201700438 Al

(19) EBpa3unckoe
naTeHTHOEe
Be4OMCTBO
(12)
(43) Aara ny6nukamm 3asBKu
2019.03.29
(22) Dara nogaum sasekn

2017.09.13

@1 201700438 3 Al

OIMMCAHUE M30BPETEHUS K EBPABUNCKOMU 3ASIBKE

(51) Int. Cl. E21B 43/114 (2006.01)

(54) TPOKAJIBIBAIOLLUII IEP®OPATOP

(96) 2017000084 (RU) 2017.09.13

(71)(72) 3aseutens n nsobperarens:
INECTAKOB CEPT'EN
HUKOJIAEBHUY (RU)

(57) Uzobpetenue oTHOCUTCS K HeTera3ono0sBao-
Hleﬁ IMMPOMBIIIIJIECHHOCTH, @ UMEHHO K O6J'laCTI/I BTOpHY-
HOTO BCKPBITHS IUIACTa CO3ZIaHUEeM T1ep(OpalMOHHBIX
KaHAJIOB B CKBaXXHHE. 3aadeii co3nanus n300peTeHus!
SIBIIACTCA IIOBBIIICHHUEC Ha}lé)KHOCTI/I IIpOKaJIbIBArOIIC-
ro nmepdoparopa. Pemienue ykazaHHO#t 3a1a4u JOCTHUT-
HYTO 3a CUET TOTO, YTO MPOKAaIBIBAONIMA TIepdopa-
TOP BKJIFOYAET KOPITYC C KAHAJIOM JIJTSI TOIBOJIA TIPOMBI-
BOYHOM JKUAKOCTH U C Pe3b00ii I KPEIUICHHUs mep-
(doparopa K KOJIOHHE TPyO, B KOpPIyCE C BO3MOXKHO-
CTBIO NIEPEMEILEHUS NIEPIECHIUKYIIPHO HEHTPAIbHOU
OCH YCTaHOBJICH OBaJIbHBII IIOPIIEHb C BO3BPATHBIMU
IPY>KMHAMU U PEXYIIUM HHCTPYMEHTOM, Ha HapyX-
HOH IMOBEPXHOCTU KOTOPOTO BBIMTOJHECHBI TMAPOMOHU-
TOPHBIC KaHAJIbl IJIs BbIXOAa HpOMbIBO‘lHOﬁ KHUOKO-
CTH 1pu (GOPMHUPOBAHUH KaBEPH, B KaUSCTBE BO3BPAT-
HBIX MCTIOJIb30BAaHbI IBC IJIOCKHUEC MPYKHUHBI, YCTaAHOB-
JICHHBIC C AIBYX CTOPOH MOPLIHA B IMa3daX CUMMECTPUY-
HO OTHOCHUTEJIBHO LIEHTPA, HAIIPOTUB IPYT ApYyra U 3a-
KpEIJIEHHbIE BUHTaMH, Ma3bl B MPOJOJIBHOM pa3pese
KOpITyca IOBTOPSIFOT NPO(UIIb IPYKUHBI B TPAHCIIOPT-
HOM TOJIOXKEHHH nepdoparopa, a Ha GOKOBOI MOBEPX-
HOCTHU MOPUIHA C ABYX CTOPOH BBIITOJTHEHBI JOIOJHHA-
TCJIbHBIC I1a3bl, KOTOPLIC B3aHMOHeﬁCTByIOT C BXOs-
HIIUMHU B HUX OTPAaHUYUTCIbHBIMHA LHTI/I(bTaMI/I, nmpuiyemM
Pe3b0BI TSt KpeieHus epdoparopa K KOJIOHHE TPYO

BEITIOJTHEHBI C ABYX CTOPOH TakUM 00pa3oM, YTOOBI
nepdopaTopbl MOIJIH COOHMPATHCS ITOCIIEIOBATEIEHO
JIPYT 3a IpyTOM TP 3TOM KaHall IS TOABO/A IPOMBI-
BOYHOM JKMJIKOCTH HIDKHETO Hepdoparopa repMeTHd-
HO 3aKpHIT KpBIMIKOH. [TociemoBaTensHO MOXKET OBITH
YCTaHOBIJIEHO HE MeHee ByX nepdoparopos. [lupruna
ma3a OoJIbIIe MIMPHHBI YCTAHOBICHHOH B HEM TIPYKHU-
HBl. Kpast mpyXuHBI C IBYX CTOPOH CKpyIJIeHBI. Jlis
KPETUIEHHS KaXK10M TPy KUHBI HCIIOIb3yETCsI HE MEHEe
JIBYyX BUHTOB. [Ipy>KHHBI NMEIOT OIMHAKOBBIC HATPY-
304YHBIEC XapaKTEPUCTHKH. [110CKIE Py KUHBI BBITIO-
HEHBI U3 IPY>KUHHOW CTaJIH.
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E21B 43/114
TIPOKAJIBIBAIOIIINI ITEPGOPATOP

W306peTeHne OTHOCHTCS K He(TerasonoObBaromell MPOMBIIICHHOCTH, a MMEHHO K
061aCTH BTOPHIHOTO BCKHITHS [UIACTA CO3MAHAEM NepGOPalOHHBIX KaHATOB B CKBAXHHE.

V3BecTeH NpoKaibBaOmui neppopaTop C YNpPaBICHHEM OT IIEKTPONpHBOAA IO
natenry P® na monesnyio moxens Ne 133190. Ilpumensercs B HedTeraszoBoi orTpaciu IpU
peMoHTe He(TAHBIX, rasOBHIX M [IPYTMX CKBXHH JUis BOCCTAHOBJNCHHA IWPKYIAIMH.
I'mopocTaTuyecKoe JaBieHHe, TpeOyemoe Uis NpOKAIbIBaHHS TpyOBl, CO3MAETCS yCTAHOBKOM
Hax KopmycoMm mnepdopaTopa THAPOYCHIMTENS M 30JOTHUKOBOrO KiamnaHa. CpabatbiBaHHe
30JIOTHHKOBOTO KJTANaHa OCYLIECTBISETCS C yCThs CKBaXHHBI depe3 reodusnueckuli xabens u
SIEKTPONPHBOJ, Pa3MEWIEHHBI B BepxHeil dacTH mepdoparopa. [IpokanbiBanue TPYOBI
OCYILIECTBIIACTCS npoxanmnaxomnm HHCTPYMEHTOM, DasMEIIEHHBIM HAa HHCTPYMEHTATBHOM
NOpIIHE, YCTAHOBJEHHOM B IIOJIOCTH Kopmyca nepdoparopa. B cOpOCOBYIO KaMmepy, Iocie
3aBepIICHUsA POKATBIBAHUS Yepe3 JPOCCEbHOE OTBEPCTHE, cbpaceiBaeTcs paboyast KUIKOCTb.
HenmocTatkoM nepdoparopa SBISIETCH CIOKHOCTh KOHCTPYKIMH.

W3BecTeH mpokaisiBaioluii nepdoparop no narenry PO Ha u3obpererne Ne 2355877.
IIpoxaneBarommi neppopaTop COAEPIKUT KOPITYC, MOANPYKHUHEHHYIO Napy NOPIICHB-TUTYHMED,
06pasyoIIyIo B KOPIyce HAANOPIIHEBOE ¥ MOAITYHXEPHOE IIPOCTPAHCTBO. [Mepdoparop TaKkxke
COIEPXHUT paGoumii NOpIIeHh B MOAIUTYH)XEPHOM IIPOCTPAaHCTBE C pasMEIEHHBIM B HEM
NPOKATBIBAIOMM ~ MHCTPYMEHTOM, — DHEprONpHBOZ,  ITOJArOIIHH pabouyio  KHAKOCTB,
BBITOHEHHBI B BHIE TEPMETHYHO YCTAHOBEHHOM Ha KopIyce TpyOsI ¢ NpUGOPHO# roJIOBKOMH 1
C pACIONOXEHHHIM BHYTPH Hee TpyOuaTbIM  SJIEKTPOHArpeBaTeNeM, —MCPEBOHMK,
YCTAHOBJNEHHBIA MEXIY KOPIyCOM H JHEProInpHBOIOM, THAPaBIMYCCKH COeIHHSIONIHH
HAJNOPIIHEBOE TMPOCTPAHCTBO M TONOCTh TPYOBl OSHEPrONpPHUBOAA, OMTAoIM  Kabes.
JHEPrONpHUBOJA YCTAHOBIEH BHYTPH TEILIOM3OJAIHOHHOTO KOXyXa C o0pa3oBaHHEM MEXIY
HAMHM TepMETHHHOM TONOCTH. B BepxHelt wacTH TpyOYaToro 3JEKTPOHArpeBaTeld,
YCTAHOBIEHHOTO C BO3MOXHOCTHIO OCEBOrO MEPEMEIICHHS, PACIONOKCH MPOBOJHHK,
KOHTaKTHpyoIui ¢ My¢dToit. Mydra sneKTpH4ecKs CBA3aHa ¢ MUTAOIIHUM kaGeneM. B HuKHEH
YaCTH TPYGUATOrO HNEKTPOHAIPEBATES YCTPOSH KOPIYC € YIOPHEIM OYPTOM, BHYTPH KOTOPOTo
PACTIOJIOKEHA TAra C OTPAaHHYATENEM CBOGOJHOTO X0/1a, KECTKO CBA3AHHAA C napoii NopieHb-
miysxep. HemocTaTkoM IPOKaIBIBAIOIIEro Mepdoparopa ABISETCS HEOOXOMMOCTh €70
3MEKTPHIECKOT0 COSNMHEHHS ¢ UCTOYHHKOM NMUTaHHS.

W3BecTeH IpoKanbBaroluil tepdoparop no nareHTy PO Ha IONE3HYI0 MOAEIb Ne31257.
[IpoxaneiBatommii  neppopaTop CONEPKHUT KOPHYC, TOJNOBKY IS MONCOCHMHEHMS K

reo(pu3MUECcKOMy KabelIo, HOCOBYIO 9acTh, TPYOy, COCNMHSIOIYIO KOPIyC C HOCOBOI 4acTBIO,



2

nopiIeHs B TpyGe, INTOK, BTOPOW NOPUICHH B KOPIYyCE € 3aKpEIUIEHHBIM Ha HEM KOJIOMHUM
MHCTPYMEHTOM, paGouyI0 XKHIKOCTD, HArpeBaTe/lb, BOIBPATHYIO NPYXKAHY, OTIHYAIOLIUKCS TEM,
YTO TFOJIOBKA IS MOJICOSIMHEH)S K reodu3HueckoMy KaOeo pacronoxkeHa Ha KOpILyce, BTOPOH
NOPIIEHb C 3aKPEIUISHHBIM HA HeM KOIIOIHM MHCTPYMEHTOM paclooxKeH B paiioHe TOJIOBKH,
HArpeBaTellb XUIKOCTH PacloJioOXeH B HOCOBOW 4acTH, MENIy KOPIycoM H HOCOBOH 4acCTBIO
yCTAaHOBJIEHBI JBE TPYOBI € 3a30pOM MEXIY HHMH, SJICKTPHIECKHC TpoBOJa K HarpeBaTeso
CMOHTHpOBAHBI OT reodu3mueckoro kabens Uepes OTBEPCTHS B TONOBKE, KOPIYCC, HOCOBOH
yacTH M B 3a30pe Mexmy TpyOamu. HemocTaTkoM MPOKaJIBIBAIOMIETO nepdoparopa ABIgETCS
Hanuure reodusmueckoro kabens 11 NoABoJa MEKTPONUTAHHA K HArpeBaTelIo.

M3BecTeH NMpOKaIBIBAOIIM neppopaTop Mo MaTeHTY P® Ha m3o6perenue Ne 2129655.
YCTpoHCTBO CONEPKHT KOPIYC, NMOANPYXHHCHHYIO Mapy HOpIIEHB-IITOK, 00pasyiolyio B
KOpIyce HAOPLIHEBYIO, MOMNOPITHEBYIO M IOAMITOKOBYIO KaMEpEl, paboumif mopiueHb B
[OMIITOKOBOA KaMmepe C pa3sMEmEHHHIM Ha HeM NpOKAIBIBAIOMIMM HHCTPYMCHTOM u
SHeProNpHBOJI. 3HEPrONPHBOJ TMONAeT Pabovylo XHUIKOCTh H BRHIIONHCH B BH/IE TepPMETHYHO
YCTAHOBJEHHON Ha KopIyce TPyOBI ¢ MPHOOPHOH FOJIOBKOM M ¢ PacIONIOKEHHBIM BHYTPH Hed
MCTOYHHKOM HarpeBa. Mexmy KOPIIyCOM M OHEPrONPHBONOM YCTAHOBJCH MEPEXO/IHMK. Oxn
CHaGX®EH IepeyCKHBIM KIIaIlaHOM, cpabarThiBalomKM OT MPOMYINCHHBIX Hepes repMeTHYHYIO
Tpy6Ky IPOBOOB ¥ COCAHHAIOUIMM HAIIOPIIHEBYIO, MOANOPIIHEBYIO KaMEPBL H HOJIOCTB TPYOBI
SHEproMpPHBOIA KaHANAMH M IEPHCKOMUYECKOH Tpy6xoii. IIpuGopHas rojoBKa H HEPEXOTHHK
cHaOXeHBl TPEIOXPAHUTENbHBIME Kiamanamu. Omnu cpabarThlBaloT IpH JABICHHAX B
HAUNOPINHEBOM M  MOJNOPIIHEBOH Kamepax, [PEBBINAIOIIAX pacyéTHBIE  3HAUCHHS.
HenocTaTKOM TNPOKAJIBIBAIOIEro mnepdopaTopa SBIAETCA HATHYHE HCTOYHHUKA HarpeBa H
3IEKTPHIECKOro Kabers.

Vi3BecTeH mpoKalsIBarommii ephoparop 1o nareHty PO Ha n3o6perenue Ne 2539085.
TpokansBaroumii  1ephopaTop CONEPKHT pPasMEIIECHHBIE B KOpIyce ¢ BO3MOXHOCTBIO
TPOJOJBHOTO TIEPEMEIICHHs TOPUICHb CO IITOKOM, YIUIOTHSIOMIYIO BTYIIKY, BO3BpATHYIO
NpyXHHY, KOTOpas pasMellleHa Ha IITOKe, npoGOWHHUK, YCTAHOBJEHHBIA B KOpHyce C
BO3MOJHOCTEIO TIepeMEINeH s B Pa/MalbHOM HampasieHHH. Ha mroxe BEIOTHEH 10 KpaiiHei
Mepe ONMH TPOAONBHBNA Na3, JUIHHA KOTOPOro Oonbie paGouell TONIIMHBL YILTOTHSIOMIEH
BTYJIKH, & IPOGOAHAK YCTAHOBJIEH B YIUIOTHSIOMIEH MArDKeTe. O6ecneunBaercs cpabaThiBaHHE
nepbopaTopa [pH 33NaHHOH 3apaHee BENUYHHE  NABIICHUS paboueif  KMIKOCTH,
rapaHTUpOBaHHas NPOOUBKa OTBEPCTHS B KOJIOHHE Tpy6 6e3 momaganus pabodedt KHIKOCTH B
nepdOpHpYEMyIO KOJIOHHY M BO3BDaT IPOOOHHMKA B HCXOJHOC MONOKCHHC. Henoctatkom

nepdopaTopa SBIAETCA CIOKHOCTD €T0 KOHCTPYKIIHMH.
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MI3BeCTeH THAPOMEXAHUYECKHH IPOKAIIBIBAIOIHH nepdoparop H crocob ero paboTs! 1o
natenty P® Ha uzo6pereHue Ne 2506414. T HApOMEXaHMYECKHH TIPOKATIBIBAIOIIHH nepdoparop
COZEPXMT KOPILyC, pa3sMEIIEHHBIE B KOPITYCE, 110 MeHbIIelt Mepe, OUH pabounii THAPOLMIHHID,
110 MeHBIIeH Mepe, OJMH KIMHOBO! TONKATENb, 10 MEHBIIIEH Mepe, ONHH pabounii HHCTPYMEHT,
CHAOKEHHBIH, 10 MEHbLIEH MepE, OTHUM CKBO3HBIM rnnboxaﬁanom H, IO MEHBIICH Mepe, OMHAM
TMAPOMOHHTOPOM, YCTaHOBJIEHHBIH ¢ BO3MOXHOCTBIO B3aUMOJIEHCTBHS C KIIMHOBBIM TOJIKATEIEM
¥ pagHansHOTo nepemenenns. CornacHo H300peTeH IO pa6ouuii HHCTPYMEHT BLINONIHEH B BAJIC
npoGOMHHKA, Pa3MELIEHHOTO Ha MOPINHE HIIM IUTYHXEpe, yCTAHOBICHHOM B Kamepe, a Kamepa
BLIIONHEHA C BO3MOXHOCTBIO THIPABIMEECKOro COOGMEeHHs ¢ paboudM THAPOLMIHHIPOM.
Crioco6 pa6oTs! epdopaTopa BKIIOYACT MOAaYY B nepdoparop pabodelt KHUAKOCTH IO KOJIOHHE
HACOCHO-KOMIIPECCOPHBIX TPYO, co3aHue pafoduero NapjeHHs JULA NPUBCLCHUS B JeUCTBHUE
MEXaHH3Ma BBLABIDKEHMsI pabodyero HMHCTPYMEHTA, BBIIBIIKCHHE paboyero MHCTPyMEHTa H
ocymmecTBIeHHe Tepdopanuu, NpH 3TOM BBUIBHKCHHC pabouero MHCTpPYMEHTa MPOH3BOIAT
BO3JeHCTBHEM MNaBleHHs pabodel XHIKOCTH 4epe3 CHCTEMy MOPIICHR-IITOK Ha KIIHHOBOH
TONKATENb, @ KIMHOBBIM TOJKATENEM HA HHCTPYMEHTAIBHBIA TMOPIICHP WM ILIYHXCP C
poGOWHMKOM, a TaKXe BO3JCHCTBHEM HA MHCTPYMEHTANBHBIH NOPIICHB/IUTYHXep pabouel
JKMIKOCTH, TOJAaBAacMOii IO JaBJICHUEM Yepe3 MHAPONHIHHID nepdoparopa B pabouyio Kamepy
HHCTPYMEHTAIBHOTO nopmnﬂ/nnyﬁxcepa. HenocratkoM nepdopaTopa sBISETCS HH3Kad
HAI&KHOCTb €r0 KOHCTPYKIHH, CBS3aHHad C MEXaHHYECKHM COCHAMHCHHCM KIHHOBOTO
TOJIKATEIS X MOPIIHS, YTO BO BPeMs paGoTEI MOXET NPUBECTH K HX 3aKITMHUBAHHIO.

Vi3BecTeH MPOKaNBIBAIONIHH nepdopaTop 10 nateHTy PO Ha MOE3HY0 MOIEIE Ne88064.
Tone3Has MONeNb OTHOCHTCS K HedTAHOM M ra3’oBOH NPOMBIIUICHHOCTH, a HMEHHO K
KOHCTPYKIIMSIM MEXaHMYECKHX mepdopaTopoB, Npe/HA3HAYCHHBIX UId BTOPHIHOTO BCKPBITHS
He(TAHBIX ¥ Ta30BBIX CKBKHH. IMpoxansBaroluit  mephopaTop CONEPHKHUT kopmyc ¢
pasMENEHHBIM BHYTPH IWATMHIPOM-(HKCATOPOM H MOPINHEM, KOPIYC BEHIIOTHCH ¢ KaHaJlaMu
VIS TOABOJA pabouedl HUAKOCTH, MTMHAP-QHKCATOP CHaOXEH BO3BPATHBHIMH IIPYXHHAMH,
HANPABISIOIMME IS TIOPIIHS, BBIIOJHEH C BO3MOXHOCTBIO MEPEMEIICHHA OTHOCHTEJIBHO
KOpHyca, a Ha BHEIIHEH IOBEPXHOCTH LHIHHIpa-QUKCaTOpa BBHIIOJHEHBI  JIEMEHTEHI
salelIeHAs, HANpAMEp B BHJAE 3yOLOB, MOPIIEHb CHaGXEH BO3BPATHEIMH MNpPYXHHAMH H
OpOIOPa3pyAIOMUME HHCTPYMEHTaMH, BBIIOMHEH C OTBEPCTHAMH UL npoxona pabouer
JKHIKOCTH B 30HY Hep(opariy H ¢ BO3MOXHOCTBIO NEPEMEIICHHS OTHOCHTEIBHO IHIHHApPA-
¢ukcatopa Mo HampapimomuM. HejocraTkoM NPOKaNBIBAIOMICTO nepdoparopa SABIAETCS
CHIOXHOCTs KOHCTPYKIHM ¥ HH3Kas HaJE&XHOCTh MeXaHM3Ma BO3BpaTa [MOPIHA  C

MopoA0pa3spyIaOuMHU MHCTPYMEHTaMH B TPaHCIIOPTHOC TIOJIOKCHHC.
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W3BecTeH IpoKanblBaIONIHii ITephopaTop i HeTSAHBX ¥ Ta30BBIX CKBAXUH 110 MATCHTY
P® na uzobperenue Ne 2070959 (mportotHm). YCTPOHCTBO COAEPXKHT KOPIYC ¢ KaHAIaMH 1A
momeoja paGoueil kumkocTd. B kopmyce momeméH mnopuwieHb. Ha mopme nomemeH
MOpOOPa3pyIIAOIKi HHCTPYMEHT. Jlis mofaun paboyeii XKHIKOCTH CIYXXUT HAcoC. Kopmyc u
NOpIIEHD BHITOIHEHB! B BH/IC SKBHINCTAHTHEIX IWIMHAPOB, 00pa3OBaHHEIX HAIPABIAIOMIMMY B
BUZE JUIMIICOB MM MPSIMOYTONBHUKOB MIIM CHHYCOWJ WM COYCTAaHMEM JTHX HANPaBIAIOIIHX.
TMopineHb BBIIONHEH € B03BpaTH'I>IMI/I npyxuHamu. Kopryc B NOANOPIIHEBOM IPOCTPAHCTBE
BBINIOJIHEH CO CKBO3HBIMH OTBepcTHAMH. OHM MMEIOT MEHbLICe CEUYCHHE, YEM CCUCHHE KaHala
U1 moiBoza paboueit xuaxoctu. HepocrarkoMm nepdoparopa sBISETCS HU3Kas HAIEKHOCTb €70
KOHCTPYKIIHH, CBS3aHHAs C OTCYTCTBHEM OTpaHMYMTeNs pabodero Xoja, BO3MOXKHOCTBIO
3aKIMHHABAaHHS IIOPIIHA Ha HANPAB/AIOMMX, HA KOTOPHIX YCTAHOBJCHBI NPYXHHBI,
Heo6XO0AUMOCTD YIUIOTHEHHS HalPaB/IsIOIHUX OTHOCHTEIBHO MOPIIHA.

3aauaMy CO3/IaHHs H300pEeTEHNs ABISETCS MOBBILIECHUE HANEKHOCTH IPOKATIBIBAIOLICTO
nepdoparopa.

Pelense yKa3aHHBIX 3a]a4 JOCTHTHYTO 3a CYET TOTO, 4TO MPOKATLIBAIOLIHAI IepdopaTop
BKIIOYaeT KOPIYC C KAHAJIOM JJis IOJBOJA IPOMBIBOYHON JKHAKOCTH M C pespOol s
Kpemienus neppoparopa K KONOHHE TpyG, B KOpIHyce C BO3MOXHOCTBIO MEPEMEIICHHA
NepIeHINKYIAPHO LEHTPATbHOX OCH, YCTAHOBJIEH OBIBHBIH IIOPHIEHb C BO3BPATHBIMH
MPYXMHAMH M DPEXYIIUM HHCTPYMEHTOM, Ha HApyXXHOH MOBEPXHOCTH KOTOPOTO BBINOTHCHEI
IHAPOMOHHTOPHEIE KAHABI ISl BBIXOAA [IPOMBIBOYHOM XUAKOCTHA NPH GOPMHPOBAHHH KaBEPH,
B KaUeCTBE BO3BPATHBIX MCIIOJIB30BAHBI IBE MIOCKHE MPYKUHBI, YCTAHOBJICHHBIC € IBYX CTOPOH
NOPUIHS B 33X CHMMETPHYHO OTHOCHTEIBHO IIEHTPA, HAPOTUB APYT JPYTa H 3aKpemeHHbIC
BHHTaMH, [a3bl B IMPOJOJBLHOM paspe3e KopIyca IIOBTOPSIOT TNpOQuib INpPYXHHEl B
TPaHCIOPTHOM MOJIOXKEHHH nepdoparopa, a Ha GOKOBOH MOBEPXHOCTH NOPIIHSA, C ABYX CTOPOH
BBIIOJIHEHBI JIOTIONHUTE/IBHBIE MMa3bl, KOTOpHIE B3aMMOACHCTBYIOT C BXOJAIIMMH B HHX
OTpaHMYHTEHHBIMH [ITADTaMHU, IPUYEM PE3bOBI 17151 KPEILICHHUS nepdoparopa K KoloHHE TPYyO
BHIOJHEHEl ¢ IBYX CTOPOH TaKkuM 06pa3oM, 4TO0BI IeppopaTopsl MOIIH COOHPATHCSH
NIOCIIEIOBATEIBHO ApPYT 3a APYIoM TpM 5TOM KaHaJ, TSl TOABOAR MPOMBIBOYHOM JKHIKOCTH
HIKHEro mephoparopa, [EPMETHYHO 3aKPHIT KpHINKOH. [locienoBarelbHO MOXET OBITH
YCTAHOBIIEHO He MeHee IBYX mepdoparopos. IlIupuna nasa Gosble MHUPHHDL YCTaHOBIECHHOH B
HeM IpyxuHbL Kpast TpyXUHEI C ABYX CTOPOH CKpYTJIEHBL. JIisl KPSIUICHHS KaX/I0H MPYXUHBI
HCIOJB3yeTcd He MeHee MABYX BHHTOB. IIpyXHHBI MMEIOT OJMHAKOBBIC HArpy304HBIC
xapakTepucTHkH. [IOCKHe Py KHHBI BEIIOIHEHB] U3 IPYKHHHON CTAIH.

I[TpoBenEHHbIE MATEHTHHIE HCCIENOBAaHHS MOKA3aH, YTO IPENIOKEHHOE TCXHHIECKOe

peenne 06naqaeT HOBU3HOW, IPOMBIIUICHHON NPHUMEHMMOCTBIO M H300pETaTENbCKIM
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YPOBHEM, T. €. YAOBJIETBOPAET BCEM KPHTEPHUIM w306perenns. M306peTaTesbekuil ypoBeHb
NOATBEPXKIACTCA TEM, UTO HOBAs COBOKYIHOCTh CYIIECTBEHHBIX MPH3HAKOB 0OecmedHBacT
TOJIy4eHHe HOBOTO TEXHHYECKOTO pe3yJbTaTa. IIpOMBIILICHHAs PHMEHAMOCTs OOyCIOBIeH
TeM, YTO NpH HM3TOTOBIEHHH IMPOKAJBIBAIONIETo mepdoparopa MPHMEHSIOTCA Hee(HIUTHEIE
MarepHasIbl U U3BECTHHIC TEXHOJIOTHH.

CymHocTs u300peTeHns noscHsercs Ha ¢ur.1...7, rae:

Ha ¢ur. | npuBea&H MpOoKaILIBAOIHMi nepdoparTop, BUA CO CTOPOHBI PEXYIIEr0 MHCTPYMCHTA,
Ha ¢ur.2 MpUBeASH MPOKATBIBAIOIMH nepdopaTop B TPAHCIIOPTHOM IOJIOKEHHH,

Ha ¢ur.3 IpuBeaEH MpoKaIbBaoIHMii iepdopaTop B paboueM MOIOKESHHH,

Ha (ur.4 npuBeIEH NMONEPEYHBIN paspe3 A-A,

Ha (ur.5 npuBeEH MonepeyHsli paspes b-b,

Ha Qur.6 moKasaHs! IPOKAIBIBAIOMHE EPHOPATOPEL, YCTAHOBICHHBIE HOCIENOBATENBHO,

Ha ¢ur.7 mpuBeAEH MonepedHkId paspes B-B,

IIpokansiBatonuit mepopaTop COCTOHUT M3 Kopiyca | C KaHaioM 2 i IOABOJA
IIPOMBIBOYHOMN JXKUIKOCTH M C Pe3b0oit 3 I KperwieHHs Hepdopatopa K KOJOHHE TpyO, B
Kopryce 1 ¢ BO3MOXHOCTBIO IIepeMEIEHHs NEPIEHINKYIAPHO LEHTPAIbHON OCH, YCTaHOBJICH
OBA/BHBIA [OpIIEHs 4 C BO3BPATHHIMH IPYXHHAMH 5 M PEXYIIMM HHCTpyMEHTOM 6, Ha
HApY)XHOM HOBEPXHOCTH KOTOPOTO BBHINONHEHB TMIPOMOHHTODHbIE KaHambl 7 A BBIXOJA
IIPOMBIBOYHON JKHAKOCTH MPH HOPMHPOBAHMH KaBEPH, B KAYECTBES BO3BPATHBIX HCIIONb30BAHBI
ZBE IUIOCKHE NPYXHHBI 8, YCTAHOBJIEHHBIE C ABYX CTOPOH NMOpHIHS 4 B Masax 9 CHMMETPHYHO
OTHOCHTEJBHO IIEHTpa, HANPOTHB JApYr ApYra M 3aKpelUvIéHHble BuHTamMu 10, masel 9 B
IIPOIONILHOM pa3pe3e Kopryca 1 IOBTOPSIOT NPpoQuiIb NPYXXHHBL 8 B TPAHCIIOPTHOM MOJIOKEHHH
neppopaTopa, a Ha OOKOBOM ITOBEPXHOCTH MOpHmHA 4, C J[BYX CTOPOH BBINOIHEHBI
NOTIONMHUTENBHBIE MMa3kl 11, KOTOpble B3aUMOJAEHCTBYIOT C BXOISAIMMH B HHX
OrpaHMYHTENBHEIME mTH(TaMu 12, npuyeM pesbObl 3 s KperieHus nepdoparopa K KOJOHHE
TpyG BEHIIONHEHBI C [BYX CTOPOH TakHM 00pa3oM, 4ro6sl mepdopaTopsl MOIIH COOHpPATHCSH
TIOCIIEI0BATEbHO APYT 3a APYroM NPH 3TOM KaHal 2, IUIA MOABOJA MPOMBIBOYHON XHIKOCTH
HWKHEro nepdopaTopa, FepMETHYHO 3aKphiT Kpbiukod 13. ITocmenmopaTenbHO MOXKET OBITH
yCTaHOBIIEHO He MeHee AByx nepdoparopos. Illupuna masa 9 Gonbine MUPHHBL YCTAHOBICHHON
B HeM npyxuubl 8. Kpas npyxunbl 8 ¢ JBYX CTOPOH CKPYTTeHBL Jlis KpeIueHus KaxIoH
IpyXHHEl § Hcnonb3yercs He MeHee IBYX BHHTOB 10. IlpyxuHBI 8 HMEIOT OJMHAKOBEIC
HAarpy304HbIE XapaKTePUCTHKH. [[ToCKHe PYXKUHEI 8 BEIOIHEHBI K3 IPYXXHHHON CTAH.

TIpoxanesatommii nepgoparop paboTaer cienyromum o6pasom. Kopmye nepdoparopa 1
3aKpEIUIAIOT, HCIONB3ys pe3b0y 3 Ha KOMOHHE TPYO M CHYCKAalOT B CKBXHHY, B HHTEPBAN

nepdopanuy. BrmouaroT Hacochl [TpOMBIBOYHAS JKHOKOCTH IOJ JABJICHHEM MOCTYNAET K
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neppoparopy. Uepe3 KaHal 2 NPOMBIBOYHAS JXHIKOCTH IOCTYNAeT MOA NOPIICHR 4. Tloxn
JelCTBHEM NaBlICHAS TOPIIEHD 4 ¢ PEXyIUM HHCTPYMEHTOM 6 BBLIBHIaeTCA INEPICHIUKYIPHO
LeHTpanbHOM OcH Tepdoparopa IO yIopa NOMOJHHUTENBHBIX MasoB 11 B OrpaHMYHTENBHEIC
wrgTs 12. TIpy 3ToM MOpIeHs 4 CKAMAET BO3BPATHBIE IPYXXUHEI 8, H PEXYIIHH HHCTPYMEHT
6 npokaisisaeT TpyOy. [IpOMBIBOYHAS KHIKOCTb YEPE3 OTBEPCTHS 7 B PEXKYIIEM HHCTPYMEHTS 6
O]l BHICOKAM J[aBICHHEM IOCTYNaeT Hapyky, pasMbiBas mopoxy. OOpa3syioTcs KaHAwbL,
obecreunsatomue nputok Hedtw. ITocne 3aBepiieHus nepdopaius, mojady MPOMBIBOTHOH
JHIKOCTH TpeKpamaior. JlapleHue [OA NOPIIHEM 4 CHH)KAETCs, IUIOCKHE NDYXKHHBI 8
BO3BPAILAIOT NOPIIEHD 4 C PEXKYIIMM HHCTPYMEHTOM 6 B TPAaHCIIOPTHOE MONOXKeHHe. B ciyyae
YCTAHOBKH MOC/IEJ0BATEbHO HECKONBLKUX NepdhopaTopoB NPOMBIBOYHAS JKUIKOCTh MOCTYNAeT
TIOJ MX IOPIIHH 4, IIOPIIHK ¢ PEXKYIMM HHCTPYMEHTOM BBIIBUTAIOTCS W MPOKAILIBAIOT TpyOy B
HECKOJIBKUX MECTaXx.

Hpnmeﬁeﬂne N300peTeHNs MO3BOJIMIIO:
1. TIOBBICHTE HaI&KHOCTD IPOKANBIBatoOLIEro nepdoparopa.
2. VBenu4uTh pecypc paboTsl neppoparopa.
3. CHH3HTb 3aTpaThl HAa TEXHHYECKOe 00CITyKUBaHUE.
4, O6ecnieanth 3dPekTHBHYIO nepdopaiuio TpyOsl ¥ TOPHOH TOPOIBL.
5. TTOBBLICHTH HAIEKHOCTH BO3BPATA PEXYIIET0 HHCTPYMeHTa nepdoparopa B TPaHCTIOPTHOE
HIOJIOXKEHHE.
6. TI0BBICHTH MPOU3BOAUTENBHOCTS (HOPMHPOBAHHS OTBEPCTHH.

7. IloBeicuTh AeOuT HEdTH.

ABTOp-3asIBUTEIH Wg - Ilecraxos C.H.
/
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®OPMY/JIA MOJIE3HOM MOJIEJIN
ITpoxansiBatomuii mepdoparop, BKIIOYAIOMKA KOPIYC C KaHAIOM UIA MOJBOAA IPOMBIBOYHOM
XUIKOCTH H ¢ pe3b0oit s Kpemnenus nepgoparopa K KOJIOHHE Tpy0, B KOpIyCe C BO3MOXHOCTBIO
IepeMEINCHHS MEPIEHIMKYIAPHO LEHTPAIbHOM OCH, YCTAaHOBICH OBWIBHEIA MOPWICHb C
BO3BPATHEIMH IIPY)KMHAMH M DPEXYyIIMM MHCTPYMEHTOM, Ha HapyXXHOH IOBEPXHOCTH KOTOPOIO
BHIIONHEHH! THIPOMOHHTODHBIE KaHamsl Ui  BBIXOAA IPOMBIBOYHOM JKMAKOCTH IIPH
GopMHpOBaHUHE KaBEPH, OTIMYAIOIIMHCA TE€M, YTO B KaueCTBE BO3BPAaTHBIX HCIONB30BaHBI /1BE
IUTOCKHE TPYXHHBI, YCTAHOBICHHBIE C IBYX CTOPOH MOPIUHS B [1a3aX CHMMETPHYHO OTHOCHTEIBHO
LIEHTpa, HalpOTUB IPYT Apyra 3aKpénnéHHLIe BHUHTaMH, I1a3bl B MPOJOJIBHOM paspese Kopmyca
IOBTOPSIOT TPOGUIs NPYXHUHE B TPAHCIOPTHOM MOJOXeEHMH meppoparopa, a Ha 60K0oBOH
MOBEPXHOCTH IOPUIHS, C JBYyX CTOPOH BBINOJIHEHB JOMOJHHTEIBHBIC IHasbl, KOTOPBIC
B3aMMOZEHCTBYIOT C BXOIAIIMMH B HHX OrPaHHYMTENBHBIMH WITH(TaMH, HpHIeM pe3bObl UL
KpemieHus nepdoparopa K KONOHHE TPYO BBIMONHEHBI C ABYX CTOPOH TaKHM o0pa3oM, 9TOOEI
nepopaTopsl MOIJIM COOHpAThCS IIOCIENOBATEIBbHO APYr 3a IPYroM IIpH 3TOM KaHai, Uit
I10/1BOIa IPOMBIBOYHOM XMIKOCTH HIXKHEro repdopaTopa, FepMETHYHO 3aKPIT KPBILIKOH.
ITpoxanbiBaromuii neppopaTop mo 1.1 OTIHYAOWMECS TeM, YTO IOCIEN0BATENHHO MOXKET OBITH
YCTAHOBJIEHO HE MEHEE BYX NepdopaTopos.
TIpokansiBarommii nepdoparop mo I.]1 OTIHYAIOMHKCA TeM, YTO MHMpPHHA Ma3a OOJbINe ITHPHHEI
YCTAHOBJIEHHOH B HEM IIPY>KHHEL.
TpoxaneBaromuii nepdoparop 1o 1.1 OTIHYAIOMIMAC TeM, YTO Kpas NPYKHHBI € JBYX CTOPOH
CKPYTJICHBI.
IIpokansiBaromumit epGopaTop Mo I.1 OTIHYAIOMHHCS TEM, YTO AL KPSIUICHUS KaXIOH NPy XHHEI
HCIIONIB3YETCS HE MEHEe JIByX BHHTOB.
IIpokaneiBarowmii nepdoparop mo m.l OTIMYAOMMAC TEM, YTO NPYKHWHEI HMCIOT OJHHAKOBBIC
HArpy304HbIe XapaKTEePHCTHKH.
[IpokansiBaromuii nepdoparop no m.1 OTIMYAIOMMUHACS TeM, YTO MIOCKHE MPYKHHBI BEIIONHCHEI

13 NPY>XUHHOM CTasH.

ABTOp-3a4BHTENH % 07( - Ilecraxos C.H.
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