201700419 Al

(19) EBpa3unckoe @) 201700419 13 A1l
naTeHTHoOe
Be4gOMCTBO
(12 OIMMUCAHUE U30BPETEHUS K EBPAZUIICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. B23B 31/163 (2006.01)
2019.02.28
(22) [ata nonaum 3aaBku
2017.07.31
(54) 3AXKHMHOI NATPOH
(96) 2017/EA/0061 (BY) 2017.07.31 (57) U3o6peTenre OTHOCHTCS K CTAHKOCTPOCHHIO, a
(71) 3assurens: MMEHHO K YCTPOUCTBAM JUIS 3aKPETUICHHUS 3aTOTOBOK
OTKPBITOE AKIITMOHEPHOE Ha IIIHH/ENE TOKAPHOTO CTaHKa. 3aKUMHOH MaTpoH
OBIIECTBO 'POIHEHCKHUI COICPKUT COCTABHOW KOPIIYC, KOTOPHIA WMEeT 3aj-
3ABO/Jl TOKAPHBIX ITATPOHOB HIOIO YacTb JJId COSOWHEHHS CO IIMUHACIEM U IIe-
"BeaTAIIA3" (BY) PEIHIO YacTh C paJialIbHBIMA HAITPABJISIOIINMH T1a-
(72) Wisotperarens: 3aMH, B KOTOPBIX Pa3MEIIECHBI ¢ BO3MOKHOCTBIO TIe-

Iexan Baagumup Hukonaesuy, Booxo
I'eopruii Apkaasesuu (BY)

peMemIeHns 3aKUMHBIE KYITauKd, CBI3aHHBIC TIOCPEI-
CTBOM pEEK CO CHUPATBHBIM AUCKOM. [IFICK BHIITOTHEH
C BO3MOYXKHOCTBIO TIPHBOJIA BO BpalIaTeIbHOE JIBIDKE-
HHUE IMTOCPEJCTBOM BCTPOCHHOTO B ITATPOH MEXaHH3-
Ma BBICOKOM PEyKIMU B BUAE IIJIAHETAPHO-LIEBOYHOU
nepexadn. MexaHn3M Iepenavyn BKII0YaeT B ceds 3a-
KpETUICHHOE HETIOIBIKHO MEXITy COCTaBHBIMH YacTs-
MH KOpITyca MaTpoHa IEHTpallbHOE 3y0daToe Koleco
BHYTPEHHETO 3aIICTIICHNUS, TI0JI0€ BOIUIIO C IBYM:I paB-
HBIMH W TIPOTHBOIIOJIIOKHO HATPABICHHBIMHU IKCIICH-
TPUYHBIMHU TTOBEPXHOCTAMH, Ha KOTOPHIX YCTaHOBIIE-
HBI TIOCPEICTBOM TeJ KaUCHHs CAaTeIUIUTHI B BUIE KO-
JIeC ¢ Hapy>KHBIM 3yOUaThIM BEHIIOM IS 3alleTUICHHS
C IICHTPaIBHBIM KOJIeCOM. B kauecTBe Tes KaueHHS
MEX[Iy CaTeIUINTOM M BOAMJIOM YyCTaHOBJIECHHI cCde-
pUYeCKre PONWKH, P STOM B CATEIUIUTE M BOAMIIC
MIPEIYCMOTPEHBI IOPOXKKH Ka9eHUS I pa3MeIeHIS
yKa3aHHBIX Tell KadeHus. CBOOOAHBIE KOHIBI BOAMIIA
cHaO)KeHBI TTONMIUITHUKAMH, YCTAaHOBICHHBIMH C BO3-
MOYXHOCTBIO OTIOPHI B HMJIMHIPHIESCKUX OCEBBIX pac-
TOYKaX, BBHITIONTHEHHBIX B TIEpEIHEH W 3aJHEH JacTsax
KOpIIyca IaTpOHa CO CTOPOHBI X BHYTpEHHEH OOKo-
BOM MOBEpXHOCTH. BOIIIIO MOXKET OBITH BBHITIOJTHEHO
COCTaBHBIM H3 TPyOUaToro Bajia M paclojoKeHHBIX Ha
BaJIy B IUNTIOCKOCTH IKCIIEHTPUCHUTETA JBYX IKCIIEHTPH-
KOBBIX BTYJIOK, 3a()UKCHPOBAHHBIX OT IPOBOPOTA, HA
KOTOPBIX YCTAHOBJICHBI C BO3MOXXHOCTBIO BpAICHHS
careJuuThl. B marpoHe mpenycMoTpeHa OJOKHpOBKa
OT HeNpeTHaMEePEHHOTO BBIIETa KyJIa4KOB M3 KOPITycCa.
Jocrturaercs ymnpoIieHne KOHCTPYKITIH, yMEHBIIICHUE
oceBoro rabapura 3a)KHMHOTO MATPOHA, a TaKKe I10-
BEIIIICHIE HA/ICKHOCTH M TEXHOJIOTHYHOCTH €T0 B IPO-
M3BOJICTBE.

IV 61v00LT10C



MIIK B23B 31/169, B23B 31/26
3A’KMMHOM ITATPOH

Hacrositiee u300peTeHHe OTHOCHTCS K 32)XKMMHOM OCHAacTKe, B 4aCTHOCTH, K
KyJlayKOBbIM TOKApHBIM IIaTPOHAM C MEXaHM3UPOBAaHHBEIM MPHUBOAOM IJIs
UCHTPHPOBAaHHS M 3aKPEIIEHHs BPaIAIOIIMXCS 3aroTOBOK, MOJBEPraeMbIX
MEXaHM4eCKoi 00paboTke Ha cTaHKax, B TOM 4Yucie Ha craHkax ¢ UYIIY wu
pOOOTU3UPOBAHHBIX KOMILIEKCAX.

W3 ypoBHs TEXHHMKH IO MEXAHW3UPOBAHHBIM YCTPONCTBAM [l KpETUICHHMs
oOpabaTeIBaéMBIX 3arOTOBOK Ha IINMHHAENE TOKAPHOTO CTaHKa H3BECTHA
KOHCTPYKUMS MaTtpoHa [l] ¢ panuManbHO nepeMellaeMBIMH B €ro KOpIyce
3)XUMHBIMH  KYJIAYKAMH, KOTODPEIE  COMpPSDKEHBl TMOCPEACTBOM  PEEHHOIO
3aleIVIeHUs] CO CIMPAIBHBIM JUCKOM. [lis mnepeABHXEHUS KyJauKoOB MaTpOH
CHaOX€H IEHTPalbHBEIM IIOJNBIM BXOAHBIM BaJlOM, KOTODBIM uYepe3 IUIAHETApHYIO
nepejavyy BpallaeT CrUpanbHbli AUcK. [InaneTapHas nepenaya BHITIONHEHA B BUJE
BCTPOCHHOI'0 B KOPITyC IaTpOHa BOJHOBOI'O peaykTopa. [IpuMeHeHHe BOJIHOBOIO
penykTopa B KOHCTPYKLUMM IIaTPOHA OIrPaHHUYMBAET CHUJIOBYIO XapaKTEPHCTHKY
NpUBOAA, KOTOpas OOyClOBEHAa B IEpPBYIO OdYepelb HH3KOW Harpy3o4HOM
CIIOCOOHOCTBIO TOHKOCTEHHOTO THOKOro Kojieca, a He €ro MeJKOMOIYJbHBIX
3yObeB, B pesym;TaTe Yero MpUBOJ MMEET MAJIyI0 HAJeXXHOCTh M JOJTOBEYHOCTb.
Ilomumo 3TOrO, peaykrop ¢ 3y64aroii nepemadeit Ha OCHOBE BOJHOBOI'O JIBHXKEHUS
MOXET IIOJIBEprarbCs TaK Ha3blBAEMOMY 3allleMJIeHHIO, 00o3HaJaromemy
IIPOCKAJIB3BIBAHNE HMJIM CHBUI IIO3ULMH 3aUEIJICHUs MeXAy 3yObsiMH C
BHYTPEHHMM M BHEIIHUM 3allelICHHEM pEeIyKTOpa, KOrJa IPUKIIaIbIBACTCS
YPE3MEPHBIN KPYTAILIMH MOMEHT, NPEBBIIIAIOIINNA KPYTAIIUA MOMEHT JAOITyCTUMOM
HarpysKu.

H3BecTeH Takxe CaMOLEHTPUPYIOLWMI NMaTpoH [2], coaepxaluii COCTaBHOM
KOPITyC C HalpaBIIIOLUIMMH 1a3aMH ULl peeK KyJIAYKOB CBSI3aHHBIX CO CIIUPAJIbHBIM
IMCKOM, KOTOpBIi CHa0)X€H MEXaHW3MOM TIPHMBOAA BBICOKOH peayKIHH,
BBIIOJIHEHHBIM B BHJe IUIAHETAapHOM 3yOuaToil mnepenayd, COCTOSIIME U3

Bpalarouerocsa B KOpIyce HCHTPaJIbHOI'oO 3y6anoro KoJieCca, CaTCJ/IMTOB H BOAHJIA
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C J[BYMS paBHBIMH ¥ IIPOTHBOINOJIOXHO HAMpaBJICHHBIMH 3KCUECHTPHYHBIMU
OBepXHOCTAMHU. CaTeIUTUTHI BHIIOJIHEHB! B BHIE KOJNEC C HApYXKHBIM 3y04YaThbIM
BEHIIOM M YCTaHOBJIEHbI Ha SKCHIEHTPUYHBIX TOBEPXHOCTSX BOMIIA, @ KOPITYC HMEET
HANpPAaB/IAIOUIME TajdbLbl U1 B3aUMONEHCTBUSA CO CTEHKAaMU paJHallbHBIX OKOH,
BBITIOJIHEHHBIX B CITHIIAX CaTe/UTMTOB. BOAWIIO CMOHTHPOBAHO Ha MOJAIIUIIHUKAX B
CTaKaHe, KOTOpPbIM OXBaueH KOPIyCOM M YIEP)XHBAaeTCI B HEM OT OCEBOro
CMEILEHHMS KPBIIIKOM, NPUKPEIUIEHHOH K CTaKaHy BHHTaMH. JTa KOHCTPYKTHBHas
0COGEHHOCTh TpefoNpeeNsieT KOMIIOHOBKY MOMIIMMHHUKOBBIX ONOp M YIPYTyIo
CXeMy MOJIBEJEHHs CHJIOBOTO NOTOKA (KPYTSIIEr0 MOMEHTa), HE IO3BOJIAIOLIYIO
peaTn30BaTh BO3MOXXHOCTH YJIYYINIEHHS CHJIOBBIX XapaKTePHCTHK IIaTPOHA IO
CyMMapHO#! paaualbHON cuie 3axuma. KpoMe TOro, marpoH HE HMEET IO OCH
BpallleHHsi MPOXOLHOTO OTBEPCTHA K, TakuM 00pa3oM, HE COOTBETCTBYET
TpeGOBAHUIO YHUBEPCAIBHOCTH, COIIACHO KOTOPOMY OTBEPCTHE IUNHUHAENS CTaHKa
IOJDKHO OBITH MCHOJIB30BaHO AJIS IIPOX0Za MIPYTKOBOrO Marepuaa.

Haub6oee GIM3KUM K M300pPETEHHIO M3 M3BECTHBIX TEXHHUYECKHX PEIICHHH
SBJSeTC B3ATHI 3a INPOTOTHI 3aXHMMHOM CaMOLEHTpHpYIOIMi mnatpoH [3],
colepxKaluii COCTaBHOHM KOPITyC, KOTOPbIH HMeeT 3aHIOI0 YacTh /I COSAHHEHHS
CO IIMHMHJENEM U MEPEIHIO YacTh C PaJHAIbHBIMKM HAIPaB/IOIIMMH [a3aMH, B
KOTOPEIX pa3MeleHbl C BO3MOXHOCTBIO IEPEMEINEHHS 3aXHUMHBIE KYJauKH,
CBS3aHHBIE IOCPEICTBOM pEEK €O CIHPANbHBIM JHCKOM, CHa0KEeHHBIM
MEXaHH3MOM INpHBOJA BBICOKOH peaykuuu. I[IpUBOA BBIMOIHEH B BHIC
IUTaHeTapHOlM 3y6uaTodf mNepenady, cOCTOsMiEd H3 LEHTPAIBHOro 3yGyaToro
KoJleca BHYTPEHHEro 3allelUIeHHs, CaTe/UIMTOB M BOAWIA C JBYMs DPaBHBIMH H
IIPOTUBOIIONOXHO HanpaBJIC€HHBIMA  JKCLEHTPUYHBIMH MOBEPXHOCTSAMH.
LlenTpaibHOe 3y64aToe KOJNECO YCTAHOBIEHO HETIOJBIDKHO MEXIY NepelHed H
3afqHell 4YacTAMM Kopilyca. BoIHIO BBINIOJHEHO IyCTOTENBIM C IPOXOAHBIM
oTBepcTHEM. Ha 3KCIEHTPHYHBIX IIOBEPXHOCTSX BOJHU/IA YCTAHOBJIEHBI CATEIIUTBI
B BHJIe KOJIEC C HAPYXHBIM 3yO4aThIM BEHIIOM Ul 3alleIUICHHs C BHYTPCHHHMHU
3y6bpMH LieHTpaibHOro Kojeca. CBOOOAHBIE KOHIIBI BOIHIIA CHa0XeHbl OTIOPHBIMU
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OOKOBOM NMOBEPXHOCTH BBINOIHEHB! C IAJIAHAPUYECKAMH OCEBBIMU PACTOUKAMH, B
KOTOPBIX HEMOCPEACTBEHHO pa3MEIIeHbl OIOPHBIE MOAIIMIIHUKK  BOAMIIA.
CaTennutel UMEIOT OKHAa C pa3MEIlEeHHBIMH B HHX DJIEMEHTAMH CBS3U C 3ajHeit
4acCThIO KOpITyca, KoTopasi Ha OOKOBOM IOBEPXHOCTH CO CTOPOHBI CATENIJIMTA HMEET
KOJIBLEBYIO BbieMKy. CaTe/ulMThl YCTAHOBJIEHBI C BO3MOXHOCTLIO BpallleHHS Ha
OKCLHEHTPUYHBIX IOBEPXHOCTSAX BOJAMIIA IIOCPEACTBOM 3JIEMEHTOB CKOJIBXKEHHS U3
'QHTH(DPUKLMOHHOTO MaTepuaia MIM IIOCPEACTBOM Tel KadeHusi. IIpH 3TOM
HanOoJIee MPeINOYTHTENbHBIM PELICHHEM B MEXaHM3MAX NTAaTPOHA, PaGOTAOLIKX ¢
OCTaHOBKaMHM M TPeOYIOIUX YacTOrO BKJIIOYEHHMS, SBIISIETCA HCIIOJNB30BaHUE BO
BpalllalOIMX Mapax TaKUX KOHCTPYKIHUH ONOp, B KOTOPHIX TPEHHE CKOJIBXKECHHUE
3aMCHEHO Ha TpEHHE KayeHWs, HanpHMep, UrodbYaThIX MWK IHIHHIPHYECKHX
ponukos. IlpuMmeHeHNe WronpyaThiXx U PONMKOBBIX MOAIIMIHHKOB B H3BECTHOM
YCTPOWCTBE IIO3BONSIET B HEKOTOPOH CTENEHW MOBBICUTH HATPY3KH B OMOpPax
CaTe/IMTOB  Ojlarojaps yBEJIMYEHHOW KOHTAKTHOH IIOBEPXHOCTH SIIEMEHTOB
Ka4yeHusl, ONIHAKO HEJIOCTATKOM SIBJISETCS TO, YTO OHHU HE CIIOCOOHBI BOCIIPUHHMATh
OCEBBIC HArpy3KH H IUIOXO paboTaloT NpH HEeU30EeKHBIX OCEBBIX IEPEKOCcax
BOjMna. IIpuiem Uronpyarthie NONIMIHAKE HENPUTOAHBI IS HCMIOIB30BAHHUS [IPH
CPEeHMX U BBICOKHX CKOPOCTSIX BPalleHUs BOJUIIA U, KPOME TOTO, HE OTJIMYAIOTCS
NPOCTOTOH MOHT&Xa M yPOBHEM TEXHOJNOTHYHOCTH. B M3BECTHBIX PELICHHSAX 3TO
CBA3aHO C HEOOXOIMMOCTBIO W3TOTOBNECHHUS Pe3bGOBBIX AeTaneil I KperieHus
UrOJIbYaThiX 3JIEMEHTOB OT OCEBOTO CMELIEHWS Ha BOJWIE, YTO NPUBOAUT K
YBEJIMYEHHIO OCEBOro rabaputa 3y6yaroii nepejauun ¥ Macchl HaTPOHA B LIEJIOM.

B ocHOBe HacToslilero H300peTeHHMs JEXMT 3aJaya IO IPEOLOJIEHHMIO
HEJI0CTATKOB U3BECTHOI'O YPOBHS TEXHUKU O1arofapsi MOJTyYeHUIO KOHCTPYKTUBHO
NPOCTOr0, KOMIIAKTHOTO 1O rabapuTaM, HAIEXHOr0 B J3KCIUIyaTallUd WU
TEXHOJIOTUYHOTO B MPOM3BOJICTBE 38)KUMHOT'O [aTPOHA.

IlocTaBneHHas 3ajada pelnaeTcs C TOMOLIBIO 3aXHMHOTO ATPOHA,
BKJIFOYAIOIIEro B ce0s COCTaBHOH KOPIYC, KOTOPBIA MMeeT 3a[HIOK YacTh IS
COCAIMHCHHMS CO HINMMHACIIEM H MEPEHION YacTh C PaHaIbHBIMU HANPABJISIOLIMMH

nazamM¥, B KOTOpPBIX pasMEIICHbl C BO3MOXXHOCTBLIO NEPpEeMENICHUs 3aKUMHBIC
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KyJIa4KH, CBA3aHHBIE IOCPEICTBOM PEEK CO CITUPATBHBIM TUCKOM. J{UCK BEHIIIOIHEH
C BO3MOXHOCTBHIO TMpPHBOJAA BO BpallaTeIbHOE IBHXKEHHE IIOCPEACTBOM
BCTPOEHHOTO B NAaTPOH MEXaHW3Ma BBICOKOH pEeNyKIHMH B BUJE IJIaHETApHO-
L€BOYHOW nepenavyn. MexaHusM nepefayd BKIIOYAaeT B cebs 3aKpelIEHHOE
HETIOABMXKHO MEXJy COCTaBHBIMH 4YacCTAMHM KOpIyca TaTpoHa [EHTPaIbHOE
3yb4aToe KOJECO BHYTPEHHEro 3alleIUleHus, BOIHIO C JBYMS PABHBIMH M
NPOTHBONOJOXHO HANpaBICHHBIMH 3KCLEHTPUYHBIMH  IIOBEPXHOCTSAMM, Ha
KOTOPBIX YCTAHOBJIEHBI MOCPEJACTBOM TeJ KadeHHs CaTEeJIMThI B BHIE KOJEC ¢
HapyXHBIM 3yO4aThiM BEHLOM [ 3alleIUICHHs] C LEHTPaIbHBIM KodecoM. Ilpu
3TOM CBOOOJIHBIE KOHIBI BOAWIA CHAGKEHBI MOAIIMIHAKAMHY, YCTAHOBICHHBIMH C
BO3MOXXHOCTBIO OIIOPHI B IIMJIMHAPUYECKHX OCEBBIX PAcTOYKAax, BBHIIOJIHEHHBIX B
.nepenneﬁ M 33JHEH 4YacTAX KOpIyca IaTpoHa CO CTOPOHBI WX BHYTpEHHei
6okoBoii moBepXHOCTH. Kpome Toro, Ha GOKOBOH IOBEpXHOCTH 3afHEH YacTH
KOpIyca CO CTOPOHBI caTe/uInTa 0Opa3oBaHa KOJbIeBasl BbIEMKA, 4 B CATEJUIMTAX
BBINOJIHEHBI PABHOMEPHO B OKPY>KHOM HaNpaBlIeHHH OKHA, B KOTOPHIX CBOOOIHO
YCTaHOBJIEHBI ILIEBKM - IWIMHAPUYECKUE MNaibi(bl. KOHIBI mNanbleB ¢ OIHOM
CTOPOHBI CBfI3aHbl CHJIOBBIM KOJBIOM, YCTAHOBJIEHHBIM C BO3MOXHOCTBIO
BpallleHHs] B KOJILLIEBOW BBIEMKE 3aJHEl 4yacTH KOpIyca IIaTpoHa, a C ApPYyroi
CTOPOHBI TalbLbl COCAUHEHBl JUIA Tlepeladyd Bpallalollero MOMEHTa CO
CHHpPaIbHBIM JUCKOM. B KkadecTBe Tenm KayeHUS MEXIy CATE/UIMTOM H BOAMIOM
YCTaHOBJIEHBI Cc(epUYecKHe pPOJHMKH, IPH O3TOM B CaTeJUINTE W BOJUIIE
IIPEAYCMOTPEHBI JJOPOKKH KaueHHUs [T pa3MEILEHHUs YKa3aHHBIX TEJl KaueHHsl.

B npeano4ytuTensHOM BapHaHTe UCTIONHEHUS BOIMIIO MEXaHU3Ma PEXYKIIMH
NaTPOHA MOXET OBITh BHINONHEHO MYCTOTENBIM C NPOXOOHBIM LEHTPAILHBIM
orBepctHeM. KpoMe 3Toro, BOAWJIO MOXET OBITH BBHIIIOJHEHO COCTAaBHBIM U3
Tpy64aToro Baja U pacHoNOXeHHbBIX Ha Bay B IJIOCKOCTH SKCIEHTPUCHTETA ABYX
9KCHEHTPUKOBBIX BTYJIOK, 3a(UKCHUPOBAaHHBIX OT NPOBOPOTa, HA KOTOPBIX
YCTaHOBJIEHBI C BO3MOXHOCTBIO BpallleHUs CaTeJUTUTh. B 4YacTHOM criyuae,
pacrnoioXeHHbple Ha TpyO4yaToM Bajly BTYJKH C OOpa30BaHWEM IBYX PaBHBIX H

IIPOTHUBOIIOJJIOKKHO HAaIPaBJIICHHBIX 3JKCICHTPHYHBIX HOBerHOCTCﬁ, MOI'YT OFIThH
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BBITIOJIHEHB] B BUJIE 10 CYIIECTBY LENbHOH aetanu. [lns ¢pukcauud or npoBopora
DKCLUEHTPUKOBBIX(0M) BTYTOK(KM) Ha TpyO4YaToM Bally IpeLyCMOTPEHBI
TEXHUYECKHUE CTaHAApPTHBIC CPEACTBA, TaKHWe KaK NPU3MATHYECKHE IITIOHKH WM
BUHTBI.

B JIpyroM IpeAnouYTUTENEHOM BapHaHTE HCIIOMHEHUS  3a)KHMHON
CaMOLIEHTPUPYIOIIUH [aTpOH MOXET ObITh 00OpYIOBaH OrPaHHYHMTENHHBIM
YNOpOM [Uis MPEIOTBPALCHNUs BbUIETa, M0 MEHbLIEH Mepe, OJHOTO KyJayKa W3
kopryca. OrpaHuYuTeNbHBIH YIIOpP BBIMOJHEH B BHAE IOIBHXKHOTO B OCEBOM
HalIpaBI€HUH U MOAMNPY>KUHEHHOTO OTHOCHUTEJBHO TOpLA LEHTPAJIbHOIO Koleca
IUIMHAPUYECKOTO CTEPXXHS C OChIO, MapajulelbHOW ocu marpoHa. CTepiKeHb
YCTaHOBJICH M 3a(MKCHPOBaH OT OCEBOrO BPALICHHsS B MepeiHEH 4acTH KopIyca
TIOCPEICTBOM ~ BBINIOJIHEHHBIX B HEM CKOCOB, CONPSKEHHBIX ¢ OOKOBOIL
TIOBEPXHOCTBIO KyJauKa, MPUYEM MEXAY CKOCaMH LWIMHAPHYECKOTO CTEPXKHS
PacCliOJIOKEH  BBICTYII C  BO3MOXHOCTBIO  B3aMMOJEHMCTBUS C KaHaBKOM
BBbINOJIHEHHOM Ha pabovylo IUIMHY B GOKOBOM IpaHM KyJIadka.

CyIUEeCTBEHHOCTh  OTIMYMH [IPEIAraeMoro 3aXHMHOTO [ATPOHA OT
NIpOTOTHIIA 3aK/IFOYAETCs B IPUMEHEHUH Han0osee NMPOCTHIX, AEIIEBLIX ¥ LIMPOKO
PacClpOCTPaHEHHBIX IIAPUKOBBIX TEJI KAY€HUs B KOHCTPYKIMM OIOD BpAIEHHS
CaTe/UIATOB Ha BOAMIC. DTO YNpPOIIAeT YCTPOMCTBO MOHTaXa M OOCITYKHBaHHS
IOAIINITHUKOBOTO y3J1a, CHMXXAeT BOCIIPMUMYHMBOCTH €r0 OT IEPEKOCOB BOAWJIA
(m0 1/4°), ymeHbIuaeT oceBble pa3Meps! 3yGuaroii Tepellayd M3-3a U3bATHA Ha
BOAMNIE PEe3bOOBBIX OIMEMEHTOB (HKCALMK CATENTUTOB. Y COBEPLICHCTBOBAHHE
TIO3BOJISIET TMPOCTBIMM KOHCTPYKTHBHBIMM DEHICHUSIMH B [ATPOHE CHMU3UTH €ro
MaccorabapuTHbIE MOKA3aTeNH, a TaKKe AOCTMYh MANOH pPasHULBI MOMEHTOB
TpeHus B 3yO4aTod mnepesaye NpH IyCKe W yCTAHOBHMBLIEMCS ABHIKEHMH, UTO
YAYyHINAaeT CUIOBYIO XapaKTePUCTHUKY MATPOHA MO CYMMAapHON pagualbHON CHIe
3aKHMa.

Ha ¢wur. 1 npusenen obmuii Bux 335MMHOrO narpoHa B paspese (A-A);
Ha ¢ur. 2 — un marpona no B-B Ha dur. 1; Ha ¢ur. 3- mpuMep BBITOIHEHUS

SKCIEHTPHUKOBOI'O MOAIIUITHUKOBOTO y3ia; Ha (I)I/Il". 4 — pa3pe3 narpoHa NIOCKOCTRIO




6
NPOXONSILEH uYepe3 OCb OrPaHHUYMTENILHOTO YIOpa BBUIETA KYJA4KOB (MECTHOE
ceuyeHue B-B Ha ¢ur. 1); Ha dur. 5 — nzo6paxeHne Kynauka.

IlaTpoH comepxuT kopryc 1, BKIIOYArOIIUA MEPETHIO YacTh 2 U 3aJHIO0
4acTh 3 JUId COENMHEHHs CO IUIHMHJEeNeM CTaHka. B mepenHe#t dactu 2 Kopmyca
BBINIOJIHCHBI pafyalibHble Harpasisolque T-o0pa3Heie ma3bl 4, B KOTOPBIX C
BO3MOXHOCTBIO TIEPEMEIICHUs] yYCTAHOBJEHbI 3aXWMHBIE KyJlauku S A
3aKkperyieHUs 3aroToBkd. Kynauku 5 pasHeceHBl 1O OCHM TATPOHA W CBS3aHEI
NOCPEICTBOM peeK 6 CO CUPaIbLHBIM AUCKOM 7, YCTAHOBJIEHHBIM C BO3MOXHOCTBIO
BpallICHHsI HA CTYMHUIE YacTH 2 Kopryca. JIuck 7 ¢ OXHOU CTOPOHBI UMEET Ha TOpILIE
CIUPAaIbHYIO Hape3Ky, COCIUHEHHYIO C 3yObsIMM peeKk 6 KyJaykoB, a C Jpyroii
CTOPOHBI, COEOMHEH C MEXaHW3MOM IIpMBOJAa BBICOKOH penykuuu. IIpuBon
BBITIOJTHEH B BHUJE IUIAHETAPHO-LEBOYHOM Iepefayy, COCTOSAIIEH U3 LIEHTPAIBHOIO
3ybuaroro xoneca 8 BHyTpeHHEro 3aleIUIeHus, caTelUIMToB 9, 10 U BXOAHOTO Baja-
Boquna 11 ¢ 1aBymMsS paBHBIMA H  MPOTUBOINOJOXKHO  HaNpaBieHHBIMH
OKCUCHTPHYHBIMU TIOBEpXHOCTAMM 12. IleHTpanbHOoe Kkoyieco 8 ¢ BHYTPEeHHHMH
3yObsIMH HETIOJBIKHO 3aKPEIUIEHO C MOMOIBIO BUHTOB 13 Mexay mepenmeii 2 u
3aHel 3 wvacTaMM Kopmyca. YacTd 2 W 3 Kopmyca HMEIOT CO CTOPOHBI HX
BHYTPEHHeW OOKOBOH IOBEPXHOCTH LWJIMHIPHYECKHME OCEBbIe PacTouku 14 u 15,
COOTBETCTBEHHO, B  KOTOPBIX  pa3MEUICHbl OMOpPHBIE MOJUIMIIHUKKA 16,
YCTaHOBJICHHBIE Ha CBOOOIHBIX KOHIAX Bojuina 11. B kadecTBe MOAMIMITHHKOB 16
BOIWJIAa HCIIONB3YKOTCS paguallbHO-YIOPHbIE NOAMMIIHUKKA KadeHus. Bogwumo 11
BBIITOJTHCHO MYCTOTEJIBIM C IIPOXOJTHBIM LEHTpalbHBIM OTBepcTHeM 17. Kpome
3TOro, BOAMNO 11 BBIIOJHEHO COCTaBHBIM M3 Tpy6uaToro Baia 18 H, KECTKO
3a(MKCUPOBaHHBIX Ha HEM B IUIOCKOCTH OKCLIECHTPUCHUTETA C TTOMOILKIO
CTAaHIAPTHBIX CPEACTB — INPU3MATHYECKHMX INNOHOK 19, IBYX 3KCHEHTPUKOBBIX
BTY0K 20. Jlnst xperieHust BTys0k 20 Ha Bany 18 BO3MOXHO Takxe IIPUMEHSITh U
ApYrue€ CTaHIapTHBIC CPENCTBA, HANpPUMep, BUHTEL. OCh LEHTPAILHOIO OTBEPCTHS
Tpyb4yaroro Bana 18 mapamiensHa OCAM Y4acTKOB BOAMIA, CHOPMUPOBAHHBIX
nyHKaMH 20 ¢ oOpa3oBaHMEM 3KCIEHTPHYHBIX nopepxHocreit 12. Ha
SKCLCHTPUKOBBIX BTyJKaX 20 BOAMIA YCTAHOBIJIEHBI C BO3MOXKHOCTBIO BpallCHHUS

careyuThl 9, 10 B BUIe kojec ¢ Hapy>HBIM 3y04aTbIM BEHLIOM JUIS 3alleTJIeHHus ¢
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BHYTPEHHUMH 3yObsIMH LeHTpanbHOro koneca 8. Caremmutel 9, 10 wumeror
HECKOJIbKO PaBHOMEPHO PacCIHpeesICHHBIX BOKPYT CBOEH OCH CKBO3HBIX OKOH 21.
B okHax 21 pasMenieHbl 31e€MEHTHI CBS3U C 3a[HEM YacThIO KOpIlyca 3 B BHJE
EBOK- LIWIMHJPHYECKHUX NANBLEB 22, yCTAHOBIEHHBIX NMapajlieIbHO OCH BXOHOIO
Bajia 11 ¢ BO3MOXXHOCTBIO B3aUMOJEHUCTBHSI CO CTEHKaMHM OKOH caTe/utuToB 9, 10.
Konus! naneues 22 ¢ 0oAHON CTOPOHEBI CBSI3aHBI CHJIOBBIM KOJBLOM 23, KOTOpOE
YCTaHOBJICHO ¢ BO3MOX»XHOCTBIO BpaIllCHUs B KOJIbIIEBOW BhleMKe 24 3aaHel 4acT 3
Kopnyca. C npyroi cTopoHbl majiblbl 22 COeAMHEHBI A Mepeaady BPallaloliero
MOMEHTA CO CIUPAIBHBIM JUCKOM 7. CMeIlleHHe OCH CaTeJUTUTa OTHOCHTEIBLHO OCH
BOJIJIA B IIponiecce paboTel Iepeiaun 00ecrieynBaeTcsi TEM, YTO JUaMeTphl OKOH 21
Oonbmie gmamerpoB mambueB 22. Carenatel 9, 10 ycTaHOBIEHH Ha
OKCUEHTPUYHBIX IIOBEPXHOCTAX 12 BoAmia mnocpeACTBOM Ten 25 KaueHus,
BBIMOJIHEHHBIX B BHAE CHEPUUECKHX POJNUKOB, CIYXaIUX Ui CaTeIATOB B
KaueCTBE OINMOPHBIX 3JIeMEHTOB. JUIsi pa3MelleHUs POJIMKOB 25 B CaTeJUTUTaX H
OKCLUEHTPHUKOBLIX BTyJIKax 20 BOAMIIA MPEIYCMOTPEHBI JOPOKKH 26 kauenus. C Tem
4TOOBI YCTAaHOBUTH Teia 25 KadeHHs B KOIBIEBOE IPOCTPAHCTBO, 0Opa3oBaHHOE
MEXIy JIOpOXKaMH 26 KadyeHMs, B OKCUEHTPHUKOBBIX BTYyJKaxX 20 BBIIOJIHEHHI
TEXHOJIOTHYECKHE OTBEPCTUS, B KOTOPBIX pACMONOXKEHB C BO3MOXHOCTHIO
B3aHMOJIEUCTBHA CO CHEpUYECKHMMH pOJIMKAMH ITHIHMHAPUYECKHE 3allOPHEIE
3JIEMEHTHI 27.

Ha ¢ur. 3 mnokazaHo Japyroe BO3MOXHOE KOHCTPYKTUBHOE pEIEHHE
NOJALUMITHAKOBOTO y3j1a caTeJuIuToB 9, 10, B KOTOPOM 3KCILEHTPUKOBBIE BTYJIKH C
IIPOTUBOINOJIOKHO HAIPABICHHBIMH SKCLIEHTPUYHBIMH MTOBEPXHOCTSIMHU BBIMTOJIHEHBI
B BUJI€ OOHOM LeNbHOol nertanu 20.

Ha ¢ur. 4 nokasan BapHaHT peain3alliyd HACTOSINETO H300pETEHHs, B
KOTOpPOM 3a)XHMHBIE KyJladyKM 5 B IepeflHed dYacTh 2 Kopryca, CHaOXCHBI
NOANPYXUHEHHBIM OIPAaHUYUTEIBHBIM YHNOPOM WX BbUIETA. YMOpP MpeACTaBlIseT
cob0ol LMIMHIAPUYECKUH CTepKeHb 28, KOTOPbIA IOIPKAT YIPYTHMM 3JEMEHTOM 29
OTHOCUTECJIBHO TOpL@ HENOABMKHOIO LIEHTPAIBHOrO Kojeca 8 W BBIIOJHEH C
BO3MOXXHOCTBIO NEPEMELLEHUS] B OCEBOM HAIIPaBJICHUH, NAPAIIEIbBHOM OCH TIAaTPOHA.

Crepaxenp 28 ynopa ycraHOBIIEH U 3a)MKCUPOBAH OT OCEBOTO BPallleHHs B NepeaHeit




8

4acTd 2 KopIlyca MOCPEACTBOM BBINIOJHEHHBIX B HEM CKOCOB 30, CONpPSIKEHHBIX C
OOKOBOH IMOBEPXHOCTBIO KyJiadka S5, INPHUYEM MEXAY CKOCAMH LUIMHAPHYECKOTO
CTEPXKHS PacrojIo’KeH BBICTYN 31 ¢ BO3MOXXHOCTBIO B3aUMOJECHCTBHUS ¢ KaHaBKOU 32
BBIIIOJIHEHHOM Ha paboyyro AnuHYy L B 60K0BOIA rpanu Kysadka (cM. ¢ur. 5).

3a)XUMHOM NaTpoH paboTaeT cieayrolmuM o0pa3oM. BpaieHue BXOAHOro
Bala-Boquia 11 ¢ SKCUEHTPHYHBIMH IOBEPXHOCTSAMM Tpeobpasyercs B
IJIOCKOMapajuieNIbHOe  BHKEHHME caresuyiutoB 9, 10, HaxoAsudxcs BO
B3aHMOJIEHCTBHH C MalbliaMH 22, IPU 3TOM CaTeIUIUTHI, OOKATHIBAsCH MO 3yObsIM
HETIOJIBUXKHOI'O LIEHTPAJIBHOIO Kojeca 8, CoOOMIaloT Yepe3 najiblbl BpallaTeIbHOe
ABMXKEHHE chupanbHOMy JHUCKy 7. CnupanbHbiii OHUCK 7, MNOBOpPavUBasCh,
nepeMelaeT KyjJayku 5, KOTOpBIe CXOAATCS M 3aXXHUMAIOT 3aroToBKy nertanu. [Ipu
OCBOOOXIEHHH 3arOTOBKH OIEepaTop ¢ I[OMOLIBIO MEXaHM3Ma IPUBOIA
pacKphIBaeT KyJauykd S5, MepeMelleHHe KOTOPBIX OT ILIeHTpa K mnepudepuu
Kopryca 1 6yaeT orpaHUYeHO ONMHCAaHHBIM BBIIIE CTepxkHeM 29 yrnopa. Kynadok 5
MOXET MEPEABUTaThCA 110 paAHaIbHBIM a3aM 4 TOJIbKO Ha UIHMHY pabouero xoja
L, xotopast onpenensiercss IJMHOW KaHABKH 32 MpPH KACAaHHH KOHIA MMOCIEAHEN K
BeiCTyny 31 ymopa. Takum o0Opa3oMm, B KOHCTPYKUHH ITPeIJIOKEHHOTO MaTpoHa
NpelyCMOTpEHa 3aliuTa OT BbUIeTa KYJIAuKOB B Cllyyae HENpPeABHACHHOIO Xoza
pEHKH TPY HECOBEPIIEHCTBE YNPAaBJIEHHUs! ONEpaTopoM, JIMOO B ciiyyae IOJIOMKHU
CIIMPAJIbHO-PEEYHOTO 3alEIUIEHHs], KOrJa KyldadoK S5 CaMOBOJIBHO CTPEMHUTCS
BBINIACTh B IIEHTPOOEKHOM HampaBleHWH M3 Kopryca narpoHa. Jlus cHATHS
KyJ1a4KOB 5 HY)XXHO Ha)XaTh Ha BEPXHIOIO BBICTYMAIOIIYIO YacTh CTEPXKHS 28, NpH
3TOM YNPYTHH 35eMeHT 29 coxmercs, BeicTyn 31 ymopa BelilieT U3 KaHaBKHU 32,
410 obOecneyuT cBoOOIHOe NepeBKeHre KyiadykoB. CleoBaTebHO, KyJIadKy C
MOMOLLBIO MEXaHU3Ma UX MPUBOJIAa MOXHO OeCTpensTCTBEHHO CHATH C NaTpOHA U
IIPOU3BECTH 3aMEHY, ACHCTBYs B 0OpaTHOM MOPSIAKE.

IlpuBenenHoe omnucaHve OCYIIECTBIEHWH MNPEACTABICHO C  LEJBIO
WUTIOCTPALldd yCTPONUCTBA U MOHMMaHUs (QyHKIoHUpoBaHus. OHO He SBIAETCA
MCUEPIIbIBAIOIIMM U He OTPaHUYMBAET 3asBJIEHHOE U300peTeHne TOYHOH (opmoid,

paCKpLITOﬁ B JaHHOM .OIIMCaHHUH. MOZ[H(;)I/IKaIII/II/I U BAapHaAHTHI UCIIOJTHEHUS MOTYT
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OBITH NpOM3BEJCHBl B CBETE IPUBEINEHHOTO BBILIE ONMCAHHS HIIA MOTYT OLITH
IOJlyYeHBl MpPH MPaKTHYeCKOM MpHMEHEHHWH u3o0perenms. Hanpumep, B
NPUBEJCHHOM BBIIIE OINMCAaHMM M Ha 4YepTekaX IT0Ka3aHO MCIOJIb30BAHKE
3BOJILBEHTHOTO INpoQuis 3yObeB B 3alleIUIEHHH MEXIY CaTeUIMTaMH |
HEINOABH)XHBIM LIEHTPAIbHBIM KOJIECOM IUIaHETApHO-IIEBOYHOHN Iepefayu, XOTSA B
3THUX IEJSAX MOXHO TaKXe HCIMOJb30BaTh LUKIOUAANBHEIH NMpoduib 3y0neB MM
Apyrue mnpodunu 3y6uaroro 3aueruieHus. DopMmynoit wu3zobpeTeHHs U ee
3KBHUBAJIEHTaMU olpefiesieH 00beM H300peTeHus.
IlpuMeHeHne Ha NpakTHKe KOHCTPYKLMU 32)KUMHOIO IMATPOHA ITO3BOJHT

PEILUTH 3asBJICHHbIE B 1300peTeHNH 3a1a4H.
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2. Asropckoe cBuzerenscTBo SU 1458096, MITK B23B 31/16, 1989.

3. Ilarent EA 023738, MIIK B23B 31/169, 31/26, 2016 (npototun).
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©OPMYIJIA U30BPETEHHA

1. 3akHmMHOH naTpoH, comepXalldif COCTaBHOM KOpMyC, KOTOpPBIA HMeEET
3a[HIOI0 4YacTb Ul COCNMHEHHS CO IUNHMHAENEM W MEPENHIO YacTh C
palMaNbHBIMA  HAlPAaBISIOLIMMH  Ma3aMH, B KOTOPBIX pasMELIEHBl C
BO3MOXHOCTBIO MEPEMELICHUS 3aXKUMHBIE KYJIaYKH, CBS3aHHBIE IOCPEACTBOM
peeK CO CIMpalbHBIM JHCKOM, BBIOJIHEHHBIM C BO3MOXKHOCTBIO IIPMBOJA BO
BpAIaTeIbHOE JBHXXEHHE IOCPEACTBOM BCTPOCHHOTO B IIaTPOH MeEXaHW3Ma
BBICOKOH pEINyKIMH, BKJIIOYAIOIIET0 3aKPEIUIEHHOE HEMOABUKHO MEXIy
YKa3aHHBIMH  KODIIyCHBIMH  4YaCTSAMM  LEHTpajlbHOe 3y64aTroe  Kojeco
BHYTPCHHEr0 3alleIUICHHs, BONWJIO C JABYMs DPaBHBIMH U IPOTHBOIOJIOXHO
HalpaBJICHHBIMU 3KCLEHTPUKAaMH, Ha KOTOPBIX YCTAHOBJIEHBI IIOCPEACTBOM Tel
Ka4eHHs CaTe/UIUTBI B BHJI€ KOJIEC C HApYXXHBIM 3yO4YaThIM BEHLIOM IS
3alICIUIEHHs] ¢ LEHTPAJIBHBIM KOJIECOM, IPU 3TOM CBOOOHBIE KOHI(Bl BOIHJIA
CHaOX€eHbl MOMIINITHUKAMK, YCTAHOBIEHHBIMH C BO3MOXHOCTBIO OIIOpH! B
IUIMHAPUYECKHX OCEBBIX PACTOYKaX, BBINOJHEHHBIX B IEpeAHed M 3agHeil
HacTAX KOpIlyca MaTpoHa CO CTOPOHBI MX BHYTPEHHEH GOKOBOM MOBEPXHOCTH,
KpoMe TOro, Ha GOKOBOH MOBEPXHOCTH 3aJHEH 4YacTH KOpITyca CO CTOPOHBI
carejiMTa 0oOpa3oBaHa KOJBIEBas BHIEMKA, a4 B CATEJUIUTAX BbIIOJHEHBI
PaBHOMEPHO B OKpDY)XHOM HAIpaBJI€HWHd OKHAa, B KOTOPEIX CBOOOIHO
YCTaHOBJICHBI LMJIMHAPHUYECKHE MalbLbl, KOHIBI KOTOPBIX C OJHOW CTOPOHBI
CBA3QHBI CHJIOBBIM KOJIBIIOM, YCTaHOBJIEHHBIM C BO3MOXXHOCTBIO BpalllEHHs] B
KOJIBLIEBOH BbIEMKEe 3aJHEH 4acTW KopIyca IaTpoOHa, a C APYroi CTOPOHEI
NanbUbl COCAMHEHBI JUIs Mepefavyd BpaIlaloIero MOMEHTa CO CITHpaIbHBIM
AHMCKOM, OTJ/IHYAIOIIMHCH TEM, YTO B KadeCTBE TeJl Ka4eHHS MEXIy
CaTEeJVIMTOM M BOJWIOM YCTaHOBJEHBI C(EpHYECKHE POJHMKH, IIPH 3TOM B
CaTelyIMTe W BOJWIC MNPEXyCMOTPEHBl NOPOXKKHM KaueHHs OIS pPa3MEIlEHHs
yKa3aHHBIX TeJl KaueHus.

2. MaTpon mo 1.1, oTIHYAIOMHIICS TEM, YTO BOAUJIO BBIIOIHEHO ITyCTOTENBIM

C MPOXOAHBIM LIEHTPAJIbHBIM OTBEPCTHEM.
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3. Ilatpon no nm. | win 2, OTAHYAOMHNICA TEM, YTO BOJUIIO BHIIIOJHEHO
COCTaBHBIM M3 TpyOuaToro Baja M pPAacIOJIOKEHHBIX Ha Bajly B ILUIOCKOCTH
OKCLHEHTPHCUTETa JBYX 3KCIEHTPHUKOBBIX BTYJNOK, 3a(HKCHPOBAHHBIX OT
NIPOBOPOTA, Ha KOTOPBIX YCTAHOBJIEHE! C BO3MOXKHOCTBIO BPAIlleHHs CATEJLIHTHI.
4. IMatpon mo mn. 3, OTJAHYAIWHICH TEM, 4YTO pAaClOJOXKEHHbIE Ha
TpybuaTom Bally BTyJKH C 0Opa30OBaHHEM ABYX PaBHBIX M NPOTHBOMOIOXHO
HampaBJIeHHBIX J3KCLEHTPUYHBIX TOBEPXHOCTEH, BBINOJHEHBI B BHJAE IO
CYLIECTBY LEIBbHOMN HETaJH.

5. Ilatpon mo mmn. 3 unk 4, OTJAHYAOMMIACH TeM, YTO IS QHKCALHUU OT
NPOBOPOTa  IKCLUEHTPHUKOBHIX(OH)  BTYNOK(KM) Ha  TpybGuaroM  Baiy
IIpEyCMOTPEHbl ~ TEXHHYECKHE  CTaHAApTHBIE  CpeICTBA, TaKHe  Kak
NPU3MaTHYECKHUE LUNOHKH WK BUHTEHL.

6. Ilatpon mo n. 1, oTaHYalOWHiiCA TeM, YTO JONOJHUTENHHO CHaOXKeH
OrPaHUYHTEIBHBIM YIIOPOM UL NPENOTBpAILEHHS HENpPEIHAMEPEHHOIO BbLIETA
KyJIauKOB M3 KopITyca.

7. Ilatpon no mn. 6, OTJHYAIOIIHIiCA TeM, YTO OrPAaHUYMTESBHBIA YHOp
BBINIOJIHEH B BHJAE IOJBWXXHOIO B OCEBOM HANpaBICHHH IOANPYXHHEHHOIO
OTHOCHUTEJNIBHO TOPLIA LEHTPAIBHOIo Kojieca LMIMHAPHUYECKOrO CTEPXKHS C OCHIO,
HapaJueJIbHON OCH IIaTPOHA, IIPH 3TOM CTEPXKEHb YCTAHOBIIEH U 3a(UKCHPOBaH OT
OCEBOr'0 BpalllEHHs B IIEpEAHEN YaCTH KOpITyca IIOCPEACTBOM BBIITOJIHEHHBIX B HEM
CKOCOB, CONpPSDKEHHBIX C OOKOBOH IOBEPXHOCTBIO KyJIauyKa, MPHYEM MEXILY
CKOCaMM IMJIMHIPUYECKOTO CTEPXKHS DPAacIlONIOXKEH BBICTYN C BO3MOXHOCTBIO
B3aUMOAEHCTBHS ¢ KAHABKOM, BEINIOHEHHONA Ha pabo4ylo UIHHY B GOKOBOI rpaHu

KyJ1auka.

A M. MaprtbiaeHko
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