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YCTPOUCTBO ANA FEPMETU3ALIMU CTBOJIA CKBAXUHbI, CACTEMA,
COAEPXALLASA YCTPOUCTBO, U CMNOCOB UCMNOJIb30BAHUA YCTPOUCTBA

[laHHoe M306peTeHne OTHOCUTCH K YCTPOWCTBY ANS repMeTusaumn CTBOMa CKBaXWHbI, K
cucTeme, cofepxalleil ykasaHHOe YCTPOWCTBO M K cnocoby UCMoNnb3oBaHUs yKasaHHOro
ycTpoicTBa. bonee TouYHO, AaHHoe u306peTeHWe OTHOCUTCS K repMeTusupytoemMy
YCTPOMCTBY, MCMONb3ylOLEMYCA B CKBaXWHHOW Tpybe u© copepxaliemy onpasky,
pacnonoXeHHY BOKPYr LEHTPanbHOW OCKM U MPOXOASLLYH 4Yepes repMeTusunpyroLlee
YCTPOMCTBO, MNOABWXHOMY B paguanbHOM HanpaBfeHUuM 3axBaTHOMY YCTPOMUCTBY,
pacnonoXXeHHOMY BOKPYr OrnpaBKu; NOABUXHOMY B pafuanbHOM HanpaBneHun nakepHomy
3NeMeHTy, pacnorioXXeHHOMY BOKPYr OMpPaBkW, U MOABWMXHOMY B OCEBOM HanpasneHuu
aKTUBUpPYHOLLEMY YCTPOMCTBY, NMpeaHasHayeHHOMY ANS MPUNOXEHUS OCeBbIX CUM Ans
aKkTUBaLMKU repmeTusnpytoLlero ycTpoictea. N3obpeTteHne Takke copnepkuT cnocob ans

MCMONb30BaHUSA repMETU3NPYHOLLEro YCTPOUCTBA B CKBaXUHHOMW Tpybe.

3arnyLwky MoryT UCnonb3oBaTbCs, HanpuMep, B HEPTSHOW NPOMBILLNEHHOCTU BO MHOMMX
KOHCTPYKLMSAX O4NA U30NMPOBaHMA 06NacT MOBLILEHHOrO LaBneHWs U repmeTusauiuu
Tpy6. OHWM MOryT UCMONb3oBaTbCH, HaMpUMep, BO BPEMs oOnepauuil, CBS3aHHbIX C
3aKaH4YMBaHUEM, OOCNY>XWBAHMEM U BPEMEHHOW WM MNOCTOSHHOW KOHCepBauuen

CKBa>XUHbI.

M3 nateHTHoro pgokymeHTa US 4671356 A M3BECTHO repMeTUsUpylolee YCTPOWCTBO,
CopepKallee 3armnyLiky, aHKepHoe YCTPOWCTBO W LeHTpaTop. 3arnywka U LeHTpaTop

pacnonoXeHbl BOKPYr TpyObl.

M3 nateHTHOro pokymeHta US 3912006 A n3BECTeEH y3en aHKepHOro YCTPOWUCTBA,
LeHTpaTop W nakepHbld ys3en. AHKEpHOe YCTPOWCTBO npegHasHa4yeHo AnA

npenorepalleHnd oceBoro nepemMmeLlleHmnd npn aktTuealMm nakepHoOro yana.

B npouecce yCtTaHOBKM 3arsfiylku B CKBa>XWHHOW pr6e CITOXKHO rapaHTmnpoBaTtb TO, YTO
3arnywka HaxoauTtCA B HY>XHOM NMONOXEeHUN B yKa3aHHOI7I CKBa>XWHHOM pr6e; 4YTO OHa
COXpPaHAET CBOIO LUENOCTHOCTL U KpenneHne B CKBa>XWHHOW pr6e, TO €CTb COXPaHAET CBOE
NoroXeHne B CKBaXXMHHOM pr6e; N BEPOATHOCTb TOro, YTO OHaA MOXET ObITb nerko

yaaneHa nocne ncnofib3oBaHnA.

OcobeHHo B crnyyae GonblMX pasmepoB TpyObl MONOXNKEHWEe 3arfywKkn B CKBaXKUHHOW

Tpy6e MOXeT OblTb BaXKHO AJ1S1 3aKPENIeHUs 3arnyLUK/ B CKBaXXUHHOW TpyGe.
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Ecnu 3arnywka nocaxeHa cO CRMLWIKOM OOnbLUMM OTKIOHEHUMEM OT LEHTpa WnM OT
HanpaBneHUs CKBaXXKMHHOW TpyObl, repMeTusauus 3arnylwku MoxeT OblTb HEHaOEeXHOW.
3710 0CcOBEHHO cnpaBennIMBO, ecnu NpUCYTCTBYeT Gonbluas pasHuua B pasmepax Mexay
Hapy>HbIM AUaMETPOM 3arfyLIK1 U BHYTPEHHUM SUaMeTPOM TpyObl, MOTOMY YTO Hanudme
pasHULpbl B pasMepax MOXEeT MPUBECTM K CMELLEeHUO OpUeHTauuu u, Takum obpasom,
HepaBHOMEPHOI akTUBaLWK NakepHoro anemeHTa. Kak 6yaeT nokasaHo HUXe, 3T0, B CBOKO
oyepenb, MOXET TakKe NPUBECTU K TOMY, YTO AOCTaTOMHOE NpUKpenneHne K cTeHke Tpyobl
He [OCTUraeTCs, faXe He CMOTPS Ha TO, YTO Ha MOBEPXHOCTU MONyyalT CBEAEHUS O

HOpMaribHOM NPOoTEKaHUK nNpouecca aktTusaunn, B KOTOPOM yCTaHaBNMMBAOT 3arnyLuKy.

HeKOTOpre 3arnywk BbINOJNMHEHBI TakKUM o6pa30M, YTO cuna 3axaTua B CKBaXXMHHOW
pr6e YMEHbLUAETCA, €Cnn pacTsaXXeHune 3arnywkn YyMeEHbLUaeTCA Wn3-3a NakepHoro
ANEMEHTa, TepAlLWero oCesoe pacTAXXeHUe. 310 MOXET I'IpOI/I3OI7ITI/I, Hanpumep, na-3a
TEPMUHECKU BBELAEHHbIX CUNM B CKBaXMHE U U3-3a pPa3JyIMYHbIX TUMNOB I'IOBpG)K,D,GHI/IVI,
HanpumMmep I'IOBpG)K,D,GHI/IVI, BbI3BAHHbIX XUMWUKaTamMu, WM KU3-3a MEXAHUYECKUX

noBpexXaeHun.

OueBnaHO, 4TO ocnabneHHas 3arnywka, MOABEPXEHHas 3HadWTenbHOMY nepenagy
OABMNeHUn, MOXeT HaHecTu OGonblwoh yuwepd. B xyawem crnydae 3sarnywka MOXeT
BblcBO6OAUTLCA B pesynbTaTte 6onblloro nepenaga AaBneHUin oT HUKHEW, OTHOCUTENbHO
OpPWEHTAaLIMN CKBaXKMHbI, YacTy NO HanpaBrieHMIO K MOBEPXHOCTU U fanee BecTu cebs kak
CHapsg u noBpeguTb obssaTenbHble KOMMOHEHTbl obecnevyeHnss 6GesonacHoCTy,
pacnonoXeHHble Mexay 06nacTblo YCTaHOBKY 3arfyLwKU U SOCTYNOM K CKBaXXMHHOW Tpybe

ANA cnycka CKBa*XMHHOIo o6opy,£|,0|3aHv|s=|.

Takke N3BECTHO, 4YTO 3arnywkm moryT ObITb TPYAHO yaandemMmbiMN. HeKOTOpre 3arnywkKkun B
npuHUMNE He npeHasHavYeHbl OnA JIerkoro yganeHuda, Toraa Kak Agpyrue 3arnyllku,
BO3MOXHO, Obinu nogBepXeHbl WHUMOAEHTaM, B KOTOPbIX Obinu noBpeXxXageHbl
yCTaHasnnsakwne unn ocBoboxgarowme MexaHuUsmbl 3arnyLuek. Torpa onsa yoaneHus
TaKUX 3arnyLlek 13 CKBa>XWHHOW pr6bl MoXeT ObITb UCMOSIb30BAHO UX Bbl6ypI/IBaHI/Ie. B
YPOBHE TEXHUKU U3BECTHblI 3arfiywkn, KOTOopble cCAenaHbl, rnaBHbIM o6pa30M, n3
KOMMO3UTHOIro Martepuana, ogHako no cpaBHEHWIO C HaCTOALUMM |/|306peTeHv|eM OHM

obnapatot orpaHnMyYeHHbIM nana3oHoOM NMPpUMEHEHUA.

3apadeit HacTosLWero |/|306peTeHv|;| ABNAETCA yCTpaHeHUne i ymeHbLlUeEHNUE MO MEHbLLEN

Mepe OOQHOro n3 HeJoCTaTkoB peLIJeHVII7I YPOBHA TEXHUKWN.
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CornacHo |/|306peTeHv|+0 YKasdaHHaA 3agada peweHa rnpmuaHakammn, packpbiTbiMU HUXE B

onucaHuu, 1 B cregytoLel 3a HUM opmyrie n3obpeTeHus.

N3o6peTeHne onpeneneHo HesaBUCUMbIMU MyHKTaMU OpMysibl. 3aBUCUMbIE MYHKTbI

hopmynbl onpenensoT NPeuMyLLEeCTBEHHbIE BapUaHThbl OCYLLECTBNEHUS NU306pEeTEHUS.

CornacHo nepBoMy acnekTy U3o6peTeHUs NpensioXKeHO repMeTUanpyloLlee yCTPOUCTBO
LNA UCNONb30BaHWUS B CKBaXXMHHOW Tpybe, copepxallee:

- OnpaBKy, pPacronoXEHHYK BOKPYr LEHTpanbHOW OCUM U MPOXOAsyl 4Yepes
repmMeTu3npyloLLee YyCTPOUCTBO;

- NOABMXHOE B pagnanbHOM HarnpasneHWM 3axBaTHOE YCTPOUCTBO, pacrnosioXXeHHoe
BOKPYr ONpaBKu;

- NOABWXHBIN B paguanbHOM HarpasrieHWU MNakepHblil 3NEMEHT, pacnonoXeHHbIi
BOKpPYr ONpaBku; 1

- NOABMXHOE B OCEBOM  HanpaBneHWuM  akTUBMpPYyHLee  YCTPOWCTBO,
npefHasHayeHHoe ANA MPUMOXEHUS OCEBbIX CUIT ANS aKTUBALUW repMeTU3MPYIOLLEro

yCTpoWcCTBa.

epMeTuanpytoLiee YCTPOMCTBO OTMMYAETCA TEM, YTO TaKKe COAEPXKUT MNOABWXKHBLIA B
paguanbHOM HamnpaefeHUW UeHTpaTop ANA  UEHTPUPOBaHUA TFEPMETU3MPYIOLLErO
YCTPOWCTBA; U

- aKTUBUpYyloLlee YCTPOMUCTBO, YHKLUMOHANbHO COEAUHEHHOE C  3axBaTHbIM
YCTPOWCTBOM, MaKkepHbIM 3MIEMEHTOM W LEHTPaTopoM, ANA WX COOTBETCTBYOLLEN
aKTMBaLMW U pagmanbHOro nepemMeLleHns, NoCpeacTBOM nepenaydm MOLWHOCTU yKasaHHbIX
OCEeBbIX CWUM, MeXay BTAHYTbIM, MACCUBHbBIM, NMOMOXEHUEM U PaCLUMPEHHBIM, aKTUBHbLIM,

nosio>KeEHMEM OTHOCUTESIbHO ueHTpaanon OCU repMeTnu3npytrolero yCTpOIZCTBa.

TepMUHbl «MOABMXHbLIA B paguanbHOM HanpaBneHUU» U «MOABWXHbIA B OCEBOM
HanpaBneHWy, OTHOCSLUMECS K NepeMeLLeHU0 repMeTU3UPYHLLEro YyCTPoCTBa BHYTPU
CKBaXXMHHOI TpyObl, OTHOCATCH K NepeMeLLeHUsM OTHOCUTENbHO YKa3aHHOW LieHTpanbHoM
ocn. Takum o06pasom, oOceBble MEepeMelleHns TrepMeTUIUpyloLwero YCTponcTea
napannenbHbl  LEeHTpanbHOM  ocu, Torga Kkak paguarnbHble  nepemMelleHus
nepneHauKynsipHbl LLeHTparbHOM ocu. PaguanbHblil 3aNIieMEHT NepeMeLLeHUs MOXET Takxke
cofepXaTb OCEBYH KOMMOHEHTY nepemMelleHnsi. COoOTBETCTBEHHO, OCEBOW 3MeMeHT

nepemMeLleHna MOXeT cogepXaTtb pagnarnbHyO KOMNOHEHTY NepeMELLEHNA.
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CornacHo BTOpOMY acnekTy usobpeTeHus, Takke MNpefriokeHa cuctema, cogepalas
repmMeTusnpylollee YCTPOMCTBO W CKBaXKUHHYIO TpyOy, npuyem repMmeTusupytollee
YCTPOMWCTBO pacnonoXeHo B CKBaXXMHHOWN Tpybe 1 coaepXuT:

- onpaBKy, pPacrnONOXeEHHYI0 BOKPYr LIEHTPanbHOW OCU W NPOXOASLLYIO 4epes
repmeTuU3npytoLlee yCTPOWCTBO;

- noABWXHOE B paguanbHOM HarnpasreHWy 3axBaTHOE YCTPOWCTBO, pacnorioXKeHHoe
BOKPYr OnNpaBKku ANA NPUKPENNEHUs repMeTU3NPYIOLLEro yCTPOWCTBa K BHYTPEHHEW YacTu
CKBaXXMHHOWN TPyObl,

- NOABWXHBIN B paguanbHOM HarnpasneHWWM NakepHbl 3NEeMEHT, pacrorioXKeHHbIN
BOKPYr OnpaBku ANA YNNOTHEHWUS YKa3aHHOW onpaBKkM OTHOCUTENbHO BHYTPEHHEN YacTu
CKBaXXMHHOWN TpyObl; U

- noABMXHOE B OCEBOM HanpasneHuu aKkTuBUpyioLlee YCTPOMNCTBO,
npeaHasHavyeHHoe ANA MPUIIOXKEHMA OCEBbIX CUN ANs akTUBaLUKU TrepMeTU3UPYHOLLLEro
YCTPOWCTBa B CKBadKMHHOW Tpybe. Cuctema oTnuyaeTca TeM, YTO repmeTusmpyloLlee
YCTPOMCTBO TakXe COAEPXWUT MOABUXHLIA B paguanbHOM HanpaBfieHUW LEeHTpaTop,
pacnonoXeHHbIA BOKPYr ONpaBKku, A5 LEHTPUPOBaHUA repMeTU3MPYIOLLEro YyCTPOMUCTBA B
CKBaXXMHHOWN Tpybe; u

- aKTUBUpYyloLlee YCTPOMUCTBO, YHKLUMOHANbHO COEAUHEHHOE C  3axBaTHbIM
YCTPOWCTBOM, MaKkepHbIM 3MIEMEHTOM W LEHTPaTopoM, ANA WX COOTBETCTBYOLLEN
aKTMBaLMW U pagmanbHOro nepemMeLleHns, NoCpeacTBOM nepenaydm MOLWHOCTU yKasaHHbIX
OCEeBbIX CWUM, MeXay BTAHYTbIM, MACCUBHbBIM, NMOMOXEHUEM U PaCLUMPEHHBIM, aKTUBHbLIM,

nosio>KeEHMEM OTHOCUTESIbHO ueHTpaanon OCU repMeTnu3npytrolero yCTpOIZCTBa.

B aTOl cBA3M TEPMUH «CKBaXXMHHaA Tpyba» oOTHocutcAa K Jiobomy Tuny Tpybhl,
pacrnofioXXEHHON B CKBaXXMHE, Hanpumep B HEDTAHOM CKBaXKMHE, U, BO3MOXHO, B Noboi
haze, B KOTOPOW yCTaHOBKa 3arfylKu MOXeT ObITb OCYLUECTBIEHa COOTBETCTBYHOLLUM

obpasom, B xoe 06yCTPONCTBa M 3KCMyaTaLun CKBaXKUHbI.

LleHTpaTop npegHasHayeH Ansi NPUBELEHWUS MO MeHbLUEN Mepe 4YacTu repMeTU3nNpYoLLEero
yCTpoMCTBa B NpUBNM3UTENBHO LIEHTparibHOe MONOXEHWe B CKBaXKMHHOW Tpybe, korga
LIeHTpaTop Haxo4UTCA B CBOEM aKkTUBHOM, pacLUMPEHHOM, NonoXeHun. LieHTpaTtop MoxeT
TakKe YCTAHOBUTb LIeHTparbHY OCb repMeTUsUpYHoLLero ycTpoiucTsa BMecTe ¢ Apyrumu
KOMMOHEHTaMW FrepMeTU3MPYIOLLEro YCTPOWCTBA, U B YacCTHOCTU BMECTe C 3axXBaTHbIM
YCTPOMCTBOM, MO CYLLECTBY, KOAKCMANbHO C LIEHTparbHON OCbl CKBaXXMHHOW Tpybbl BO

BpemMA onepaunn yCtaHOBKMN.
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OTa OTHOCMTENbHO TOYHAs YCTAHOBKA 3arfyLlKuM B CKBaXXWHHOW Tpybe [ocTuraeTtcs
HEe3aBUCUMO OT YIIOBOrO MOSIOXKEHUS CKBaXKWHHOW TpyObl B 3emne, TakuMm obpasom
rapaHTUpys, YTO MakepHbli 3NEMEHT MPUHUMAET HYXXHYK (DOpMYy, U yCTaHaBrIMBaeTCs
repMeTU3NPYIOLLUIA KOHTaKT CO CKBaXKMHHOW TpybGoil Npu yCTaHOBKE repMeTU3MpYIOLLEro
YCTpPOMUCTBA Ha ee BHYTPeHHel 4acTu. LleHTpaTop Takke NO3BONSET 3axBaTHOMY
YCTPOMWCTBY OCYLLECTBNSATL NPUKPENTIEHME K ONTUMAanbHOM NoBepXHOCTU TpyObl Tak, YTOObI

Y BCEX CETMEHTOB Obinu np|/|6n|/|3|/|Teano OOUHAKOBbIE aHKEPHbIE CUIbI.

Hanee, naKepr||7| ANIEMEHT MOXET BObITb pacnonoXeH Mexny 3axsaTHbIM yCTpOﬁCTBOM n

LieHTpaTopoM.

Kpome TOro, MOXeT OblTb npeaycMmoTpeHa aktuBauuAa UeHTpaTopa paHblle, YeMm

akTuneauuAa 3axsaTHOro yCTpOI7ICTBO N NaKepHOro afeMeHTa.

lea nocnegHux npusHaka cnocob6CTByOT yryudLLEHHOM KOPPEKTUPOBKe
repMeTU3NPYIOLLEro YCTPOWCTBA B CKBaXKMHHON Tpybe, npexae Yem nakepHblid anemMeHT
OyOeT aKTUBMPOBAH U YCTAHOBIEH B repMeTU3UPYIOLLEM KOHTaKTe C BHYTPEHHEMN YacTbio

CKBaXXMHHOWN TPyObl.

Talkke, BO3MOXHOCTb aKkTUBALIMN 3aXBaTHOrO YCTPOMCTBA U NaKepHOro afieMeHTa paHbLue
Mo MeHbLUEeN Mepe YaCTUYHON akTMBaLuK LieHTpaTopa MOXeT BbiTb 3abnokuposBaHa. Takas
GNoKMpoBKa rapaHTUPYeT, YTO FrepMeTU3UpPYILLEE YCTPOUCTBO HaxXOAUTCA B HYXXHOM

NOSTIOXEHUU B CKBAXKUHHOM pr6e, npexae 4em oHo 6y,qu aKTUBMUpPOBaHO N YCTAHOBJIIEHO.

AKTUBMpPYIOLLIEE YCTPOWCTBO MOXET TakKe CcoAepXaTb akTUBaTop, BbIMOMHEHHBIA C
BO3MOXHOCTbHO BpalLUEHUA BOKPYr LEHTParnbHOW OCKM FepMEeTU3UPYIOLLEro YCTPOWCTBa U
Haxo4AWMIACcA B pe3bboBOM 3auenneHnn ¢ LeHTpanbHOW OnNpaBkon, NpoxXoasAllen vepes
repMeTM3UpyloLlee YCTPOWCTBO. Pe3ynbTaToM pacTsKeHUs1 OnNpaBkM OTHOCUTENBHO
Kopryca repMeTU3UpYIOLLEro YycTPOWCTBa SBMNSIETCA aKTUBaLUS TrepMeTU3UpYIOLEero
ycTpoictea. Takum o00pasom, akTuBauus MoOXeT OblTb NPOU3BEAEHA aKTUBaTOPOM,
BpallaeMblM BOKPYr LEHTparbHOW OCU repMeTUM3Mpylowero yctporctea. Bo Bpems
NPOLECcCcoB HOPMarnbHOW YCTAHOBKU U NOgLEMA NPUNOXKEHUE ANHAMWYECKON HAarpy3Kkn Unu

LlaBMneHns K repMeTU3npyrLLemMy yCTpOCTBY He TpebyeTcs.

B apyrom BapuaHTe OCYLLECTBINEHUS aKTUBUPYHOLLEE YCTPOWCTBO MOXET COAepaTb

Apyrne n3BecCtHble TEXHUYECKNE pELLEHNUA, yToOblI 06ECneYnTb HaTAXKEHUE B onpaskKe.

[lanee, repmeTusmpytoLlee yCTpoWCTBO MOXET copepXaTb ocBoboxaatolee yCTpoUCTBoO,

q)yHKLl,I/IOHaJ'IbHO coegnmHeHHoe C OI'IpGBKOI7I, 3axBaTHbIM yCTpOI?ICTBOM, NnakepHbIM
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3NeMEHTOM W LeHTPaToOpPOM, Npudem oceoboxzatoliee YyCTPOMCTBO NpeaHasHa4veHo Ans
BbIGOPOYHOro BbICBOGOXAEHWUS, B 3a4aHHOM COCTOSIHUM MeXZy HEeaKTUBHbIM BTSHYTbIM
MONOXEHNEM U aKTUBHbIM YCTAHOBOYHbLIM MONIOXEHWEM, NOBbIX OCEBbIX CUN aKTUBaLWUM,
KOTOpPbI€ MOTYT BO3HUKHYTb MEXy ONpPaBKoW ¢ 04HON CTOPOHLI U 3aXBaTHbIM YCTPOUCTBOM,
nakepHbIM 3N1IeMEHTOM U LIEHTPaTOPOM C ApYroi CTOpoHbl. BoaMoXHbIN nepenan aasneHui
Mo pasHble CTOPOHbI FrEpPMETU3NPYIOLLEr0 YCTPOUCTBA A0 Hadana paboTbl BblpaBHUBALOT,
Hanpumep NocpencTBOM NPUIOXKEHUS UHAMUYECKOro LaBMNEHUSI B HanpaBleHUU BBEPX
WX HanpaeneHUM BHW3 [0 akTMBauuu ocBoboXAalolero yCTPOWCTBa, YTO SIBMSeTCs

0Bbl4HON NpoueaypPon.

Takoe ocoboxgatollee yCTpoWCTBO MOXKET UMeTb GorbLloe 3HavYeHWe, ecrim akTuBaTop
ByneT NoBpexXaeH, Unn ecrniv NoAXoAsALLEe KOHTPONbHO-U3MepUTENbHOE 06opyAOBaHUE He
LOCTYNHO. MogBbEeMHbIN MHCTPYMEHT U3BECTHOMO TUMa MOXET ObITb COeAUHEH C NTOBUMbHOW
LUEWKOW repMeTUanpyoLLero ycTpoictea. MNpu nogbeme repMeTUsnpyroLLero ycTponcTea
OH BbIBOAUT repMeTusUpyroLiee YCTPOUCTBO M3 3alenneHWs CO CKBaXKMHHOW Tpybol
NOCPEACTBOM paguarnbHOro CTArMBaHWsi 3axXBaTHOMO YCTPOWCTBA, NakepHOro arieMeHTa u
LeHTpaTopa K LieHTpanbHOW OCKM repMeTU3UPYHLEero yCcTpoMCTBa BCREACTBUE CHATUS

OCeBbIX CHIN akKTUuBaLUK.

Kpome Toro, repmeTusmpytoLiee yCTpoWCTBO MOXET codepaTb knanaH, coobLyarLuiics
Mo MOTOKY C OCEBbIM KaHamnoM, MPOXOASALUM Yepes3 onpaeky, U npefHasHavyeHHbId Ans
BbIGOPOYHOro OTKPLITUA U NPONYCKaHWUA TeKyYel cpelbl Yepesa knanaH, 1, Takum o6pasom,

Yepes KaHan onpaBKu.

Takol knanaH MOXET  WCMoMb30oBaTbCA  ANs  YNpaBneHUs  MOTOKOM  Yepes
repmeTusMpyoLlee ycTpoicTeo. KnanaH MoeT OblTb BLIMNOMHEH perynupyembiM, YTO

ABNAETCA AONONMHUTESIbHBIM NPENMYLLECTBOM.

O6bI4HO KranaH 3akpbIT BO BpeMsi paboTbl repMeTU3UpYHOLLEro yCTPoCcTBa 1 B npoLecce
€ro ycrtaHoBku. Takum o6pasom, repMeTusupylollee YCTPOWCTBO, CMyCKaeMoe BHU3 B
CKBaXKMHHOE TpyGe, He 3acopsieTCA NPUMECSMU, NPUCYTCTBYHOLWUMI B TpyOe. XapakTepHou
0Cc0BEHHOCTLI0 ABMAETCA BO3MOXHOCTL NepeBeeHNUs kranaHa U3 3akpbiToro COCTOSIHASA B
OTKPbITOE COCTOSHUE, Koraa cyllecTByeT puck nepetoka. MNpu HamMuMm Takoro nepetoka
NpPenMyLLECTBEHHBIMU SBNSIOTCS YCTAHOBKA repMeTU3NPYIOLLEro YCTPOMUCTBA C OTKPbLITHIM
KrnanaHoM, a 3aTem Mnocre 3akpenneHWs U OKOHYaHWUs YCTaHOBKU repMeTU3MPYIOLLEro
YCTPOMCTBA 3aKpblTUEe ykaszaHHOro knanaHa. Takum o6pas3om, NopdepXuBaeTcs, Mo

cywlectsy, OAWHaAKOBOE [faBJieHUE BOKPyr repmetm3npyrolero yCTpOﬁCTBa, noka ero
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yCTaHOBKa B CKBa>XWHHOM pr6e HE 3aBepLlleHa. Mo 3aBepLueHNn YCTaHOBKKU NMOTOK YEPES

YCTPOWCTBO MOXET ObITb NEepPEKpPbIT.

CornacHo TpeTbeMy acnekTy Wu306peTeHus npepnrioxeH crnocob Ans WUCNorb3oBaHUS
repMeTU3NPYIOLLEro YCTPOWCTBA COrMacHoO NepBOMY acnekTy U3obpeTeHnst B CKBaXKUHHOM
Tpybe, conepxalyuii cregytoLue waru:

- pacnonaralT repmMeTusMpylLlee YCTPOMCTBO NO MeHbLUel Mepe C OOHUM
NOABWXHBEIM B pajuanbHOM HanpaefeHUW 3axBaTHbIM YCTPOWCTBOM U MakepHbIM
3NeMeHTOM BO BTSIHYTOM, MACCUBHOM, MONOXEHWUN,;

- pasmeLlaloT repMeTusmnpytoLee YCTPOUCTBO B HY)KHOM MECTE CKBaXKUHHOW TpyObl;
7

- aKTUBUPYIOT repMeTU3UpyloLee YCTPOMUCTBO MNOCPEACTBOM  aKTUBUPYHLLErO
YCTpOMICTBa AN NPUBEAEHUS FEPMETUINPYIOLLEro YCTPOWCTBA B €ro aKTUBHOE NOSIOXEHME,
B KOTOPOM LEHTpaTop, 3axBaTHOe YCTPOWCTBO W MaKepHblii arieMeHT NpuBeaeHbl B UX
pacLUMpEHHble, aKTUBHLIE, MONOXEHUS, NpUYeM LIeHTpaTop B €ro akTUBHOM MOSOXEHUM
HaxoOWUTCA B KOHTaKTE C BHYTPEHHEMN 4acTbl CKBaXKMHHOW TpyObl, LEHTPUPYS, TaKkum

obpazoM, repMeTU3npyLoLLEE YCTPOUCTBO B CKBaXKMHHONK Tpybe.

LleHTpaTop moxeT 6biTb NPpUBEAEH B €ro akTUBHOE MOSTOXEHWE MpeXxae, YeM 3axBaTHoOe
YCTPOWCTBO W NakepHbld 3nemeHT OyayT npuBedeHbl B WX aKTUBHbIE MOMOXKEHWUS.
LleHTpaTop, 3axBaTHOE YCTPOWCTBO W MakepHbI 3NEMEHT MOryT Takum obpaszom ObiTb
nocnefoBaTenbHO NPUBEAEHbI B UX COOTBETCTBYIOLLME aKTUBHbIE MOSIOXKEHUS, NPUYEM

LiEHTpaTop aKTUBUPYHOT NEPBbLIM.

B ogHOM BapuaHTe OCyLIEeCTBMEHUs nepes TeM, Kak repmeTusupylollee yCTPOUCTBO
CMyCKalT B CKBaXKMHY, LIEHTPATOp YXXe MpUBEAEH, MO MEeHbLUE Mepe 4YacTU4YHO, B CBOE
aKTUBHOE MNoroXeHue. B kauyecTBe BapuaHTa, LEHTpaTOP aKTUBUPYIOT TOMbKO MOCIe TOoro,

Kak repMeTusnpyloLLee YyCTPOWCTBO NOMELLEHO B HY)>XHOE MECTO CKBaXKUHHOW TpyObl.

Mpexnoe 4em repMmeTusMpylollee YCTPOUCTBO CHoBa OyfeT MNepemelleHO B OCEBOM
HanpaeneHWM B CKBaXMHHOM Tpybe, Hanpumep npu MNoALEME epMEeTU3UPYIOLLEro
YCTPOMCTBA U3 CKBaXXMHHOW TpyObl, €ro NepeBoAAT U3 akTUBHOIO MOSTOXKEHUS B NacCMBHOE
nonoxeHuve. B npegnodTUTENbHOM BapuaHTe OCYLIECTBINEHUS MNakepHbld 3nemMeHT
NepeBoAAT B €ro NacCUBHOE MOSIOXKEHWE NPEXAe, YeM 3axXBaTHOE YCTPOWCTBO U LiEEHTPATOp
NepeBoaAT B WX MAacCUBHbLIE MONOXKEHWUS, U NPEeAnouTUTENbHO, HO He obs3aTernbHo,
3axBaTHOE YCTPOWCTBO NEPEBOAAT B €ro NacCUBHOE NONIOXEHUE Mpexae, Yem LieHTpaTop

nepeBoaAT B €ro nacCMBHoOE NosioXXeHne.
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PaCCManI/IBaeMbIe B CBETE npeglecTteylolliero YypoBHA TEXHUKU OTNNYUTESNbHDbIE
NPU3HakKn yKasaHHOro 3axBaTHOro yCTpOIZCTBa, LeHTpaTopa, ocBoboxgatowiero

YCTPOMICTBA U knanaHa packpbITbl HUXe Gornee nogpo6Ho.

3axBaTHOE YCTPOWUCTBO;

3axBaTHoe yCTpOI7ICTBO COOEPXKNT HEKOTOpOE KONMMYecTBO 3axBaTHbIX JJIEMEHTOB,
KOTOpPbIE pacnosoXeHbl BOKPYr ueHTpaanon OCKU 3aXBaTHOroO yCTpOﬁCTBa, N KOTOpbiE
nexart Ha onope n Ha KIWMHOBUWOHOM J3JieEMEeHTE, Npu 3TOM KITMHOBUAHbLIA 3neMeHT
npegHasHa4veH anAa nepesegeHna 3axsaTtHOro aneMeHTa npu nepemMmewleHnmn K onope 1n3
NacCUBHOINo nNOJIOXKEHNA B aKTUBHOE MNOJIOXKEHNE, B KOTOPOM 3axBaTHbIA 3NEMEHT

pacnofioXKeH B 3aLEeNNeHNN CO CKBaXKMHHON Tpybo.

KoHTakTHble NOBEPXHOCTU 3aXBaTHOMo JanemeHTa npeanovTUTeEnbHO AOMONMHUTENBHO

ananTupoBaHbl K NOBEPXHOCTAM ONoOpbl U KIMMHOBUAOHOIO 3fieMeHTa.

B ogHoMm BapmaHTe OoCyllecTBIIEHUA onopa BbiNOJSIHEHA B BUAE KITMHOBUAOHOIO 3JIEMEHTA,
TaK YTO 3axBaTHOE yCTpOI7ICTBO coaepXKnT asa KrMHOBUOHbLIX 3J1IEMEHTA, Ha3blBaeMble B

JanbHenwem nepebiM KIMMHOBUAHBIM 3N1EMEHTOM U BTOPbIM KNMMHOBUAHBIM 3JIEMEHTOM.

3axBaTHble YCTpPOWCTBa 3TOro BMAA WCMonb3yloTcs AnA obecneyeHUss BO3MOXHOCTU
dhukcaumm obopynoBaHua B Tpybe, HanpuMMep B CKBaXXUMHHOW Tpybe. OTO MOXeT ObliTb
obopynoBaHue, Takoe Kak, HO He OrpaHUYeHHOe HWXKenepevnucrieHHbIM, CKBaXKMHHasA
3arnyLka, KpoHWTENHbI NoABeCKU Tpyb M AaTyuMkK, KOTopble AOMMKHbBI BbiTb NOABELLEHBI U
yaepXKaHbl Ha Becy. Kak npaBuno, aTo sBNAETCS BOMNPOCOM yAaepaHus obopyaoBaHuWs
3adpMKCUpoBaHHbBIM B OCEBOM MONOXEHUN B CKBaXKUHHOW Tpybe, faaxe ecnu obopyaosaHue
AOIMKHO BbITb NOABEPrHYTO 3HAYUTENBbHBIM MMAPABIUYECKUM UM MEXAHUYECKUM OCEBbIM
cunam cBepxy WnuM cHu3y obopyaoBaHMA. YKasaHHble CUIbl MOTYT TakkKe BO3HUKaTb
BCNeACTBUE [MHAMUYECKMX BO3AEWCTBMI, BO3HWUKAKOLWMUX B pesynbTaTe nageHus
KOMMOHEHTOB UITM MEeXaHWYeCKUX onepauuin. Takue 3axBaTHble YCTPOWCTBA MOMYT TakxXe
ncnonb3oBaTbCA ANs MOAHATUA TpybuaTbiX 3NEMEHTOB MOCPEACTBOM MPUKPENSEHUA
3axBaTHOro yCTPOWCTBA M aKTUBaUMM 3aXBaTHOrO YCTPOWCTBA Ha BHYTPEHHEW 4acTu
yKazaHHOro anemeHTa. 3axBaTHble YCTPOWCTBA YCTaAHaBMMBAOT Ha NOBUITbHOM
WHCTPYMEHTE, KOTOPbIN crnyckatloT B Tpyby 1 nogHumatoT M3 Tpybbl NocpeacTBOM kaHaTa,

BypuneHon Tpydbl unu 6eamychToBON ANTMHHOMEPHOWN TPYOHbI.

Takum o6pa30M, 3axBaTHble yCTpOﬁCTBa MCNONb3YyOTCA B 3HAYUTESIbHOW CTeneHu npun

3akaH4YnBaHUMN CKBa>XUHbl U NpU K3ONAUMKW NOBbILLEHHOIO AaBli€HUA. Hwuxe pa60Ta
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3axBaTHOro ycTpohcTBa 06bsACHEHa CO CChINKOW Ha repMeTusunpytloliee YyCTPOMCTBO Ans
M30NSLUMKN MOBLILLEHHOrO AaBMNEHUS, NPUYEM repMeTUsupyloLiee YCTPOMCTBO COLEepXKUT
repMeTU3NPYIOLLUIA 31IEMEHT, KOTOPbLI B AanbHENLLEM Takke YNIOMUHaETCs Kak 3arnyLuka.
3TO HM B KOEM Clny4vae He orpaHuumBaeT o6beM U30OpeTeHWss NpPUMEHEeHWeM TONbKO

yKasaHHOro repMeTU3npyoLLEero yCTpoMcTBa.

3axBaTHble YCTPOWCTBA 3TOro BAa 0ObIMHO BbIMONHEHb! C PSAOM 3aXBaTHbLIX 3/1EMEHTOB,
KOTOpble  pacrnonoXeHbl BOKPYr LEHTpanbHOW OCKM 3axBaTHOroO YCTpoUCTBA MU
npefHasHaveHbl AN paguanbHOro CMeLLeHUs Mo HanpaBfeHU K CKBaXKMHHOU Tpybe.
YacTo aTo cMeLleHne ocyLLecTBNAETCA ABYMS afleMeHTaMu B hOpMe KNMHa, Ha KOTopbIX
pacnonoXeHbl 3axBaTHble 3NeMeHTbl, NMpu 3TOM paguanbHoe CMeLleHue 3axBaTHbIX
3NeMeHTOB NPOUCXOAUT, KorAa afeMeHTbl B (hopMe KIMHa NepeMeLLaloTcs B HanpaeneHnm
LPYr K ApYry U B HanpaeneHuu Apyr oT gpyra. OnemeHTbl B hOopMe KruMHa MOryT, Kak

npaBuno, UMeTb (hOPMY KIMHOBOIO KOHyCa.

3axBaTHOE YCTPOWCTBO 4acTO HaxogWTCA B 3auennieHuM ¢ LPpYyruMyu KOMMOHEHTaMmMu,
Hanpumep repMeTU3UPyoLWLMM anemMeHToM B 3arnywke. OceBas cuna, npuknagbiBaemas
LN NepeMeLLeHNs HUKHEro KIMHOBOMO KOHyca Mo HanpaBEHUD K BEPXHEMY KITMHOBOMY
KOHYCY MW, Takum obpasom, ONs BbITAMMBaHUS 3axXBaTHbLIX 3NIEMEHTOB B HanpasreHuu
CTEHKM TpyObl, MOXET XPaHUTLCA B FepMETUSUPYIOLLEM JNIEMEHTE, KOTOpbIA OBbLIMHO
BbINOSIHEH U3 anacTomepa. Ecnu yactu anemeHTa nofBep)keHbl NoBpeXAeHUsM, Unu, B
XyALIeM crnyyae, UCHEe3aloT, Cura pacTsKEHUs, XpaHsiLLascs B NakepHOM arnemMeHTe, byaeT
yTepsiHa, a BCNeACTBME 3TOr0 WM CUNa pacTsKEHWUs, Ucnornb3yemasl Ans akTuBauuu
3axBaTHOro ycTpoiicTBa. Torga 3axeBaTHOE YCTPOWCTBO MOXET BbICBOOOAMTLCA U3
CKBaXkKMHHON TpyObl. lMoBpexaeHWe repMeTUsUPYHOLWEero aneMeHTa MOXET NPOU30UTH,
Hanpumep, BCNeACcTBME MNeperpysku TenmnoBbiMU CTPYKTYPHBIMU CUMaMU, MEXaHUYEeCKoro

noppexgeHna i XMMn4yeckoro pasnoxxXeHus.

M3 nateHTHoro pgokymeHta US 4078606 uW3BeCTHO yAepXuBalllee YCTPOWCTBO,
pearvpyloliee Ha W3MEHEHWe AaBNeHWd, ANA yAep)XaHusi NepBOro LUNUHAPUYECKOro
arneMeHTa OT MpPOAOSIbHOrO MEepPEMELLEHNSA, BbI3bIBAEMOrO >XUAKOCTHbIM AaBIiEHUEM,
OTHOCUTENBHO BTOPOrO 3fIEMEHTa, OrpaHU4YMBaloOLEro nepBbii 3NeMeHT. YCTPOWCTBO
COLEPXMUT 3aXBaTHOE YCTPOWCTBO, PAcNoSOXKEHHOE Ha NEPBOM AfIEMEHTE U pearupyoLlee
Ha YXWAKOCTHOE AaBneHue Mexay 3TUMU ABYMS 3NeMeHTaMun NocpeacTBOM NepemMeLleHns
B 3aKkpennsioLlee 3auennieHne co BTOpbIM 3NIEMEHTOM ANA yAep)KaHWUs NepBoro afnemMeHTa
3apuKCUpOBaHHbIM OTHOCUTESNIBHO BTOPOro 3fNeMeHTa C CUION, YBEnu4YuBaloLenca npu

yBEJIUMEHUN KNOKOCTHOIO AaBneHUA.
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M3 nateHTHOro AokymeHta US 5146993 un3BECTEH CKBaXXUHHbLIA YNIOTHUTENBHbLIN
MEXaHU3M ANs MOoMydYeHUss TepMETUIMPYIOLLEro KOHTakTa CO CTBOJSIOM CKBaXKUHbI.
MexaHu3M COAepXXUT OMpaeky, pasMellaemMylo B ckBaxkuHe. Tpyba okpy>aeT onpaBKy U
MOXeT ObITb C HEW CoeaUHEHa NOCPEACTBOM 3aLUESIKA U CBA3AHHOW C HEW HanpaBnAwLen

Lenbio npn onyCckaHM B CKBaXUHY.

N3 nateHTHoro pokymeHta US 4131160 u3BEeCTeH CKBaXXWMHHbIA WHCTPYMEHT C

noAnNpy>KMHEHHbIMU 3aXBaTHbIMW 3AJIEMEHTAMMN.

Opyrne npobnembl, He CTONMb WU3BECTHbIE, KacaloLMecs 3axBaTHbIX 3NIEMEHTOB, MOryT
COCTOATbL B TOM, 4YTO MPU CHATUM [aBNEHUS C OAHOW CTOpPOHbl ob6opyAoBaHUs WU
NPWUMOXEHUN K MPOTUBOMONOXHOW CTOPOHE BO3HUKAKOT BHYTPEHHUE MepemMeLleHuss B
obopynoBaHun. 3To 0COBEHHO CNpaBeaIMBO ANA CKBAXXUHHOMN 3arfyLUKn, KOTopas AoMmKHa
npopaboTaTb B TECTOBOM peXUME, B KOTOPOM, Kak NPaBuIio, K 3arnyLuke npuknagbisaioT
JaBreHne ¢ obeux CTOPOH O[HOKPaTHO MIIM MHOrOKpaTHO U B pPasfiMMHOM MOpsAKe.
[aBneHune, npunoxeHHoe cHW3y ByAeT, Kak NpaBuno, NbiTaTbCA NEPEMECTUTb HUXKHUM
KMMHOBBIV KOHYC B OCEBOM HarpaBfieHUN K 3aXBaTHbIM 3NiEMEHTaM, a BEPXHWUIA KIUHOBbIV
kKOHyC OyaeT CTpeMUTbCA B OCEBOM HarnpaBfeHWW OT 3axBaTHbIX 3nemeHToB. [nA
AaBreHUs, NpUroXeHHoro ceepxy, addekT ByaeT NPOTUBOMONOXHBIM; HUKHWUA KIIMHOBBIN
kOHyC ByAeT CTPEMUTbLCA B OCEBOM HanpaBreHUMU OT 3aXBaTHbIX 3NIEMEHTOB, a BEPXHUI
KMMHOBBIV KOHYC BYAET CTPEMUTLCA B OCEBOM HanpaBieHUU OT 3aXBaTHbIX 3afieMeHToB. B
XyAWEM criydyae 3TO MOXET MPUBECTU K COCTOAHMIO, B KOTOPOM B HEKOTOPLIA MOMEHT
BpeMeHn obopyaoBaHUe yCTaHOBMEHO HE MONMHOCTbIO BBUAY HEMPUNEraHusi KOHTaKTHbIX
NoBEepPXHOCTEN, U, TakuM 0B6pasoM, YMEHbLUEHUS CUN paguanbHON UKCaLUMU K CTEHKE
TpyObl, Tak 4TO BCe 060pyAOBaHUE B CKBaXXUHHOW Tpyde MOXKeT ObITb CMELLEHO B OCEBOM
HanpasneHut. CmelleHne obopyaoBaHMA MOXET MNPUBECTU K MNOBPEXAEHUIO APYroro
obopynoBaHus, pacnonoxeHHoro B Tpybe, Hanpumep o6s3aTenbHbIX KOMMOHEHTOB
obecneyveHua 6e30MacHOCTU, U, B XyALLEM cryvae, K HAHECEHMWIO TENECHbIX NOBPEXAEHUN

nepcoHany.

Na3BecTHble 3axBaTHble 3reMeHTbl OObIMHO MOMEeL4alT B OTHOCWUTESNbHO CIOXHble
HanpaenswLwmne B anemMmeHTax B popme KnunHa, YTobbl COXpaHsTb MOMOXEHUE BO BPEMS
YCTAHOBKM B CKBaXKMHHOW Tpybe. 3TO TakkKe rapaHTUpyeT paguanbHoe CMelleHue
3axBaTHbIX 3NIEMEHTOB BOBHYTPb, €CNnM 3axBaTHOE YCTPOMCTBO [OJDKHO ObITb
LeakTuBMpoBaHo. [lpyrMe U3BeCcTHble 3axBaTHble JfeMeHTbl MOryT OblTb Takke
NPUKPENEeHbI, HAaNPUMep, K MNIOCKOW MPYXWUHE, YCTAaHOBMEHHOW MO LIEHTPY 3axBaTHOro

ANeMeEHTa, UNn K nNpyxXumHe CXaTud, pa60Ta+ou4e|7| B LUEHTpPE 3axXxBaTHOro anemMeHTa, oA
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npenorepallleHna BbinageHUA 3axXxBaTHbIX 3JIEMEHTOB U3 3aXBaTHOIO yCTpOﬁCTBa n ana
rapaHTnpoBaHHOro nepemMeLlleHnda 3axBaTHbIX 3NIEMEHTOB paauaribHO BOBHYTPb NpU

JeakTuBaLmu.

Hanpasnswowue mexay 3axBaTHbIMW 3NEMEHTaMW U 3aneMeHTamu B opme KNuHa
OTHOCUTENBHO CMNOXHbIE U NOTOMY AoporocTtodAwme. lNpakTvka nokasana, YTo UX MOXET
Takke 3akMMHMBATb WM BO BpeMA YCTaHOBKA, M BO BpemMsa nogbema uM3-3a
HecbanaHcUpoBaHHOW Harpysku W, Kkak cneacreve, camobnokUpOBKUA UMK U3-3a Hanu4yusa
YacTuy, B HanpaensloWMUX, KOTopble MoryT 6rokMpoBaTh NepeMeLyeHne CKOMb3ALUX
nosepxHocten. KaHaBku ¢ npodunem nacTodkuHa xBocTa unu T-npodunem saBnAlTCSA

npUMeEpPOoM HanpaesnALWKUX, KOTOPbIE MOIyT ObITb noaBepXXeHbl 3aKnMMHUBaHUIO.

3apadveit 3axeBaTHOro yCTpOIZCTBa, KaK pacKpbITO HWUXE, ABNAETCA MO 3TON npuynHe

yCTpaHeHNne Unn ymeHbLUEHNE NO MeHbLUEN Mepe 0QHOro U3 HeJgoCTaTKOB YPOBHA TEXHUKA.

CornacHo nepBOMYy acrekTy 3axBaTHOIMO0 YCTPOWCTBA, OHO COAEPXWT HEKoTopoe
KONMUYECTBO 3axBaTHbIX ANIEMEHTOB, KOTOPbIE PacMnoOSIOKEHbI BOKPYF LEHTPaNbHOW OCK
3axBaTHOro YCTPOWCTBA, M KOTOpbIE MNeXaT Ha Onope U Ha KNMUHOBUAHOM 3NIEMEHTE, MpU
3TOM KNMUHOBUAHbLIA 3NTEMEHT NpefHasHaueH Ansl NnepeBefeHNs 3aXBaTHOro anemMeHTa npu
NnepemMeLleHU K OMnope U3 NacCUBHOMO MOJIOXKEHUS B aKTUBHOE MOMOXEHUE, B KOTOPOM
3axBaTHbIA 3MNEMEHT pacnofioXKeH B 3aUEnNeHUM CO CKBaXKUHHOW TpyboW, nMpu 3TOM
3axBaTHOE YCTPOWCTBO OTMIMYAETCA TEM, YTO CHabXeHOo BbICBOOOXOAEMOW 3aXXUMHOWM

KOnoaKon.

OYHKUNS 3aKUMHOM KOMOAKM 3aKfiovaeTcs B rapaHTMPOBaHUKM TOro, YTO 3axBaTHoe
YCTPOMUCTBO, Byy4M YCTAHOBMNEHHbLIM, HE CMOXET HemnpeaHaMepeHHo yTepsiTb CBOK CUMyY
pacTsKeHUs, TO eCTb CUMy, KOTopas yAepkMBaeT 3axBaTHble 3NIEMEHTbl 3aXBaTHOro

YCTPOWCTBA B paguanbHOM 3auensieHUM Co CKBaXXUHHOW TpyBon.

Kak YNOMAHYTO BbllWle, 3aXMMHaA Konoaka HABNAETCA BbicBODOXKA2EMON. 3a cueT
CHabXeHuA 3aKUMHOW KOJ104KN BbICBOBOXKAAOLLNUM MEXaHN3MOM cywlectByeT
BO3MOHOCTb AeaKTUBaLMKW 3a>KUMHOW KOIOAKW, nocne KOTOpOI7I 3axBaTHoe yCTpOI7ICTBO

MOXeT ObITb OTCOEAUHEHO OT CKBaXXWHHOW TpyObl.

B cocTosHMM NoKos 3akMMHas kornogka MoXeT OblTb NnoAnpyXWHEHa OTHOCUMTENbHO
OMpaBku, KOTOPbIN 06pasyeT YacTb akTUBUPYHOLLIEro YCTPOMCTBA 3aXBaTHOrO YCTPOWCTBA.
3aXuMHas Konogka W onpaBka MoOryT OblTb CHabXeHbl B3auUMOAEelCTBYOLWUMU

dhukecupyrowinmMmm 3ybbamn. dukcupyrowne 3ybba MOryT MMeTb nunoobpasHyto dopmy.
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nOCpe,D,CTBOM CoXpaHeHnAa onpaBKku 3aq)I/IKCI/IpOBaHHOI7I OTHOCUTEIIbHO 3aXBaTHOIO
yCTpOIZCTBa nocne aktueBauun 3axBaTHOro yCTpOIZCTBa obecneunsaioT akKTunsupoBaHHoOE
COCTOAHUE 3axXBaTHOIo yCTpOIZCTBa Aaxe B Cclnydae HenpegHamepeHHbIX CcoBbLITUIA B

npuneraroLemMm o60pyA0BaHNK, HAaNPUMEpP Takux, YTO ObINK YNOMSAHYTbI paHee.

3aXnMHas konogka MOXeT UMETb MO MeHbLUe Mepe OfHY HAKMOHHYI KaHaBKy, koTopas
HaxoOWTCA B 3alenneHMuM C COOTBETCTBYIOLLENW HAaKMOHHOW Hanpasnswwen B
NMPOMEXYTOYHOM KOMbLie, MPUYEM CMELLEHUE NPOMEXYTOUYHOro KombLia B HanpaBneHun oT
3axBaTHOro afieMeHTa NpPUBOAWUT K paguanbHOMy CMELLEeHWK 3aXKMMHOM KONoAaku B
HanpaeneHW OT onpaBku U, TakMM 06pa3om, yTepe ero paguanbHoro NpUKpenneHus K
cTeHke Tpybbl. OceBas cuna B NPOMEXYTOUYHOM KorbLie, HanpuMep Yepes Kopnyc, KoTopbIi
COELMHEH C 3axBaTHbIM YCTPOMCTBOM, MOXET BbITSHYTb 3a)KUMHYH KOMOLKY W3 ero

aKTUBHOIO NMNONOXEHUA.

HaknoHHas NOBEPXHOCTb MPOMEXYTOYHOIo Kofbua MOXET NneXatb HeNnocpeaCcTBeHHO UK
onocpenoBaHHO Ha NpyxXmHe B Unn Ha 3aXXUMHOW KOJTOAKE, npn 3TOM noanpyxmHneaHue
3aXKUMHOW KONoaKku K onpaBke nogacp>XXmBaeTcA NPOMEXYTOHYHbIM KOJMbLIOM,
nepemMeLllaemMmblM B HanpaBneHMn K 3aXxBaTtHOMY 3JIEMEHTY, TAKUM o6pa30M MEXaHNYEeCKHN

BbicBOBOXAAsA pagounanbHO BTAHYTYIO 3a>XKMMHYIO KOJTOKY.

IOns cnocobCcTBOBaHUA CMELLEHUIO 3axBaTHbIX 3AfIEMEHTOB pagnanbHO BOBHYTPb MNpU
JeakTMBauun o MeHbLUEN Mepe ogHa npyxXmHa MoXxeT ObITb npucoegmnHeHa no MEHbLLEN
Mepe K OQHOMY U3 3aXBaTHbIX AJTEMEHTOB, NMPUYEM MPY>XKUHA MOXET ObITb npegHasHavyeHa
ANA  npeaBaputTenibHOro Harpy>XeHuAa 3axBaTHOro JanemMeHTa B HanpasleHun ero
NacCUBHOINo MnoONoXeHUA. I'Ipy>|<v|Ha MOXeET ObITb npucoegmHeHa KO BCEM 3axBaTHbIM

ANEMEHTaM.

Hanee, npepnoxeH crnoco® AN UCMNOMb30BaHWA YKa3aHHOIO 3axBaTHOMO YCTPOMUCTBA,
coepXaluii NpefBapuTEenbHOE HarpyXeHue 3aXKMMHOW KONMoAKW Ans NpuBedeHUs B
3auenneHne ¢ 4acTbl aKTUBMPYIOLLEro YCTPOWCTBA, PAacrofioKeHHOro Ans npusefeHus
3axBaTHbIX 3MEeMEHTOB B 3aUenieHne CO CKBaXWHHOW TpyGoi, npuyem 3auenneHuve
3aKMMHOIN KONMOZKM C aKTUBUPYIOLLMM YCTPOUCTBOM NpeaoTBpallaeT HenpegHamepeHHbIN

BbIXO[, 3aXBaTHbIX 3JIEMEHTOB U3 3aLenSieHUA CO CKBaXKUHHOM pr60|7|

Cnocob moxeT Takke coaepxaTtb nepesenceHne 3axBaTHbIX 3JIEMEHTOB U3 akKTUBHOIO
NOJIOXKEHNA B naccuBHoOE, BTAHYTOE, NOJIOXKEHUE, nocpencTtsoMm ynpasneHUA

aKTUBUPYHOLLMM YCTPONCTBOM.
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Cnocob mMoxeT Takxke coaepxaTtb BbICBODOXAEHWE 3aXBaTHbLIX 3JIEMEHTOB nocpencTsom

NPUNOXEHNS 0CEBOM CUMbI K KOPMYCY, HECYLLIEMY 3aXBaTHOE YCTPOUCTBO.

3axBaTHoe yCTpOI7ICTBO U cnocob, packpblTble BbILE, obecneunsatoT NOBbILLEHHYIO
HaaeXXHOCTb q)yHKLl,I/IOHI/IpOBaHI/IFI 3axBaTHoOro yCTpOIZCTBa. N Takke obecneumsatoT
YNPOLEHHYIO KOHCTPYKUUIO, KOTOpPasA CI'IOCO6CTByeT 3KOHOMMU NMpOocCTpaHCTBa U CHUXXEHUIO

CTOUMOCTN.

ueHTQaTOQZ

LleHTpaTop copepXuT HEKOTOpOe KOMMYECTBO TAr, pPacrosIoKeHHbIX Ha OAWHAKOBOM
paccToAHUM OT LEHTpanbHOW OCU LieHTpatopa U COeAUHEHHbIX C TAroguKCUpyoLlen
MypTON WM CKOMb3AWeEn MydpTON, pacrnonoXeHHbIMU Takum obpasom, 4Tobbl npu
nepeMeLleHnn no HanpaeneHUIo Apyr K Apyry NOCPeACTBOM aKTMBUPYIOLLEro yCcTponcTea
nepeBoAUTb TAMM M3 MACCUBHOMO, BTAHYTOrO, MOSIOXEHWUS B paguarnbHO paclUMpPEHHOE,
aKTMBHOE, TMOSIOXKEHUE, B KOTOPOM OHW pacronoXeHbl B HEMOCPEACTBEHHOM WU
ornocpefoBaHHOM 3auenfneHn co CKBaXXMHHOM Tpybon, unu HaobopoT, ANs nepeBefeHUN

N3 aKTUBHOIO NMNONOXEHNUA B NaCCUMBHOE MOJTOXKEHUE.

Bo Bpemsi paboTbl B CKBaXXMHHOW Tpybe unu noboin gpyroi Tpybe OoTHOCUTENBHO YacTo
Heobxoaumo, 4YTOBbI  UHCTPYyMEHTbl U obopyaoBaHue  6binM  pacnonoXeHbl
npubnuanTenbHO MO LUEHTPY CKBaXkMHHOW Tpybbl AnA  yAOBMNETBOPUTENBHOrO
byHKLMOHMPOBaHMA. Hanpumep, BO3MOXHO, YTO NMpU onepauun 3arnylweHns, nakep He B
COCTOSIHUM MPOU3BECTM TEepPMeTU3aLMIo, €ECNU  KONbLUEBOE MpPOCTPaAHCTBO  MeXay
WHCTPYMEHTOM unu obopyaoBaHUEM U CKBaXXWMHHOW Tpybon OyaeT CNULLKOM
3KCLIEHTPUYHO, Takum obpa3om 3afaBasd cnuwkom Honblioe paclimpeHne oTHOCUTENBbHO
AnanasoHa anacTUYHOCTM Nakepa B pagvanbHOM HarnpasfeHuu, B KOTOPOM KOnbLEBOE
NPOCTPaHCTBO MakcUmanbHO. [pyrue TUNUuYHbIE 3afadn LieHTpaTopa — BO3MOXHOCTb
OTLEHTPMPOBATL MO MEHbLUEN MEpPe BEPXHIOK YacTb UHCTPYMEHTA Tak, 4Tobbl onepauua
npvBeeHUa B 3aUennieHne ¢ WHCTPYMEHTOM, Hanpumep nogbemMa W ynpaBreHuA
WUHCTpyMeHTOM, Bbina obnerdyeHa. OnbIT nokasan, YTo nNpu onepauusix B Tpybax, npu
KOTOPbIX CBEpPXY WHCTPYMeHTa oO6pasyloTcs HaKoMMeHWs 4acTuy, TouKy COeAUHEHUSA
NpPeAnoYTUTENBHO LEHTPMpPOBaTb OTHOCUTENbHO Tpybbl. Torga 6onblue BEPOSTHOCTb TOrO,
YTO Ha TOYKE COEAMHEHMWA HET MOCTOPOHHUX 3NIEMEHTOB, MO CPABHEHUIO CO CriyYaem, korga
TOYKa COefAuHEHUA pacnonaraeTca 6nuxe K HUXKHEW CTOPOHE CKBadKUHHOW Tpybbl Ha

FOPU3OHTANbHOM y4aCTKe CKBaXXWUHbI.
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B npocreiiwen dpopme LEHTpaTOp MOXET COCTOATH U3 HEKOTOPOro KONM4YecTBa MrocKuX
MPY>XUH, KOTOpPblE HATAHYTbl HapyXy W OTCTOAT ApYr OT Apyra Mo OKPY>XHOCTU BOKPYr
WHCTPYMEHTa Unu obopyaoBaHUA, U KOTOPbIE TOMKAKT €ro UMKN CKNOHSIOT K CKBaXKUHHOW
Tpy6e. OkasbiBaeTcA, YTO LieHTpaTopbl 3TOr0 BUAA YacTo He AaloT [O0CTAaTOMHON rapaHTum
TOro, 4YTO WHCTPYMeHT wunu obopyaoBaHve [eWCTBUTENbHO 3alMyT LEHTpanbHoe
nonoxexHve B Tpybe unu TOro, YTO HYacTuubl OCAAYT MEXAY MNIOCKUMU MNPYXUHAMU Y
WHCTPYMEHTOM, 4TO MOXET NpMBECTU K HeobxoaumocTu nopbema o060pyAoBaHUS,
numetojero crvwkom 6onbLon auamMeTp, Yepes Cy>KeHUe NPOXoAHOro ceveHust Tpybbl. B
TakoM BapuaHTe OCYLIEeCTBIEHUA LeHTpaTop ckpebeT cTeHku TpyObl Kaxabld pas Kak
CnyckaeTca WU NOAHUMAETCs, YTO MPUBOAUT K HEHYXXHOMY TPEHUIO, U YTO MOXET, B
XyAWeM cnydae, NpUBECTU K 3aCTPEBaHUIO B TAKOM CYXXEHWM Ha MyTWM BHU3 UNN BBEPX
Tpy6bl. Mpy HaNMYUKM NOCTOAHHOW NOBEPXHOCTU KOHTAKTa CO CTEHKOW PUCK 3acTpeBaHUA B
Tpybe yBenuuuMBaeTcs, MOTOMY 4YTO W3HALIMBAKOTCA MFIOCKME MPYXMHbI LiEHTpaTopa,
obpasytloTca npobku mexay obopyaoBaHMEM U CTEHKOM TpybObl, CBA3aHHble CO
ckanblBaHWEM JKCLEHTPUYHbBIX YacTel, YTO NpUBOAMUT K adpdpekTy camoBroKUpOBKU, Tak

4YTO OCeBoOeE rnepemMeLleHmne BHyTpu CKBaXKMHHOM pr6bl cTaHoBUTCA Boriee HEBO3MOXHbIM.

Bbinu paspaboTaHbl akTUBUPYEMbIE LEHTPATOPLI, B KOTOPbIX, HaNpuUMep, LeHTpupyloLue
pbldary nepemMeLlalTcd MexaHUYecku Mexgy paguanbHO BTAHYTbIM, MACCUBHbLIM,
MONoXeHWeM W paguanbHO pPaclUMPEHHbIM, aKTUBHbLIM, TOMOXEHUEM, B KOTOPOM
LiEHTpUpYOLWMe pblMark pacronoXeHbl Tak, YToObl BOMUTU B 3aLeneHne Co CKBaXKMHHOM
Tpy6ol npu paguanbHOM MNepemMeLleHun HapyXKy OTHOCUTENbHO LIEHTpanbHOW Ocu
o6opynosaHus. MpegnouTUTeNbHO, YTOObI HAPYXKHBIR pasMep LieHTpaTopa B ero BTSHYTOM

COCTOAHUK coBnaaan ¢ Hapy>XHbiIM paaMepomMm camoro O60py,D,OBaHI/IFI.

M3 nateHTHOro gokymeHTta US 5358040 A naBecTeH LeEHTpaTop ANs UCMOSIb30BaHUSA B
CKBaXXMHHOW TpybBe. LleHTpaTop CoaepXnUT TArK, KOTOpble CBA3aHbl C BEPXHEN MydTON U
HUWXHeRn mydTon. Tarm moryT ObITb MNepemMellaTbCsAd B OCEBOM HarnpasfieHUM Mo
HanpaBneHuo Apyr K Apyry nocpeacTBOM akTUBUPYIOLEro yCTPONCTBA ANA nepeBefeHus

TAr U3 BTAHYTOrO NOJIOXKEHUA B pacClUUpeEHHOE NONoXXEHNE.

M3 naTteHTHoro pokymeHTa US 2003/0024710 A1 W3BECTHO  YCTPOWUCTBO  Ans
TPaHCNOPTUPOBKA UHCTPYMEHTOB B Tpybe, npuyem yCTPOMUCTBO MOXET YAEPKMBATLCA B
bUKCUPOBAHHOM TOSIOXKEHUN UM BbICBOBOXAATLCA OT BHYTPEHHEW CTEHKU TpyObl.

YCTPONCTBO COOEPXKUT TAMN.
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M3 nateHTHOro gokymeHTta US 4790381 A naBecTeH LEHTpaTop ANs UCMNOSb30BaHUA B
CTBOSIE CKBaXXWHbI ANA yAepXaHWs JgaTtuvMka WM OAPYroro  MHCTPYMEHTa TOYHO
LEeHTpUpOBaHHbIMU B OYypOBOW CKBa)XMHE HEe3aBUCMMO OT YIFIOBOW OpUeHTauuu

yCTpoWcCTBa.

M3 nateHTHOro pgokymeHta WO 2010/096861 A1 M3BECTHO LEHTpUpyoLlee YCTPOUCTBO,
CoAepKallee ABa LieHTpaTopa, pacrnorfioXeHHbIX Ha pacCcTOAHUM APYr OT Apyra B 0CEBOM
HanpasneHun. Kaxablii U3 LeHTpaTopoB CMELLEH NOCPEACTBOM MPYXWUHbI B paclUMpPEHHOE
COCTOSIHWE paaunanbHO HapyXXy ¢ obpasoBaHUEM KOHTaKTa C BHYTPEHHEN MOBEPXHOCTbIO

Tpy6bl. LieHTpaTopbl NepeoHavanbHo 3adUKCUPOBaHbl BO BTAHYTOM MOMOXEHUU.

Korga ueHTpaTopbl YpPOBHA TEXHWUKM aKTUBUPYIOT MOCPEeACTBOM  aKTUBMPYIOLLEro
YCTPOMCTBA, KOTOpOE Takke akTUBUPYET WU [pyrne KOMMOHEHTbl WHCTPYMEHTa Wiu
o6opynoBaHUSA, MOXET MPOU3OUTU aKTMBaLMS yKasaHHbIX KOMMOHEHTOB U LieHTpaTopa B

HeCOOTBeTCTByI'OU.lelz nocnenoBaTtesibHOCTH.

Mpu HenpegHaMepeHHOW [feaKkTUBaUMM LIEHTpaTopa akTUBUPYHOLWMM YCTPOWCTBOM C

yTpaT0|7| nMm aKTI/IBI/IpyI'OLI.l,eﬁ CuUnbl MOTYT I'IpOI/I3OI7ITI/I nedanbHbl€ NoOCNenCcTBUA.

Takke W3BECTHbl LEHTpaTopbl, COCTOSLWME W3 opHoro unu 6Gonee OTAENbHbIX
KOMMOHEHTOB, KOTOpblE NMPUKPennsTcs Ha obopyaoBaHUn cHapyxu. LleHTpaTopbl aToro
BMAA Takke MOryT npeacTaensTb CoOOW LeHTpUpyloLee KoNbLO, KOTOpoe HazeTo U
3aUKCMPOBAHO B HYXHOW Touyke Ha obopyaoBaHUKM, KOTOpOe [LOMMKHO ObiTb
OTLeHTpUpoBaHO. Takoe peLleHUe He MO3BONSeT AOCTUIHYTb MOSIHOMO LEHTPUPOBaHUS,
MOTOMY YTO [JOMKHO OblTb HEKOTOpPOe MNPOCTPAHCTBO MeXAy CTeHKOW Tpybbl U
LEHTpaToOpOM Afs BO3MOXHOCTW MNEpeMeLLeHUs BBEPX U BHU3 Tpybbl. 3TO 0cobBeHHO
CINOXHO, Korga HeobXo4MMO NPOWTU CYXKEHUSI B CKBaxkuHe. MoaToMy aTOT TUN LieHTpaTopa
MMEeeT OrpaHUYEeHHbIN AnanasoH UCMoNb30BaHUA 1 MOTOMY 0ObIYHO UCMONb3YETCH ckopee
LNA YMeHbLUEHUs TpeHUs 060pya0BaHNsA, KOTopoe Heo6XoaUMO CNYCTUTbL UMK NOAHSATL U3

TpyObl, a He AN LeHTPUPOBaHUS.

3apaden LEeHTPaTOopa, KaK pacKpbITO HWXE, ABNAETCA yCTpaHEHUE UM yMeHbLUEHNE MO

MeHbLUEN mMmepe 0gHOro N3 HegoCTaTKoOB YPOBHA TEXHUKN.

CornacHo nepBOMYy acnekTy LeHTpaTtopa, OH COAEpPXWUT HEKOTOpOe KONMUYecTBO TSI,
KOTOPbIE pacrnonoXeHbl HA PacCTOSHUU APYT OT ApYyra BOKPYr LEHTparleHOM OCu, U KOTopble
coefMHEHbI C TAropukcupyowen MygpTon U co ckoNb3awen MydTon, pacnosfioXeHHbIMU

Takum 06pas3om, 4ToObl NepemelyaTbCA NO HanpaBNEHW ApPYyr K Apyry nocpencTBoM
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aKTMBUPYIOLLIEro YCTPOMCTBA WU, Takum obpasom, MNepeBoAUTb TArM U3 MaCCUBHOrO,
paguanbHO BTAHYTOro, NOMOXEHUSA B paguanbHO paclUMpeHHOE, aKTUBHOE, MOMOXEHUE, B
KOTOPOM OHW pacnonoXeHbl B HEMOCPEACTBEHHOM UM ONOCPEAOBaHHOM 3aLENSIEHUN CO
CKBaXXMHHOW TpyboNr, Npu 3aTOM LEHTPaTOp OTIMHAETCA TEM, UTO CHabXeH MO MeHbLUeln
Mepe OAHUM TArobUKCUPYIOLLMM 3NIEMEHTOM, KOTOPbIA HAaXOAUTCA B HENOCPEACTBEHHOM
Wnu onocpefoBaHHOM YCNOBHOM GMokMpyloWeM 3auensieHum C  aKkTUBMPYHOLLUM

YCTPOWUCTBOM.

B npegnoyTuTENbHOM BapyaHTe OCyLLECTBNEHUS TArOOUKCUPYIOLLUIA 3NeMEHT HaxoauTcs
B YCNOBHOM GrOKMpYHOLLEM 3aLenneHn ¢ akTUBUMPYIOLMM YCTPOUCTBOM Yepes Oonpasky,
koTopasi MpOXOAuT 4epe3 LeHTpatop. Pacnonaras TArocuKCUpyOWMA 3neMeHT B
yCcrnoBHOM OGnokupytoleM 3auennieHnn ¢ akTUBUPYHOLLMM YCTPOMCTBOM, CTaHOBUTCSH
BO3MOXHO  YMNpaBnsTb  MOCMNe[oBaTeNbHOCTb — akTMBaUuKW, KoTopas  ynpaenset
LEHTPaTopoOM W APYrMMU KOMMOHEHTaMW, akTUBUPYEMbIMU TEeM e aKTUBUPYHLLUM
YCTPOMUCTBOM. YKasaHHble Apyrue KOMMOHEHTbI MOryT COAepKaTb, Hanpumep, HO He
orpaHuMuMBasichb, NakepHbl 3MeMeHT, 3axBaTHOE YCTPOWCTBO W/UNKM KranaH, KOTOopbIi
MOXEeT WCMOoNb30BaTbCs B repMEeTU3MPYIOLLEM YCTPOWCTBE, COAEPXKALLEM LiEHTpaTop
cormnacHo Hacrtosiemy u3obpeTeHuo. Hanpumep, [pyrMe KOMMOHEHTbI, KOTOpble
Haxo4sATCA Ha MPOTUBOMONOXHOW CTOPOHE LeHTpaTopa OTHOCUTENbHO akTUBUPYIOLLEro
YCTPOMCTBA, HEe MOryT ObiTb aKTUBUPOBAaHbI MOCPEACTBOM OMPaBKU WM aKTUBUPYHOLLEro
MexaHusmMa npexge, 4em OyaeT akTUBMpOBaAH LeHTpatop, W, Takum obpasom,

BbICBODOXOEH N3 ero YCJTOBHOIO 6n0|<|/|py+0u4ero 3auenneHna C OI'IpGBKOI7I.

TAarodMKCUPYOLWNA aNeMEHT MOXET BbITb pagnanbHO CMeLLaeMbiM B TArOUKCUPYOLLER
MydpTe. B apyrnx npumepax OCyLLeCTBIEHUA TArOUKCUPYIOLWLMA 3rEeMEHT MOXeT ObITb

3aKpenneH, Hanpumep LWapHUPHO.

®DyHKUMEN TAroUKCUPYIOLLEro afeMeHTa SABMAeTCA rapaHTMpoBaHWe COeAMHEHUSA
TAropukcupyrowen MmydpTel B OCEBOM HanpasneHun nMbo ¢ onpasBkor, NMBO ¢ KOPNYyCoM.
OpvH 13 BO3MOXHbIX CMocoBoB TakoW peanusauum COCTOMT B 3afaHuu  AfNWHbI
TAropUKCMpyoLLEro anemMeHTa B paguaneHoM HanpasreHun Gonbluel, Yem paguarnbHas
TONWMHa TArodukeupytowen mydptol. TArobUKCUPYIOLWLNA 3NTIEMEHT U, Takum o0Bpasom,
TAropukcmpytowaa mydTta, AOMKHbI No3ToMy BbiTb B (PUKCUPYIOLLEM 3aLenfIEHUN Unn ¢
onpaBKoW UK C 4acTbio Kopnyca, CoefMHEHHON ¢ LeHTpaTopom. Ckonb3swasa mydTa, kak
npaBuIio, 3aNacTU4HO NPUMbIKAET K KOprycy BAOMb OCU. 3TO B CBOK ovepefb MPUBOAUT K
TOMY, u4TO LEHTpaTop MOfHOCTbIO 3adUKCUPOBaAH OT MEPEMELLEHUS B OCEBOM

HanpasneHun, ecnu TFIFOC*)I/IKCI/IpyI'OU.l,Mlz ANEeMEHT HaxXxoanTCA B yCJTOBHOM 3auUenneHnn cC
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OMpaBKol, Torga Kak, ecnv TAroUKCUPYIOLWWUIA 3MEMEHT HAXOAUTCS B YCIOBHOM
uKCcUpylOLLEM 3auennieHnun C KOPNycoMm, TO YKasaHHOe YCroBHOe dUKcupyloLlee
3auenneHune, no cywlecTsy, (OUKCUPYET CKOMb3ALLYID MYDTY U TArOOUKCUMPYIOLLYI0 MydTY
LPYr OTHOCUTENbLHO Apyra, B TO BPEMS Kak LeHTpaTop MOXeT nepemMellaTbCsl B OCEBOM

HanpasneHun n, TakKum o6pa30M, akTuneupoBaTtb Apyrue KOMNOHEHTbI o6opy,u,0|3aHv|s=|.

Takum o6pazoM rapaHTUPYHT, YTO TONBbKO OrPaHUYEHHOE OTHOCUTESbHOE NepeMeLleHue
MOXET MPOUCXOAUTE MEXAY OMNpaBKOW aKTUBUPYIOLLErO YCTPOWCTBA U TArOUKCUPYHOLLeit
MydhTOM, Npexne Yem KOprnyc CMECTUTCS B HY)XXHOE MONOXKEeHWe OTHOCUMTENbHO
TArogumkcupyowen MydTel. B pesynbtate aToro oTHOCUTENBLHOMO NepeMeLLeHns Mexay
TArouKkcupyoLwein MygpToih U KOpNycoM TArM NEepeBOASATCA B WX aKTUBUPOBaHHblE
NONoXeHUsi NOCPeACTBOM MOAMNPYXUHEHHOW ckonb3siwen MydThl. [Mocne aToro onpaeka
MOXeT ObITb NepemelleHa fanee oTHOCUTENbHO TArodukcupytowen MydTel U, B CBOKO
ovepenb, MOXET aKTMBMPOBAaTb Mobble ApyrMe KOMMOHEHTbI, KOTOpblE akTUBUPYIOTCA TEM

e caMblM aKTUBUPYIOLLUM YCTPOMCTBOM.

Takum 06pa3oM, MOXHO NPenoTBPaTUTb BXOXAEHUE TAroUKCUPYIOLLEro aneMeHTa B
duvKcupytoLllee 3auenneHne ¢ KoprycoM npexzae, 4YeM Tsarodukcupylowas mydgra u
ckonb3swas MygTa nofonayT AOCTaToOuHO BrM3ko Apyr K Apyry, YToGbl TAMM OKasanuch B

NX COOTBETCTBYHOLNX aKTUBUPOBAHHBLIX MOJTOXKEHNAX.

Takke, MOXHO npenoTepaTuTb BbIXO4 TAr U3 UX AKTUBHbIX NONoXeHUM npexge, 4Yem

KOosmnbLEBaA KaHaBKa OnpaBKU 6y,qu CHOBa BblPpOBHEHA C TFIFOC*)I/IKCI/IpyI'OLLl,I/IM ANEMEHTOM.

Taru moryT 6bITb CMeLLEHbl B HanpaBneHUU X aKTUBMPOBAaHHbIX MOOXEHW NOCPEACTBOM
cMmellamx cpeacts. Cvellatolme cpeacTsa MOryT, Kak npaBuno, NpeacTaBnsaTs coboi

OfHY unu Gonee NpPyxuH.

Hanee, npepgnoxeH cnocob ANs WCMNOMb30BaHUA B CKBaXXWHHOM Tpybe LeHTpaTopa,
COAEpPKaLLero HEKOTOPOE KONMMYECTBO TAr, pacnpefeneHHbIX BOKPYr LEHTPanbHOW OCU, U
COEOMHEHHbIX C TAroUKCUPYIOLLER MY(PTON U CKONb3AWEN MYQTON, pacnofoXeHHbIMU
Tak, 4Tobbl NPV CMELLEHUN NO HanpaBreHWIO APYr K ApYry NOCPEACTBOM aKTMBUPYOLLEro
YCTPOWCTBA MNEPEBECTM TAMM W3 NaCCUBHOrO, BTAHYTOro, MOSIOXKEHUA B aKTUBHOE
nonoXeHuWe, B KOTOPOM OHW pPacrorioXKeHbl B 3auUenfieHUM CO CKBadKUHHOW Tpyboi, npu
aToM cnocob oTnMYaeTcs TeM, YTO COAEPXKUT cneayioLlee:

- OCHaLLaloT LiEeHTpaTop TAropUKCUMPYOLLUM 3N1EMEHTOM;

- MO3BOSIAOT TArOUKCUPYIOLLIEMY ANIEMEHTY HEMNOCPEACTBEHHO UMK OMNOCPEAOBAHHO

ObITb B YyCNnoOBHOM 3auenneHnn ¢ aktTusmpyrownm yCTpOI7ICTBOM.
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Cnoco6 MOXeT Takxke cofepaTb cregyLlee:

- CMELLalT KOpnyc LEeHTpaTopa OTHOCUTENbHO TAro(UKCUPYHOLWEro anemeHTa
[LOCTaTOMHO ANS BblpaBHMBaHUS TAMOUKCUPYIOLLEro anemMeHTa ¢ ocBoboxgatoLyeit
KaHaBKoWA B kopnyce; 1

- CMeLLalT TAroUKCUPYIOLWUIA  3NEMEHT U3  (PUKCUPYHOLLEro 3auenfieHuss ¢

aKTUBUPYHOLLMM YCTPONCTBOM.

Ll,eHTpaTop K crnoco®, ornMcaHHbIe Bhile, NO3BOSAOT yCTaHaBnMBaTb LEHTPATOP B Hy)KHOI7I
nocnenoBaTernibHOCTH, Korga oOH B3aI/IMO,D,eI7ICTByeT C OPYrMMU KOMMNOHEHTaMMW. Takxe,

npeanorepalaloT BOIMOXHOCTb HENpeaHaMEPEHHOTO BbICBOBOXKAEHUSA LUeHTpaTopa.

OcBoboXxaaloLlee YCTPOUCTBO:

OcBoboxpgatoliee YCTPOMCTBO UCNonb3yoT AnA o6opyaoBaHUA, npegHasHaveHHoro Ans
MCNONMb30BaTbCA B CKBaXWHHOW Tpybe, B KOTOPOM aKTUBUPYHOLLEE YCTPOWCTBO
npeaHasHavyeHo AN NPUNoXeHUA OCEBbIX CUM B PasfNUYHbIX HanpaBneHUAX K HEKOTOPOMY
KONMUYEeCTBY B3aWMOCBA3aHHbIX KOMMOHEHTOB o06GopypoBaHusa. Ocsoboxpgalollee
YCTPOWCTBO COAEPXXUT TMOABECHYH 4acTb [ANA Mepefadn OCeBbIX CUM  MeXay
KOMMoHeHTaMu obopyaoBaHus. MNMocpeacTBOM MPUMOXKEHUA OCEBbIX CUM B PasfUYHbIX
HanpaBneHNaX K B3aUMOCBA3aHHbIM KOMMOHEHTaM 060pyA0BaHUA MEXAY KOMMOHEHTaMU

O60py,D,OBaHI/IFI 6y,£|,yT yCTaHOBJ1EHbI UM BBEAEHbI OCEBbIE CUNbI.

Korpa o6opypoBaHue, Hanpumep B BULE WHCTPYMEHTOB UIU KOHCTPYKLUWI, [OMKHO ObITb
MCMONb30BAHO B CKBaXMHHOW Tpybe, 4acTo HeobXoaumo akTMBMpOBaTb 060pyAoBaHue

nocne Toro, Kak oOHO BbINI0 NOMELLEHO B HY>KHO€E MOJ10XKEHUNE B CKBaXXMHHOW pr6e.

Ob6opypoBaHne, kOTOpoe AOMKHO ObITb 3addMKCUPOBAHO, MOXET MNpencTaBnAaTe cobon,
HanpuMep, CKBaXKUHHYIO 3arfylwKky, KpOHWTENH noaBecku Tpybbl unuM gpyroe
pasasuraiouieecs obopypoBaHue, unu obopygosaHue, kotopoe 6biNo npegsapuUTenbHO
ycTaHoBneHo B Tpybe, Hanpumep knanaH. AKTuBauus o6opyaoBaHUSA Takoro Tuna 4acto
COCTOMT B  OCYLIECTBIEHUW  paguvanbHOro  paclumpeHus  cUKcUpylowmx  u
repmMeTU3UPYIOLLNX YCTPOWCTB MNOCPEACTBOM OCYLIECTBIIEHUA OCEBOrO CXaTUs MeXay
KOMMNoHeHTamn ob6opypoBanua. [Mpyu akTMBauum knanaHa 3TO OCEBOE CMeLleHue

MCNOoNb3yrOT ANA ero npuseaeHnA N3 OTKpbITOro COCTOAHUA B 3aKpbITOE, UIU HaO60pOT.

MNa3BecTHa akTuBauus o6opy,u,osaHv|s=| nocpencTtsoM, HanpumMmep, HaTAaAXeHWUA, OaBlEHUA,
BpaweHna unn AguHamMundeckoro BO30,ENCTBUSA nocpencTsoM pas3nnyHblX MNpPUBOLOB,

KOTOpPbIE MOTYT ObITb ynpaelidA€Mbl ANTEKTPUYECKU, TMAPaBITUYECKN NN MEXAHNYECKMN. Ecnu



10

15

20

25

30

19

Ncnonb3yeTcs akTUBUpPYoLLEE YyCTPOUCTBO, OBbIMHBIM ABMSETCS TakKe UCMOSNb30BaHUE ero
obpaTHoOM hyHKUMM NpK AeakTMBauuK obopynoBaHus. Hanpumep, anekTponpueog MoXeT
BbITb 3anyLleH B HanpaBneHUn BpaweHUs, NPOTUBOMOMOXHOM K UCTONb3yeEMOMY BO BPEMSA
onepauuu aktupauuu. OfHako BO MHOIMMX Cry4Yasx akTUBMpYlOLME MeXaHW3Mbl He
peBepcupyeMbl, YTO NpeanonaraeT Harnuyue oTaenbHoro ocsoboxaatoLero ycTpomcTea B
cnydvasx, korga HyXHO BbicBO6OAWUTbL MNM geakTuBupoBaTb obopypoBaHue. OBbIMHO
HepeBepcupyemble akTUBMpPYLOLLME MeXaHU3Mbl (PYHKLUMOHUPYIOT TakuM 06pa3om, YTo AnA
paspesaHus ocu M ocnabneHuss HeobxoAMMO MpPUMNOXEHWE [OCTAaTOMHOW cunbl (Kak
npaBuIo, K YacTu YMEHbLUEHHOro MonepeYHoro ceveHuns), Npudem ocb SIBNAETCA MECTOM
3aKpenneHna yCcTaHOBOYHOMO WHCTPYMeHTa M obopyaoBaHWsA, KOTOpOe AOSMKHO ObITb
aktuupoBaHo. Korga ocb paspesaHa, yCTaHOBOYHbIA WMHCTPYMEHT BbiCBOOOXAAKOT OT
obopynosaHusa. [anee, 0bbiMHO 06opynoBaHMe cHabXaloT BHYTPEHHUM OUKCUPYIOLLUM
MEXaHU3MOM, Hanpumep XpanoBbiM MEXaHU3MOM, KOTOpbIi nNpefHasHadeH AnA
COXpaHeHWsa cunbl, NnepefaHHon OT yCTaHOBOYHOro UHCTpYMeEHTa Ha o6opyfoBaHue, nocne
TOro Kak ocb paspesaHa. [ons peaktvBauuun UKCUPYIOLWLEro MexaHuama Heobxogumo
Mcnonb3oBaTh OTAENbHbIA NOABEMHBIN UHCTPYMEHT, YTO U3BECTHO CNeuuanucTy B 4aHHOW

obnacTu.

M3 nateHTHoro pokymeHTa US 2002/170710 masecTHa oceoboxpatolwaa cucrema ans
CKBaXKMHHOro nakepa. OcBoboxgawllan cUCTEMa COAEPXUT OCBODOXAAKLLEE KOMbLO,
KOTOpOE aKkTUBMPYHT OCBOOOXKOALWWM WUHCTPYMEHTOM, COAep’KalluM nanel LaHroBoro
naTpoHa W KOHWYECKUA 3MEMEHT, KOTOpble BbIMOMHEHbI MNepemMelaeMbiMU  Apyr
OTHOCUTENBbHO Apyra. B ocBoboxgatowemM korbLe BbINONMHEHbl YEPEeAYIOWMNECS NPOPEe3U 1
BCTPOEHHbLIA YKMOH, HanpaefeHHbIA paguanbHo Hapyxy. Kombuo yaepxuBaeTcs B
3aMKCUPOBAHHOM  MONOXeHUn  obogamu, paspblBaeMbiMKU  Mo4  AEWCTBUEM

ocBoboxgatowiero MHCTPYMEHTA.

M3 nateHTHoro gokymeHta US 2006/131011 nsBecTHO ocBoboxpatollee yCTpoOMUCTBO Ans
CKBa&)>KUHHOTO WHCTpyMeHTa. OcBoboxpawwuii MEXaHU3M akKTUBUPYHT MNOCPELCTBOM

paananbHOro nepemMelleHna q)I/IKCI/IpyI'OLLl,eFO KonbLa.

N3BecTHO, 4TO aKTUBUPYHOLLUME YCTPOMCTBA BbLIXOAST W3 CTPOS UMM nosyyarT
NoBpPEeXOEHUsI CNycTs HekoTopoe Bpems. [puuMHbl Bbixoga M3 CTPOS U MOBPEXAEHUN
MOryT 3akruvaTbCA B KOPPO3WU UMM OOLUEM YXYALUEHUU (PUSUYECKUX XapaKTepUCTUK
maTtepuana us-za Bo3felCTBUS XMMUKaTOB, NPUKPENIeHUst HexenaTernbHblX MaTtep1anos
UNK 3aKNUHUBAHWSA aKTUBUPYHOLLEro YCTPOWUCTBA, a, B KpalHUX crnydasix, Aaxe XOnoaHou

CBapKn KOMMNOHEHTOB. Torpa, equUHCTBEHHLIM peweHnemM MoXeT ObITb Aoporocrosiwiee
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BbIOypuBaHue obopyaoBaHUA UK ero YacTein ANa OMUCTKU CKBaXXMHHOW TpyObl. B xyawem
crnyvyae ckBakMHa pforbkHa OblTb OCTaBneHa WM 3akpbiTa, YTO BriedeT 3a coboi

nocnencTenA B BuAe OrpoMHbIX q)I/IHaHCOBbIX noTepb.

3apadeit ocsoboxgaroLlero yCTpOIZCTBa, KaK onncaHo HWXxe, ABNAEeTCA yCTpaHeHue unun

YMEHbLUEHUE NO MeHbLUEN mMepe OgHOro n3 He4oCTaTKoOB YPOBHA TEXHUKNA.

CornacHo nepBoMy acnekTy ocBOOOXalLero yCTpoOMCTBa, OHO COAEPXKUT MOLBECHYHO
YacTb ANA nepefaduM OCeBblX CUM K KOMMOHEHTaM 06OpyAoBaHWsA, MNpu  3TOM
ocBoboxpatLlee YCTPOUCTBO OTIMYAETCs TEM, YTO MOABECHAs 4YacTb OnNuMpaeTcs Ha
aKTUBaTop W npegHasHaveHa ANs COBMECTHOW paboTbl C akTUBUPYHOLLMM YCTPOWUCTBOM,
npu 3TOM MoABecHas 4acTb MOXeT ObiTb NpuKpenneHa K OZHOMY W3 KOMMOHEHTOB

O60py,D,OBaHI/IFI C BO3MOXHOCTbH BbICBOBOXAEHUS.

B ogHom BapunaHTe OCYLLECTBIIEHUA aKTUBATOP PacnonoXXeH BOKPyr ueHTpaanon ocuH

ocBoboxgatowiero yCTpOIZCTBa C BOBMO>XHOCTbIO BpaLlEHUA.

MoaBecHasn YacTb 06pasyeT yaepKMBalLWmMii anemMeHT NS akTUBUPYHOLLEero yCTpoUcTBa.
Takum o6pas3oM, akTUBUpYyKLLEe YCTPOUCTBO pasrpykalT npu  BblcBOGOXAEHWUM

nonBeCHON YacTu.

OnuH KOMNOHEHT 060pYyA0BaHNUA MOXKET NpeaAcTaBnATb coboi Kopnyc, BTOPON KOMMOHEHT
obopynoBaHMs — akTMBaTop 3arfylku, a TPETU KOMMOHEHT — COOTBETCTBYHLLYHO
CTArMBAIOLLYIO raliky. YkasaHHbIl KOpNyC COAEPXKUT TPETbH KOPMYCHYH YacTb U YeTBepTYHo

KOPMYCHYI0 YacTb.
MoaBecHasn YacTb MOXET NpeAcTaBnsTe COBON OMOPHYIO BTYIIKY.

OnopHas BTynka MOXeT ObiTb 3adMKCUpoBaHa B OCEBOM HarpabfeHWU B akTUBHOM
MONOXEeHUN MOCPELCTBOM HEKOTOPOro KoriMyectsa ocBOOOXAAKLIMX KOMOAOK, KOTOpble
pacnonoXeHbl Ha HEKOTOPOM pPacCTOSHUM Apyr OT Apyra BOKPYr OMOPHOW BTYIKK.
OcBoboxgatLme KoroakM MOryT HaxoguTbCs B 3aUENNeHUn C TPeTbel KOpnycHOW
4acTblo, BXOXKAEHME B KOTOPOE OCYLLECTBNSETCS NOCPEACTBOM pagauanbHOro CMeLLeHus,
npu aToM ocBobOXaalLMne KONoAKW MOCPeLCTBOM YETBEPTOM KOPMYyCHOW 4acTu MoryTt

yOoepXmneatbCA OT CMELLEHNA N BbIXO4a U3 paananbHOro savenneHnd ¢ OI'IOpHOI7I BTyJ'IKOI7I.

TpeTbFI KOopnycHada 4acTb U YETBEPTAA KOPNYyCHAaA YaCcTb MOryT ObITb COeaMHEHBI B OCEBOM
HanpasneHnn nNocpencrBeoOM CpPE3HbIX LIJTI/IC*)TOB, TakKe HasblBaeMbIX 0CBoOOXaAOLWUMMN

donTamu.
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CpesHble WTUMTEI BbIMNOMHEHbI TakMM 06pa3om, 4YToGbl CrioMaTbCs NPU MPUITOXKEHUN
OCEBOW CUMbI BhILLE ONpeaeneHHON BENUYMHbI K TpeThel UM YETBEPTON KOPMyCHOWM YacTy,
yaepkvBaemol YeTBEPTON UK TPETbEeN KopMnyCHOW YacTbh, COOTBETCTBEHHO. Nocne Toro,
Kak CpesHble LWTUMTblI CroMaHbl, NPOUCXOAUT OCEBOE CMELLEHUE TPETbel KOpPMyCHOW
4YacTU OTHOCUTENbHO YETBEPTON KOPNYCHOW YacTu, UM HaobopoT, B pesynbTaTe Yero B TO
e BpeMsi ocBoboXaaloLWMe KONoAKMA Nony4vaT BO3MOXHOCTL pagunanbHOro CMeLeHns ¢
BbIXOAOM W3 3auenfieHnUss C OropHoW BTynkoW B ocBoGOXAaOWYy  KaHaBKy,

PacnonoXeHHY0 B YETBEPTON KOPMYCHOW YacTy.

BricBo60OXOaeMbIA ynop C NrevyeBOr 4acTbld MOXeT ObiTb NPUCOEAUHEH K YeTBepToun
KOPNYCHOW YacTu, B KOTOPOW, NpWU BbICBOBOXAEHWN, BbICBOBOXA2aEeMbIA YyNOp MPUXOLUT B
COMPUKOCHOBEHWE C COOTBETCTBYIOLUMM MNSIEYOM TPETbeW KOPMYCHOW 4acTu. Takum
obpasom, nonHoe pasfeneHue TpeTbel KOPNyCHOW YacTu U YETBEPTOW KOPMYCHOW YacTu
npyv BbicBOGOXAEHMM npefoTBpalleHo. B ogHom BapuaHTe OCyLWEeCTBMAEHUA Ynop

npeacraenseT coboin KOMbLUEBYIO ramky.

OnopHble GOypTUMKM akTuBaTopa 3arfylku MoryT OblTb B 3aLenfieHUn C OMopHbIMU
NMOBEPXHOCTAMU OMOPHOKN BTYNKW. AKTUBATOP 3arnyLLKU HaX0AMTCA TakxKe B 3aLenneHnmn co
LUNWLEBON rako B akTUBMPYIOLLEM YCTPOMCTBE ANS MOrMoweHns BpalaTesnbHbIX CUn,

YTO 6y,£|,eT 06bACHEHO B cneumasibHON YacTu ONUCaHUA.

Hanee, npeanoxeH crnoco6 AnNA WCNonb3oBaHWA OCBOOOXAaloLWero ycTpoicTBa B
CKBa)XUHHOW Tpybe, B KOTOPOM aKTUMBUPYKOLLEE YCTPOWUCTBO NpedHasHadyeHo nAns
MPUMOXEHUA OCEBbIX CWUM B Pasfu4YHbIX HanpaBneHUsaX K HEeKOTOPOMY KONUYECTBY
B3aUMOCBSA3aHHbIX KOMMOHEHTOB 0OOpPYAOBaHUA U COAEPXUT MOABECHYK 4acTb ANA
nepenavn OCEBbIX CUIT MeXAY KOMMNOHeHTaMu o6opyAoBaHUA, NPUYEM CNocob CoOaepPXUT
criepytolLlee:

- YAEPXUBAOT  MOABECHYK  YacTb, OMNUPAaKlOLWYCA Ha  akTueaTop WU
B3aUMOZENCTBYIOLLYIO C OOHUM U3 KOMMOHEHTOB 0G0pYyA0BaHUSA, B 3aLenfieHun ¢ Apyrum
KOMMOHEHTOM 060pyA0BaHUS; U

- BbIcBOOOXAAlOT MOABECHYK 4acTb W3 MOCNEAHEro YKasaHHOro KOMMOHEeHTa

obopynoBaHus.

MNopBecHan YacTb MOXeT ObITb BbICBODOXOEHA B OCEBOM HanpasneHnn n, TakKum o6pa30M,
MOXeT BblcBOOOOWUTE OCEBLIE CUSTbI pacTA>XeHUA, NnepeMecTuB TPETbIO KOPNYCHYIO YacCTb B

OoceBOM HanpasJieHUN OTHOCUTESIbHO l-IeTBepTOI‘/'I KOpI'IyCHOI7I 4HacTu.
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Korga Heobxogammo npon3secTun BbicBODOXKOEHNE, WHCTPYMEHT, KaK npaBuio, COeanHAIOT C
JNIOBUIBHOW LLUEWKOW, NOCHe Yero KOpnyC Harpy>akwT B 0CEBOM HanpasneHMn 40 TEX Nop,
noka cCpes3Hble LIJTI/IC*)TbI, KOTOpblE M3HaYalnbHO COECOUHAIOT TPETbKO KOPNYCHYKO 4acTb C

l-IeTBepTOI‘/'I KOpI'IyCHOI7I 4acTblo HE CITOMatroTCA.

1k BbillenpmneseeHHoOro onncaHnAa NOHATHO, YTO ocBoboxgarwlLlee yCTpOI7ICTBO N crnocob,
OnncaHHble Bblle, NO3BOJIAT NPOU3BECTU BbIcBODOXAEHNE akKTusupyrowiero yCTpOIZCTBa,
Aaxke ecnn OHO noBpeXAeHO WM HE UCNOoNb3yeTCA TakK, KakK nogpas3ymMeBanocb

M3Ha4vyanbHo, Mo APYrUM NPpUYUHAM.
KnanaH:

Knanam, I'Ipe,D,Ha3Ha‘-IeHHbII7I AnA ncnonb3oBaHA B TrEpPMETUIUPYIOLLIEM yCTpOIZCTBe,
CoOOAEepPXXUT KopnyC KnanaHa W 3aBUXKy KranaHa, BbINOJIHEHHYIO C BO3MOXHOCTbIO
CMeLleHNnA B 0CeBOM HanpaBlieHUN B KOpNyce U BbINOJNMTHEHHYIO C BO3SMOXXHOCTbLIO OTKPbITUA
ANA BblpaBHUBaHUA OaBliEHUA UMK 3aKPbITUA, NPU 3TOM B 3aBUXKE KrnanaHa BbINOJIHEHO
no MeHbLIeN MEpPE OAHO KnanaHHoe OTBEPCTUE ONA nepemMeLleHUA MeXxay 3aKpbiTbiM
NOJIOXKEHMEM U OTKPbLITBIM MOJIOXKEHUEM, NPUYEM B YKAa3aHHOM OTKPbLITOM MOJNOXEHUU OHO

coobLaeTca N0 MeHbLUER mMmepe C O AHUM KnanaHHbIM OTBEPCTUEM Kopnyca KnanaHa.

KnanaHbl B 0o6opyaoBaHun, KOTOpoe CryckaloT B CKBaXKUMHHYIO TpyOy, uHorga, Bpems ot
BPEMEHM, NOABEPraTCca HenpeaHaMepPEeHHbIM HanpPsXXEHUAM OT CMEXHbIX KOMMOHEHTOB.
Hanpumep, 6biBaeT, cnydaeTcs, YTO kranaHbl 3TOro BMAa NOBPEXAATCA Najarowumu
obbekTaMu B CKBaxkKMHHOW Tpybe. Tawkke MOXET CnyuUTbCsA, YTO OTCYTCTBYET AOCTYN K
KnanaHHOMY MEeXaHU3My W3-3a CKOMIEHWA YacTuy,. Takke cnyyalTca 3akfMHUBaHUA
MexXaHu3ma, Hanpumep wus3-3a KOppo3UM WNU WHOPOAHBIX Ten, HenpegHaMepeHHo
NonaBLUNX B MEXaHU3M. TpeTuin criydan, KOTOPbIN HacTo NPOUCXOOUT B CKBaXKUHHOW TpyDe,
B KOTOpOW oxuvpaembl 6onblUMe CKOMMEHMA MOCTOPOHHUX YacTuL, YacTo HasblBaeMblX
OCbiMblo, — 3TO 3abuBaHMe KManaHHOro MexaHu3ma YKasaHHbIMW MOCTOPOHHUMMU
YacTuuamMun BO BpEMS OMPECCOBKU. 3TO YacTo NPUBOAMUT K TOMY, YTO KranaHHbI MeXaHU3m
CTAHOBUTCS MeaSieHHee Unu nonHocTblo 6nokMpyeTcs. B niobom cnyyae, knanaH 6onee He

MOXEeT pa6OTaTb npeanovYTuTeENbHbIM o6pa30M.

MNaBecTHO, 4YTO KNanaHbl MOryT GbiTb aKTUBUMPOBaHbI MOCPEACTBOM Pa3fMYHbIX NPUBOLOB.
Mpu  MCNONb30BaHWM  MEXaHWYECKUX  aKTUBMPYHOLUMX  YCTPOUCTB BO  BpPEMS
[leaKTUBUPOBaAHHOIO COCTOSHUS KknanaHoB oOblMHa peBepcuBHas paboTa ykasaHHbIX
aKTUBUPYHOLLMX YCTPOMCTB. Hanpumep, Bo Bpems feakTUBaLUUKU 3rekTpUdeckuii npueog

AOJKEH BpaLlaTbCA B HanpasneHn spalleHnA, NpoTUBOMNONOXHOM K UCMOJ1b3YyEMOMY BO
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BpeEMA onepaunn akTtusauuin. Mo pPas3nnMyHbIM MNPUYNHaEM MOXKET ObITb HEBO3MOXHO

ynpaeATb KnanaHoOM U3HavanbHO 3agyMaHHbIM o6pa30M.

M3 nateHTHOro gokymeHnta US 2012/0119125 n3BecTeH knanaH ¢ KOpMycom knanaHa u
3aBWKKOW KrnanaHa, BbIMOSTHEHHOW C BO3MOXHOCTbIO CMELLEHUA B OCEBOM HanpasrieHWn B
Kkopnyce knanaHa W BbINOMIHEHHONW C BO3MOXHOCTbI OTKPbLITUS ANA BblpaBHUBaAHUA
AaBreHusa unu 3akpbltua. MNpu cbopke unm nepeobopynoBaHUM COEAUHEHUE «Talka-BUHT»

MOXKeT ObITb OTCOEAUHEHO OT Kopnyca KnanaHa.

M3 nateHTHOro gokymeHta WO 2012/088008 nsBecTeH y3en ynpaBneHus KranaHom ans
perynupoBaHua noToka uepes npoxod. KnanaH copaepXuT 3akpbiBaloWUA 3MNEMEHT,
BbIMOSIHEHHbLIA C BO3MOXHOCTbIO MNEPEMELLUEHUA MEXOY 3aKpbITbiIM MOMOXEHUEM, B
KOTOPOM 3M1EMEHT, MO CYLLECTBY, NEPEKPbIBAET NPOXo4, U OTKPbITLIM MOMoXeHWeM. Y3en
COLEPXMUT BbINOMHEHHbI C BO3MOXHOCTbIO MEpeMELLEHNA CTEPXKEHb, coAepaliui aBa
npoTMBONEXaLLMX KOHLA, NpU4eM NepBbIf KOHEL, BbIMOSIHEH C BO3MOXHOCTbIO COeAMHEHUSA
C 3aKpblBaOLWMM 31IEMEHTOM, Tak 4TOObl CMELLEeHNE CTEPXKHA NPMBOANNO K MEPEMELLEHUIO

3aKpblBaKOLWEro aneMeHTa Mmexay OoTKpbITbIM U 3aKPbITbIM MOJTIOXKEHNAMMWN.

M3 nateHTHoro gokymeHTta US 5046376 M3BECTHO py4HOe YCTPOWCTBO yrnpaBneHus ans
MCMNoNb30BaHWSA C KNanaHoM UNu YCTPOMCTBOM Apyroro Tuna ana obecneyeHuss py4yHoro
yrnpaBneHuss krnanaHoM B OAHOM HanpaBneHud wnu dQopMmupoBaHns  ynopa,

NPENATCTBYOLWEro nepeMeLleHno KnanaHa n3 ogHoro n3 ero Kpal?lHVIX NONOXKEHWIA.

Kak npasuso, KnanaH, I/ICI'IOJ'Ib3yeMbII7I BMECTE CO CKBa>XUHHbIMX 3arnyLwKamu,
OTHOCALUMACA K BUOY, KOTOPbLIM ynpasnAlT NOCPeACTBOM KaHaTa, 3aKpbIT NMPU CryCcKe B
CKBa>XUHY. KnanaH octaeTtcs 3aKpbITbiM 40 TOrO MOMEHTAa, KakK HE CTaHeT Heobxoonmo
BbITAHYTb CKBa2XXUHHYIO 3arsfiyLlKy, rnpn 3TOM CHavalia BaXXHO ypaBHATb AaBfieHUA Nno obe
CTOPOHDbI CKBa>XWHHOW 3arnyLKku. Ob6blvHasn onepauua s3aknovaeTcAa B NpUNnoXXeHnn cunbl
no HanpasneHUo BHU3 UMK BBEPX ONA TOro, 4TOObI YPaBHOBECUTb BO3MOXHbII nepenag
OaBneHnin no pa3Hble CTOPOHbI OT KranaHa. 370 valle Bcero eaUHCTBEHHLIA crnocob
rapaHTnposaTtb, 4YTO AaBleHUe 6y,£|,eT BblpaBHEHO, NpeXxae 4YemMm CKBaXUHHYIO 3arifyLliky
MOXXHO 6y,qu NOTAHYTb. I'Ipo6neMb| C TaKuM MeXaHU3MOM MOTyT NPUBECTU K ELLIE BonbLnm

npo6nemaM n, 3atem, K HesannaHnpoBaHHbIM U 4OPOroCTOALLMM onepaunuaM.

KnanaHsil, KOTOpblE HE MOryT ObITb OTKPbITBI WU3Ha4allbHO 3adyMaHHbIM o6pa30M,
HanpumMmep Wun3-a noepexaeHnda, MOryt BbldaBaTb CylWleCTBEHHblE W [oporocroAwjue
TexHonorn4veckne cbou. To OTHOCUTCSH, B YACTHOCTHU, K KlanaHam, KOTOpblE YCTAaHOBJIEHbI

B CKBaXWHHbIX 3arnywkax, B KOTOPbIX MeXaHUdeckue BO30ENCTBMA [OOIMKHBI ObITb
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NPWoXeHbl N0 HaNpaBNeHUO BBEPX ANA OTKPbITUA kranaHa U BbITArMBaHUA 3arnyLuKu 3a
ogHo nepemelwerHne. [lpu pabote c kaHaToMm, OCOGEHHO nNpPU  WCMOMb30BaHUU
MEXaHUYeCKUX Cwn, TPYyAHO CYAUTb O BESIMYMUHE OCEBLIX CUIl, B AEWCTBUTESNbHOCTU
npuknagbiBaeMbix K o6opyaoBaHuo. 3TO  BbI3BAHO  pacTsbkeHnem kabena u
NCMNoSiIb30BaHMEM KOMBUHaLWK rpy30B U MeXaHU4eckon yaoapHon 6abel. Torga cywecrteyer
noTeHuManbHbIl PUCK OTKPbITUA KnanaHa U BbITArMBaHUA 3arnyLwky 3a oguH yaap. Ecnm
npyv 3TOM C OAHOW CTOPOHbI 3arnylku MPUCYTCTBYET MOBLILEHHOE AaBleHUe, TO 3TO

MOXET Bbl3BaTb TeXHONorM4deckmne cobon, YNOMAHYTbIE BbIlLE.

3apadvell knanaHa, kak OrnucaHo HWxe, SIBNAETCH yCTpaHeHne unnm ymeHblleHUE no

MeHbLUEN mMmepe 0gHOro N3 HegoCTaTKoOB YPOBHA TEXHUKN.

CornacHo nNepBOMYy acnekTy KranaHa, KOTopblid NpegHasHayYeH Ansi UCNONb30BaHWUA B
repMeTU3NpPYIOLLEM YCTPOWCTBE, OH COAEPXKUT KOPMyC KranaHa W 3afBukKy Knanada,
BbIMNOJIHEHHYIO C BO3MOXHOCTbIO CMELLEHUS B OCEBOM HarnpasneHun B Koprnyce kranaHa u
BbIMOJIHEHHYO C BO3MOXHOCTbIO OTKPbITUA ANsi BblpaBHUBaHWUA LaBNEHUS UMW 3aKPbITUS
ANA NpefoTBpalleHUs BbipaBHUBAHMSA [LaBrieHWsi, Npu 3TOM B 3aABMXKKe KranaHa
BbIMOJIHEHO MO MEHbLUE Mepe OfHO KnanaHHOe OTBEpCTUE ANS NepeMeLLeHUs Mexay
3aKPbITbIM MONOXEHWEM U OTKPLITHIM MONOXEHWEM, MPUYEeM B YKasaHHOM OTKPbITOM
MONOXeHWM OHO coobLlaeTcs Mo MeHbLUEW Mepe C OAHMM KnanaHHbIM OTBEPCTUEM
kopryca knanaHa, 1 Npyu 3TOM KranaH oT/in4aeTcsi TeM, YTO 3a[BUXKKa KranaHa coeuHeHa
C KOPNyCOM KramaHa TrocpeACTBOM COEAUHEHUS] «raika-BUHT» C BO3MOXHOCTbHO

BbICBODOXKOEHNA B OCEBOM HanpasneHnn.

CoeaNHEHWE «ranka-BUHT» MOXET OblTb COEANHEHO, C BO3MOXHOCTbLIO BbICBODOXKAEHNSA B
OCeEBOM HanpasJsieHun, ¢ KOpnycom KnanaHa nocpencrtsomM cMewaemoro B pagunasibHOM
HanpasneHnn cpencrtea 3auensieHnA, pacnosioXKeHHOro B oTeepctun Hactm coeanHeHus
«ravika-BuHT» U YOeEpPXXBaemoro, 6y,qyt-||/| B aKTUBHOM NMOJIOXKEHUW, B MNOBOPOTHOM
3auensieHun ¢ KaHaBKOW Kopnyca KnanaHa 4acTblo akTuBaTtopa KnanadHa, npu 3TOM
cpencteo 3auenneHna npegHasHadveHo AnAa nepeBeneHund, nocpencrtsom 0CEBOW CUNbI,
I'Ipl/lJ'IO)KGHHOVI K aKTUBaTopy KnanaHa, N3 aktTMBHOro nomnoXxeHusd, B KOTOpPOM coefuHeHne
«BUHT-Tanka» HaxoaQuTCA B 3aLeNNeEHNN C KOpnyCcoM KnanadHa, B HEaKTUBHOE MNMonoXXeHue, B

KOTOPOM CpencTeo 3auenneHna pacuenneHo ¢ Kopnycom KnanaHa.

I'Ipvl MCNoNb30BaHUMN HECKOJBbKUX KnanaHHbIX OTBGpCTI/II7I, OHWU MOTyT ObITb pPacnonoXeHbl
Ha pacCToAHMK Opyr OT Apyra B OCEBOM HanpasleHUU wunn B HanpasneHnn no

OKPYXHOCTU KranaHa.
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YKazaHHble OTKpbITUE ANS BblpaBHUBaHWUS AaBMNEHUSI UMK 3aKpbITUE ANSA NPensaTCTBOBaHUS
BblpaBHUBAHUIO OABMNEHUS MOryT ObiTb OCYLLECTBIEHLI aKTMBATOPOM kianaHa, KOTOpbIM
Haxo4WTCA B MOBOPOTHOM 3alenneHuM CO CTOMOPHON rankow, SIBASIIOLENCHA 4acTbio
YKa3aHHOro COeAMHEHUSs] «raMka-BUHT», BpaljaeMblM OTHOCUTENbHO akTuBatopa
3arnywkuy, kak éynet obbsicHeHo Gonee nogpobHO B OTAENBbHOW YacTu onucaHuA. B
3aBUCMMOCTM OT HanpaBneHus BpalleHUs akTuBaTopa kranaHa KnanaH MOXeT

HEOOHOKPATHO OTKPbIBATHCA U 3aKPbIBATbCA.

Ecrv B KOHerTHOI7l cutyauum  OTKpbITUE KnanaHa nocpeactsoM CcoenunHeHuA
«ranika-BuUHTY, KOTOpoe 0BblvHO ncnosib3yeTca AnAa HeO4HOKPATHOroO OTKPbITUA U 3aKPbITUA
KnanaHa, oka3blBaeTCA HEBO3MOXHbIM UK, No ApyrumMm npudnHam, HenpakTuydHbIM, TO 454
OTKPbITUA 3aABWXXKa KnanaHa MOXET ObITb CMeLLEeHa B 0CEBOM HanpasneHnn nocpeancTtsomM
COeMHEHUA «ramka-BUHT», BbICBODOXOAeMOro B OCEBOM HanpasneHnn OTHOCUTESIbHO
Kopnyca KnanaHa nocpeacrsoM CMeLeHNs, O6yCJ'IOBJ'IeHHOFO NPUNoXeHnem 0CEBOW cUSbl

K 3aABUXKe KnanaHa 4Yepes BpaLLl,aeMbIVl aKTUBaTOoOp KranaHa.

AKTI/IBaTOp KnanaHa cogepXnUT NepByo KOHUEBYIO HYacCTb, KOTOPaA OKpyXeHa akKTUBaTopoOM
3arnywk, n BTOpPyrO KOHUEBYH 4acCTb, BbICTynawLllyo B pagnaribHOM Hanpasle€HUU OT

aKTunBaTopa 3arnyLKn.

I'IepBaﬂ KOHLUEBaA 4acCTb akTMBaTopa KranaHa B JanbHenwemM HasblBAETCA KaK «4acTb
aKkTueaTopa Knanada, BbiCTynakwwada BOBHYTPb», UMK NPOCTO «BbICTyNnarwowasd BOBHYTPb

4acTb».

[aka coefgMHEHUA «BUHT-ramka» MOXET NpencTtaBnATb cobon cTonopHyto ranky. Kak
YNOMAHYTO Bblle, CTOMOPHAA raWka MOXET YAEepXUBATbCA B OCEBOM MOSIOXEHUU
OTHOCUTENBHO Kopryca knamnaHa MocpefcTBOM CpeAcTBa 3auenfnieHus, KOTopoe MOXeT
copepxaTb MO MeHbLUEN Mepe OfMH CTOMop kranaHa. YKasaHHas KaHaBka MOXeT
NpeLcTaBnsaATe COBON CTOMNOPHYHO KaHaBKy. B cTONOpHONR ranke MoXeT ObITb pacnonoXeHo
oTBepcTMe. B cBoem aKTMBHOM COCTOSHUM CTOMOP KnanaHa MOXET yAepXWBaTbCA B
paguanbHOM MOSIOXKEHUW MOCPEACTBOM 4acTuM akTuBaTopa kranaHa (CM. Huxe),

BbICTyFIaI'OLI.l,eﬁ BOBHYTPb B OCEBOM HarnpaBleHUN.

AKTMBaTOp KnanaHa MOXeT yAEepKUBATbCS B OMOPHOW BTYIKE U B OCEBOM MOSIOXKEHUU B
Kopryce kKnanaHa no MeHblueli Mepe OAHWM Cpe3HbIM LUTU(TOM MOCPELCTBOM OMOPHOMN
BTYJIKW, NPUYEM HA OMOPHYH BTYIKY U, TAKUM 06pas3oM, Ha CPE3HON WTUT, HE OKasbiBaeT

BINMMAHUA nNepenan OaBneHni, KOTOprI7I BbI3blBAE€T OCEBbIE CUIbl, KOrAa KnanaH 3akpblT.
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B oaHom BapuaHTe OCYLlEeCTBNEHNA CHapyXu CTOI'IOpHOI7I ranku BbINOSIHEHO HEKOTOpOE
KONMMYECTBO CTONOPHbIX KaHaBOK, OXBaTbIBaOLWMX CTOMOPHYIO ra|7||<y NoO OKPY>XHOCTU, MNMpPU
3TOM B 3TOM BapuaHTe OCyLLEeCTBNEHNA CTOMNOPHOE KOJ1bLIO OKpy>XaeT CTOMOPHYHO ra|7||<y n
npegHasHaveHo AJjid OQHOCTOPOHHEro cCcMelleHunAa BOOJ1b CTOI'IOpHOI7I ramku. CTonopHoe

KOJ1bLO 3aKpEeNJIEHO Ha Kopnyce KranaHa B OCEBOM HanpaBJiIEHUN.

O,D,HOCTOpOHHe CMeLllaemMoe CTonopHoE KONbLO MOXET ObITb BbINOSTHEHO HEBO3BPAaTHbIM
BOOJ1b CTOI'IOpHOI7I ramku Tak, 4uTo CTOMOPHOE KOJ1IbLIO HE NO3BONAET CTOI'IOpHOI7I ramke wu,
TaKUM o6pa30M, 3aBUXKe KrnanaHa CMeLlaTbCA B 3aKpPbITOE MNMONOXEHUE, B TO BpEMA Kak
KnanaH nepemMellaeTca B OTKPbITOE MNONOXEeHUE, AaXe ecsin NpUCyTCcTByeT nepenan
JaBneHunin no obe CTOPOHbI OT KnnanaHa, KOTOprI7I I'IpOTI/IBO,D,GVICTByGT OTKPbITUIO KnanaHa n

NbITAETCA €ro 3aKpbITb.

YacTb aktumeaTopa KnanaHa, BbiCTynawwad BOBHYTPb B OCEBOM Hanpaslli€HUWN,
npegHasHadveHa pAnAa BblXxoda U3 3audenneHunAa no MeHbLUEN mepe ¢ OgHMM CTONOPOM

KnanaHa npu CMeLleHnn akTuBaTopa Knanada ganee B CTONOPHYHO ra|7||<y.

CTOI'IOpHaFI ramka u, Takum o6pa30M, 3aaBumXxka KrnanaHa MoryT ObITb BbINOSTHEHbI
cMeLllaeMbiMM B OCEBOM Hamnpas/ieHUN B OTKPbITOE NOJTOXKEHWE B KOpNyCe KnanaHa, Koraa
Nno MeHbLUEN mMepe O4MH CTOMOP KranaHa Bonee He HaXo0AUTCA B pagnanbHOM 3aLenneHnn

CO CTOMOPHON KaHaBKOMN.

Hanee, npeanoXxex cnoco® ans OTKPbITUA W 3aKpbITUA KranaHa corfacHo
BbILLEYNOMAHYTOMY NMEPBOMY aCMNEKTY, co,qep>|<au4v||7| warn. CMeLwarT 3a4BUXKY KnanaHa
M3 €€ 3aKpbITOro noJIOXXEHNA B OTKPbLITOE NOJIOXKEHME nocpeacrtsoM CMeELLEeHUA
Bpawaemoro akrtumeatopa KrnanadHa B O0OCEBOM HanpaeBleHWM B KOpnyce KrnanadHa

nocpencrtsom I'IpI/IJ'IO)KeHHOIz OCEBOW CUNbI.

Cnocob MoXeT Takxke coaepxaTtb cneaytoulee:
- CcHadana CMeLWalT akTUBaTop KnarnaHa B OCEBOM HanpasleHWM AOCTaTOYHO OnA
TOro, 4TObbI cTonopbl KnanaHa, pacnonoXeHHble B KnanadHe, Bbiln U3 pagnanbHOro
3auenneHna co CTOI'IOpHOI7I KaHaBKOW, U 3aTeM
- CMELLAIT akKTUBaTOop Krnanada ganee s oCeBOM HanpasieEHNMN BMECTE C 3aBUXKKON

KrnanaHa B OTKPbITOE NONoXeHue 3aBWXKKU KinanaHa.

Takum o6pa30M, BO3MO>XHO OTKPbLITb KilanaH, NpoCTO NPUITOXKUB OCEBYIO CUITY K aKTUBaTOPy
KnanaHa B HanpasllieHUWN OTKpbIBaHUA KnanaHa, goCcTaTo4HO 6OJ'IbLIJyI'O, yToBbl CrnomaTb

cpe3Hble LIJTI/IC*)TbI, pacnonoXeHHble B KnanaHe U yaepXusakLWKMe akTUBaTop KnanaHa B
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HY>KHOM MOJ1IOXKEHUN B OCEBOM HanpasJieHUU, U 3aTemMm cuny, oCTaTo4vHO 6OJ'IbLIJyI'O, 4yTOObI
CMECTUTb 3aABWXKy KrnanaHa B Kopnyce KranaHa B HanpasneHnn, NpoTUBOMOJIOXKHOM
BblTankKuBaHuto, Bbl3BaHHOMY BO3MOXHbIM nepenagoMm pgasrieHnA no obe CTOPOHbI

KnanaHa.

1k BbilLlenpuneeeHHOro onncaHnA NOHATHO, YTO KnanaH u cnocob, onMcaHHble BbllLE,
No3BonAT BbICBOOOOWTE  KnanaH NPOCTbIM 06pa30M, Aaxe ecnn coegunHeHue
«ranika-BUHT» noBpeXxneHo Unn He NCNoJb3yeTCA TakK, KakK nogpa3yMmesanioCcb n3HadvanbHoO,

no Apyrum npuynHam.

1k BbllLeNnpuBeeHHOro onncaHna NOHATHO, YTO repMeTuanpytoLlee yCTpOI7ICTBO, cucrema
K cnocob cornacHo |/|306peTeH|/|+0 obecne4ymBaloT BO3MOXHOCTb yJ'Iy‘-ILIJeHHOIz YCTaHOBKU
NnakepHoro anemMmeHTa, UM Tak Ha3blBaEMOWM 3arnywku, B CKBaXXMHHOM pr6e. B naHHom
|/|306peTeHv|v| TaKKe nNpeanoXXeHo peweHne, rapaHTupylollee nerkoe BbIcBODOXOEHNE U

yaaneHne Taknx sarnywek nocrne ncnosib30BaHuA.

Huxe packpbIT NpuMep OCYLLEeCTBNEeHUs FrepMeTU3MPYIOLLEro YCTPOMCTBA, CUCTEMbl U
crocoba cornacHo U3obpeTeHunto, KOTopbIi OTOGpaXeH Ha COMPOBOXAAILUX YepTexax,

roe:

Ha dour. 1 nokasaHo repMeTu3upylollee YCTPOUCTBO  COrMacHo  U306peTeHuto,

nepemMeLiaemoe B CKBaXKUHHOMN Tpybe;

Ha dur. 2 nokasaHo repMeTusMpylollee YCTPOWCTBO Mocre Toro, kak OHO 6blno

akKTuBnUpoBaHoO U YCTAaHOBI1EHO B CKBa>XWHHOW pr6e;

Ha dur. 3 nokasaH NpoLosbHbIA paspes 3axBaTHOro YCTPOWCTBa repMeTU3UpyLoLLero

yCTpOIZCTBa BO BTAHYTOM UMK NaCCUBHOM MNONOXEHUN,

Ha dur. 4 MoKasaHo TO e, YTO U Ha ¢ur. 3, HO 3axBaTHOe YCTPOWCTBO HAXoaUTCs B

akKTuBMpPOBaHHOM MU paCLLUNPEHHOM MONMOXEHUMN,

Ha C*)I/IF. 5 nokKasaHbl AeTann 3axsaTtHoro yCTpOIZCTBa;

Ha dour. 6 nokasaH BWA B aKCOHOMETPUM paspesa, BbINOMHEHHOro no nuHun -l

paspesa, nokasaHHou Ha dur. 3;

Ha dur. 7 nokasaH NpOoAOSbHLIA pa3pe3 MNakepHoro 3fieMeHTa repMeTUsUpyHoLero

YCTPOWCTBA,
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Ha dour. 8 nokasaH NpoAosbHbIA paspes LeHTpaTopa repMeTU3NpyHLLEero ycTpoincTea

B MacCUBHOM MOJIOKEHUW;
Ha dour. 9 rnokasaHo TO e, UTO U Ha ¢our. 8, HO B MPOLIECCE aKTUBaLWM LieHTpaTopa;

Ha dur. 10  NoKasaHo TO e, YTO U Ha dur. 8, HO C aKTUBUPOBAHHLIM U NPUBELEHHLIM B

aKTUBHOE NMOJ10XKEHUE LEHTPATOPOM,

Ha dour. 11 nokasaH NPOLONbHLIN paspes aKTMBMpYyloLwero YCTPOWNCTBa
repmMeTU3MpyloLero ycTpouctea U ocBoboxpaloLwero yCTpoWcTBa B WX HadanbHOM

NOJTIOXKEHUN,

Ha dur. 12  nokasaHo TO Xe, 4To U Ha dur. 11, HO nocrne Toro, kak ocsoboxgawLlee

YCTPOMUCTBO ObINO akTUBUMPOBAHO, a aKTUBUPYHLLEE YCTPOUCTBO ObINO NOATAHYTO;

Ha ¢ur. 13  NokasaH BUL B aKCOHOMETPUM paspesa, BbINOMHEHHOro no nuHun XI-XI

paspesa, nokasaHHoun Ha dur. 11;

Ha dur. 14  nokasaH BUL B aKCOHOMETPUW paspesa, BbINOSIHEHHOMO Mo NIMHKUKN XV-XV

paspesa, nokasaHHoun Ha dur. 15;

Ha cur. 15 nokasaHo NpoAonbHbIA pa3pes knanaHa repMeTU3UpyHoLLEero yCTpoicTea B

3aKpPbITOM NOSNOXKEHUU;

Ha dur. 16 NoKasaHo TO e, YUTO M Ha dur. 15, HO B NpoLecce OTKPLITUA KranaHa;
Ha dour. 17  NOKasaHo TO e, YTO M Ha cur. 15, HO C OTKPLITEIM KNanaHoM;

Ha dour. 18  nokasaH knanaH ¢ gur. 15, OTKPLITLIR anbTepHaTUBHBIM 0Bpa3omMm.

Ha yepTtexax ccbinovyHoe o6o3HavyeHne 1 OTHOCUTCH K repMeTU3MPYIOLLEMY YCTPOWCTBY

CorfiacHo nsobpeTeHunto, pasmeLleHHOMY B CKBaXKMHHOMK Tpybe 2.

epmeTuanpytoiee ycTponcTBo 1 cornacHo MU306peTeHuIo COAEPXKUT MOABMXKHOE B
paguanbHOM HanpaefieHUW 3axBaTHOE YCTPOWCTBO 4, MNOABWXHBLIA B paguarbHOM
HanpaBneHUW NakepHbIA 3NeMeHT 6, NOABWXHbBIA B paguanbHOM HanpaBneHUW LieHTpaTop
8, noaBM>KHOE B OCEBOM HanpaBneHUu akTusupylowee yctponctso 10, ocBoboxpatollee
ycTponcTeo 12 1 knanaH 14. Aktueupytowlee yctpoincteo 10, ocsoboxgatoliee yCTPOMUCTBO
12 1 knanaH 14 HaxodATcs B koprnyce 16 repmeTU3Upylolero ycTponcTea 1 U, Takum

obpas3oM, He nokasaHbl Ha dur. 1 u 2. VIX KOHCTPYKUMA WM NPUHLMN OencTBus Byayt
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00bsCHEHblI HWXe. 3axBaTHOE YCTPOUCTBO 4, MaKepHbld 3femMeHT 6 K ueHTpaTtop 8
nepemMeLlaemMbl B paguanbHOM HanpaBreHUU MeXay NacCMBHbIM, BTAHYTLIM, NONOXEHUEM
W aKTMBHbIM, pPaclMpPEHHbIM, MOMOXEHWEM OTHOCUTENbHO LeEeHTpanbHoW ocu 22

repmeTUanpyoLero yctponcrtsea 1.

Kopnyc 16 cOCTOUT M3 HECKOSNIbKUX KOMMOHEHTOB, KOTOpble MOAPOBHO ONUCaHbl HUXE.
Kopnyc 16 cHabxeH yaepXuearLwmMm anemMeHTom 18, a UMEHHO aHKEPHbIM YCTPOMUCTBOM,
obnaparoLnm ConpoTUBIAEMOCTbIO K NMPUKagbiBaeMbiM cunam v npefHasHavyeHHbIM ANA
MOrnoLeHNs Kak CKpy4YuBatoLMX CUM, Tak U OCEBbIX CUM. YaepkuBatowui anemeHTa 18,
BbINOSTHEHHBIA C NTOBUNBHOW Leikoin 20, UMeeT U3BECTHYHO KOHCTPYKUMIO. AKTUBaTop 24,
BbIMONHEHHBIN C  BO3MOXHOCTbIO  BpalleHWs  BOKPYr LEeHTpanbHOW ocu 22
repmMeTusnpytoero yctpoctesa 1, npoxoguT Mo LEHTPY B OCEBOM HarpaBfeHud oT
yaepKuBawllero anemeHta 18, Torga kak akTMBaTop kranaHa, BbIMOSHEHHbIA C
BO3MOXHOCTbIO BpalleHUs BOKPYr LEeHTpanbHOW ocu 22, npoxoAuT No LEHTPY B OCEBOM

HanpaeneHun oT aKkTueaTopa 24.

Ha cur. 1 ycTaHOBOYHOE YCTPOMCTBO 28 COEAUHEHO C yAepXMUBaOLWUM 3fIEMEHTOM 18.
YcTaHOBOYHOE YCTPOUCTBO 28 comepxuT npueog 30, npegHasHavyeHHbIN ANS BpalleHus
akTMBaTopa 24 B AOMOSTHUTENBHOM HanpaBfeHUM BpalleHUA BOKPYr LieHTpanbHoON ocun 22,
B pesyrbTaTte Yero aktusaTop 24 MoXeT ObiTb NepemMeLLeH B OCEBOM HarnpasfieHWU BAOSb

LeHTparnbHoOM ocu 22.

Bo Bpemsa 0ceBOro CMelleHUs1 repMeTU3INPYHOLLEro YCTPOMWCTBa 1 B CKBaXKMHHOW Tpybe 2
nocpeacTBOM YCTAHOBOYHOrO YCTPOWCTBa 28, repMeTU3npylollee YCTPOUCTBO 1 MOXeT

ObITb B HELLEHTPUPOBAHHOM MONOXEHUN B CKBXXUHHOW Tpybe 2, kak nokasaHo Ha dur. 1.

Mpun ycTaHoBKe repMeTM3npytoLLero ycTpoctea 1 3axsaTHoe YCTPOUCTBO 4 1 LeHTpaTop 8
aKTMBUPYIOT NMOCPEACTBOM WX NPUBEAEHUA B aKTUBHOE, paclUMpeHHOe, MOMoXeHue Ao
npvBeAeHUA NakepHOro anemMeHTa 6 B ero akTUBHOE, paclUUMpeHHoe, NonoXeHne. 3Toro
AOCTUraloT NocpeacTBOM BpalleHUA akTuBaTopa 24 B COOTBETCTBYHOLLEM HarpaBreHuu
BpaweHnsa. B cBouX akTUBHbIX, paclUMPEHHbIX, MOMOXEHUAX 3axBaTHOE YCTPOWCTBO 4,
nakepHbld anemeHT 6 M UeHTpaTop 8 HaxXoOQ4ATCA B KOHTaKTe C BHYTPEHHEW 4acTbio
CKBaXXMHHON TpyObl 2. Takum o0BpasomMm, repMeTUsnpytoLee YyCTPOUCTBO 1 LEHTPUPYIOT B
CKBaXMHHOM Tpybe 2, B pesynbrate 4ero obecneyuBaloT NPUBELEHUE MaKEPHOro
afleMeHTa 6 B npaBuUNbHOE MOMNOXEHWE B CKBaXXUHHOW Tpybe 2 npu AanbHerLWwem

BpalLleHWN akTUBaATOpa 24 B TOM e HanpaBfeHUN ONA YCTAHOBKKU 3arnyLku (Cm. dour. 2).
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B npeanoytUTensHOM BapuaHTe OCYLLEeCTBMEeHUs LEHTPaTop 8 akTUBUPYIOT, MO MeHbLUEN
Mepe 4acTUYHO, A0 aKTMBaLMK 3axBaTHOro ycrpoiictea 4. MpuynHa coCTOUT B TOM, HTO
3axBaTHOE YCTPOUCTBO 4 B akTUBMPOBAHHOM W MPUKPENNEHHOM K BHYTPEHHEW 4acTu
CKBaXXMHHOM TPyObl 2 NMOMOXEHUN MOXET BOCMPENATCTBOBATb LIeHTpaTopy 8 OCyLLecTBUTb

nepemMeLlleHne 3arnyLwkm 1 B LEHTPMPOBAHHOE MONOXKEHNe B CKBaXKMHHOMN Tpybe 2.

B ogHomM BapuaHTe ocywlecTBneHuss (He nokasaHo), LeHTpaTop 8 akTUBUPYHT, MO
MEHbLUEN Mepe 4acTU4HO, [0 Crycka WM BO Bpemsi crnycka repMeTUsMpyHoLLero

YCTponCTBa 1 B CKBaXXMHHYIO TPyDy 2.

3axBaTHOe yCTPONCTBO 4 (CM. cour. 3-6) COAEPXKUT HEKOTOPOE KOSIMYECTBO MOABUXKHbBIX B
paguanbHOM HanpaBfieHUU KITMHOBUAHBIX 3aXBaTHbIX arieMeHToB 36, Ha cur. 6 nokasaHbl
NATb 3axBaTHbIX aneMeHToB 36, pacnpefeneHHbIX Mo OKPY>KHOCTU BOKPYr LEeHTparbHOW
ocu 22. B nokasaHHOM BapuaHTe OCYLLECTBNIEHUA 4acTb BHELUHEN NOBEPXHOCTU
3axBaTHbIX arneMeHToB 36 BbiNonHeHa ¢ 3ybbAmMuM 38, npefgHasHauYeHHbIMU ANs
3auUenneHnss co CKBaKMHHOW Tpyboil 2, Kkorga 3axBaTHble JNEMEHTbl MPUXMMAaOT K
BHYTPEHHEN YacTu CKBaXXMHHOW TpyObl 2. CkBaxknHHasA Tpyba 2 nokasaHa Tonbko Ha dur. 1
n 2. B pagnanbHOM HanpaBneHWM BHYTPU CKBaXKMHHOW TpyObl 2 3axBaTHble aneMeHThl 36
nexart Ha onopax 40, 42, 30ecb NoKasaHHbIX B BUAE KNMHOBLIX koHycoB 40, 42. Huxe
KNUHOBBLIA KOHYC 40 HasblBalOT NepBbiM KITMHOBLIM KOHYCOM 40, a KMUHOBLIA KOHYC 42

BTOPbIM KITMHOBbLIM KOHYCOM 42.

MNocpencTBomM HanpasnAwLwWwen ramkun 46, nepBbld KNUHOBLIA KOHYC 40 npucoefuHeH K
YacTu BepyLwlero KoHua onpaBku 44, pa3MelleHHOro B LiEHTpe (B repMeTusupytolem
ycTponctee 1). 3axBaTHble anemMeHTbl 36 CMelleHbl B WX MAaCCUBHOE MONOXeHWUe
nocpeacTBOM MpyXMH 48, 34ecb BbINOMHEHHBIX B bopMe cnupanbHbIX MNPYXUH, Kak
nokasaHo Ha cour. 3 1 6. NMoMUMO NPOUNX PYHKUMIA, onpaBka 44 1 HanpasnsoLwan raka 46
nepeparT 0ceBoe CMeELLEHME akTUBMpYtoLero ycTponctea 10 3axBaTHOMY YCTPOMCTBY 4.
MoaTomy B 3aTOM NpMMepe OCyLLeCTBNEHUA onpaBka 44 1 HanpasnAwLwan ranka 46 moryt

ObITb pacCMOTpPEHBI Kak HacTb akTUBUpYloLWero yctpounctea 10.

BTopoi KNMMHOBLIN KOHYC 42, pacnosioXeHHbIR C BO3MOXHOCTbH CMELLEHUA BA,OSb OMNpaBKX
44, BbINOMHEH C BO3MOXHOCTbI OrpPaHWYEHHOro CMELLEHWS B OCEBOM HarnpasfieHuu
OTHOCUTENBLHO MEPBOM KOprnycHon dactu 50, koTopaa sABNSETCA 4acTbio kopnyca 16.
CermeHTMpOBaHHOE MPOMEXYTOYHOE KONMbLO 52 npucoeguHeHOo K MNepBOW KOPMyCHOW
yacTu 50 1 cHabXeHo BHYTPEHHUMU KOMNbLIEBLIMU KaHABKaMU 54, B KOTOPLIX pacnonoXeH ¢

BO3MOXHOCTbIO CMeLLeHUs BbiCTyn 56 B hopme GypTuka BTOPOro KNMHOBOIroO KoHyca 42.
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Y NpoMeXXyTo4HOro Konbla 52 ecTb HECKOSIbKO HaKIOHHbIX NOBEPXHOCTEN 58, kaxaan us
KOTOpbIX ynupaeTtca B wap 60. Kaxablh wap 60 TonkaeT NOCpeAcTBOM MNPYXWUHblI 62
cMeLlaeMyto B paguaribHOM HanpaBfieHUN 3a>KUMHYL0 KONoakKy 64, koTopas B pesynbTate
aToro ynupaeTtca B onpaBky 44. 3axumHaa konoaka 64 cHabxeHa nunoobpasHbiMu
hUKCUpYOWNMKA 3yObsMU 66 KOMNNEMEHTAPHO ConpsaralvwmuMmca ¢ nunoobpasHbiMu
dhurkcnpyownMn 3ydbsammn 68 onpaskn 44. 3axKMMHasa konogka 64 BxoauT B 3aLenneHue ¢
onpaskou 44, korga onpaska 44 cMmeLleHa B NOMNOXeHWE, B KOTOPOM cukcupytome 3ybba

66 13 3aXKMMHON KonoAku 64 BbIPOBHEHLI C OUKCUPYHOLWNUMIN 3yBbsaMK 68 onpaBku 44.

Ha ABYX MPOTUBOMONOXHbIX CTOPOHaX 3a>XMMHaA KoJiogKa 64 cHabxeHa HaKMOHHbIMU

kaHaBkamu 70, conpsrarowUMUCs C HanpaBnsOWUMK 72 NPOMEXYTOYHOro konbLa 52 (cm.

cowur. 5).

Kaxxgomy 3axBaTHOMY anemeHTy 36 HasHauyeHbl YeTbipe BO3Bpaljallux pblbara 74,
KOTOpble LUAPHUPHO MPUCOEAUHEHbl K MepBOMY KIMHOBOMY koHycy 40 U BTOpoMmy
KIMTMHOBOMY KOHyCYy 42, U KOTOpble pacrofioXKeHbl B 3aXBaTHbIX kaHaBkax 76 3axBaTHOro
anemeHTa 36. BosBpallatowme pbibary 74 npefHasHauveHbl 4N BbITATMBAHUS 3aXBATHOIO

anemMmeHTa 36 N3 3aUenneHna co CKBaXKUHHON Tpybon 2.

Mexgy 3axBaTHbIMM arnemeHTamu 36 pacnonoXeHbl YANUHEHHbIE CErmMeHTbl 78,
NpvKpenneHHble K NepBOMY KNMMHOBOMY KOHycy 40 nocpefcTBOM HanpasnsioLlen raiku 46
N pacrnonioXXeHHble OTHOCWUTENbHO MNEepPBON KOpnycHol 4actu 50 C BO3MOXHOCTbIO
cMmelleHna. YONUHEHHBIR CerMeHT 78 MOoXeT ObITb BLINOMTHEH, HAaNpuUMep, B BUAE NSIOCKOM
Npy>uHbl. B nepeoi kopnycHon Yactu 50 yanMHEHHbIR CErMeHT 78 yaepXMBaeTCcA B CBOEM
MonoXeHWn NOCpPeaCcTBOM CErmeHTHoON MydpThl 80, KOTOpas TakKe YAepPKUMBAET B CBOEM
NOSTIOXXEHUM CErMeHTUPOBaHHOE NPOMEXYTOUHOe konbuo 52. CermeHTHas mydta 80
npegHasHaveHa ANA YAepKaHUs CEerMeHTMPOBaHHOrO MPOMEXYTOYHOro Konbua 52 B

CBOEM MONOXEHUN Ha NepPBOK KOPNyCcHOMn YacTu 50.

Korga onpaBska 44 cmelleHa B HanpasneHuy nepBoi KoprnycHom Yactu 50, NpoMeXyTo4vHoe
KoSfibLO 52 cHadvana nepemellaetcs Grnmke KO BTOPOMY KITMHOBOMY koHycy 42. Llap 60
cMeLlaeTca pagmanbHO BHYTPb NOCPEACTBOM HAKMOHHOW NOBEpPXHOCTU 58, B pesynbTaTte

Yero ysennydmnBaeTcAa CMeLleHune 3aXXUMHOW Konoaku 64.

Korga onpaBka 44 cmelwjaeTcs farniee B HanpaBfieHUWW NepBOW KopnycHon uvactu 50,
NepBbIA KNMHOBLIA kKOHYC 40 M BTOPON KNUHOBLIA KOHYC 42 CMeLLalTca B HanpaBneHuu
HaBCTpedy Apyr K Apyry, B pesynbTaTe 4ero 3axBaTHble 3nemeHTbl 36 cmeljatoTcA

paguanbHO HapyXy B 3auenfieHUWe cO CKBaXXMHHOW Tpybon 2. B TO Xe Bpems
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dhurkcunpytowne 3ybba 66 3aXKMMHON konogku 64 BXogAaT B 3auensnieHne ¢ oUKCUpyowmnmMmm

3y6baAMK 68 onpaBku 44.

Takum 06pasom, 3axBaTHOE YCTPOMCTBO 4 He MOXeT BbICBOOOOUTHCA U3 CKBAXKMHHOW
Tpybbl 2, gaxe ecnv oceBasl cuna, NPUNOXKEHHas K onpaBke 44, yMeHbLIUNacb WMnu
NoNnHocTbo ucdesna. [lpuynHa cocToUT B TOM, YTO ANs Takoro BbICBOOOXKAEHUS

Heo®Xo4UMO BbITAHYTb APYr U3 gpyra nunoobpasHble ukcupyowme 3ybbs 64, 66.

OpHako, 3axBaTHOE YCTPOWCTBO 4 MOXHO BbICBODOAUTL W3 CKBaXKMHHOW Tpybbl 2,
HaTAarMBast kopnyc 16. Kak npaBuMno, nogbemHbii UMM NOBWMbHBIA WHCTPYMEHT (He
nokasaHbl) NMPUCOEQUHAIOT K JIOBUIbHOW LWenke 20, Nocrne Yero pacTArMBalollyo cuny

nNpuknaabiBaloT K kopnycy 16 u, Takum oBpasom, TakkKe K NepBOl KopnycHon Yactu 50.

Takum o6pa3om OCyLLECTBAIOT OrpaHUYEHHOE CMELLEHUE NPOMEXKYTOMHOro konbua 52 B
HanpaBneHuM OT BTOPOro KNMHOBOrO koHyca 42. B pesynbTaTte 4ero Hanpasnsiowme 72
NPOMEXYTOUHOIO KonbLa 52, pacnonoXeHHble B yriybneHuax 70 3aXXUMHOW KONnoaku 64,
BbITAMMBAIOT 3aXXKMMHYKO Konogky 64 u3 3auenneHna c onpaBkod 44. [anbHelwee
cMelleHue kopnyca 16 B HanpaBneHWM OT 3axBaTHOMO YCTPOMCTBA 4 BbIHYXXAaeT
BO3Bpaljatolmne pbiMarn 74 U NpyXuHol 48 BbITArMBaTb 3axBaTHble 3NeMeHTbl 36 u3

3auensieHnsa Co CKBaXXMHHOM pr60|7| 2 1, fanee, B UX NacCUBHbIE NOSTOXKEHUA.

Ha dwur. 7 nokasaH nNpoAoSsibHbIA paspe3 MnakepHoro anemeHta 6. Ynpyrui
repMeTU3NpPYoWKniA anemMeHT 86 pacrnofnoXXeH Ha KOHTaKTHOM ydacTke 88 nakepa,
OTHOCALWEMCA K nepBon kopnycHon dactu 50. KoHTakTHbIM ydacTok 88 pacnonoxeH
cvmewlaemblm obpasom B kaHane 90 BTOPOW KOPMYCHOW 4YacTh 92 u yaepXuBaetcs OT
BO3MOXHOMo BbiCKanb3blBaHUA U3 BTOPOMW KOPMyCHOW YacTu 92 nocpeAcTBOM YTOMNWEHUA

94, KoTOpOE NPUXOLUT B CONPUKOCHOBEHKE ¢ nreyvom 96 B kaHane 90.

lNakepHbIn anemMeHT 86 akTUBUMPYHOT U3BECTHbIM 06pas3oMm MNocpefAcTBOM NepemMelleHus
nepBon KOpnycHon vactu 50 1 BTOpON KOpNyCcHOW 4YacTu 92 HaBCTpedy APYr K Apyry, B
AaHHOM cnydae NocpeAcTBOM onpaBku 44, koTopas cHabeHa NpoxopsAlwMmM Yyepes Hero

oceBbIM KaHanom 98.

LleHTpaTop 8 copepXUT HEKOTOPOE KONMUYECTBO COBOEHHbIX LAPHUPHO COEANHEHHbIX TAM
100, B pgaHHoMm cniydae nAatb Tar 100, kakpgasa M3 KOTOPpbIX MpefHasHaveHa Aans
nepemMeLleHns U3 CBOEr0 MacCUBHOrO MONOXEHUA, Kak MokasaHo Ha cur. 8, B cBoe

akTuBHOE, pacCLlUnpeHHoe, NoNnoXXeHne, Kak Nokas3aHo Ha cbmr. 10.
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Kaxgas uaz tar 100 cogepxut nepeyto tary 102, koTopas MNpuUKpensieHa nocpefncTtsom
LWAPHUPHOIrO coefiMHeHun K Tarodpukcupyowen mydte 104, n BTopyto Tary 106, koTopas

npukpenneHa nocpeacTBOM LLUAPHUPHOro coeguHeEHNA K ckonbaswen mydpte 108.

Tarodukecupytowan mycTta 104 xecTko coeguHeHa CO BTOPOW KOPMYCHOW HYacTbio 92
nocpeacTBOM cpefcTBa KpenreHus (He nokasaHo), KoTopoe, B OAHOM BapuaHTe
OCYLLECTBNEHWUA, MOXET npeactaBnATb coboh BWMHTbL Ckonbssawas mydTta 108
BbINOJSIHEHA C BO3MOXHOCTbIO OrpaHUYEHHOro cMeLleHus B kaHane 110 TpeTbel koprnyCcHOM

vacTtn 112.

MpyxuHbl 114, 30ecb BbIMOMHEHHblE B OpME TapenbyaTbiX MPYXWH, CcMeLljatoT
ckonb3dAwyto MychTy 108 B HanpaBneHuu tarocukcupyrowen mydpTtel 104, a ytonuweHune

116 npenATCTBYET €€ BbiCKanb3biBaHWIO U3 kKaHana 110.

Tarodukecupytowan mydpta 104 BbINONHEHa C BHELWHUMKU BbicTyrnamu 118. Ckonb3aswas
mycbTta 108, BbINONIHEHHAA C BO3MOXHOCTbIO OrpaHUYEHHOro CMELLEHUS OTHOCUTESbHO
Taropukcupyrowen mydgptol 104, cHabxeHa BHYTpeHHUMU BbicTynamu 120. BHewHue
BbicTynbl 118 W BHyTpeHHMe BbICTyNbl 120 pacnonoxeHbl Tak, uYTOObl BOWUTU B
COMPUKOCHOBEHWE Apyr ¢ gpyromM. Tarodpukcupyowas mydpTta 104 1 ckonbaswas mydra

108 pacnonoeHbl C BO3MOXHOCTbIO CMELLEHMS Ha OnpaBke 44.

Ha dour. 8 Tarocbukcnpyrowmin anemeHT 122, BbINONHEHHbIA C BO3MOXHOCTbLIO paguarnbHOro
CMeLLeHUA B HanpaensLwee oteepctune 124 tarodukcupytowein mydptol 104, HaxoanTCcH B
3auenneHnun ¢ KonbLEeBoOW kaHaBko 126 onpaBku 44 B CBOEM HayarbHOM MOMOXEHUN.
BmecTte ¢ apyrumun TAroUKCUpYOWMMY aneMeHTamMmmn (He nokasaHbl), pacrnonoXeHHbIMU
BOKPYr LUEHTpanbHoOW ocu 22, TArobMKCUPYOWNA 3neMeHT 122 yaepxuBawT oOT
pacuenneHna ¢ onpaBkon 44 A0 TOroO MOMEHTA, Kak TArohUKCUPYIOLWNIA 3neMeHT 122 He
OyOeT BLIPOBHEH C KONMbLEBOW BHYTpeHHeW ocBoboxgatowen kaHaBkon 128 TpeTben

KOpnycHon vactn 112.

Ha dwr. 9 onpaBka 44 BbITAHYTa B COMPWUKOCHOBEHWE B OCEBOM HarnpaBlieHUU C
TArOUKCHMpPYOLWMM aneMeHToM 122. BTopaa koprnycHaa 4YacTb 92 WM, TakuMm oBpasom,
Tarodpukcupyrowaa mydta 104 HEMHOro CMeLLEHbl B HanpasfieHUN CKoNb3AWen mMydTbl
108, HO He [OCTaTOMHO, YTOOblI TArOMUKCUPYHOLLUA 3NeMeHT 122 CMecTunca B
ocBoboxgarLyo kaHasky 128. Pe3aynbTaToM 3TOro CMeLLeHUs MexXay BTOPON KOpnyCcHOM
4yacTblo 92 1 TpeTbel KopnycHon YacTeto 112 ABnaeTcAa HekoTopoe nepemelteHne Tar 100

B X aKTUBHbIE NONMOXXEHUA.
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Onpageky 44 yaepxvBaioT OT AarlbHEWLWero cMeLeHUa OTHOCUTENBHO TArodUKcupytoLlen
MycpTbl 104, U, Takum 06pasom, OTHOCUTESTILHO BTOPON KOPMyCHOW 4actn 92. B gaHHOM
npMMepe OCYLLEeCTBMNEHUA pe3ynbTaToM 3TOro ABMNAETCS HeobxoauMMOCTb NpuBEAEHUA
LeHTpaTopa 8 B ero akTUBHOE MOSIOXEHUE NpeXxae, YeM 3axBaTHOE YCTPONCTBO 4 (CM. cour.
3 1 4) N NakepHbIR anemMeHT 6 (cM. dour. 7) MoryT BbITb NpUBEAEHbI B UX COOTBETCTBYHOLLNE

aKTUBHbIE MONOXEHUA.

Korga onpaBka 44 nepemelleHa A4OCTaTOMHO Aareko OTHOCUTENbHO TPEeTbeW KOpMyCHON
yactn 112, kak nokaszaHo Ha dwur. 10, TArodukcUpyroWMA anemMeHT 122 cmelleH B
pagunanbHOM HanpasneHun B ocsoboxaatowyto kaHaBky 128. BMmecTe ¢ aTUM, onpaeka 44
BbiCBODOXOEHA N3 TAroUKCUPYIOLLEro anemMeHTa 122 U MOXeT, Takum obpasom, ObITb

CMelleHa garnee B HanpaBfieHUW TPeTbeN KOpNycHOn Yactn 112.

B aToM MNONOXeHWW TAropUKCUpPYOWKWIA aneMeHT 122 yaepXmBaloT OT CMeLeHUA U3
ocBoboxgatowen kaHaBkun 128. LleHTpaTtop 8, Takum o00pasom, yaoepXuMBalT B €ro
aKTMBHOM, paclUMpeHHOM, nonoxeHuu. LieHtpaTtop 8 He moxeT 6bITb BbIcBOBOXAEH NoOKa
KoSfibLeBas kaHaBka 125 onpaBku 44 He ByneT cMmelleHa obpaTHO K TArodUKCUPYIOLLUM
afieMeHTam 122, To ecTb Korga konbLeBas kaHaBka 126 He ByaeT BblpOBHEHA B OCEBOM

HanpasneHUN ¢ TArOUKCUPYIOLLMM 3NTEMEHTOM 122.

Ecnm T1arm 100 yoepXunearwoTcA OT MNONMHOM0O CMeleHnA B WUX aKTUBUPOBaHHbIE,
pacllnpeHHble, nNOJIOXKEHUA, MNPYXUHbI 114 HaTArMBawTCA BO BpeMA HEKOTOPOro

nepemMeLlleHuns ckonbasawen mydpTtel 108 B kaHane 110.

W3 onncaHns Bbile NOHATHO, YTO LeHTpaTop 8 cHabXeH TArogUKCUPYIOLWMM 3NEMEHTOM
122, KOTOpPbIA HEMOCPEACTBEHHO WM  OMNOCPEAOBAHHO HaXoAUTCA B  YCIOBHOM
dhrKCUpyoweM 3aLeniieHnn ¢ akTUBUPYHOLWNM YCTPOUCTBOM 10; koraa TAropuKCUpyroLmni
aneMmeHT 122 HaxoAgWTCs B YCIOBHOM 3auenfieHuy ¢ onpaBkow 44, 3TO 3HAYWUT, YTO OH
3aBUCUT OT €ro pacuenfieHnsi ¢ KOpnycom, C KOTOPbIM OH MOXeT 6biTb B 3auenseHuun B

APYrom CoOCTOAHUN.

AxTtusupytowee yctponctso 10 n ocsoboxgarollee yCTPOUCTBO 12 repMeTuanpyowero

ycTponcTea 1 nokasaHbl Ha cour. 11-13.

LLnnueBan raika 136 pacrnonoxeHa B TpeTber KOPNycHoW Yactn 112 ¢ BO3MOXHOCTbLIO
CMeLLeHUA 1 cHabXeHa HapyXHbIMU Wnuuamu 138, kKoMNNeMEHTapHO COMNPSAraloLLUMUCA C
BHYTPEHHUMU Wnuuammn 140 TpeTben kopnycHon Yactn 112. LUnuuesas ranka 136 »xecTko

coefMHeEHa C onpaBkon 44.
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AxkTuBaTop 24, BbICTYNalLWWA B TPETb KOPMNyCHyH 4vacTb 112, cHabXeH Hapy)XHOW
pesbboit 142, conpsralowenca ¢ BHYTpeHHeW pesbbon 144 wnuueson ramku 136.
Uunnngpudeckan vyacte 146 aktuBaTopa 24 BbINOSIHEHA YNIIOTHEHHOW, C BO3MOXHOCTbLIO
CMeLLEeHUs, U BbICTynaeT BOBHYTPb kaHana 98 onpasku 44. AKTUBATOpP 24 TakXe BbIMOSTHEH

C nNpoxogAawnm Hepes Hero UeHTpalibHbIM KaHalmloM 148.

AkTuBaTop 24 ypepXuBaeTcA B OMOPHOW BTynke 152 nNOCPeAcTBOM HEKOTOpOro
Konimdectea onopHbiX OypTukoB 150, BbICTynawwmx Hapyxy. OnopHas BTynka 152,
obpasylowass noAaBecHylo 4acTb 153, BHYTpM cHabXeHa KOSbLUEBLIMU OMOPHBLIMU

NOBEPXHOCTAMU 154, KOTOpbIE YNMPaOTCA B ONOpHbIe BypTukn 150.

OnopHyto BTYIKY 152 yaep>XUBaKOT B OCEBOM MOSTOXKEHUU B TPETbEW KOPNYCHOW YacTn 112
nocpeacTBOM HEKOTOPOro KormMyecTBa ocBoboxaaloLlmnx konogok 156, B AaHHOM criyyae
nocpeacTsoM BOCbMU ocBoboxgarowmx konopok 156. Y kaxpoh ocBoboxgawLllen
Kosfiogkn 156 ecTb 3ybudataa noBepxHoCTb 158, obpalleHHan K onopHoW BTyrke 152 u

conpsaArarwasca ¢ 3ydbamu 160 onopHon BTYNkK 152.

YeTBepTaa kopnycHas 4vacTe 162, npuKpenneHHast K yaepxuawllemy anemeHTy 18,
okpyaeT ocsoboxparwlee yctponctso 12. Kopnyc 16 u aktusatop 24 hopMUpyIOT

KOMMOHeHTLI 163 o6opyaoBaHus.

BocemMb ocsoboxparwmx kofogok 156 pacnonoXeHsl BOKPYr LEHTpanbHOW ocK 22, Kak

nokasaHo Ha cur. 13, Ha KOTOpPOI YeTBepTas kopnycHasl YacTb 162 He nokasaHa.

MNpn HeobxoAUMOCTM aKTMBaUUKW repMeTUMsupylolero ycrtpolctea 1 aktupatop 24
BpaLLaeTCcAa BOKPYr LieHTpanbHON ocu 22. AKTuBaTop 24 yaepXnsaeTcsl B ONOPHOW BTYIIKE
152 n, Takum oBpa3omM, TAHET LWMLUEBYIO raiky 136, KOTOPYIO yAEPXKUBAIOT OT BpaLleHUS B
TpeTbel KOpNycHon YacTn 112, a Takke onpaBky 44 B OCEBOM HarpaBneHUM K akTUBaTopy
24. Ecnu aktuBaTop 24 BpalwjaeTca B NPOTUMBOMOSIOXHOM HanpasrieHuu, WnueBas ramka

136 1 onpaeka 44 nepeMeLLalTCs B OCEBOM HanpaBeHun OT akTuBaTopa.

Bo BpPEMA CMELLEHUA aKTUBaTopa 24 OTHOCUTENEBHO onpasku 44, UnnnHapuyveckasa 4actb

146 cmellaeTcA B OCEBOM HarnpasfeHun B kaHane 98.

TpeTbsa koprnycHaa 4acTb 112 M udeTBepTas KoprycHas dacTb 162 yaepuBatoTcs
3apuKCUpoBaHHbIMKU ApPYr OTHOCWUTENbHO Apyra NocpeacTBOM Cpe3HbiXx 6OoMnToB, Huxe
Ha3blBaeMbix ocBoboxpatwowmnmu bontamu 164. Oceoboxxpatowme 6onTtbl 164 nokasaHbl
Ha cur. 13, a X ocesBble MNOSIOXKEHUA B TpeTbel KoprnycHon 4vactu 112 obosHaqeHbl

LEeHTpanbHbIMU NUHKUAMKU 166 6onTos Ha cur. 11 1 12.
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TpeTblo KOPNYCHYD 4acTb 112 M 4eTBepTYH KOPNYyCHYK 4YacTb 162 yaepKuBarwoT OT
NOSTHOrO pasferneHna KonbLeBoW rankon 168, KoTopas coedWHeHa nocpencTeoM
pe3bboBOro COeANHEHUS C YETBEPTOM KOPNYCHON YacTbio 162, 1 KoTopas npegHasHadveHa
ANA BXOXAEHWUS B COMPUKOCHOBEHWE C nriedom 170, OKpy»KaloWwuM TPeTblo KOPMyCHYLO
vactb 112 (cm. cour. 11 n 12).

Ecnu TpeTba kopnycHas vacTb 112 u 4yeTBepTaa kopnycHas YacTb 162 cmewarTcs B
OCEeBOM HanpasreHuu apyr oT apyra, ocsobogatowme konogku 156, koTopble 06bIMHO
nexart Ha BHYTPEHHEeW 4acTu 4YeTBEpPTON KOpNycHOW dactun 162, MOryt CMecTUTbCs
pagunanbHO HapyXy B ocBoboxpatowme kaHaBki 172 4eTBEPTOM KOpNYyCHOM dactu 162.
Torpa ocBoboxgawolwme konogkn 156 BbicBOOOXOAOTCA W3 3aUeEnSsieHUst C OMOPHOWN
BTYNkoW 152, B pesynbTate 4ero ornopHasa BTynka 152 ¢ akTuBaTtopoMm 24 U LWNULEBOWN
ramkoin 136 moryTt 6bITb CMeLLeHbl B OCEBOM HarpaBfieHUU B TPETbEN KOPNYCHOM YacTu 112

©e3 HeoBX0ooMMOCTH BpalLleHWUA akTuBatopa 24.

Ecnun Heobxoaumo BbIcBOOOOWUTE repMeTuanpyollee YCTPOWCTBO 1 WHbIM 0Bpasom,
OTNUYHbIM OT Tpebylowero BpaweHUs akTupatopa 24, NoAbEMHbIA WUHCTPYMEHT (He
nokasaH) MOXHO COeAWHUTb C NOBWUIBbHOW wWeikon 20, NPUKPENSEHHOW K YeTBepToun
KOpNyCHOW YacTn 162, a 3aTeM MOXHO NOTAHYTb YETBEPTYH KOPMYCHYIO YacTb 162, noka
ocBoboxgatowme 6ontol 164 He cnomalwTcA. Torga mexay TpPeTben KOPNyCHOW 4acTbio

112 n 4yeTBEPTON KOPMYCHOM YacTbio 162 MOXET NPOU3ONTU YKazaHHOE OCEBOE CMELLIEHKE.

Kpome Toro, kopnyc 16 cOCTOUT U3 NepBOW, BTOPOW, TPETbEN U YETBEPTON KOPMYCHbIX
vacten 50, 92, 112, 162.

KnanaH 14 (cm. cur. 14-18) pacnonoXeH BHYTPWU akTuBaTopa 24, koTopbld obpasyeT

kopnyc 173 knanaHa.

3apgBmkka 180 knanaHa cHapyXuM cHabxeHa ABYMSI HapPYXHbIMW YNMOTHeHusMKU 182,
KOTOpble NpefHasHa4eHbl 415 repMeTM3aunmn coeuHeHna Mexxay 3ageukkon 180 knanaHa
n aktueatopoMm 24. lNpomexyTouHoe ynnoTHeHne 184 npefHasHavyeHo ANS ynpaBreHus

CKOPOCTbIO MOTOKa Yepes knanaH 14.

Korga knanaH 14 HaxogQuTcA B CBOEM 3aKpPbITOM MOSIOXEHWUU, KNanaHHble oTBepCTUA 186 B
3aaBuxke 180 knanaHa 3akpbITbl OTHOCUTENBLHO KrNanaHHbIX 0TBEPCTUI 188 akTuBaTopa 24

W YeTBepTOM KOPNYCHOM YacTu 162, Kak nokasaHo Ha dur. 15.

3apBukka 180 knanaHa BbINOSIHEHA ¢ BUHTOBOW onpaBkon 190, NpoxoAsALlen no LUeHTpy B
0CEBOM HanpaeneHun oT kaHana 178 knanaHa. Kpome Toro, BuHTOBaa onpaska 190

CHabXeHa npoAonbHbIMK KaHaBkaMmyn 192, COMPsKEHHBIMU BHYTPU C yAepKUBawoLLein
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nrnactTuHon 194, cHabXXeHHOW HapyXHbIMK LWNuuamu. Yaepxusarowas nnactuHa 194,
npegHasHadeHHasi ois yoepXXMBaHUs BUHTOBOW onpasky 190 oT BpalleHMsi OTHOCUTENBHO
aktTneatopa 24, conpsAraeTcs B OCEBOM HanpaefeHUM cMellaembiM 00pazom C

BHYTPEHHUMU KOMMIEMEHTapPHbIMK WNuuamu 196 aktnsartopa 24.

CtonopHasa ranka 198 HaBUHYeHa Ha BUHTOBYIO onpasky 190. BuHToBas onpaska 190 u
CTOMNoOpHas ranka 198 obpasyT coeguHeHne 199 «BuHT-rarka». CTornopHasa raika 198
CHabXeHa CHapyXW HEKOTOPbIM KONIMYECTBOM OKPYXKaKOLWMUX CTOMOPHbIX kaHaBok 200.
CrtonopHoe konbuo 202 npegHasHayYeHo ANA BXOXAEHMA B 3aUenfieHne co CTOMOPHbIMU
kaHaBkamu 200, 4yTobbl, Takum oOpaszoMm, MpeaoTBpaTUTL WM MPOTUBOAENCTBOBATL
0CEBOMY CMELLEHNIO CTONOPHOW raki 198 B HanpaBfeHUU OT yaepXXuBatoLen NNacTUHbI
194.

AxTuBaTop 26 KnanaHa yaepXxumsatoT B ONopHoW BTyNke 204 B akTuBaTope 24. AKTMBaTOp
26 knanaHa ygepXuBaloT B OCEBOM MOSIOKEHUM MNOCPELCTBOM OMOPHOW BTYNKU 204,
KOTopasd coefMHEHa C akTUBaTOPOM 24 NocpeACTBOM HEKOTOPOro KONMYEeCcTBa CPesHbIX

wtuchToB 206, BLIMNOMHEHHLIX B BUAE Cpe3HbIX BUHTOB 206 (cMm. cour. 14).

AxkTuBaTop 26 KknanaHa B CBOEW paguanbHO BHELWHEW KOHUEBOW 4acTWu, Takke B
JanbHenweM HasblBaeMoW BbiCTynawwen BOBHYTpb 4acTtbto 208, Haxogutcs BO
BpallaTenbHOM 3aLenneHnM co CTONOPHON ramkorn 198, BbINOMHEHHBIM C BO3MOXHOCTbLIO
oceBoro cmelleHusi. Hekotopoe konuyectso ctonopoB 210 knanaHa pacrnonoXeHbl B
COOTBETCTBYIOLWMNX paguanbHbIX oTBepcTUAX 212 ctonopHon ramku 198. MNocpencrtesom
BbICTynarwen BOBHYTPb 4acTu 208 aktuBaTopa 26 knanaHa ctonopbl 210 knanaHa

YOEPXUBAIKOT B CTONOPHOW KaHaBke 214 akTueaTopa 24.

MocpencTBomM BpalleHua akTuBaTopa 26 knanaHa OTHOCUTENbHO akTuBaTopa 24 knanaH
MOXHO OTKPbITb WM MOBTOPHO 3akpbliTb. CTonopbl 210 knamaHa OCTalTCA BHYTPU WU
BpallakTcA B CTOMOPHON kaHaBke 124, B TO BpeMA Kak 3agBuxkka 180 knanaHa
OJHOBPEMEHHO NEpPeEMELLAETCA B OCEBOM HarnpasfieHUN Hasag U Bnepeg, B aktusatope 24
B 3aBMCUMOCTU OT HanpasrfieHMA BpalleHWs akTuBaTopa 26 knanaHa OTHOCUTENbHO

akTuBaTopa 24.

Ha cbur. 16 knanaH 14 nokasaH B NPOMEXXYTOYHOM MOJSIOXKEHUMW, B KOTOPOM OTHOCUTENBHOE
NosIoXKeHUe MpPOMeEXYTOUHOro ynnoTHeHMA 184 B kopnyce 180 knanaHa onpegenset

CKOPOCTb MOTOKa Yepes knanaH 14.

Ha cur. 17 knanaH 14 nokasaH B OTKPbITOM MONOXEHWW, B KOTOPOM oTBepcTue 186

3aaBuxkkn 180 knanaHa BbIPOBHEHO C oTBepcTMeM 188 kopnyca 173 knanaHa Takum
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obpaszom, 4TO Mexgy kaHarnoMm 178 knanaHa W OKPYXXEHUEM repMeTU3MPYIOLLEro

ycTpouncTea 1 obecneveHo coobLleHUe rno Tekyden cpege.

Mpn HeobxoguMmocTU nepeBecTU knanaH 14 M3 3aKpbITOro MOMOXEHUA B OTKPbITOE
nonoxeHue 6e3 BpalleHUs akTUBaTopa 26 knanaHa, Kk akTueaTopy 26 knanaHa B 0CEBOM
HanpaBneHuu K knanaHy 14 moxeT 6biTb NpUNOXeHa cxXUmarowas cuna Takum obpasom,
4TOoObI CNOMaTb CpesHble WTUTLI, UKW cpesHble BUHTLI 206. AKTUBaTop 26 KnanaHa co
CBSI3aHHOW BbICTYyMalLWen BOBHYTPb 4acTbio 208 MOXeT, Takum 06pasom, HEeMHOro
nepemecTUTbCA B CTOMOPHYI rarky 198. BobicTynawwas BOBHYTpb 4YacTe 208, Takum
obpaszom, Bonee He BnoknpyeT ctonopel 210 knanaHa. Ctonopel 210 kNanaHa cMmellarTca
B OCEBOM HarpaBfieHUM K3 CTOMOPHOW KaHaBku 214 B yrnybneHve 209 Ha BHelHewn
NoBEepPXHOCTU akTMBaTopa 26 knanaHa, nocne Yero 3agewxka 180 knanaHa mMoxeT 6bITb

CMeLleHa B OCEBOM HarnpaBfieHUU B CBOE OTKpLITOE rnonoxeHue (cm. cur. 18).

3avuenneHue ctonopHoro konsbua 202 co CTONOPHOW ramkorn 198 yaepKnBaeT 3a4BUXKKY
180 knanaHa OT CMELLEHUA B OCEBOM HarnpasfieHWM B CBOE 3aKPbITOE MOMOXEHUE, faxe

ecnim BHYTpu 3aaBukkn 180 knanaHa HabngaeTcsa OrpoMHOE AaBreHue.

Ecnu paBneHue Bbilwe knanaHa 14, OTHOCUTENbHO OPUEHTaLUN CKBaXKWHbI, OFPOMHO, TO
JaBrieHne nomoraeT BbITONKHYTb 3aaBwxky 180 knanaHa B ee OTKpbITOe nonoxenue. B
AaHHOM criyyqae 3To 03Ha4aeT BBEPX MO HanpasrieHUIo K MOBEPXHOCTU M MO HanpaBsreHu1Ho K
BEPXHEN YacTU repmeTusmpyloero ycTponctea unu sarmywky 1. Ecnu gaeBneHue Huxe
knanaHa 14 orpomHO, TO AaBMNeHWe CTPEMUTCHA MEePeEMECTUTb 3aABWXKKY KkranaHa B ee
3akpblToe nosioxkeHue. CtonopHoe konbuo 202 yaep:xusaeT 3agBuxXky 180 knanaHa oT
CMELLEeHUA B ee 3aKpbiToe MOSOXEHWUE, AaXe eCNU OHa HaxoAWUTCA B MPOMEXYTOYHOM
nonoxeHun. CTonopHoe konbuo 202 TakKe YAEPXKUMBAET CMEXHblE KOMMOHEHTHI,

Hanpumep ctonopbl 210 knanaHa, oT BbiNageHUA.

CnepnyeT OTMETUTb, YTO BCE BbILLIEYNOMSHYTbIE BapWUaHTbl OCYLLECTBNEHUS UNNIOCTPUPYIOT
n3obpeTeHne, HO He OrpaHNYUBALOT €ro, U CNeLUanncTbl B 4aHHOW o6nacTn TEXHUKK, MOTyT
NpPeAnoXUTb MHOTO anbTepPHaTMBHbBIX BAPMaHTOB OCYLLECTBINEHUS, HE OTCTyNasi oT obbema
3aBUCUMBIX MYHKTOB chopmMynbl usobpeteHus. B dopmyne ns3obpeTeHUA CCbINOYHbIE
o0603Ha4veHnss B ckobkax He [OMKHblI pacCMaTpUBaTbLCA Kak UMeoLwMe orpaHnuYnTeNbHbIN
xapaktep. Micnonb3oBaHue rnarona «cogepXatby M ero pasnuyHbiX opM He UckniovaeT
NMPUCYTCTBME 3MNEMEHTOB WM LIAroB, He YMNOMSHYTbIX B dopMyne wusobpeTeHus.
Mcnonb3oBaHne eQUHCTBEHHOrO YMciia HEKOTOPbIX 3MEMEHTOB HE WCKIOYaeT Hanu4ius

HECKOJTbKUX TaKnX 3JIEMEHTOB.
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1. lepmeTnaunpytowee ycTporicTeo (1) ona UCnonb30BaHUA B CKBaXXMHHOW Tpybe (2),
copepallee:

- onpaBky (44), pacrnonoXeHHYH BOKPYr LEHTPanNbHOM ocK (22) 1 NpoXoasLLUyto Yepes
repmeTUanpytowee yCcTponcTeo (1);

- noABWXHOE B paguanbHOM  HarnpaBneHWuM 3axBaTHOE  YCTPOWCTBO  (4),
pacnonoXeHHoe BOKPYr onpasBku (44);

- NOABWXHLIN B pagnManbHOM HarnpaBreHUU nakepHblid af1ieMeHT (6), pacnonoXeHHbIN
BOKpYr onpaskin (44); n

- NnoaBMXHOE B OCEBOM HanpaBfeHUW akTuBupytowee ycTpoicteo  (10),
npeaHasHavyeHHoe ANA MPUIIOXKEHMA OCEBbIX CUN ANs akTUBaLUKU TrepMeTU3UPYHOLLLEro
ycTponctea (1), oTnuMuawlleecA TeM, UYTO TrepMeTuUaupyrowee yctponucteo (1)
AOMOMHUTENBHO COAEPXKWT MOABMXHbBIA B paguanbHOM HarnpasneHuu ueHtpatop (8),
pacnosioXXeHHbIN BOKPYr onpaekn (44), Ans LeHTpupoBaHna ycTpoinctea (1);

- npuyem aktusupyrowiee yctponcteo (10) dyHKUMOHANbHO COeAUHEHO C 3aXBaTHbLIM
YCTPOMUCTBOM (4), NakepHbIM 3neMeHToM (6) U LeHTpaTopoM (8) ANA UX COOTBETCTBYHOLLEN
aKTMBaLMW U pagmanbHOro nepemMeLleHns, NoCpeacTBOM nepenaydm MOLWHOCTU yKasaHHbIX
OCeBbIX CWUJl, MeXay BTSHYTbIMW, MNACCUBHBLIMU, MOSMIOXKEHUAMU U  PaACLUMPEHHBIMU,

aKTUBHbLIMW, NOJIOXKEHWUSMU OTHOCUTENBHO LEHTPanNbHON ocn (22) ycTponcTea (1).

2. lepMeTUanpylowee yCTPOUCTBO Mo N. 1, B KOTOPOM MNakepHbld anemeHT (6)

pacnofioXKeH MeXay 3axBaTHbIM YCTPOUCTBOM (4) U LeHTpaTopom (8).

3. (epMeTUanpytowee YCTPOWCTBO MO N. 1 MNM 2, B KOTOPOM MNpeaycMOTpeHa
BO3MOXHOCTb aKkTUBauuu LeHTpaTopa (8) 40 akTUBaUWUW 3axBaTHOro ycrtpoucrtea (4) u

nakepHoro anemeHTa (6).

4. lepMeTuUanpytolee ycTponcTeo nbomy M3 n. n. 1-3, B KOTOPOM 3abroKMpoBaHa
BO3MOHOCTb aKTMBaLWUW 3axXBaTHOro YCTpolcTBa (4) U nakepHoro anemeHTta (6) go no

MEeHbLUEN Mepe YacTUYHON akTuBauun LeHTpartopa (8).

5. "epMeTuaunpytoLee YyCTPOMCTBO No fitobomy M3 n. n. 1-4, B KOTOPOM aKkTUBUpYtoLLee
ycTponcTteo (10) copepuT akTuBaTop (24), BbINOSMHEHHBIA C BO3MOXHOCTbIO BpalleHus
BOKPYI LEHTPanbHON ocK (22) U HaxodAWKMNcA B pe3bboBoM 3aLENNeHUN C LEHTparnbHOM

onpaskon (44), NnpoxogsaLwen Yepes repMmeTmsmpyrolee ycTponcTeo (1).
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6. lepmeTuUanpylowee ycTpouctso no nwdomy ms n.n. 1-5, B KOTOPOM p[aHHoe
repmeTuanpyowee ycTponctso (1) coaepxuT ocBoboxparwolwee ycTponctso (12),
OYHKLUMOHANbHO CoOefUHEHHOE C OnpaBKon (44), 3axBaTHbIM YCTPOUCTBOM (4), NakepHbIM
anemMeHToM (6) 1 LeHTpaTopom (8); npudem

- ocBoboxgatuwee ycTtponctso (12) npegHasHadeHo ANA  BblIGOpPOYHOro
BblCBODOXAEHWUA, B 3a4aHHOM COCTOSIHUM MEXAY HeaKTUBHbLIM BTSHYTbIM MOMOXEHUEM U
aKTMBHbBIM YCTaHOBOYHbBIM MONOXEHUEM, NMOBbIX OCEBLIX CUIT aKkTUBaLMK, KOTOpble MOTyT
BO3HUKHYTb MeXay ornpaBkon (44) ¢ OOHOW CTOPOHbI U 3axBaTHbIM YCTPOWCTBOM (4),

nakepHbIM anneMeHToM (6) 1 LeHTpaTopom (8) ¢ opyrol CTOPOHbI.

7. lepmeTuUanpylowee ycTpouctso no nwdomy us n.n. 1-6, B KOTOPOM f[aHHoOE
repmeTuanpyowee yctponcteso (1) cogepxuT knanaH (14), coobwarowmMinca no noToky ¢
0CeBbIM KaHarnom (98), npoxoaAwmnm Jyepes onpasky (44); npudem knanaH (14) BbINOSHEH C
BO3MOXHOCTbIO €ro BbIBOPOYHOro OTKPbITUS U 3aKPbITUA MO OTHOLUEHMIO K NOTOKY TEKyYeln
cpenbl, npoxogsawemy depes knanaH (14) u, Takum obpaszom, 4depes kaHan (98)

onpaBku (44).

8. Cuctema, cofepxallan repmeTusnpyioLlee yCTponucTBo (1) U CKBaXKUHHYIO Tpyby
(2), npuyem repmeTUanpytolee ycTponcTeo (1) pacnonoXeHo B CKBaXXUHHOW Tpybe (2) u
COLEPXKMT:

- onpaBsky (44), pacrnonoXeHHYo BOKpYr LieHTparnbHOoW ock (22) n NpoxofsLuyto Yepes
ycTpoiicTteo (1);

- noABWXHOE B paguanbHOM  HarnpaBneHWuM 3axBaTHOE  YCTPOWCTBO  (4),
pacnofioXXeHHOe BOKPYT onpaBku (44) ANA KpenneHna repmeTusnpyrowero ycrpounctaea (1)
K BHYTPEHHEN YacTU CKBaXKMHHON TpyObl (2);

- NOABWXHLIN B pagnManbHOM HarnpaBreHUU nakepHblid af1ieMeHT (6), pacnonoXeHHbIN
BOKpYr onpaeku (44) ansi ynrnoTHeHMs onpaBku (44) OTHOCWUTENbHO BHYTPEHHEW YacTu
CKBaXXMHHOMN TpyObl (2); 1

- NnoaBMXHOE B OCEBOM HanpaBfeHUW akTuBupytowee ycTpoicteo  (10),
npeaHasHavyeHHoe ANA MPUIIOXKEHMA OCEBbIX CUN ANs akTUBaLUKU TrepMeTU3UPYHOLLLEro
ycTponcTea (1) B ckBaxkMHHOW TpyBe (2), oTnMualowWasica TeM, YTO repMmeTusnpyloLlee
YyCTPOMCTBO (1) CMCTEMBI COAEPKUT NOABWXHBIN B paguanbHOM HanpasneHuu LeHTpaTop
(8), pacnonoxeHHbI BOKPYr onpaBku (44), AnNs LEHTPUMPOBaHUA repMeTUsnpyoLero
ycTpouncTea (1) B CKBaXKMHHOM Tpybe (2);

- npuyem aktusupyrowiee yctponcteo (10) dyHKUMOHANbHO COeAUHEHO C 3aXBaTHbLIM
YCTPOMUCTBOM (4), NakepHbIM 3neMeHToM (6) U LeHTpaTopoM (8) ANA UX COOTBETCTBYHOLLEN

akTuneauun U pagunarnbHOro nepemMeLlleHnsa, nocpeacrtsom nepengavn MOLWHOCTU YKa3aHHbIX
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aKTUBHbLIMW, NOJIOXKEHWUSMU OTHOCUTENBHO LEHTPanNbHON ocu (22) 3arnywku (1).

9. Cnocob ncnonb3oBaHUs repMeTUsnpytowero yctponcTtea (1) no n. 1 B CKBaXKUHHOM
Tpybe (2), OTANYAKLWMUNACA TeM, YTO COAEepXKUT cregytolune waru:

- pacnonaralT repmMeTusMpyroiee ycTponcteo (1) No MeHbllen Mmepe ¢ O4HUM
NOABWXHBIM B pafuaribHOM HarnpasBneHuuM 3axBaTHbIM YCTPOWCTBOM (4) M MakepHbIM
anemeHToM (6) BO BTAHYTOM, NACCUBHOM, MONOXEHWUN;

- pasMmellalT repMmeTusmpyollee yCcTporWcTBo (1) B HY)XHOM MeCTe CKBaXKMHHOM
TpyObl (2); 1

- aKTUBUPYIOT repMeTusupytolee ycTpoucTteo (1) nocpeacTBOM aKTUBUPYHOLLEro
ycTponcTtea (10) ana npuBeneHWa repMeTusnpytowero yctponctea (1) B ero aktuBHoe
NosioXKeHue, B KOTOPOM LeHTpaTop (8), 3axBaTHOe YCTPOUCTBO (4) U NaKePHbIN arnemMeHT (6)
npvBeAeHbl B UX paclUMpEeHHble, akTUBHbIE, MOMOXEHUs, npudem ueHTpaTop (8) B ero
aKTMBHOM MOJSIOXXEHUN HAXOAWUTCA B KOHTaKTe C BHYTPEHHEW 4acTblo CKBaXXMHHOW TpyObl
(2), ueHTpupys, Takum obpasom, repmeTusnpyroiee ycTponcteo (1) B CKBaXXMHHOW

Tpybe (2).

10. Cnocob no n. 9, B kKOTOPOM LeHTpaTop (8) NpMBOAAT B €ro akTUBHOE MOSIOXKEHMWE
npexgae, Yem 3axBaTHOE YCTPOWUCTBO (4) U NaKepHbI aneMeHT (6) NpUBOAAT B UX aKTUBHbIE

NOJTIOXKEHUA.

11. Cnocob no n. 9, B KOTOpOM LeHTpaTop (8) NpnBoAAT, NO MEHbLUER Mepe YacTUYHO,
B €ro aKTUBHOE MOSIOXEHUE MpEeXae, YeEM repMmeTusmpytoLlee ycTporucTeo (1) cnyckatoT B

CKBaXXUHY (2).

12. Cnocob no n. 9, B KOTOPOM faHHbIA cnoco® AOMNOSHUTENBHO COAEPXKUT NEPEBOS,
repMeTuaupyoiee ycTpoicTBo (1) M3 ero akTUBHOIO MONIOXKEHWSI B €ro MNaccuMBHOE
NONOXXEHMWE NpeXae, YeM repMeTuanpyoLlee ycTpoicTeo (1) cHoBa NEPEMECTAT B OCEBOM

HanpasrneHUN B CKBaXKnHe (2).

13. Cnocob no n. 12, B KOTOPOM MakepHblA afieMeHT (6) NpUBOSOAT B €ro naccuBHoe
NnoroXKeHue npexge, Yem 3axBaTHOe YCTPOUCTBO (4) U ueHTpaTop (8) NpUBOAAT B UX

NnacCuMBHbIE MOJIOXKEHUA.

14. Cnocob no n. 13, B KOTOPOM 3axBaTHOE YCTPOUCTBO (4) NPMBOAAT B €ro NacCUBHoOE

NOJTIOXKEHNE MNMpeXae, YHeEM LEeHTpaTop (8) NPUBOAAT B €ro NnaCCUBHOE NOJIOXKEHUE.
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®OPMYNA U3OBPETEHUA

(c nameHeHusiMu no ct. 34 PCT)

1. lepmeTnaunpytowee ycTporicTeo (1) ona UCnonb30BaHUA B CKBaXXMHHOW Tpybe (2),
copepallee:

- onpaBky (44), pacrnonoXeHHYH BOKPYr LEHTPanNbHOM ocK (22) 1 NpoXoasLLUyto Yepes
repmeTUanpytowee yCcTponcTeo (1);

- noABWXHOE B paguanbHOM  HarnpaBneHWuM 3axBaTHOE  YCTPOWCTBO  (4),
pacnonoXeHHoe BOKPYr onpasBku (44);

- NOABWXHLIN B pagnManbHOM HarnpaBreHUU nakepHblid af1ieMeHT (6), pacnonoXeHHbIN
BOKpYr onpaskin (44); n

- NnoaBMXHOE B OCEBOM HanpaBfeHUW akTuBupytowee ycTpoicteo  (10),
npeaHasHavyeHHoe ANA MPUIIOXKEHMA OCEBbIX CUN ANs akTUBaLUKU TrepMeTU3UPYHOLLLEro
ycTponctea (1), oTnuMuawlleecA TeM, UYTO TrepMeTuUaupyrowee yctponucteo (1)
AOMOMHUTENBHO COAEPXKWT MOABMXHbBIA B paguanbHOM HarnpasneHuu ueHtpatop (8),
pacnosioXXeHHbIN BOKPYr onpaekn (44), Ans LeHTpupoBaHna ycTpoinctea (1);

- npuyem aktusupyrowiee yctponcteo (10) dyHKUMOHANbHO COeAUHEHO C 3aXBaTHbLIM
YCTPOMUCTBOM (4), NakepHbIM 3neMeHToM (6) U LeHTpaTopoM (8) ANA UX COOTBETCTBYHOLLEN
aKTMBaLMW U pagmanbHOro nepemMeLleHns, NoCpeacTBOM nepenaydm MOLWHOCTU yKasaHHbIX
OCeBbIX CWUJl, MeXay BTSHYTbIMW, MNACCUBHBLIMU, MOSMIOXKEHUAMU U  PaACLUMPEHHBIMU,
aKTUBHbLIMW, NOJIOXKEHWUSIMU OTHOCUTENBHO LEeHTPanbHON ocn (22) ycTponcTtea (1); u

- npuyemMm f[aHHoe repMeTusnpylollee YCTPOMCTBO BLIMNOMHEHO C BO3MOXHOCTbIO
akTMBauuu UeHTpaTopa (8), Mo MeHbLlel Mepe 4acTUYHO, A0 aKkTUBaUUW 3axXBaTHOro

yCTpoucTea (4) U nakepHoro anemeHta (6).

2. lepMeTUanpylowee yCTPOUCTBO Mo N. 1, B KOTOPOM MNakepHbld anemeHT (6)

pacnofioXKeH MeXay 3axBaTHbIM YCTPOUCTBOM (4) U LeHTpaTopom (8).

3. lepMeTUanpylowee YCTPOUCTBO Mo N. 1 UM 2, B KOTOPOM 3abrokMpoBaHa
BO3MOHOCTb aKTMBaLWUW 3axXBaTHOro YCTpolcTBa (4) U nakepHoro anemeHTta (6) go no

MEeHbLUEN Mepe YacTUYHON akTuBauun LeHTpartopa (8).

4. "epMeTU3npytoLee yCTPOMUCTBO No Jitobomy 13 n. N. 1-3, B KOTOPOM aKTUBUPYLOLLEe
ycTponcTteo (10) copepuT akTuBaTop (24), BbINOSMHEHHBIA C BO3MOXHOCTbIO BpalleHus
BOKPYI LEHTPanbHON ocK (22) U HaxodAWKMNcA B pe3bboBoM 3aLENNeHUN C LEHTparnbHOM

onpaskon (44), NnpoxogsaLwen Yepes repMmeTmsmpyrolee ycTponcTeo (1).

SAMEHSAOLWWIA TMCT C USMEHEHUAMM MO CT. 34 PCT
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5. lepMmeTUanpylowee ycTpouctso no nwdomy us n.n. 1-4, B KOTOPOM [aHHoOEe
repmeTuanpyowee ycTponctso (1) coaepxuT ocBoboxparwolwee ycTponctso (12),
OYHKLUMOHANbHO CoOefUHEHHOE C OnpaBKon (44), 3axBaTHbIM YCTPOUCTBOM (4), NakepHbIM
anemMeHToM (6) 1 LeHTpaTopom (8); npudem

- ocBoboxgatuwee ycTtponctso (12) npegHasHadeHo ANA  BblIGOpPOYHOro
BblCBODOXAEHWUA, B 3a4aHHOM COCTOSIHUM MEXAY HeaKTUBHbLIM BTSHYTbIM MOMOXEHUEM U
aKTMBHbBIM YCTaHOBOYHbBIM MONOXEHUEM, NMOBbIX OCEBLIX CUIT aKkTUBaLMK, KOTOpble MOTyT
BO3HUKHYTb MeXay ornpaBkon (44) ¢ OOHOW CTOPOHbI U 3axBaTHbIM YCTPOWCTBOM (4),

nakepHbIM anneMeHToM (6) 1 LeHTpaTopom (8) ¢ opyrol CTOPOHbI.

6. lepmeTuUanpylowee ycTpouctso no nwdomy ms n.n. 1-5, B KOTOPOM p[aHHoe
repmeTuanpyowee yctponcteso (1) cogepxuT knanaH (14), coobwarowmMinca no noToky ¢
0CeBbIM KaHarnom (98), npoxoaAwmnm Jyepes onpasky (44); npudem knanaH (14) BbINOSHEH C
BO3MOXHOCTbIO €ro BbIBOPOYHOro OTKPbITUS U 3aKPbITUA MO OTHOLUEHMIO K NOTOKY TEKyYeln
cpenbl, npoxogsawemy depes knanaH (14) u, Takum obpaszom, 4depes kaHan (98)

onpaBku (44).

7. Cuctema, cofepxallan repmeTusnpyioLlee yCTponucTBo (1) U CKBaXKUHHYIO Tpyby
(2), npuyem repmeTUanpytolee ycTponcTeo (1) pacnonoXeHo B CKBaXXUHHOW Tpybe (2) u
COLEPXKMT:

- onpaBsky (44), pacrnonoXeHHYo BOKpYr LieHTparnbHOoW ock (22) n NpoxofsLuyto Yepes
ycTpoiicTteo (1);

- noABWXHOE B paguanbHOM  HarnpaBneHWuM 3axBaTHOE  YCTPOWCTBO  (4),
pacnofioXXeHHOe BOKPYT onpaBku (44) ANA KpenneHna repmeTusnpyrowero ycrpounctaea (1)
K BHYTPEHHEN YacTU CKBaXKMHHON TpyObl (2);

- NOABWXHLIN B pagnManbHOM HarnpaBreHUU nakepHblid af1ieMeHT (6), pacnonoXeHHbIN
BOKpYr onpaeku (44) ansi ynrnoTHeHMs onpaBku (44) OTHOCWUTENbHO BHYTPEHHEW YacTu
CKBaXXMHHOMN TpyObl (2); 1

- NnoaBMXHOE B OCEBOM HanpaBfeHUW akTuBupytowee ycTpoicteo  (10),
npeaHasHavyeHHoe ANA MPUIIOXKEHMA OCEBbIX CUN ANs akTUBaLUKU TrepMeTU3UPYHOLLLEro
ycTponcTea (1) B ckBaxkMHHOW TpyBe (2), oTnMualowWasica TeM, YTO repMmeTusnpyloLlee
YyCTPOMCTBO (1) CMCTEMBI COAEPKUT NOABWXHBIN B paguanbHOM HanpasneHuu LeHTpaTop
(8), pacnonoxeHHbI BOKPYr onpaBku (44), AnNs LEHTPUMPOBaHUA repMeTUsnpyoLero
ycTpouncTea (1) B CKBaXKMHHOM Tpybe (2);

- npuyem aktusupyrowiee yctponcteo (10) dyHKUMOHANbHO COeAUHEHO C 3aXBaTHbLIM
YCTPOMUCTBOM (4), NakepHbIM 3neMeHToM (6) 1 LeHTpaTopoM (8) ANA UX COOTBETCTBYHOLLEN

akTuneauun U pagunarnbHOro nepemMeLlleHnsa, nocpeacrtsom nepengavn MOLWHOCTU YKa3aHHbIX
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OCeBbIX CWUJl, MeXay BTSHYTbIMW, MNACCUBHBLIMU, MOSMIOXKEHUAMU U  PaACLUMPEHHBIMU,
aKTUBHbLIMW, NOSIOXKEHMUSAMN OTHOCUTENBHO LEHTPanbHOM ocn (22) 3arnywku (1); n

- npuyemMm f[aHHoe repMeTusnpylollee YCTPOMCTBO BLIMNOMHEHO C BO3MOXHOCTbIO
akTMBauuu UeHTpaTopa (8), Mo MeHbLlel Mepe 4acTUYHO, A0 aKkTUBaUUW 3axXBaTHOro

yCTpoucTea (4) U nakepHoro anemeHta (6).

8. Cnocob ncnonb3oBaHUs repMeTUsnpytowero yctponcTtea (1) no n. 1 B CKBaXKUHHOM
Tpybe (2), OTANYAKLWMUNACA TeM, YTO COAEepXKUT cregytolune waru:

- pacnonaralT repmMeTusMpyroiee ycTponcteo (1) No MeHbllen Mmepe ¢ O4HUM

noaBuMXHbIM B paguarbHOM HanpaBf€HUU 3axBaTHbIM YCT B OTIIMYUTENBbHYIO 4acCTb

He3aBUCUMOro nN. 1 3MeHeHHON POPMYnbl PONCTBOM (4) U NakepHbIM aneMeHToMm (6)

BO BTAHYTOM, NAaCCUBHOM, NOSOXEHUN;
- pasMmellalT repMmeTusmpyollee yCcTporWcTBo (1) B HY)XHOM MeCTe CKBaXKMHHOM
TpyObl (2); 1

- aKTUBUPYIOT repMeTusupytolee ycTpoucTteo (1) nocpeacTBOM aKTUBUPYHOLLEro
ycTponcTtea (10) ana npuBeneHWa repMeTusnpytowero yctponctea (1) B ero aktuBHoe
NosioXKeHue, B KOTOPOM LeHTpaTop (8), 3axBaTHOe YCTPOUCTBO (4) U NaKePHbIN arnemMeHT (6)
npvBeAeHbl B UX paclUMpEeHHble, akTUBHbIE, MOMOXEHUs, npudem ueHTpaTop (8) B ero
aKTMBHOM MOJSIOXXEHUN HAXOAWUTCA B KOHTaKTe C BHYTPEHHEW 4acTblo CKBaXXMHHOW TpyObl
(2), ueHTpupys, Takum obpasom, repmeTusnpyroiee ycTponcteo (1) B CKBaXXMHHOW

Tpybe (2).

9. Cnocob no n. 8, B KOTOpoM LeHTpaTop (8) NpnBoAAT, NO MEHbLUER Mepe YacTUYHO,
B €ro aKTUBHOE MOSIOXEHUE MpEeXae, YeEM repMmeTusmpytoLlee ycTporucTeo (1) cnyckatoT B

CKBaXXUHY (2).

10. Cnocob no n. 8, B KOTOPOM faHHbIA cnoco® AOMNOSHUTENBHO COAEPXKUT NEpPEBOL,
repMeTuaupyoiee ycTpoicTBo (1) M3 ero akTUBHOIO MONIOXKEHWSI B €ro MNaccuMBHOE
NONOXXEHMWE NpeXae, YeM repMeTuanpyoLlee ycTpoicTeo (1) cHoBa NEPEMECTAT B OCEBOM

HanpasrneHUN B CKBaXKnHe (2).

11. Cnocob no n. 10, B KOTOPOM MakepHblA afieMeHT (6) NpUBOLOAT B €ro naccuBHoe
NnoroXKeHue npexge, Yem 3axBaTHOe YCTPOUCTBO (4) U ueHTpaTop (8) NpUBOAAT B UX

NnacCuMBHbIE MOJIOXKEHUA.

12. Cnocob no n. 11, B KOTOPOM 3axBaTHOE YCTPOUCTBO (4) NPMBOAAT B €ro NAacCUBHOE

NOJTIOXKEHNE MNMpeXae, YHeEM LEeHTpaTop (8) NPUBOAAT B €ro NnaCCUBHOE NOJIOXKEHUE.
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