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(57) UsobpereHne OTHOCHTCS K HE(TAHOW M Ta3o-
BOW MPOMBIIIJICHHOCTH, & KOHKPETHO K TEXHHKE Tep-
(hopanuu KOJIOHHBI METOJIOM MPOKAaJIbIBaHUs. 3a1aueii
CO3/IaHusI U300pEeTEHHMS SIBSIETCS OBBILIEHHE YD dek-
THUBHOCTH paboThl nepdoparopa 3a cueT yCTpaHESHHs
3a30pa Mexay KopIiycoM nepdoparopa 1 BHyTPEHHEH
MIOBEPXHOCTBIO TPYOBI, a TAK)Ke YBEINYEHHS pabodero
X0Jla MPOKAJIBIBAIOIIETO HHCTPyMeHTa. PerieHue yka-
3aHHBIX 3aJla4 TOCTUTHYTO 3a cuéTt TOro, 4YTO MIpOKa-
JBIBAIOUIMH TIepdopaTop BKIIOYAET KOPITYC ¢ KaHaa-
MU JI1 IIoaBOAA HpOMbIBO‘lHOﬁ KUIKOCTU U C PE3b-
0ol st kperieHus nepdoparopa K KOJIOHHE TPYO,
B KOpPITyC€ C BO3MOKHOCTBIO TIEPEMEICHHUS TIepIICH-
JUKYJISPHO LIEHTPAJIIBHOM OCU YCTaHOBJIEH OBAJIBHBII
MOPIIEHb C BO3BPATHBIMU MPYKUHAMU U PEXYLIUM
MHCTPYMEHTOM, Ha HapYy»KHOU IOBEPXHOCTU KOTOPO-
TO BBINTOJTHEHBI TUAPOMOHUTOPHBIC KaHaJIbl IJISI BbI-
Xona HpOMbIBO‘-{HOﬁ KHUJIKOCTH, OTIIMYACTCA TEM, UTO
C JIByX CTOPOH C MPOTUBOIOJIOKHOH CTOPOHBI OT pe-
JKYIIETO MHCTPYMEHTA B KOPITyC€ YCTAHOBJICHBI BBI-
JABUTAIOMIUECA ONOPHBIC MOPIIHH, B IIEHTPE KaXKI0-
TO OIIOPHOI'0 MOPUIHA BBIIMTOJTHEHO CTYNCHYATOC OT-
BEpPCTHE, Yepe3 KOTOPOE MPOXOJUT LITOK, 3aKPETLICH-
HBIIl B KOpIyce Ha pe3b0e, pe3b0a IITOKa BHIOIHEHA
C YIOPHBIM TOPLIOM, Ha IOBEPXHOCTU KOTOPOTO BbI-
TMIOJIHEHA KOJIbLIeBasl IPOTOYKA MO YIUIOTHUTEIBHOE
KOJIbLIO, KOHLHeBOﬁ BBICTYII HITOKA OTPAHUYUBACT OCEC-
BOE MepeMelIeHHE OTTOPHOTO MOPIIHS, MLy KOJIbLIe-
BBIM BBICTYIIOM IITOKA M YIIOPHBIM OYpTOM OIIOPHOTO

MOPIIHS yCTaHOBJICHA BO3BpATHas MPYXXHUHA, Pe3bObI
IUTS KpeTIeHus mepgopaTopa K KOJIOHHE TPYO BHIITONI-
HEHBI C JBYX CTOPOH IPH 3TOM HIDKHSA pe3bda rep-
METHYHO 3aKpBITa KPBIIKOH. OTOpHbIE MOPLIHU BBI-
MIOJTHEHBI OBaJIbHBIMU. Ha KOJBIIEBOM BEICTYIIE LITO-
Ka BBIIIOJIHEH BHYTPEHHUH MISCTUTPAHHUK IO KITIOY.
3a30p MEXy KOPITyCOM M OHOPHBIM ITOPLIHEM YIIIOT-
HEH, HalpuMep, KOJIBIIaMH KPYIJIOrOo CedeHHs. 3a30p
MEXIy ONOPHBIM MOPIIHEM M IITOKOM YIUIOTHEH, Ha-
IpUMep, KOJIBIaMH KpPyIJIoro ceueHus. Pe3nba mroka
coOpaHa ¢ (hUKCaTopoM pe3bOOBHIX COCAMHEHHH.
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ITPOKAJIBIBAIOLIVI ITEPOOPATOP

W3o0perenne oTHOcHTCA K He(TAHOH U rasoBoit [IPOMBIIICHHOCTH, & KOHKPETHO K
TEXHHKE NePGHOPAIHHE KOJOHHBI METOAOM IIPOKAIHIBAHHS.

W3secren  mnepdopatop  rumpocTpyitHsii 1o nareHty P®Ha  wu3o6perenue
Ne2177536.1U306peTenne oTHOCHTCA K He(TAHOM U ra30B0M [IPOMBILIIEHHOCTH M MCIIONB3YeTCS
AL MEXaHMYECKOH nepdopanuu TpyG HeTAHBIX ¥ ra3oBbIX CKBaXUH. OGECIEUHBAET BEICOKOR
AaBJicHHE TMepHOPHpPYIONMIeH CTPYM JKHIKOCTH 3a CUET YCTAHOBKH KOHYC4 C pPac4eTHBIMH
11apaMeTpaMH, HTO NO3BONACT OOOMTHCH Oe3 necka M yNPOCTHTBH OTEpALHIo nepdopanum.
CymHoCcTh H306peTeHns: yCTpoHCTBO COACPXKHUT KOPITyC, IMOPUICHb U COILUIO C OTBEPCTHEM. B
TIOpIIHE BBUIONHEH KOHYC. JlHaMeTp OTBEPCTHS COIUIa BHIGPAH M3 YCIOBHSA [IPEBBIICHUS
TIPOM3BE/CHUA JIABICHUA [IOAAaBAacMOW pabodedt KUAKOCTH M OTHOUICHHS KBaJpaTa pajuyca
OCHOBAHUA KOHYCa K KBa/(paTy pajyca OTBEpPCTHA COILIA HAJl IPEENIOM IIPOYHOCTH MaTepuaia
nepdopupyemoit Tpy6r1. HeocraTkom nepoparopa SBISETCA HU3Kas CKOPOCTS IephOpaLuH.

M3secten npoxansiBatommii nepdoparop mo nareHty P® Ha monesnyro Mozens No
31257. Ilepdoparop comepkutr kopmyc, TONIOBKY UL TOJACOCAHHEHHA K TIeO(PU3MYECKOMY
kabeJIro, HOCOBYIO 4acTh, TPYDY, COENUHSIONIYIO KOpITyC C HOCOBOM YacCThIO, IIOPIIEHE B Tpy6e,
IITOK, BTOPOH MOPLICHh B KOPIYCE C 3aKPEIUIEHHHIM HA HEM KOJIOLIHM HHCTPYMEHTOM,
pabo4yto JKHIKOCTh, HArpeBaTellb, BO3BPATHYIO IPYXUHY, OTIHYAIOIIUICT TEM, YTO TOJIOBKA
UL IOACOCAMHEHHUS K Ie0U3NIECKOMY Kabellio pacrosioxena Ha Kopiyce, BTOPOH MOpILUEHB ¢
3aKpETICHHBIM Ha HEM KOJIOIMHM HHCTPYMEHTOM DacIIONIOXKeH B paliOHe TOJIOBKH, HarpeBaTellb
KUZIKOCTH PACIIONIOKEH B HOCOBOM 4acTH, MEXAY KOPIIyCOM M HOCOBOM YacTBIO YCTAHOBJIEHBI
zBe TPYOBI C 3230pOM MEXTy HHMH, 3JEKTPHUECKHE IPOBOJA K HarpeBaresl0 CMOHTHPOBAHBI OT
reoU3nUIecKoro kabenss 4epes OTBEPCTHS B TOJIOBKE, KOpITyce, HOCOBOH 4YaCTH M B 3a30pe
mexay tpybamm.Henocrarkom mnpokansiBarommero nepboparopa SBISETCS HEOOXOOUMOCTD
NOJIBOJA K HEMY ITPOBOJIOB IS ITOJJa4H SJIEKTPOIINTAHHA.

VIsBecTeH ruapoMexaHuyeckuii mepdopatop 1o nareHty PO Ha mn3obperenne Ne
2316644. Ilepdoparop COAEPXHUT NOMBIA KOpIyC ¢ HMJIMHIPHYECKOM pacToukoi B cpemuei
HaCTH, NOPIIEHb-NPOGOMHNK C APOCCENHUPYIOMHM KAaHATOM U BEPXHMH IepeBOAHMK. B MOpHIHE-
npoGOHHUKE BBINONHEH JOMOJHUTEbHBIM KaHA, CHAOKEHHBIH mryHxepoM. Ilnynxep xectxo
CBA3aH C KOPITyCOM ¥ yCTaHOBJICH C BOSMOXHOCTBIO IIEPEKPBITHS THIPABINYECKOM CBI3H MEXLY
APOCCEMPYIOINM KaHAJIOM M IOJOCTBIO KOPIyca B HCXOJHOM MOJOXEeHHM. HemocTaTKoM
THAPOMEXaHMYECKOr0 Nep(opaTopa ABIAETCS ero Hu3Kas 3pPEeKTUBHOCTS, CBI3aHHAS ¢ TEM, YTO
4acTh pabovero Xoza HCMOIB3YETCs ISl IPEOJIONIEH s 3a30pa MEXJy KopitycoM nepdoparopa u

IPOKAJILIBAEMOM TpyOOif.
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WsBecteH npokanbiBaromuit mepdopaTop ¢ OHOM CTYNEHBIO YCHIICHHS 1O natedary PO
Ha monesHyto mMonens Nel36852.Kopnye nepdoparopa cocTouT u3 mByx gacreif - BEpXHEH H
HIKHEH 4acTeH. B BepxHel yacTu KoOpryca BBIIOJHEHA 3aNONHEHHAS BO3LYXOM IOJOCTH H B
HEH Pa3MEIICH NOPUICHD C IUTYHXKEPOM. B HIDKHEH YacTH KOpIIyca BBINONHEHB! KHUAKOCTHAS U
BO3ZYIIHAs KaMepsl. [LIyHKep MOPIIHA pa3MelIeH B XKUAKOCTHOM KaMmepe. Mex/Iy KuIKOCTHOM
M BO3/yIIHOH KaMepaMH BBIIOJHEHA MOJIOCTh, B KOTOPOH pa3MeIleH MOpIICHE-IIPOKAIBIBATEb.
ITontocts coobiena ¢ uIKOCTHON KaMepoil KaHaoM, a ¢ BO3LYLIHOM KaMepo# IpocceNbHBIM
orBepcTHeM. Ilmomamu miymxepa NOPINHS M NOPIIHSA-TIPOKANLIBATENS BBHINOJHEHB C
moTyyeHHeM KodbouumenTa MyIbTHIUIMKauuk, paBEEIM 9. JlocTHraercs yHIpoOLIeHHE
KOHCTPYKIMH nepdoparTopa, TMOBBINCHHE HANEKHOCTH, YBEIMYEHHE paboduero pecypca,
PacllMpeHue JManasOHa MPHUMCHEHHs 0O IIyOuHe NeppOPHPOBAHUL M 110 JHAMETPY
NpoKanbiBacMeIX  TpyO. HemocratkoM mepgoparopa sSBASeTCS HEZOCTATOMHBIA  XOX
IPOKAJIBIBAIOLLIETO HHCTPYMEHTA.

Mspecten nepoparop rumpoMexaHHuecKuii KIMHOBOM mo marteHTy P® ma [IOJIE3HYIO
mozenb Ne 104620.BnepdopaTope pesel; BHINOTHEH B BHAE KIHNHA H JKECTKO CBA3AH C HOPIIHEM,
ABMIAIOIMEMCsl B HAIPABICHUH, NEPNCHIUKYISIPHOM OCH Tephoparopa, IOPHIEHb SBIISETCS
HacThIO TMIPOLHMIIMHIpPA H NEPEMELIaeTcss 0T OCH Hep¢oparopa IpH IOBBIICHAH NABJICHHS
KUAKOCTH TIOA HUM, BHYTPH Koplryca neppopaTtopa BBIOJIHEHO OTBEPCTHE, KOTOPOE cOOBImaeT
TIOJIOCTH HAaCOCHO-KOMIPECCOPHOH TPYOBI ¢ IPOCTPAaHCTBOM MOJ IIOPIIHEM, PE3CI BBHITOJHEH
IONIBIM, TO €CTh B HEM MMECTCS MPOJOJIBHOE CKBO3HOE OTBEPCTHE, KOTOpPOE coobImaeT
NpOCTPaHCTBO MOA NOPINHEM H POCTPAHCTBO BHE Kopmyca nepdoparopa, OTIHYAIOMHICS TeM,
4TO B KOHCTPYKLMH nepdoparopa NMeeTcs 30JI0THHK ¢ (hackol, KOTOpHIH CBA3aH ¢ KOPIIYCOM
nep¢oparopa NpyXHHOH, NPH ITOM B KOpIyce mepdopaTopa MMeeTcss KaHad s poxona
paboye KUIKOCTH H3 IPOCTPAHCTBA OJ] NIOPIIHEM B IPOCTPAHCTBO BHE Kopnyca nepdoparopa
Uepe3 MECTO YyCTaHOBKM 30JI0THHKA. HemocTaTtkoM nepdoparopa sSBiseTcsd HeXOCTATOYHBIH X0
IPOKAIBIBAIOIIETO HHCTPYMEHTA.

M3Becten meppopatop rmapomMexaHHYecKuil KIMHOBOM 1o matenty PO Ha IOJIE3HYIO
mozenb Ne 154123.Ilephopatop ruapoMexaHHYECKHH KIHHOBOMN colepxallluii KOpIIyC, B
KOTOpPOM CJeJaHbl 1BA OTBEPCTHA, OAHO H3 KOTOPHIX COOOIIAET IOAMOPINHEBYIO IIOJNIOCTb
nepdopartopa ¢ HaTHETATEIBHOM JIMHHEH NONOCTH HACOCHO-KOMIIPECCOPHBIX TpyO, a apyroe c
TIOJIOCTBIO XBOCTOBMKA, MOPIICHb W NPOOOHHUK ¢ MPOMEBIBOYHEIM KAHAJIOM, KOTOPBIH XKECTKO
CBSI3aHHBIH C IIOPIIHEM, [IPH 3TOM B KOPITYC BCTPOEH 3allOPHbI 3JIEMEHT, a OIPECCOBOYHbII map
CIyCKacTCs B CKBXHHY COBMECTHO C Mep(OpaToOpoM M MO3BOJSET HPOM3BOJHMTH ONMPECCOBKY
KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TpyO. Takum oOpasoMm, mnpemraraemas KOHCTPYKIHS

nepdopatopa IHAPOMEXaHUYECKOTO KIHHOBOTO 0GECIIeUMBAET MOBBINCHHE GYHKIIMOHATIBHEBIX
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CBOHCTB mepdoparopa, 3a CYET BCTPOEHHOTO 3allOPHOTO DJEMEHTa, obecneynBaromero
BOSMOXHOCTL  ONIPECCOBKH  KOJIOHHBI HAaCOCHO-KOMIIPECCOPHBIX TPYG, NpE (DOPMHpOBaHHM
OTBEPCTHH 00CATHOH KOJOHHEI, IPH 3TOM OIPECCOBOYHBIMA map CHYCKaeTCs B CKBAXHHY
COBMECTHO ¢ nepdoparopom. Henocratkom nepdoparopa sBisieTcs ero HH3Kas 3} deXTUBHOCTS.

V3BecTeH mpokansBaromui mephoparop mo nateHTy P® Ha monmesnyro mozens Ne
88064.ITonesnast Mozens OTHOCHTCS K HETSHOM M rasoBoi IIPOMBIIUIEHHOCTH, @ UMEHHO K
KOHCTPYKIHAM MEXaHHYECKHX NepOpaTopos, MpeJHA3HAYEHHBIX IS BTOPHYHOIO BCKPBITHS
He(TAHBIX M Ta30BbIX CKBaXHH. IpoKaIbIBAIOLMiA nepopaTop CONEPXKHUT KOpIyC C
Pa3MCIICHHBIM BHYTPH LMIMHIPOM-(UKCATOPOM H MOPIIHEM, KOPIYC BBIOJHEH ¢ KAHATIAMH
A TOABOAA pabouel XKUAKOCTH, UMIHMHAP-(QHUKCATOD CHaGXeH BO3BPATHHIMHU IPY>XHHAMH,
HalpaBJ/IAIOIMUMHA sl [IOPIIHA, BBINOJHEH C BO3MOXHOCTBIO NEPEMENIEHHS OTHOCHTEILHO
Kopryca, a Ha BHCIUHEH MOBEPXHOCTH IHIMHADPA-QUKCATOPA BBHIIONHEHBI 3JEMEHTEHI
SalCIVICHAA, HANPUMEPp B BUAE 3yOLOB, NOPIIEHh CHAGXKCH BO3BPATHHIMH TNPYXHHAMH M
TIOpOAOPaspyIIAIOIAMH HHCTPYMEHTAMH, BBIIOJIHEH C OTBEPCTHSAMH s mpoXona paGodeit
KUJKOCTH B 30HY NepQopalMu U ¢ BO3MOXHOCTBIO NEPEMEIICHHS OTHOCHTENHHO LHIAHpa-
¢ukcaropa mo HanpapnsommM. HemocTaTKoM —NpPOKATBIBAIOIIETO nepdoparopa sBaseTCSA
CIIOXXHOCTb €r0 KOHCTPYKIIMH.

W3BecTen mpoxanmsiBaromuii nepdoparop mno nareHTy PO Ha uzobperenne Ne2129655.
Hcnone3osanue: B obnactu Hedrerasonobsrum, a Gonee KOHKPETHO - B T€XHHKE nepgopaiuu
TpYO NPH BTOPHYHOM BCKPHITHH HE(DTSHBIX H Ia30BBIX CKBaXHH. OOECIICUHBAET MOBBINICHIE
POM3BOAUTENLHOCTA M pabovero pecypca, CHHXKCHHE 3aTpaT HA IPOHM3BOJCTBO pabor,
obecrieuenne GezonacHocTd nponecca. CyImHOCTS M300pEeTEHHs: YCTPOHCTBO COLAEPKUT KOpHyC,
NMOAUPY’KUHCHHYIO  I1apy NOPHIEHB-INTOK, 00pasylomyilo B KOpIyCe HAANOpPLIHEBYIO,
TIOAIOPIIHEBYIO M IOAIITOKOBYIO KaMmephl, paboumif MOpIIEHb B IOALITOKOBON Kamepe ¢
Pa3MEICHHRIM ~ Ha ~ HEM  TpPOKAIBIBAIOIIMM  HHCTPYMEHTOM H  3HEPrOIPHUBOL.
3HeprompuBOANOaeT PaGOUyI0 XUAKOCTh H BBIIOIHEH B BHIE TepPMETHYHO YCTAaHOBIICHHOM Ha
Kopryce TpyOsI ¢ IpHOOPHO TONOBKOM! | ¢ PACTIONOKEHHBIM BHYTPH HEE HCTOYHHKOM Harpesa.
Mexy KOpIlyCOM M 3HEPrOIpHBOLOM YCTaHOBIIEH MEPeXONHHK. OH cHaGxeH HEPEIYCKHBIM
KJIaniaHoM, CpabaThIBAIOIMM OT MpONYIICHHBIX 4Yepe3 TepPMETHUHYIO TpyOKy NpOBOJOB H
COCMHSIOMIM HAAMOPLIHEBYIO, MOANOPIIHEBYIO KaMEPhl M IOJOCTh TPYOBI SHEProNpHBOAA
KaHalaMH M IEPUCKONMYECKOH TpyOKko#. IIpubopHas ronoBKa W IIEPEXONHHK CHAGKEHEHI
TIPCIOXpaHUTENBHBIMA KilanaHaMH. OHUM CpaGaThBAlOT IpPH JABIEHHSX B HaJNOPIIHEBOH H
NOANOPIIHEBOH KaMepax, NpPEeBBIMAIONMX pacyeTHhIE 3HAueHHs. HeToCTaTKOM SBISIOTCS

HaJINYHC HCTOYHHKA HArpeBa H IMPOBOJIOB JJIS [0 a4l JJICKTPOITUTAHHUSL.
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VI3BecTeH nmpokanbiBaromuii mepdoparop no narenty PO na u3obperenne Ne2539085.
Msobperenure oTHOCHTCS K 06MacTH GypeHHsS W OKCIUIYaTALMH CKBAXHH M MOXET GOBITH
MCTIONB30BaHO  JUIs  GOPMHPOBAaHMS  OTBEPCTHH B IKCIUIYAaTALMOHHBIX  KOJIOHHAX.
Ipokanearomuit  nephopatop ConepKUT pasMeINEHHbIE B KOpPIIyCE C BO3MOXHOCTEIO
TIPOZIOIEHOTO  NICPEMEIUCHHS TOPIICHh CO INTOKOM, YIVIOTHSIOIIYIO BTYJIKY, BO3BPATHYIO
IPYXHHY, KOTOpas pasMellleHa Ha INTOKE, NPOOOHHHK, YCTAHOBJIEHHBIA B KOpIyce C
BO3MOXHOCTBIO NEPEMELICHHUS B PaJMalbHOM HalpaBjieHuH. Ha InToke BBINOJHEH IO KpaiiHelt
Mepe OINMH NPONOJIbHEIN a3, JUIMHA KOTOporo Gonblie paGodell TOJNMIMHBI YILIOTHSIOMIEH
BTYJIKH, @ NPOOOHHNK YCTaHOBJICH B YIUIOTHSIOMEH Mamxere. OGecrneunpaercs cpabareiBaHHE
neppopatopa HpM  3aJaHHOM  3apaHee BEIMYMHE JABIEHHA paboueld  KUIKOCTH,
TrapaHTHPOBAHHAA IPOOMBKA OTBEPCTHS B KOJOHHE TPYG Ge3 momamaHus paGodeil KHIKOCTH B
neppopUpyEeMyro KOJNOHHY M BO3BpaT NPOGOHHWKA B HCXOIHOE MONOXKeHHe. HemocTarkoM
IIPOKAJIBIBAIOLIETO IephopaTopa ABIAETCS ero HEAOCTATOUHEI paboynii X0y,

W3BecTen CKBaXMHHEIA npoGoiHMK-TIepdopaTop Mo nareHTy P® Ha wu3obpercHue
Ne2211310. U306pereHHe OTHOCHTCH K CTPOHTENHCTBY M PEMOHTY HE(TAHBIX, Ta30BBEIX H
APYTHX CKBaXHH H MOXET HCIOJIBb30BATBCS I COOOIIEHHMS MOJOCTH OOCamHOM TpyOHl B
CKBOKHMHE B TeX ClydasX, Korja HeoOXOOMMO IPOOGHTb MHOXECTBO OTBEPCTHH B CTEHKE
06canHOl KOJIOHHBI Ha IPOTHKEHHOM y4acTke. ObecrneunBaer IpoOHMBKY MHOXKECTBA OTBEPCTHIA
B 00Ca/HO KOJIOHHE 32 OJIMH CIIYCK yCTPOMCTBA, MHOTOKPATHOE BHEAPEHHUE pabouero oprana B
OZHO M TO X€ OTBEPCTHE. YCTPOMCTBO CONEPXKHUT MOMbIIA, 3aIONHEHHBIH KHUIKOCTHIO KOPIIYC C
GoxoBBIMH KaHaTamu. KaHaibl COOBIIEHBI C MONOCTHIO Kopmyca. B 60k0BOM kaHasie kopryca
YCTaHOBJICH TIOPIIEHD ¢ paGourM opraHoM. IToNbIif MHIHHAD KeCTKO CBA3aH ¢ KopmycoM. LllTok
YCTaHOBICH B TIOJIOCTH KOpIlyca M LHJIMHIPA C BO3MOXXHOCTHIO OCEBOIO INEpEMEINeHHs. B
TIOJIOCTH IUIMHAPA YCTAHOB/ICH IUTYH>Kep. OH CBSA3aH €O IITOKOM M 00pa3yeT ¢ HUM INTOKOBYIO
u pabouyio kamepbl. [TepeBOAHHUK XKECTKO CBA3aH ¢ WHIMHAPOM. B kauecTBe paGoueil KOJIOHHEI
MCIIONIb30BaHA KOJIOHHA TPYO ¢ THAPaBIHYECKUM KAHAJIOM JUIS MOJAYH CHJIOBOH SKHIKOCTH-
SHEPrOHOCHTENA OT Hacoca. Ee monocTh rumpapnnyecku cBsizaHa ¢ paGodeil kamMepoif W uepes
Apoccenk - € NMPOCTPAaHCTBOM CKBaxHHEL IlITokoBas Kamepa COOGIIEHA C MPOCTPAaHCTBOM
CKB2)XHHBL. MEXy IUTyH)XEPOM U IIEPEBOJHMKOM YCTAHOBJIEHA BCIIOMOTATENIBHAS IUTyH)XXEpHast
napa. Ee cocTaBisiolue coeiMHEHBI COOTBETCTBEHHO C MEPEBOHUKOM M ILIyHkepoM. [100cTs,
o0pa3oBaHHas yKa3aHHOM Mapoi, sBNSETCS 3aMKHYTOH M H30JIMPOBAHHOM OT OKpYyXarommei
cpenpl.  HemoctarkoM — CKBaXXHHHOTO HpOGOWHMKA —SBNSETCS HEZOCTATOUHBIA  BBIXON

IPOKAJIBIBAIOIIETO HHCTPYMEHTA




Wssecten mpokanbiBaronmit nepdoparop mo nareHTy P® Ha u3o0petenne Ne 2172394
(mpororun) CymHOCTS H306PETEHHS: YCTPOKCTBO COAEPXHUT KOPITyC ¢ KaHaJaMu I pabouei
KUIKOCTH, JIBHraTelb C THAPABIMYECKMM HAcOCOM, pabouuii UWIMHAD H IOpIIEHb C
YCTaHOB/ICHHBIM B HEM HHCTPYMEHTOM U1 (popMupoBanus kaHana. Ha ocu paGouero mummnzapa
M Ha Hapy)XHOH CTOpOHE KOpIyca, OMIIO3MTHO HHCTPYMEHTY il (pOPDMHPOBAaHHS KaHaa,
YCTAHOBJICHa OMOpa IUI1 ynopa B CTCHKY KOJOHHEL HenoctatkoM NpoKabIBaIOLIEro
neppopaTopa SBISETCS CIOXKHOCTH €ro CIYCKa B CKBAXHHY M HH3KAs s dexTuBHOCTS,
CBA3AHHAA C TEM 4TO MpH CIycKe mepopatopa Omopa, BEICTYIAET 3a ero raGapuTELa 3a30p
MEX[y ONOpOM M BHYTPEHHEH CTEHKOH TpyOBI yMeHbIIaeT paboumii xon MPOKAJIBIBAIOIIETO
HHCTPYMEHTA.

3ajavedl Co3jaHMs HM306pETCHHs SBIAETCS NOBBINEHHE 3(dHEKTHBHOCTH paboThI
nepoparopa 3a CHeT YCTPaHEHMs 3a30pa MEXIY KOpIYCOM neppoparopa U BHYTpPEHHeEH
TIOBEPXHOCTBIO TPYObI, @ TAKXKE YBETHYCHAS pabouero Xoa NPOKAIbIBAIOLIETO HHCTpyMEHTA.

Pellenve ykasaHHBIX 3ama4 NOCTHTHYTO 3a C4Y8T TOLO, HTO IIPOKANIBIBAIOLIH
neppopaTop, BKIIOYAET KOPIIYC C KaHAIaMH JUIs OABOA IIPOMBIBOYHON KHIKOCTH H C pe3pboit
AU KpeIUleHus: nepdoparopa K KOJIOHHE Tpy6, B KOpIyce ¢ BO3MOXHOCTBHIO NepeMeIeHus
NEPNCHANKYIAPHO ICHTPAIBHOH OCH, YCTAHOBJIEH OBAJIbHBIA MOPHIEHh C BO3BPATHHIMH
NpYXHHAMH M PEXYIUM HHCTPYMEHTOM, Ha HApY)KHOHM IIOBEPXHOCTH KOTOPOT'O BBHIIOJHEHEI
THAPOMOHHUTODPHBIE KaHAJbI JJIs1 BBIXO/a NIPOMBIBOYHON JKHJIKOCTH, OTJIMYAIOMHUICS TEM, U9TO C
ABYX CTOPOH C MPOTMBONOJIOXHON CTOPOHBI OT pEXYINEro HHCTPYMEHTA B KOPIyCE
YCTAHOBJICHBI BBUIBHIAIOIIMECS OIOPHBIE IIOPUIHH, B IIEHTPE KaXKZOTO OIOPHOTO IIOPIIHS
BBITNIOJIHCHO CTYIICHYATOE OTBEPCTHE, YEPE3 KOTOPOE MPOXOMUT IITOK, 3aKPEIUIEHHBIH B KOPITyce
Ha pe3b0e, pe3pba IITOKA BBHIIONHEHA C YNOPHBIM TOPIOM, Ha IOBEPXHOCTH KOTOpOTo
BBITNIOJTHCHA KOJBLEBAs IPOTOYKA MOJ YIUIOTHUTENBHOE KOJIBLO, KOJBLEBOH BBICTYI LITOKA
OTpaHU4MBACT OCEBOE IEPEMEIICHHE ONOPHOrO NOPIIHS, MEX/Y KOJIBIEBBIM BEICTYIIOM IITOKA
YHOPHEIM OYPTOM OIIOPHOTO TOPUIHA YCTAHOBICHA BO3BpaTHAs MpPYXHHA, pe3bOBI I
KpenueHns neppoparopa K KoJOHHE TPy BBIIOIHEHE! ¢ ABYX CTOPOH IIPH 5TOM HIKHSS pe3nba
FEPMETHYHO 3aKphiTa KphIMIKOH.ONOpHBIE MOPIIHKM BHITOJHEHH OBATHHBIMH.Ha KojbIEBOM
BBICTYIIE IITOKA BBINOJHEH BHYTPEHHUH MIECTUIPAHHHK MOJ KITI04Y.3a30p MeXIy KOPIYycOM H
ONOPHBIM MOPIIHEM YIUIOTHEH, HANpPHMep, KOJbUAMH KpYIJIOTO CEYCHHsS. 3a30p MEXIy
OIIOPHLIM NOPIIHEM U IITOKOM YIUIOTHEH, HalpUMEp, KONbHAMH KPYIJIOrOo cedeHHs. Pe3nba
IToKa cobpana ¢ GpurcaTopoM pe3nOOBBIX COETUHEHMIM,

IIpoBen¢HHbIe MaTeHTHBIE HCCIENOBAHMS IIOKA3QlH, YTO MPEIJIOKEHHOE TEXHHYECKOE

peucHue obnanmaer HOBHU3HOH, HPOMBIIIIEHHO’ NMPpUMCHUMOCTBIO H n306peTaTem>cng




6

YPOBHEM, T. €. YNOBIICTBOPSET BCEM KpPHUTEepUsM u300perenns. M3obperatensckuit ypoBeHS
TIOATBEPXKIACTCS TE€M, YTO HOBas COBOKYIIHOCTh CYIIECTBEHHBIX IMPH3HAKOB O0ECIIEUHBAET
TIOMy9€HHE HOBOro TEXHHYECKOTO pesymbrara. [IpoMbImIeHHAsd NPHMEHMMOCTH OOYCIOBIEHA
TEM, 9TO IIpH HM3rOTOBJICHHM MPOKATBIBAIOIIETO NeppopaTopa IPHMEHSIOTCS HeAehHIUTHEIS
MaTepHalIbl ¥ H3BECTHBIC TEXHOJIOTHH.

CyuHocTs n306peTenus noscusercs Ha ¢ur. 1...4, re:

Ha ¢ur.1 npusenéH mpokaisBaommit epdoparop B TPAHCIIOPTHOM IIOJIOKECHMH,

Ha Gur.2 npuBeEH IpoKaIBIBAIOLIKI HepdopaTop B paGouem NOJIOXKEHUH,

Ha Ur.3 NpEBENEH BUI «A» CO CTOPOHBI PEXKYILEro HHCTPYMEHTAa,

Ha ¢ur.4 npuseaEH BUI «B» CO CTOPOHBI OMOPHOrO MOPIIHS,

IIpoxanbiBaromut neppopartop cocTout m3kopmyca 1 ¢ KaHaTamu 2 Ul 1OoABOJAA
TIIPOMBIBOYHOH XXMAKOCTH U ¢ pe3bboit 3 mma kperseHus nepdoparopa K KOJOHHE Tpy6 4, B
Kopmyce 1 ¢ BO3MOXHOCTBIO IIepEeMELIeH s IepIeHANKYIPHO LIEHTPaIbHON OCH, YCTAaHOBJIEH
OBAILHBIA IOPLICHb 5 C BO3BPATHBIMH IpPYKHHAMH 6 M PEXYIIHM HHCTpYMEHTOM 7, Ha
HapYXKHOH IOBEPXHOCTH KOTOPOTO BEHINOJIHEHB THIPOMOHHTODHBIE KAHATHI 8 IS BEIXO/1a
IPOMBIBOYHOH XHJIKOCTH, OTJIMYAIOMMICA TEM, YTO C ABYX CTOPOH C NPOTHBOMOIOKHOM
CTOPOHBI OT PEXYIIErO0 HHCTPYMEHTAa 7 B KOpIYCE YCTAHOBJICHH! BBIJBHIAIONIMECS OMNODPHBIE
NOPWIHA 9, B UEHTPE KAKIOIO OMNOPHOrO MOPIIHS 9 BBIIOIHEHO CTyneH4yaroe otsepctue 10,
H4epe3s KOTOPoe NPOXOIHT ITOK 11, 3akperuiennsrii B kopmyce 1 Ha pesnbe 12, pesna 12 mroka
11 BemonHeHa ¢ ymopHeIM TOpHOM 13, Ha TIOBEPXHOCTH KOTOPOr'0 BBHINOJIHEHA KOJIbIIEBas
NpoToYKa 14 nox yIUIOTHHUTENBHOE KOJBLO 15, KOMBIEBOM BBICTYIl 16 IITOKa OrpaHMYMBaeT
OCCBOC IEPEMEINECHNE OIOPHOTO MOPIIHS 9, MEXIY KOJBLEBHIM BBICTYIIOM 16 mToka u
ynopHemM 6yproM 17 onopHoro nmopmss 9 YCTaHOBJICHA BO3BpaTHas npyxuHa 18, pe3nOrr 3 mia
KpenieHus: neppoparopa K KOJIOHHE TPyG 4 BBUIOJIHEHH! C JBYX CTOPOH IPY 3TOM HHXKHSS
pe3bba repMeTHYHO 3aKphiTa Kpblmkoi# 19. OnopHbIe NOpIIHM 9 BEHINONHEHB! OBaNBLHBIMH. Ha
KOJIbLIEBOM BBICTYIIE INTOKA 16 BBLINOJHEH BHYTPEHHHHN MIecTHTpaHHMK 20 mOJ KIou. 3azop
MEXIy KOPITycOoM | ¥ ONOPHBIM MOpIIHEM 9 YIUIOTHEH, HAPHMED, KOJIbLAMH KpPYTJIOTO CeYEHHS
21. 3asop MexIy ONOpPHEIM mopmHEM 9 W mToKoM 11 YIUIOTHEH, HAIpUMEp, KOJbIAMH
Kpyrjoro ceuenns 22. Pesn6a mroka 12 cobpana ¢ GpuKcaTopoM pe3sGOBBIX COeMHEHH I,

ITpokanbiBaromuit mepdoparop paGotaer crexyomum o6pasom.Kopmyc nepdoparopa 1
3aKpEINISIOT, MCTONB3yA pe3bby 3 Ha KOJOHHE TPYG 4 M CIYCKAlOT B CKBaXHHY, B HHTEpBaI
nepdopauuy. BxmodaoT Hacochl [TpoMBIBOYHAS JKHIKOCTh TMOJ JABJICHHEM MOCTYMaeT K
neppoparopy. Uepes kaHan2 IpOMBIBOYHAS JKHUIKOCTH [IOCTYNAET MO ONOpPHEIE MOPHIHA 9 H
oA mopmeHsb 5. [Io AeHCTBHEM JaB/EHHS ONOPHBIE IOPIIHK 9 BEIABHTAIOTCS H IPHKUMAIOT

neppopatop K BHYTPeHHeH CTeHKH Tpy6el 23. UTO MO3BOJSET MOJHOCTBIO HCIIONE30BATE
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pabounii Xon pexymero uHctpyMenta 7. [TpyxuHsr 18 CXUMAIOTC. OTHOBPEMEHHO MOPIIEHD 5
¢ POXyIIM HMHCTPYMEHTOM 7 BBIABHTAETCA NEPNEHAMKYSPHO IEHTPATHHOH  OCH
nepdoparopa.llpu 3TOM MOPIIEHD CXXUMAET BO3BPATHBIE IPYKUHEL 6, B PEXYLIMH HHCTPYMEHTT
NpoKaybiBaeT TpyOy 23. TIpoMbIBOYHAs KHAKOCTb Yepe3 OTBEPCTHS 8 B PEXYIIEM HHCTPYMEHTE
TIONl BLICOKMM JaBICHHEM IIOCTYNaeT HapyXy, pasMbiBas mopony. O6pasyloTcs KaHaBI,
obecrneunBaromme nputok Hedru. Ilocne 3aBeprieHHs nepdopanuy, Hoxavyy MpOMBIBOYHOM
KHUIKOCTH NPEKpaIlaroT. JIaBjeHHe M0/ OMOPHEIMM IOPIIHSAMH 9 ¥ HOpPLIHEM 5 CHHKAETCH.
HpyxuHsl 6 BO3BpamAlOT HOpLIEHB 5, a NpyXWHEL 18 BO3BPAIAIOT OIOPHBIE NMOPIIHA 9 B
UCXOHOE TPAHCIIOPTHOE MOJIOXKEHHUE.

[IpumMenene H300peTEHHS T03BOITHIIO;

1. IToseicuts adexrnBHOCTL EpdOpanuy TpyOs! U TOPHOH TOPOJIEL.

2. 11OBBICHTH POM3BOAUTENLHOCT HOPMHPOBAHHS OTBEPCTHH.

3. YBenu4uTh paboumit X0 MPOKABIBAIOLIETO HHCTpYMEHTA.

4. Yemuuuts pecype paGoTsl nepdoparopa.

5. IloBBICHTH HaNEXHOCTH BO3BPATA OTIOPHEIX MIOPIUHE B TPaHCIOPTHOE IOJIOXKEHHE.
6. IloBbicuTb neGHUT HeTH.

ABTOp-3asBUTENH % “" Illecraxos C.H.




OOPMVIJIA U30BPETEHHUA

1. IpoxansiBatrommii neppopaTop, BKIOYAMIMIHKI KOPIYC ¢ KAHATAMH VIS TI0JBO/a IPOMBIBOYHOMN
KHAKOCTH U C pe3p00oi 111 KpeieHHs nepdopaTopa K KOJIOHHE Tpy6, B KOPIIYCe ¢ BO3MOKHOCTBIO
TIEPEMCIIEHHs TMEPICHAUKYIIPHO LEHTPAIbHOM OCH, YCTaHOBIEH OBAIbHBIA MOPINEHEL C
BO3BPAaTHBIMH NIPYXXMHAMHM U PEXYLIHM HHCTPYMEHTOM, Ha HApY)KHOH MOBEPXHOCTH KOTOPOIO
BBINOJIHEHBI THIPOMOHHUTOPHEIE KaHAIBl Ul BBIXOJA IMPOMBIBOYHOM MXHAKOCTH, OTIHYAIOIUNCS
TEM, 4TO C JBYX CTOPOH C hpomaononomnoﬁ CTOPOHBI OT PEXYLIET0 HHCTPYMEHTAa B KOpIyce
YCTaHOBJICHB! BBIJIBUTAIOIINECS. ONOPHBIE MOPINHH, B LEHTPE KaXIOTO OMOPHOrO IOPUIHS
BBITIOJTHEHO CTYTIEHYAaTOE OTBEPCTHE, Yepe3 KOTOPOE IPOXOAUT IUTOK, 3aKPEIICHHbIH B KOPIIyCe Ha
pe3bbe, pe3pba WTOKA BHIIOJIHEHA C YIOPHBIM TOPLOM, Ha IOBEPXHOCTH KOTOPOTO BBINOJIHEHA
KOJIbLIEBass NPOTOYKA IOJ YIUIOTHHTEJIBHOE KOJBIO, KOJBLEBOH BBICTYI IITOKA OrPaHHYMBAET
OCEBOC MEPEMEIICHHE OIOPHOIO IOPILUHS, MEXKTY KOJBLEBBIM BBICTYIIOM LITOKA M YIOPHBIM
OyproM ONODHOTO TOpHIHA YCTAHOBJICHA BO3BpaTHAas IPY)KHHA, pe3bObl VI KPEILUICHHS
nepdoparopa K KOJOHHE TpyO BBHINOJIHEHBI C [BYX CTOPOH NpPH 3TOM CHM3y HephopaTop
IepPMETHYHO 3aKPBIT KPBIIIKOH,

2. TlpoxanbBaromuii neppoparop mo m.1 OTIHYAIOIMMIACS TE€M, YTO OIOPHBIE HOPIIHH BHIIOTHEHHI
OBAJIbHBIMH.

3. TlpoxanbBaromuii nepdoparop no m.1 OTIHYAIOLIAINCSA TEM, YTO Ha KOJBLEBOM BBHICTYIIE IITOKA
BBINOJIHEH BHYTPEHHHH IIECTUTPAHHUK 0] KJIFOY.

4. llpokansBaromyi meppoparop o m.l OTIHYAIOIMIACA TEM, YTO 3a30p MEXAy KOPIIyCOM H
OIOPHBIM MOPIIHEM YIIJIOTHEH, HAIIPAMEP, KOJIBI[AMHU KPYTJIOTO CEYCHHS.

5. TlpokaneiBarornuit neppopatop no m.1 OTIHYAIOIMHKHCS TEM, YTO 3a30p MEXITY OIOPHBIM IOPIIHEM
U IITOKOM YILUIOTHEH, HallpUMeD, KOJIbIIAMH KPYTJIOTO CEUEHHSI.

6. llpokanbiBaromuii meppoparop mo m.1 orTmuyarommiics TeM, 4to pe3sba IMTOKAa coGpaHa C

(bHKCcaTOpoM pe3b0OBBIX COEAUHEHHUM.

ABTOp-3asiBUTEITH M ecraxos C.H.
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Howmep eBpazuiickoif 3asBku:
201700462
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| Mara ucnpammsaemoro npuopurera:
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Sassurens: IIIECTAKOB Cepreif Hukonaesuu

D HekoTopsie NyHKThI JOPMYJIbI He MOAIEKAT NOMCKY (cM. pasfen I A0NONHUTENLHOIO JIHCTA)
D EauncTBo Hzo6peTenus ne cobaioneno (cm. pasaen Il fonosHHTEILHOr0 AMCTA)

A. KTIACCHOUKALIUA ITPEAMETA U3OBPETEHUSA:

CornacHo MexayHapoHoM marenTHoif kiaccudukauuu (MIIK)

E2IB 43/112 (2006.01)

B. OBJIACTbD ITOHUCKA:

E21B 43/00, 43/11, 43/112, 29/00, 29/06

MHuHMMYM NPOCMOTPEHHO NOKyMEHTAIMH (cHcTeMa KiaccHuxaunu U uaaekcsl MITK)

Jlpyras npoBepeHHas JOKYMEHTalMs B TOH Mepe, B KaKo¥ OHa BKJIIOYEHA B 06/1aCTh [IOMCKA:

B. JOKYMEHTHBI, CYHUTAIOILMECS PEJIEBAHTHBIMH

Kareropusa*

CCBUIKM Ha JOKYMCHTBI C YKa3aHHUEM, IIC 3TO BO3MOXKHO, peneaamasrx yacTen

OTHOCHTCS K MyHKTY Ne

'EOJIOrHA") 07.08.1991

A SU 1668641 A1 (YXTUHCKOE ITPOM3BO/ICTBEHHOE 'EOJIOT'MYECKOE 1-6
OBbEJIMHEHMUE ITO PA3BEJIKE HE®TH 1 I'A3A "VXTAHE®TEL'A3-
A RU 2126496 C1 (IIBUH AJIEKCAHJIP TEHHA ILEBUY) 20.02.1999 1-6
A RU 2478163 C2 (OO0 HTII "HEDTETA3TEXHUKA" u ap.) 27.03.2013 1-6

A RU 104620 Ul (ABAYJUIMH XAMUT C'APUTIOBUY) 20.05.2011 1-6

MOCNCAYIOIHE NOKYMCHTEI YKa3aHbl B POAODkeHUHH rpadst B

D JAHHBIC O NATCHTAX-AHANIOTdX YKa3aHbl B IPHIIOKEHUH

* OcoOble KaTEropHH CCBUIOYHBIX AOKYMEHTOB:
"A" JOKYMEHT, ONPEENAOMKMH 06K YPOBEHL TEXHHKH

"E" Gonee paHHHit JOKYMEHT, HO OITyGNMKOBAHHEIN Ha JaTy
MOJAYH €BPasHICKOH 3a4BKH WM NOCIC HEE

"O" ROKYMEHT, OTHOCAIIMICA K YCTHOMY PACKPBITHIO, IKCIIOHH-
POBAHMIO M T.IL.

"P" JOKyMEHT, OIy0AHKOBAHHEIH 1O NaTHI MONaYH eBPa3HHCKON
3a4BKH, HO NMOCAE IaThl HCMIPALUHBAEMOrO PHOPHTETA

"D" nokyMeHT, npuBeacHHBIH B eBpasuiickol 3aj1BKe

"T" Gonee Mo3AHUHA AOKYMEHT, ONMyGIMKOBAHHEIM NOCNE AaThl
MIPHOPHTETA U NPHBEACHHBIN 4 TOHHMaHUS H300peTeHHs

"X" noKyMeHT, Mol HanGonee GMH3KOE OTHOMIEHUE K NPEAMETY
NOKCKA, NOPOYAIHI HOBH3HY HIIH H306peTaTeIbCKHit YPOBEHD,
B3ATHIA B OTAENBHOCTH

"Y" ROKyMeHT, HMeIoIuii Hanbonee GIM3K0e OTHC
NOKCKA, NOpoYalHi H300PETATENbCKHI YPOBEHD B COUETAHHH C
JApYrdMH JOKYMEHTaMH TOH e KaTeropuu

"&" NOKYMEHT, ABJIIOIMICA NATEHTOM-aHANOTOM

"L" ROKYMEHT, IpHBEACHHbI B APYTHX LEMAX

HaTa JACHCTBUTEABHOTO 3aBCPUICHHA MMATCHTHOIO MOUCKA:

19 centabps 2018 (19.09.2018)

HaumenoBanue u agpec MexayHapoAHOTo NOHCKOBOTO OPraHa;
®eaepanbHbiii HHCTHTYT
NPOMBIULIEHHOK COGCTBEHHOCTH

®akc: 243-3337, reneratin: 114818 IIOJJAYA

P®, 125993,Mocksa, I'-59, I'CI1-3, Bepexkonckas Ha6., 30-1.
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