUM BCepeauHi HbOro eneKkTpoAHUM APOTOM Ta A0 WOro HMXKHLOMO KiHLUS 3 3aKpinneHum
MYHALUTYKOM ANS NiABEAEHHA 3BaploBanbHOro CTPyMy, KUK, y CBOI Yepry, 30yaXye BUCOKOHACTOTHI
KONWBaHHA TOPUA eneKTPoOAHOro ApoTY 3 32A4aHOK0 aMNAITYAOI0 Y 3a4aHOMY HaNPAMKY.
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®isuka npouecy nonarae B BigAiNeHHi po3nnaBneHoro wapy meTany 3 Topus enekTpogHoro ApoTy
3a paxyHOK cun iHepuil NpyM NOro MexaHiYHWX KOSMUBAHHAX Y LMPOKMX AianasoHax 4acToTW i
aMnniTyau BHAcNiAOK KONUBaHb TOPLSA €NeKTPOAHOro APOTY BiAHOCHO NOBEPXHI 3BAPIOBanNbHOT BaHHU
Ta NepeHeceHHi posnnaBneHoro MeTany y BUrAsgl kpanenbs y 3BapioBanbHy BaHHy 6e3 3aMuKaHHSA
AYroBoro NpoMiKkKy. ABTOMaTU4HE HannaeneHHs nig niocoM NPpoOBOAUTLCS 3a 324aHOI0 TPAEKTOPIEID
Ta 3 BUCOKOW CTabinbHICTIO pPO3MipiB HannNaenoBanbHOrO BanWKka 3a pPaxyHOK TOro, WO Mpu
ikcoBaHi TOuLUi ynMpaHHA ponuka MexaHiaMy KonusaHb €NEeKTPOAHOro APOTY B LUMAHr Topelb
€/IEKTPOAHOIO APOTY 3AINCHIOE KONMMBAHHA Y 33a@aHOMy HanpsiMKy 3 BCTAHOBNEHOK 4acToTol Ta
amnniTygoto, a enekTpofHui ApiT 36epirae NpyxHi BNacTUBOCTI Yepes BifCYTHICTb HarpiBaHHA Ha
RiNAHUI BUALLE TOYKM NiABEAEHHS 3BapiOBanbHOrO CTPyMy B MYHAWTYKY. [pu UbOMy TakoxX
3HWKYIOTbCS HEMPOAYKTUBHI BTPATU eneKkTpoeHeprii Ha HarpiBaHHs eneKTPOAHOro APOTY, WO CNPUsE
NiABALLEHHIO NPOAYKTUMBHOCTI HANNABNIOBaNbHOro NPoLiecy.

OuikyBaHUiA edexT NonsArae y Tomy, WO NOPIBHAHO 3 NPOTOTUNOM CTabinbHICTh NponnaBnNeHHs
OCHOBHOrO MeTany Ta po3MmipiB HannasnioBanbHOrO Banuka (LWMpUHA, BUCOTA) NIABWLLYIOTLCA Ha
15...20 %, NpOAYKTUBHICTL HannasneHHs 3pocTae Ha 10-15 %.

Ha kpecneHHi HaBegeHa NpuHLMNOBA CXema npUucTpoIo:

- ¢bir. 1 NnokasaHo nepepis NPUCTPOIO MO BEPTUKANbHIN OCi €NeKTpoAHOro ApoTy.

MpucTpiit Ans aBTOMaTUYHOrO HanNaeneHHA Nig rcom, Lo MICTUTL HanmnaenBanbHy ronoBKy
1, MyHAWTYK 2 ANA nNigBeAeHHA 3BaplBanNbHOrO CTPyMy Ta Mexadiam 3 KonuBaHb enekTpoAHOro
APOTY 4, AKWA BIAPIBHAETLCA TWM, WO ENeKTPOAHWA APIT 4 PO3MILIEHWA Y HacKpi3HOMY KaWani
rHYYKOro wnaHra 5, XOPCTKO 3aKpinneHoro BepxHiM KiHUeM y Kopnyci HannaenioBanbHOT ronoBk1 1, a
HWKHIM - y MYHALWTYKY 2, Npyu UbOMY POAWK 6 MexaHiamy 3 KOnuBaHb €neKTpoAHOro ApoTy 4
YNUPaETLCA B THYYKUA LUNAHT 5 3 MOXMBICTIO perynioBaHHA TOUKN YNUPaHHS.

Mpuknagamu BUKOHAHHA € FHYYKUIA LWINaHr anapara Anst MexaHi3oBaHOro 3sapioBaHHs TpaHwT-
®5" abo ML-54 (gue. puc. 3.16 Ha ctp. 90 B NiAPYyYHUKY "OCHOBBLI CBapkit CyAOBbIX KOHCTPYKLUK" /
C.B.Anppees, B.C.Nonosuexko, B.[.Mop6a4, B.J.Pycco. Mop o6ul. pea. B.J1.Pycco. - CIN6.:
Cynoctpoerue. - 2006. - 552 c¢). Byanu KkpinneHHA BEpPXHbOro KiHUA FHYYKOro LunaHra o Kopnycy
HanNaenoBanbHOT ronoBKU Ta KPINNEHHA HMXHLOMO KiHUA A0 MYHALITYKA MOXYTb OyTW BUKOHAHI Y
BUrNAAi iTUHrIB.

MpycTpiit Npawioe HaCTYNHUM YUHOM.

EnekrpogHuii ApiT 4 po3MillyloTb B HannasnioBanbHil ronosui 1, HAaCKPi3HOMY KaHani rHy4YKoro
wnavra 5 i myHawTyka 2. BepxHi# KiHeub FHyuKOro unaHra 5 XOPCTKO 3akpinniolTb Y KOpnyci
HannasnioBanbHO! ronosBku 1 3a AONOMOrolo, Hanpuknag, iTUHrY, a HWKHIA - 3a JONOMOrolo,
Hanpuknag, Apyroro MiTUHIY y MyHALWTYKY 2. Ponuk 6 MexaHismy 3 konueaHs enekTpoaHoro apoty 4
ynuparwTb y THyykuid wnadr 5. Yepes crpymoniasis MyHAWTYka 2 A0 enekTpogHoro Apoty 4
nigBoAsTb Hanpyry BiA [Axepena xueneHHs. [logaetbca nioc, Aani MiXX HWXKHIM - TOpUEM
enekrpogHoro Apoty 4 i nosepxHeio obpobnioBaHoi aetani 30ymkyeTbCA 3BaploBanbHa Ayra i Ha
NnoBepxHi geTani yTBOPIOETbCA 3BaploBasibHa BaHHA. [puBOAATL B Ail0 MexaHisM 3 KonueaHb
€neKTPoAHOro ApOTY 4.

MexaHnism 3 ponukom 6 iMNYNbLCHO Nepemiltlye THYuKWid wnaHr 5, B AKOMY BHacnigok Moro
NPYXHUX BNACTUBOCTER BUHMKAIOTb KONMBaHHA. MNpu LbOMY HWKHA JiNAHKA FHYYKOro wnaHra 5 pasom
3 MYHALWTYKOM 2 34iACHIOE NMONepeYHi KONMMBAHHA TOPLS €neKTPOZHOro ApoTy 4. PerynioBaHHs TOYKM
ynupaHHa ponuka 6 MexaHismMy 3 y THYYKui LWnaHr 5 30iACHIOETLCA LUNAXOM NepeMilleHHs
NONOXEHHS MeXaHi3My 3 KonuBaHb eNeKTpoAHOro APOTY 4 B3AOBX OCi THYYKOro Wwnaxra 5.

3asasku Aii cun  iHepuii TOHKWA LWap po3NMaBNEHOro MeTany BiARINAETbCA Big TopusA
€NeKTPOAHOro ApOoTY i Yy BUINSAI Kpansi NepeHoCUTBCS Y 3BapioBanbHy BaHHY Nig Qi€ CUNK TSHKIHHA
Ta eneKkTpoauHaMiYHWX Cun y 3BaploBanbHii Ay3i. 3aHYpeHHs1 eneKkTpoaHoro ApoTy y wap dniocy
ycysae po36puskyBaHHs Kpanens meTany. BiaCyTHICTb enekTpUYHOro KOHTaKTy eNneKkTPOAHOro ApoTy 3
AeTansamMu, WO 3B8apioloTb, 3HWKYE rMMONHY NponnaBneHHAa OCHOBHOrQ MeTany Ta YacTky WOro y4acTi
B HanNnaeneHoMy Luapi, WO NiABWLWYE ekcnnyaTauiiHi XapakTepucTuku HannaeneHux supobis Ta
NPOAYKTUBHICTb HANNaBNEHHSA.

CrabinbHicTb po3MipiB HannaeneHOro Banuka Ta BiACYTHICTL BiAXMNEHHS OCi Banuka Big 3aaaHol
Tpaekropii 3abe3nevyeTbCA 3a paxyHOK TOro, L0 eNneKTpOoAHWIA ApiT 36epirae npyxHi BNacTUBOCTI Ha
BCilA AiNsiHUi BULLE TOYKWU NiABOAY 3BapOBAsIbHOrO CTPYMY B MyHALUTYKY.

MopisHAHO 3 npoTOTUNOM CTabinNbHICTL NPOMNMaBNeHH OCHOBHOFO MeTany Ta po3Mipis
HanNaenioBanbHOrO Banuka (WMPWMHE, BUCOTa) MiABULYIOTLCA Ha 15-20 %, nNPOAYKTUBHICTL
HannasneHHs 3poctae Ha 10-15 %.
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SOPMYNA KOPUCHOI MOAENI

MpucTpili ANA aBTOMaTUYHOrO HanmasBMeHHs Nif niocoMm, WO MICTUTb HannaenwBanbHy FONOBKY,
MYHALITYK ANS NigBeAeHHA 3BapiOBANbHOIO CTPyMy Ta MEXaHism KoNMuBaHb eneKTpoAHOro ApoTy,
AKUWA BIAPISHAETBCA TUM, LIO eneKTPOAHUW ApIiT POSMILLEHWA y HACKPISHOMY KaHani rHy4koro
LLNAHra, XXOPCTKO 3aKpinneHoro BepXHim KiHUEM y KOpNyCi HannasnioBanbHOI roNOBKW, @ HUXHIM - Y
MYHALWITYKY, NPU LBLOMY POMIMK MEXAHi3My KONMBaHb €neKTPOAHOrO APOTY YNUPAETLCs B FHYWKWHA
LWNAHT 3 MOXJIUBICTIO PErynioBaHHA TOYKU YNUPAHHS.
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