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(57) BaxyymHblii GreHmep, UMEIOIIHIA COCY, OCHO-
BaHUE JABHUraTesl, COAEpKaIlee JBUraTelb, MMEIOLIIH
TIPUBOAHOMN BaJI IBUTATEI, IIPU 3TOM OCHOBAaHHUE JBHU-
raresisi BMEIAeT BaKyyMHBII HAacoC, MpUYeM IPUBOJI-
HOM BaJl IBUTATEIIsl BHIIOIHEH C BO3MOKHOCTBIO ITPH-
BE/ICHHS B JICHCTBHE BAaKyyMHOTO HacoCa, JIepKaTeib
JIe3BHS, UMEIOLINH JIE3BHE C BAJIOM JIC3BUS I 3alleTl-
JICHUsI TIPUBOJHOTO Bajla JBUTATElsl, U BEHTHISATOP,
COE/IMHEHHBIH C MPUBOJHBIM BaJIoM JBurarens. bien-
Jiep BKIIIOYACT B ce0sl CUCTEMY KaHAJIOB IS TIPOXOJK-
JICHHS BO3/1yXa U3 COCYy/a B OKpYKaloIlyto cpeny. Ben-
THJISITOP | JIE3BHE MOTYT M30MPaTeIbHO IPUBOIUTHCS
B JICHCTBUE MCIIOJIb30BaHUEM 3y0UaToOl nepenaan uin
CHCTEMBI CLEIUICHHUS, TPEIIOYTHTENIBFHO, YIIpaBIsie-
MBIM BCTPOEHHBIM ITPOTPaMMHBIM obecrieueHneM. Ba-
KyYMHBIH HacOC TaKXe MOXKET M30MpaTesbHO MPUBO-
JUTHCS B JICHCTBHE MCIIONB30BAHMEM COJICHOWIA JIIS
OTCOEIMHEHUs IPUBOTHOTO Bajla JIBUTATENS OT BaKy-
YMHOTO HacOCa UM NOCPEACTBOM 3aKPBITUSI CUCTEMBI
KaHaJIOB OT cOoCy/a K BaKyyMHOMY Hacocy. M3o0pere-
HHE CIIOCOOHO OTKAYMBaTh BO3AYX M3 COCY/a 0 TOTO,
KaK IIPOHU30iI€T CMEIINBAHKE MTUIIEBOTO CONEPKUMO-
ro.
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OIIMCAHVIE M3OBPETEHNVA
2420-558386EA/042
BAKYYMHEM BJIEHIEP

[IEPEKPECTHAA CCHJIKA HA POICTBEHHHE 3AABKU

[1] @HDaHHas 3afdBKa MJClpallMBaeT IIPUOPUTET 3asasBKM Ha IIaTeHT
CIIA 15/703, 933, IIOOAaHHOM 13 CeHTAbpA 2017 rona, KoTopad
UCHpalyBaeT IPUMOPUTET 3adBKM Ha naTedT CIA 15/633,383, mnomaHHOM
26 wmwoHga 2017 1oma, KOTOpad MCIpallMBaeT IIPMOPUTET 3adBKM Ha
naredT CHA N 15/457,874, nomaunHoy 13 wmapra 2017 roma, KoTopasd
UCHpallMBaeT IIPUOPUTET IIpeIBapMTEJIbHOM 3asBKM Ha naTeHT CIA N
62/456,920, mnomaHHOM 9 odeBpasiga 2017 roma, coIepXaHMe KaxXOon K3
KOTOPEIX I[IOJIHOCTBI BKJIOUEHO CKOa I[IOCPeOCTBOM CCEBUIKM.

OBJIACTHL TEXHUKM, K KOTOPOM OTHOCUTCA M3OBPETEHUE

[2] Hacrosamee wu300peTeHMe OTHOCUTCHA K IOMallHUM W KYXOHHEM
NIPUHAIJIEXKHOCTAM. B YWacTHOCTM, M300peTeHMe OTHOCUTCHA K BaKYyMHEM
BieHOoepawM, KOHKPETHO OTHOCAIMMCA K  BaKyyMHHEM OJieHIepaM C
SKCTPAKTOPOM NIMTATEJIBHEX BEIEeCTB.

[MPEOIIOCEJIKM VM3OBPETEHNA

[3] KyxoHHHEe OJIeHIOEepH MMelT OCHOBaHMe OBUTaTeJId, Ha KOTopoe
CBepxy yCTaHaBJMBaeTCHa COCYH, COIOepXamMrl CMeChb MIPOOYKTOB IMIUTAaHUA
M KUMOKOCTM. Takmue OJIeHOEepH OIpelleSIAlTCd OpMeHTaluer cocyna,
KOT'la OH IIPUMKpPEIJIEH K OCHOBaHMI IOBUI'aTeJig. [lo3ToMy  BaXHO
NpaBWUJIBHO OIpPemelIMTE BEepX M HU3 TaKuxX COCYyINOB. BepxHAs dYacTb
TaKmUx COCYIOR onpenejyigseTcss Kak  KOHel  Ccocyna, B KOTOPHM
CMemMBaeMEll TUIMEBOW MNIPOOYKT MU/WMIM XUIKOCTE IIOCTYIIaeT B COCYI IJId
CMemMBaHMA. HMXHAS YacThb COCyda NpeldcTaBJjigeT cCcoOOM KOHell cocyna,
IIPOTUBOIIOJIOXHEM BepxXHel YacTu cocyha. OyHKIMOHAJILHOCTL BEPXHEeM U
HIDKHEW YacTM COoCyla pa3jiMuHa B BaBUCKMMOCTM OT THUIa MCIOJIb3YyeMOTO
KYXOHHOTO OJieHIOepa.

[4] B TpaIMUMOHHEX KYyXOHHEX OJIeHIepax OepXaTeJlb Je3BuUsi, B
KOTOPOM Bpallanileecs JIe3BMe MHTeIPMPOBAHO [0 LEHTPY, 3aKpellJleH Ha
IOHe cocyloa, a KphllIKka 3aKpeHBaeT BepXHKK YacThk Ccocylla, UYTOOE
IpenoTBPaTUTh BHILJIECKMBAaHNME COOEPXVMOT'O cocyna BO BpEeMsA
CMemlMBaHMsA. Jle3BUMe CocCylda MMeeT BaJl, KOTOPHM CHOCOOeH 3allellJIaTh
BaJl OBUTATeNH, comepXammMicsa B  OCHOBaHMM  OBUTATENH, TaKUM

obpasoM, UTOOH O0eCleurTh aKTUBALMKL JIe3BUA.



[5] BaxkyyMHEHEe OJIeHOEePH HOPeICTaBJISRT CcOo00M HNOOKaTeTopuio
KYXOHHBIX OJIEHIEPOR, KOTOPHE  yIOaJIgnT OKPYXammi BO3OYX M3
CMECHUTEJIEHOTO Ccocyna OJieHOepa. YIOaJleHMe OKpyXaKnlmero Bo3dyxa
ABJISETCH XKeJlaTeJIbHBM, IIOTOMY UYTO BO3AOYX OKMUCISET IMIUTaTeJIbBHO
IIEHHHE AHTMOKCUIAHTE, BUTaMMHE U [IMUTATeJIbHHE BellecTBa, KoT'ga BTHU
BMOJIOTUUYECKHU aKTMBHEE VHITPeIVNeHTH BEICBRODOXIAKTCA BO BpeMs
CMENMBAHMSA OT CTEHOK 3allMTHEX KJIETOK, B KOTOPHX OHM HaxXOoOATCH.
[lonk3a OJi4 3IOOPOBBSA OT MCIOJB30BaHMUA OJieHOepa C BEHCBODOXIEHUEM
AHTMOKCUIAHTOB OyIeT YyBeJIMdeHa, eClM OUTaTeJIbHad LEeHHOCThE TakKux
AHTMOKCUIAHTOB MOXeT OHTBb COXpaHeHa IIyTeM YyIOaJlIeHMS BO3OyXa u3
cocynma.

[0] Ipyrue nperMylmecTra BaKYYMHEX OJIeHOEepOB BKJIOUAKT
yhaJleHVe IIy3HPbKOB U IIeHOOOpas3OoBaHMAg M3 HalMTKa. [IpM CMelMBaHWUU,
BO3OYX CMellMBaeTCsa B HalMTOK. ['asw, »DoOaBJIeHHEHE B HAaIMTOK, MOITYT
BEI3BATH N4 norpedburesda OUCKOMOOPT. T'asu Takxe 3aTPYOHAT
CMellMBaHue IIPOTEMHOBOTO Iopomka C HaluTKaMI. BcrnieHuBaHuUe
IPOUCXOIUT, KOoI'la B CMeChb »OODAaBJAKTCHA OIpeleJIeHHBEe [IOPOIKOBHE
n0o6aBKM, KOTOPHE, KaK M3BECTHO, BH3HBAKT OOMNOJHUTEJLHYID HaATPy3KY
Ha @OBMUI'aTeJlb, UYTO MOXET COKPaTUTh CPOK CJYyXOH OJeHOepa. Takxe
OHJIO TIOKaBaHO, UYTO BakyyMHBEEe OJIeHOEepH M3MeJlbUyalT MHIPEeOMeHTH IO
BoJee TOHKOM KOHCUCTEHLWN, uTo ABJIAETCSA LIEeJIBIo IOJIYYEeHU S
OIMTATEJBEHOTO CMY3H.

[7] BakyyMHBEe OJIeHOeph OOHUHO MMET KJalaH B BepxXHeM uacTu
KPHIIKM B BepxXHEeM dYacTu Ccocyla, KOTOPHM IMNIpMKpPeIlJIeH K I[IpoXondy,
TakoMy KaK IJIaHT', KOTOPHM IIOIKJIOUEeH K OTIOeJIbHOMY BCacCHBaklleMy
Hacocy, KOTOPHM I[IO3BOJSEeT YyIaJaTh BO3IOYX B cocyle. DOTU TUIIH
BAaKyyMHHX OJIeHOepOoB TpebylnT OOPOTOCTOANMX CTPYKTYPHHX ITOOaBOK B
CMECHUTEJIE IOJIS IOOCTMXKEHUS DTUX Pe3yJbTaTOoB, TakKMxX KakK JpobaBJIeHUe
BaKyyMHOT'O Hacoca. Kak mnpaBwuJjo, ©Oo0Jiblle MaTepUaJIbHHX PEeCYpPCOB
oejlaerT X BoJee OOPOTOCTO AMYMA oIS MPOU3BOIACTRBA . MHOTME
BaKyyMHEEe OJIEHIEepH VYBeJIMUMBAKT 3aHMMaeMyl IJiomank OJeHOepa IOJIA
pasMeleHna OOIOJIHUTEJIBHOT'O YCTPOMCTBA, HeoBOXOOMMOT'O oJis
BaKYyyMUPOBaAHUA CocCyla. OONOJIHUTEJILHEM o0beM TpedyeT  OoJiblien
YIIaKOBKM W YBeJIMUYMBaeT BeC, TeM CaMHM OTpaHMUMBagd KOJUUECTBO,
KOTOpOoe MOXeT OHBTE OTIPAaBJIEHO UM XPaHUTBCH B  OIIPeleJIEHHOM

[IpoCcTpaHCTBe. DBojiee TaxeJsble M I'POMO3OKME M3OeJIMd, KaK I[IpaBuUIIoO,



aBagaoTca 0O6oJiee JOPOTVMMM IJIS JOCTaBKM. MHOTMEe TaKue BaKyyMHEE
OJleHOepH TpelOyoT OOJIBIIETO NPOCTPAaHCTRBa IIpUJaBKa, UTO [ABJAEeTCHA
HeIJOCTaTKOM OJIS MHOTUX HOoTpeburejser. TUIMUHEMN BakKyyMHHM OJeHIep,
VMeMY OTHOeJIbHEM BAaKYYMHEIM HAaCOC, MOXHO HaMTKM B Oyoimkaumu CIIA
N 2004-0173105 Al.

[8] Koupurypaumsa TPaOULIMOHHOTO BaKyyMHOT'O OJleHIOepa,
OIIMCaHHOTO BHIIe, He paboTaeT OJ9 OIPENeJIEHHOTO I[IOIMHOXECTBA
OJIEHIEPOR, Has3EBaeMHX DBKCTpaKTopaMmu, WY  MHOT'Ja  Ha3HBaeMHX
OOHOPAa30BHMM OJieHIOepaMu. B Takux OJieHIOepax KOHOUI'Yypaluusa cocyna
ABJISEeTCA IepeBepHYyTOM. BepxHAd dYacTb CcoOCyda He UMeeT KPBIIKMA.
BMecTO »TOTO mepXaTeJlb JIe3BUA [IPUKPEIJIeH K BepxHey YacTu cocyha.
IOHO cocyma IOJIHOCTBK 3aKPHTO U IIOJIHOCTBI MHTEIPUMPOBAHO B OOKOBHE
CTEeHKM cocyna. IllnmeBoe COOepXrMOe IIoOMellaeTCcsa BHYTPL cCocyla,
3aTeM IepXaTeJb JIe3BUA MIPUKPpeIIgseTcsd K BepxXHeM uYacTu cocyla, TeM
caMBEM TepMeTU3UPYSa I[IUIeBOoe COOepXuMoe BHYTPU IJId CMellMBaHUAg.
Cocynn ¥ IHepxaTeJlb Je3BUA I[IepeBOopauMBaKnTCdg, B pes3yjbTaTe Uero
BepxXHAA YaCTb CTAHOBUTCSHA HWXKHEM YacThbil, Tak UTO OepxaTesb JIe3BUS
MOXeT OHTb pas3MelleH Ha OCHOBaHMM »OBUT'ATeJId OJId OoOeclleueHusd
BOBMOXHOCTM aKTHMBALUM Je3BUsS. B TakoM KOHOUITYpALMM OTCYTCTBYeET
KPHIIKA, K KOTOPOM MOXeT OHBTL IIOIOKJIOUEeH BaKyyM. IIOCKOJIbKY HWXHAS
JacThk TaKOT'0 cocyla IOJA B»KCTPpaKUMM OIUTATEJIBHEIX BEMeCTB SABJIAETCH
HellpepHBHHM CO CTeHKaMM Ccocyla, KJjallaH »OoJg BaKyyMHOM TPyOKM He
MOXeT OBTE BCTPOEH B HOHO 0es3 ymepba IJ4 LeJJOCTHOCTM IHa cocyla,

dTOo MOXeT ITIIpMBeCTM K YyTedKe dYepe3 KJlallaH WM YyTedKa BOKpPpYT

YVIIJIOTHEeHU S BOKpPYT KJlaraHa, KoToa cocyn [IEPEBEPHYT rnocJjie
CMelMBaHMAa .
[9] Oiis KYXOHHBIX OJIeHOEepPOoR, MIMEIIIMX MIEPEBEPHY TV

KOHOUTYPpALMK HBKCTPpakKTopa I[IUTATEJIBHEX BeIlleCTB, TPYIOHO HTOOABUTH
OYHKLMID BakyyMa. [IpoBJjeMa BOB3HMKAET C OTKAuKOM BO3Iyxa U3
SKCTPAKTOPOB MNIUTATEJIBHEX BeMeCcTB, I[IOTOMY UTO BO3IOyX B Cocyle
PacIoJIOXeH Hal JMHMeM BOIH B 3aKpHTOM »OHe cocyla, KOTOPHM
ABJIAETCA BEPXOM COCYIOa, KoT'Ia COCyINl IIepeBepHYT IJS CMellMBaHWAg.
3T0O CpaBHMMO C BO3IOYIHEIM KapMaHOM Ha OIPOKMHYTOM Kopable.
HacTosmee wm300peTeHUe CriocoBHO  OTKauMBaThb BO3OYyX M3  3TOTO
TEPMETUUHOTO IMPOCTPpaHCTBa 0e3 NPpOCBEepJIMBAHMA OTBEPCTUSA Uepes IHO

OJI4d [IPpUCOeIMHEeHMd BakyyMHOI'O Hacoca. HacTodumee M306peTeHme Tarxe



mo3BoJigeT uzbexaTh CYIEeCTBEHHOTO YBeJMUeHMa ILJIomaaM, Ha KOTopoun
pacrnoJoxeH OJieHOep, OJgarolapsa BKJIKUEHUI BCex M300peTaTeslbCKUX
IIPM3HAKOB B CYIECTBYKIME TIIPOCTPaHCTBa BHYTpM OJeHOepa  IJIA
M3BJIEUEHVA  I[IUTATEJIEHEIX BeNeCTB U  MCIOJb30BaHUK IIPEeVMYyIMeCTB
VMEKIMEeTOCA IOBUTATeJId B Takux OJeHOepax -OJS CO30aHusd BCaCHBaHMA,
HeoOXOoOMMOTO IJIA BaKyyMMPOBaHMS cocyla.

[10] BRakyyMHEIE OJIeHOepH C OTBEpCTHUEM  IOJIA ODocTyIla K
COIEepPXMMOMY COCylla CBepXy TakXe MOI'YT MCIOJIB30BaTh HacCTOAllEee
nzobperTerHue. Takue OOBUHBIE BaKyyMHEEe OJIEHIOEPE BCe €lle UMEKT
OTIOEeJILHEM BaKyyMHHM Hacoc, OTIOeJILHEM OT IOBUIATEeJIA, KOTOPHM’
IPUBOINUT B IBWKeHMe Jie3BMe. BakyyMHHM HacoOC MHOT'Ia pacloJjlaraeTcsd
BHYTPM KOpIyca IOBUT'aTesid, KkKakK B IHaTeHTe Kopem N 10-1441093. B
IPYTHUX BaKyyMHHX OJieHIepax, BaKyyMHHM HacOC PAacCIOJIOXEH OTOeJIbLHO
OT KOpIlyCa OCHOBaHMA OBUTaTesd. Ho B JmoboM cJjydae, TpebyeTcsd
OTIOeJIbHEM IIPUBOOHOM OBUTaATeJIb oI OIIOPOXHEHM A cocyna u
CMellMBaHU g JIe3BUEM. Hacrosmee n3obpeTeHMe UCKJIIoUaeT
HeOoOXOOMMOCTE OTOEJILHOTO BaKyyMHOT'O Hacoca B BaKyyMHOM OJIeHIepe.

KPATKOE OIIMCAHUE UEPTEXEN

[11] dmr.l mpencraBJjgeT coOoM BUIO B IIePCIEeKTUBEe COOPAaHHOTO
fJleHOepa B COOTBETCTBMM C BapMaHTOM OCYMEeCTBJIEHMS HaCTOSAMeIro
n300peTeHua.

[12] OQur.2 mnpencrTaBjisgeT coboM BMI B IIepPCIeKTMBe cocyla B
COOTBETCTBMM C BapMAHTOM OCYIECTBJIEHMSA HACTOAMETO M300peTeHU.

[13] OQur.3 mnpencrTabBjigeT co®oM BMI B IIepPClIeKTMBe cocyma cC
IIPUMKPEIIJIEHHEIM JepXaTeJleM JIe3BMS B COOTBETCTBMM C BapMaHTOM
OCYIIECTRBJIEHMA HaACTOAMEeIo M300peTeHusd.

[14] dmr.4 mpencrTabBjgeT co®oM BUIO B IIePCIeKTHUBEe OepXaTeld
JIE3BMA B COOTBETCTBMM C BapMaHTOM OCYIECTBJIEHMSA HaCTOAmMEI'O
n300peTeHuA.

[15] Qur. 5 npencrarjsgeT cobo¥ BUO B IIepClekKTVMBe OCHOBaHUA
OoJIs OBUTATeNS B COOTBETCTBUU c BaprMaHTOM OCYIEeCTRBJIEHU A
HaCTOAMETO M300peTeHUnd.

[16] dur.6 IOpencTaBJgIgeT coBo¥  HWXKHMM BHYTPEHHMM BUI B
[IEPCIEKTMEBE OCHOBaHWUSA IOJSA OBUIATEJS B COOTBETCTBUM C BapMaHTOM
OCYIMECTRBJIEHMA HACTOAMETO M300peTeHusd.

[17] dur.7 ImOpencTaBJageT coBo¥ HWKHMM BHYTPEHHMM BUI B



[IepCIIeKTUBEe OCHOBaHUA IJIA OBUTATEeJIS B COOTBETCTBMM C BapMaHTOM
OCYWeCTBJIEHMA HaCTOAWLEeI'0 U300peTeHUd.

[18] Qur.8A mnpencTaBJigeT cobol BUIO COOKY TPaBUTALMOHHOTO
3aTBOpPa B paboTe B COOTBETCTEBMM C BapMaHTOM OCYWEeCTBJIeHUA
HacToAmero u300peTeHUda, TI'Oe dYalla OPUEHTUPOBaHa B IIepPeBEpPHYTOM
[IOJIOXEHUN .

[19] Our.8BA mnpencrTaBjsgeT coboM BuI COOKY TPaBUTALMOHHOTO
3aTBOpa B paboTe B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHUA
HacTodAmero mn300peTeHuUd, I'Ie dYalla OPMEeHTMpOBaHa B I[IUTLEBOM
[IOJIOXEHUN .

[20] Q®ur.SA mnpencraBJgeT cobor BuO COOKY MapoBOTO 3aTBopa B
paboTe B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHMA HaCTOAMEeTO
n300peTeHnd, TI'IOe Yalla OPMEHTHMPOBaHa B IIE€PEBEPHYTOM IIOJIOXEHUM .

[21] Omur.9B mpencraBJysgeT cobo¥ BuO cOOKY MapoBOTO 3aTBopa B
paboTe B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHMA HaCTOAMEeTO
n300peTeHnd, I'Oe JYalla OPUEeHTMPOBaHa B IIUTLEBOM IIOJIOXEHMUMN.

[22] our.10 mnOpexncrarjsgeT codo¥ BUIO B CeUEeHUM OCHOBaHUSA
OBUTATeJIAI B COOTBETCTBMM C BapMaHTOM OCYIIECTRBJIEHUS HACTOAMETO
n3o00peTeHUA.

[23] dur.1l1 IpencraBjigdeT cobomn TIOKOMIIOHEHTHHIM BUI
BHYTPEHHUX KOMIIOHEHTOB IMIPYXMHHOM MyQOTH CIlellJIeHMS B COOTBEeTCTBUU
C BapMaHTOM OCYWEeCTBJIEHMA HaCTOANEeIro M300peTeHUd.

[24] our.l12 mpencTaBageT coBoM BUI B IIePCIeKTUBE BHYTPEHHUX
KOMIIOHEHTOR IMPYXMHHOM MyO®QTH CLEeIlJIeHUS B COOTBETCTBUM C BapMaHTOM
OCYWeCTBJIEHMSA HaCTOAWEI'0 MU300peTeHUd.

[25] dmr.l13 mnpemcTaBjsgeT cobo¥ BMI B IIepPCIeKTUMBe COOpaHHOM
IPYXUHHOM My QTEL cUuellJIeHus B COOTBETCTBUU C BapMaHTOM
OCYWeCTBJIEHMA HaCTOAWEI'0 U300peTeHUd.

[26] our.l14A mpencTaByageT CcoOO¥ BUIO B CeUeHUM B IIEPCIEeKTUBE
BIIEKTPOMEXAHUUECKON My®TH CLEeNJIeHMS B COOTBETCTBUM C BapMaHTOM
OCYWeCTBJIEHMA HaCTOAWMEI'0 U300peTeHUd.

[27] dur.14B npencTarjgaeT cobou TIOKOMIIOHEHTHHM BUIO
3y06uaToro 3alellJleHusa B COOTBETCTBMM C BapMaHTOM OCYWEeCTBJIeHU
HacTodAel'o U300peTeHUs.

[28] dur.15 npencTaejgaeT coBoM  TIOKOMIIOHEHTHEHIM BUO B

IIepPCIllIeKTVMBe COCyIoa GﬂeHnepa C BerHeIZ BaI‘py3KOﬁ B COOTBeTCTBUM C



BapMaHTOM OCYHEeCTBJIEHMA HaCTOAmMeI'O MBO@peTeHMH.

[29] dur.1l6 npencrTaejgaeT

SHGKTpOMaPHMTHOﬁ My@TH CLieIlJIeHNA B

OCYIMEeCTBJIEHUSA HACTOAMEIO M300peTeHM.

[30] OQur.l7 npezncrarjsgeT cobon
IIepClIeKTHUBe 3y0uaTom MyOTH CLeIlJIeHUSI
OCYIMEeCTBJIEHMSI HACTOAMEIO M300peTeHMs.

[31] dur.18 npencrTaejdgaeT

SHGKTpOMaPHMTHOﬁ MV@TH CLielIlJIeHNA B

OCYIIECTRBJIEHVA HaCTOAmMEI'0 M300peTeHUdg.

[32] dur.19 npencrTaejdeT

SHeKTpOMaPHMTHOﬁ My@TH CLiellJIeHN A B

OCYIIECTBJIEHNA HaCTOAleI'O0 M300peTeHusd.

[33] our.20 npencraByigeT

SHeKTpOMaPHMTHOﬁ My OTEL CLeIllJIeHnA B

OCYIIECTBJIEHNA HaCTOAWleI'O0 M300peTeHusd.

[34] our.z21 IpencraByigeT

BIIEKTPOMATHUTHOM MyOTH ClLellJIeHMS B

OCYIIECTRBJIEHVA HaCTOAmMEI'0 M300peTeHUd.

[35] dur .22 npencTapJigeT

SHGKTpOMaPHMTHOﬁ My@TH CLiellJIeHM A B

OCYIECTRBJIEHMA HaCTOAMeIro M300peTeHud.
[36] dur.23 IpencTapjigeT

SHGKTpOMaPHMTHOﬁ My@TH CLiellJIeHM A B

OCYIECTBJIEHMA HACTOAMEeIo M300peTeHusd.
[37] dur.24 npencTarjigeT

SHGKTpOMaPHMTHOﬁ My@TH CLielIlJIeHM A B

OCYIIECTRJIEHVA HaACTOAMET'0 M300peTeHUd.

cobom

COOTBETCTBUMA

IIOKOMIIOHEeHTHRIM BUIO

BapMaHTOM

BVIO B TIIOIIEpEeYHOM CeUeHNM B

B COOTBeTCTBVIM C BapMaHTOM

cobom BUI

COOTBETCTBUMA

cobom BUI

COOTBEeTCTBUMU

cobom BUI

COOTBETCTBMU

cobom BUII

COOTBEeTCTBUMA

cobom BUI

COOTBEeTCTBUMA

cobom BUI

COOTBETCTBHUUA

cobom BUII

COOTBETCTBUMA

CeUeHNN

BapMaHTOM

CeUueHNr

BapMaHTOM

CedeHNnn

BapMaHTOM

CedeHNnn

BapraHTOM

CeUeHNNA

BapMaHTOM

CeUeHNNA

BapMaHTOM

CeUeHNNA

BapMaHTOM

[38] dmr.25 npencrarjsgeT cobo¥ BUIO B CeUeHMM ILJIaHeTapHOTO

BMHTA B COOTBETCTBMM C BapMaHTOM
n300peTeHuA.

[39] Qdmur.26 mnOpencrTaBJgeT cobdou
BMHTA B COOTBETCTBMM C BapMaHTOM
n300peTeHuA.

[40] Qomr.27 mnOpencrTaBJgeT cobdou

BaJjla M BaAaKYyyMHOI'O HacCoOCa,

OCymeCTBJIEHMA

BUIO B

OCymeCTBJIEHNA

BUIO B

HacToAdmeIro

CeUeHNMM MapMKOBOTI'O

HacToAdmeIro

CeUeHMNM IIpMBOIOHOTO

PacCIlIoJIOXeHHOT'O B OCHOBaHMNM IOIBHMI'aTeJIAd B



COOTBETCTEBMM C BapMaHTOM OCYIWECTBJIEHMS HACTOAWeI'0 U300peTeHUs.

[41] OurT.28 mnpencTaBasgeT coOOM BHYTPEeHHUM BUI B II€PCIEKTUBE
CHM3Y BakKyyMHOI'O HacocCa M 3y0uaToIl'o 3allellJlIeHMs [IPUBOIHOT'O Bajla B
OCHOBaHMM HOBUITATEJIA B COOTBETCTBMM C BapMaHTOM OCYILEeCTBJIEHNA
HacToAel'o U300peTeHud.

[42] OduT.29 mnpencrTaBysgeT Cco0OOM BHYTPEeHHUM BUI B II€PCIEeKTUBE
CHM3Y BakKyyMHOI'O HacocCa M 3y0uaTor'o 3allellJIeHMsA [IPUBOIOHOT'O Bajla B
OCHOBaHMM HOBUTATEJIA B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHNA
HacToAmero M300peTeHUd.

[43] Our.30 mpencrabBygeT Cco0OM BHYTPEeHHUM BUI B II€PCIEKTUBE
CHMZY BakKyyMHOI'O HacocCa M 3y0uaToro 3allellJIeHMA [OPUBOIHOTO Bajla B
OCHOBAaHMM OBUTATEJIA B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHNA
HaCTOAmMEero MU300peTeHud.

[44] our.31 mnpencraeigeT coBoM BHYTPEHHMM BUIO B II€PCIEKTUBE
CHM3Y BakKyyMHOT'O Hacoca M 3y0UuaToTr'o 3allellJIeHMA IPUBOIOHOTO Bajla B
OCHOBAaHMM OBUTATEJIA B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHNA
HaCTOAmMEero MU300peTeHud.

[45] Omr.32 mnpencrarBjgseT cob®oM BUI B CeUeHUM 3allellJIeHUA
3yBUuaTHEX KOJIEC BaKyyMHOI'O HacocCa M IIPMBOOHOTO Bajla B paboTe B
COOTBETCTEMM C BapMaHTOM OCYIECTEBJIEHMS HACTOAMEIO U300peTeHM.

[46] Omr.33 mnpencrTaBjsgeT coboM BUIO B CeUeHUM 3allellJIeHUd
3y0UaTEX KOJIEC BaKyyMHOI'O HacocCa U IIPpMBOOHOT'O Bajla B paboTe B
COOTBETCTEMM C BapMaHTOM OCYUECTBJIEHMS HACTOAMEI'0 U300peTeHUs.

[47] dur.34 IpencTarjigeT cobom BUIO B ceueHun
BIJIEKTPOMATHVTHOT'O 3aTBOpPA BaKyyMHOT'O Hacoca B pabore B
COOTBETCTEMM C BapMaHTOM OCYWECTBJIEHMS HACTOAWEI'0 U300peTeHUs.

[48] dur.35 npencTarjigeT cobou BUIO B ceueHun
BIIEKTPOMATHVTHOT'O 3aTBOpPA BaKyyMHOT'O Hacoca B pabore B
COOTBETCTEMM C BapMaHTOM OCYWECTBJIEHMS HACTOAWEeI'0 U300peTeHUs.

[49] omr.36 nOpencraBjgeT coboM BUO B CeUeHUM BaKYYMHOTO
Hacoca B COOTBETCTBUM C BapMaHTOM OCYIMECTBJIEHVS HaCTOAWLeI'O
n300peTeHuA.

[50] our.37 mnpencrTaBJgeT CcoBOM BUI B CeUeHUM B II€PCIEeKTUBE
BaKyyMHOI'O HacoCa B COOTBETCTBUM C BapMaHTOM OCYIEeCTBJIEHUA
HacTodAlel'o U300peTeHUs.

[51] omr.38 mnpencraBjageT coboM BUIO B CeUeHUM BaKYYMHOTO



Hacoca B COOTBETCTBUM C BapMaHTOM OCYILECTBJIEHVS HaCTOAWLeIO
n300peTeHuA.

[52] our.39 mnpezncrTaBJygeT CcoB0OM BUI B CeUeHUM B II€PCIEeKTUBE
BaKyYyMHOT'O HacoCa B COOTBEeTCTBUM C BapMaHTOM OCYILEeCTBJIEHNA
HacToAel'o U300peTeHud.

[53] dur.40 mnpezncrTaBJgeT CoOOOM BUI B CeUeHUM B II€PCIEeKTUBE
OCHOBaHMA OBUITATEJIA B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHUA
HacToAmero M300peTeHUd.

[54] dur.41 npencraBygeT co0OM BHYTPEeHHUM BUI B II€PCIEKTUBE
CHM3Y OCHOBaHMA OBUITATeJd C BUIOM CeUeHMA BaKyyMHOT'O Hacoca B
COOTBETCTBMM C BapMAaHTOM OCYUECTBJIEHMA HACTOAMEIO MU300peTeHMd.

[55] dmur.42 mnpezncraBjifgeT CcoOOM BUI B CeUeHUM B II€PCIeKTUBe
OCHOBAaHMA OBUTATEJIA B COOTBETCTBMM C BapMaHTOM OCYIEeCTBJIEHNA
HaCTOoAmEero M300peTeHud.

[56] Our.43 mnpencrTaBygeT coBoM BHYTPEHHUM BUI B II€PCIEeKTUBE
CHM3Y OCHOBaHMA IOBUTATeJd C BUIOM B CeUeHMM BaKYyMHOT'O Hacoca B
COOTBETCTBMM C BapMAHTOM OCYIECTBJIEHMA HACTOAMEIO M300peTeHMAd.

[IOOPOEHOE OIIMCAHVE M30BPETEHUA

CucrTeMa KaHAaJIOB IO M300peTeHU

[57] Kak noka3aHO Ha oOurypax 1-3, OPpeIlOoUuTHUTEJILHEM BapUaHT
OCYMeCTRBJIEHUS M300peTeHud comepxuT OJjeHmep 10, wumenommia cocynm 12,
K BepxHeM UYacTK KOTOpOoTo IIpUKPEIJIeH m»OepxaTelJb 14 Jes3BUg, a
HMXHAS YacTh 16 cocyma SABJSeTCsS Hepal3beMHOM ¢ OOKOBHMM CTeHKaMMU
18 cocyma 12. JepxaTesabp 14 Je3BUS MOXeT OBTbH I[IPUKPEILJIEH C
BO3MOXHOCTEID OTCOeIMHeHMSa K Kopnycy 20 nBuratesd. M3o0peTeHue
VMeeT CHCTeMy KaHaJIOB OT HWXHEeM UYacTu IIepeBepHYTOoTo cocyla 12 K
HKXHe dYacTu 21  xopnyca 20 OBUTaTesnd. B [OpennouruTesibHOM
BapuaHTe OCYMeCTBJIeHMI, COCYI MuMeeT, II0 MeHbIleM Mepe, OIMH II0JIHM
KaHaJl cocylla WM KaHaJ 22, oBpa30BaHHBEM B CTeHkKe cocyma. KaHaJ
22 cocyma uMeeT OTBepcTHe 24 B BepxHeM uYacTM cocyma 12, Kak
IokKkasaHo Ha Oour.3. 5TO OTBEPCTUE UMEeT IIepBOoe COelMHeHue 26,
KOoTOpoe MOXeT 3alelJIATbECA co BTOPEM COoeIVHEeHMEM 28,
PacIIOJIOXEHHEIM B IOepxaTele 14 Je3BuUA.

[58] KarHan 22 cocyla TakxXe MMeeT OTBEepCTHE WM PaCKpPHE 36
BOJIM3M HWXKHeM dYacTu 16 cocyma 12. [JepxaTedb 14 Je3BUMS MMeeT

mtacTyHy 30, K KOTOPOM LeHTpalJlbHO [PUKPEIJIEHO Bpalailmeecs Je3BUe



32. InactmHa 30 uMeeT I[IepBYKLD CTOPOHY 34 M BTOPYKR CTOPOHY 36.
JlezBMe 32 BHCTyIaeT U3 OepBOM CTOpoHH 34 mjactuHe 30. BTopad
cTopoHa 36 mJjacTuHH 30 ofpameHa kK kopnycy <20 @»OBUTraTess, kKorja
OHa YCTaHORJIEHa Ha kophnyce 20 nBuraTejsd. Kak IIoka3aHO Ha ¢ur.4,
BTOpPOE COeOMHeHMe 28 pacloJIOXeHO Ha IIepBOM CTOpOHe 34 I1JIaCTHHE
30 u mpoxoIMT uUepe3 IJlacTuHy 30. Ha HMXHeV CTopoHe IlacTuHH 30,
BTOpPOE COeOMHeHMe 28 CIOCOOHO 3alellJiiTh TpeTbe coeluHeHue 40,
PacIIOJIOKeEHHOEe Ha OCHOBaHMU 20 OBUTATEJIA.

[59] Cocyn 12 MoxeT MMeThL pebpa 23, oOpa30OBaHHEHE B CTEHKax
cocyma 12. Pebpa 23 coszpmapT TypOYJIEHTHOCTL, KOI'Ia OHM BEHCTYIIAKT
C BHYTPEHHEeM CTOpPOHH OOKOBOM CTeHKM 18 cocyma 12, u MOTYT
obecneurBaTh JIYUNMM 3axBaT cocyla 12, kKoT'Ia BHCTYIH 23 BHCTYIIAT
C HapyXHOM CTOPOHH OOKOBOM cTeHkM 18 cocyma. HezaBUCHMMO OT TOTO,
BHICTYIIAIT JiM pebpa 23 BHYTPM WMIM CHapyXu cocyla WIM C oBeux
CTOPOH, KaHaJl 22 cocyma MOXeT OHTb o00pas30BaH BHYTPM OOHOTO WM
HeCKOJIbKUX pebep 23.

[60] OcHoBaHMe 20 »OBUTATeJId MMeeT Koplyc 42, B KOTOPOM
pacroJioxeH mOBuratTesb 44. Kopmnyc cCcomepXxuT, II0 MeHbIeM Mepe,
oBuraTesyk- 44, T[OIpMBOOHOM Bajl 78 »OBUTaTeNsd, KOTOPHM BXOOUT B
3allerlJyieHue Cc BaJioM 48 Jie3BuA 32 dUepes MyQOTYy CLUellJIeHMS WK
3ybuarTyio nepemauy 120, u BeHTHJIsATop 50 B HWXHEM UYacTM OBUTATEJIA.
Jlomactu 52 BeHTHMIATOpa 50 OpPMEeHTMPOBAHH MOJS BHTECHEHMSA BO3IOyXa
u3 kopnyca 20 @»OBUIaTeJda OJd oXJaxneHuda nBuratensa 44. CTopoHa
BeHTUJIATOpa 50, KOoTopad 3abupaeT BO3IOyX M3HYyTpM koprnyca 20
IOBUTaTeJId, olpenesyideTca Kak cCcTopoHa 54 Bnycka. Kak IOKa3aHO Ha
durypax 5 m 10, TperTkbe coemuHeHre 40 B OcHOBaHMM 20 OBUTIaATEJIA
COeIMHEHO C HUCXOOAMMM KaHaJlIoM 56, KOTOPHM [NIPOXOOUT uUepes
BHYTPEHHKI YacCTh KOpPIyca OCHOBaHMA 20 gBuUTaTesd.

KilanaHHasg cucTeMa 00 M300peTeHU

[61] Hucxomammuy KaHaJl 56 CcoeIMHEeH C TPexXxXOOOBHM KJalaHoM
58, mnoxasaHHHM Ha O¢urypax 6 u 7. TpexxXOoOoBOM KjallaH b8 wumMeerT
BIIYCKHOe coeIMHeHMe 60, BHIIyCKHOE COeIVMHeHne 62, BaKyyMHOE
coeIMHeHMe 64 U IepekjoUuaTellb 66 IoTOKa. lleperjmouaTelieb 66 IIOTOKA
MOXeT YIPABJIATECHA BPYYHYKLD IIYTEM I[IO3ULIMOHMPOBAHUA TPEXXOIOBOTO
KJarlaHa 58 Tak, UYTO IepekJwnJYaTe]lb 66 BEHCTyIIaeT M3 kopnyca 20

IOBMI'aTeJIA. 3TO COBMECTHO OIpelejiIeHO KakK TpexxomoBad KJiallaHHad



10

cucrema 59. IIpeINOoUTUTEJILHEM CIHOCOOOM YyIpaBJIeHUS IIepekJiodaTeleM
66 TIIOTOKa ABJIAETCHA »BJeKTpoMexaHuuecKoe YCTPOMCTBO, Takoe Kak
COJIEHOMI, KOTOpPHEM paboTaeT IO TauMepy WM YIPaBJISeTCsS BCTPOEHHBM
[IpOI'PaMMHEIM obecrieueHUeM B MUKPOKOHTPOJIJIEPE. YIpaBJieHUue
IepekJjmouaTeyeM 66 IIOTOKa I[IOCPeICTBOM MCIIOJIb30BaAHUA MEeXaHMUeCKOTO
TavMepa WM IocpelCcTBOM VCIIOJIL30BaHU A 2JIEKTPOMEXaHNUECKOTO
YCTPOMCTBA, YIPABIAEMOTO MUKPOKOHTPOJIJIEPOM, XOPOmMO M3BECTHO B
obJlacTu IepekrJouyaTesiel IOTOoKa.

[62] Hucxomsammy KaHaJl 56 coenmMHeH C BXOIHHEM coenMHeHMeM 60
TPexxXOoIOOBOTO KJallaHa 58. BHIIYCKHOe COeIMHeHMe 62 CcoeIMHEeHO C
BHIIIYCKHEM KaHaJIOM 68, KOTOPHM BEHTUIMPYEeT Hapyxy M3 kopoyca 20
OCHOBaHMSA HOBUTaTesda. Kak I[IoKa3aHO Ha o¢ourypax 6 u 7, BaKyyMHOe
coelIMHeHue 64 CoeIMHEeHO C BaKyyMHEM KkaHaJoMm /0, KOTOPHIM
ABJISETCH, IO CYMeCcTBY, I[IepHeHOIMKYJIAPHEM K BIIYCKHOMY KaHally 60 wu
BHIIIYCKHOMY KaHaJly 64. BakyyMHBI kKaHaJ 70 #MMeeT KOHILEBOM KOHell
72 KoHlleBOM  KOHell 72  pacIoJIOXeH Ha CTOpOHe  BIyCka 54
BeHTUJIATOPa 50 B ocHoOBaHuuM 20 gBurartesia B paboueM IIOJIOXKEHUM, Tak
uyTOo BeHTMJIATOP 50 BcaceBaeT BO3IOyxX M3 KOHIEBOTO KOHIa /2
BakyyMHOT'O KaHajla 70. 5To co3maeT Ta30BHM sbdexT BeHTypWU,
3acTaBJgRmMUy  BO3OYX B cocyme 12 oTcacHBaTbLCS Uepe3 CUCTeMy
KaHaJIOB uepe3 KaHaJl 22 cocylIa ¥ HUCXOOAmMMUM KaHall 56, KOTOPHM
BHTAJIKMBAETCA Uepes BHIIYCKHOM KkaHaJl 68. IlepekjouaTe]b II0TOKa
HaxXoOMTCSA B OTKPHEITOM IIOJIOXEHUM IIOoCJe aKTHMBalUMM BEeHTUJISTopa
OOCTATOUHO HOJITO, UYTOOH BHTECHUTL T'al3 M3 cocylda. B 2T0T MOMEHT
Jle3BMe 3allelljigeTcsd IBUTIaTeJleM, UYTOOH HauaThb I[IPOolLleCcC CMellMBaHMA.

[63] B mOpeOlouTUTeJIbHOM BapMaHTe OCYIeCTBJIeHUS, HUCXOISMNUN,
BaKyyMHHM M BHIIYCKHOM KaHaJu 56, 70, 68 uMenT O0JbIMM IOMaMeTpP,
yeM COOTBeTCTBYIIMEe BIYCKHOe, BakKyyMHOE U BHIIYCKHOE COeIVHEeHUI
60, 62, 64 TpPexxOomOBOTO KJalaHa 58. 39To cozmaeT 2>0bekT BeHTYpHU,
3acTaBJIgg BO3OyX IepeMemaThbcsa ¢ 0oJiee BHECOKOM CKOPOCTBIO uUepes
BoJlee Y3KUM TPexxXOOOBOM KJalaH 58. BoJlee BECOKas CKOPOCTL uepes
BoJjiee y3KMUM kJanaH 58 T[oHWXaeT »OaBJIieHMe B KJallaHe. Huskoe
IOaBJleHMe B TakKoM KJallaHe BeHTypMu 3abupaeT BO3OYX M3 HUCKOOAMETO
KaHajla b6 BHICOKOTO IaBJIeHMA OO Tex IIop, IIoKa Bechb BO3OYX U3
KaMepH He OyIeT yoaJleH.

[64] KiamnaH BeHTypM TakXe MOXeT OBTBb CKOHCTPYMPOBAH IIPOCTO
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HaJlnuueMm 0OoJiee Y3KOTO IIpoxoma B JOOOM ToOUuKe CHCTeMH KaHaJloB.
Hampumep, wJallaHHad CUCTeMa Takxe OynmeT paboTaTh I[IOCPEenCTBOM
COeIMHEeHMS HUCXOOAMeTIO KaHaJla 56 K BHIIYCKHOMY KaHally 68 ydJYacTKoM
KaHajla, IMaMeTp KOoToporo yxe, ueM Yy o06oux. IlpednodTUTeNIbHO,
uyToBEl B JoOoM Touke OvJI  go®aBJeH KJallaH @OJIg BRJOUYEHUMS U
BHIKJIIOUEHM A npoliecca OTKAUKN. BRIy CKHOM KaHaJl OOJIKEeH
3aKaHuUMBaTLCHA Ha CTOpoHe 54 Bhoycka BeHTuIAaTopa 50, UYTOOH HaudaThb
BCacCHBaHMe BO3OyxXa Uepe3 CHUCTeMy, UToOH YCTAaHOBUTHL IIepenamn
oaBJjieHVMs 10Jsa 2dbexkTa BeHTypHU. HemocTaTok STOM  KOHCTPYKLUMU
3aKJyaeTCcsa B TOM, UTo JIoOHE XKUOKOCTHU, HenpelHaMepeHHO
BCacCHBaeMble Uepes CHUCTeMy KaHaJioB, MOTYT IIOOBEPTHYTLCSA PUCKY
IonamaHya B BEeHTWMJIATOP M BHOpacHBaHMA Ha BSJEKTPOOBUIATE]Ib, UYTO
MOXET BHBBATH KOPOTKOE 3BaMBKaHUE.

[65] Cocynm 12 wmMoxeT OHBTHL OOpas30OBaH C OOHMM WJIM HECKOJbKVMA
KaHaJlaMM1 22 cocyna. Kaxnoi KaHaJ 22 cocyma  MOXeT OHTEL
bYHKUMOHAJEHO COeIMHeH CO CBoelM coOCTBeHHOM KJallaHHOM CUCTeMOM
59. IlpeuMMmymecTBO MHOXeCTBa TaKMX KaHaJIoOB 22 cocyla, KaxOui u3
KOTOPEX MMeeT OTHeJIbHYI KJallaHHyk cucTemMy 59, cocToMT B TOM, UYTO
5TO YMEHBLIIUT BpeMs, HeoOxoouMoe OJIS OTKaukM cocyla 12, IIOCKOJIbKY
foJlee dYeM KaHaJl 22 OOHOBPEMEeHHO OoTKauMBawonT cocyn 12. IOpyroe
IperMymecTBO COCTOMT B TOM, UTO eCJHM OIMH KaHaJ 22 3abuBaeTcs,
OpyToM KaHaJl 22 BCe elle OTKauMBaeT cocyn 12. HemocTaTKoOM
ABJISeTCA  OOIOJIHMTeJIbHAad CTOMMOCTL M  HexXBaTKa MeCcTa BHYTPHU
Kopnyca. BoO3MOXHOE 3BacopeHMre KaHajla 22 cocyla MOXeT OHBTL PelleHO
nyTeM ofeclieyeHMs MHOXeCTBa KaHaJlIOB 22 cocyla, KOTOPHE COeOMHEeHE
B eIMHYID CUCTeMy KaHaJIOB B OCHOBaHuM 20 »OBUTaTeJd, KoTopasd
coenMHAeTCs C eIMHOM KJlallaHHOM cucTemom 59. TaxoM BapMaHT
OCymeCcTBJIeHMA He obg3aTejlbHO OyIeT BaKyyMMPOBATL Ccocyl OhcTpee,
uyeM OIMH KaHaJl 22 cocyda, HO OH obeclHeurMT UM3OHTOUHOCTL TaKuUM
obpasoM, UTO, eCcJM KaHaJ 22 cocyla cTaHeT 3abuTeM, OCTaBIMeCH
KaHaJIH 22 cocylla MNPpoIoJDKaT OTKauKy cocyna 12.

[66] CucTeMa KaHaJla BrlIa ommMcaHa Kak BHYTPEHHSAA info)
OTHOIeHMI K cocyny 12, nepxarejro 14  Jes3BuMsa M kopnycy 20
oBuraressa. OOHako B oO0LeM M300peTeHMI BXOIUT pa3MelleHMe BceM WJIn
YaCcTM CHCTEeMH KaHaJIOB Ha BHEMHelM CTOpoHe cocyXa 12, nepxaTensa 14

Je3Bua ¥ koprnyca 20 nmBuraTey g  wWiaIM  JiodorM MxX  2OOeKTMBHOM
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KOMOMHALIUNA .

SyfuaTel MexXaHM3M JiS pab®oTH JIE3BMS OTIOEJILHO OT BEeHTHUJIATOPA

[67] Kaxk mnokaszaHo Ha ¢ur.10, wuz30bpeTeHre wuMeeT 3yOUuaTHM
MexaHm3M 120 B ocHoBaHumM 20 »mBUTaTeJid, UYTOOH IIO3BOJIMTL IBMUIATEJI
IPUBOINTL B HOeMCTBMEe BeHTUJIATOp ©Oes BpalleHMsa Je3BUig. 3yOuaThM
MexXaHm3M 120 wMoxeT OBTL CHUCTEMOM CLeIJIEHMI WM OCeBOM 3yOuaTou
nepenmauen. Cucrema CLEIlJIEeHUSA MOXeT OHTH MexXaHMUeCKoM,
2JIEKTPOMEXAHUUECKOM WM DJIEKTPOMATHUTHOM CHCTEMOM ClellJleHMs, Kak
ONIMCaHO HMxe. 3yduaThll MexXaHM3M BaxXeH IJa KM300peTeHMusa, I[IO0TOMY
uTO yIOaJlIeHMe BOo3OyXa M3 Ccocyla OOJIKHO OBTH 3aBeplleHO OO TOoTIo,
KaK JIe3BUe aKTUBUPYeTCsa. B OPpOTUMBHOM Cllydyae, KaHaJl cocyha OymerT
BCacChHBaTh XUIOKOCTHL M UYacCTULE [IUIM M3 COCylda BMeCTe C BO3IOYXOM.
[TosTOMYy  BaXHO METH 3yOuaTElM  MeXaHU3M, KOTOPHEM  I[IO3BOJIAET
OBUTATEJIO aKTUBUPOBATE BEHTUJIATOP, HO He JIe3BMe, KoI'Da KJjallaHHasd
cCucTeMa HaxXOIOUTCHA B OTKPETOM IIOJIOXEHUN.

[68] BybuaTelM MexaHM3M, 3aIepPXMBalMMUY aKTUBaLU TalMepa,
MOXeT OHTb MeXaHMUEeCKMM II0 CYIMHOCTM. Takue MexXaHUUeCKMre Ilepelauu
XOPOMO WM3BECTHH B TeXHMKEe TalMepoB. JJIeKTpoMexXaHMUeCKMre TalMepH
Takxe MOTYT VYIPaBJIATL SBaKPHTMeM KJlanaHa 58 UM akTuBauueyn Baja 74
Je3Bug. HO OpeldlouTHUTeJIbHO, UYTOOH CHMHXPOHM3ALMelM MOXHO  OJIO
VIPaBJATL TIOCPEOCTBOM BCTPOEHHOM HOPOTIPaMMBl, PACIIOJIOXEHHOW B
MUKPOKOHTPOJIJIepe. 3BalepXka Iepen TeM, Kak IIepekJioJyaTesbk 58
[IOTOKa 3BaMKHeTcd M BaJl 74 Je3Bua OymeT BKJIOUeH, OyIeT 3aBUCETH
OT TPOIOJIXUTEJILHOCTM BPeMeHM, HeoOxXoIMMOTO IJISd OTKaukKM cocyla
12, mnpuHMMas BO BHMMaHMe Takme O(GaKTOpPH, KaK MOMHOCTE OBUITATE]IS,
paszMep cocyma 12 ¥ IuaMeTp KaHaJIOB M COelIMHeHUM B CUCTeMe.

BapraHT OCVIIECTBJIEHMI NPYXUHHOM MyOTH CLEJIEHUI

[69] Kak Tnoka3aHO Ha o¢urypax 11-13, cucreMa 76 TIOIPYXUHHOM
My®TE CLeIlJIEHMS MOXEeT MCIOJBb30BaThbCAa IJIA COeIVMHeHMsa Bajla /8
OBMIaTeJga (TakXe M3BEeCTHOT'O kKakK BXOIDHOM BaJl) ¢ BajJioM 80 Jje3BUL
(TakXxe M3BECTHHM KaK HaTrpy30UHHM Bajl). PachnoJjioxeHMe CUCTEME
OPYXRMHHOM MyQTHE ClLellJIeHMSa IIO0Ka3aHo Ha our.l3, a IJeTaluM CUCTEeME
OPYXRMHHOM MyOQTHE ClLellJIeHMSa IIoKa3aHe Ha o¢urypax 14, 15 u 16.
VcrnoJb3yd OOHUHYID CHUCTeMy 76 OPYXMHHOM MyOQTH cClellJleHus, BaJj /8
IOBUTaTeJId CcoenuHseTcsa Cc BajoM 80 Jie3BMda, KoT'ma CcoJieHoun 82

AKTUBMPYETCS, UTOOH pPacCLUeluT: BUTYID OPYXMHY 84 M3 CTOIOPHOTO
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KOoJIbLa  86. 3T0 ocBoBoXxOaeT  CTOIOPHOe  KOJbBLO 86, KOTOpOe
COeIMHEHO C IMIPpYXMHHOM MydpTOoM 88 uepes xBocCcTOBMK 90 vyIpaBJIeHUA.
Korma »TO NOpoUCXOIUT, MHNPYyXMHHad MydTa 88 CxMMaeTCcsa, TeM CaMbM
coemMHAA BaJ /8 pmBuratesa u BajJl 80 JiesBusa BMecTe. Korma nOMTaHHUe
K COJIeHOUOY 82 BHKJIKUEHO, pHUYAl' COJIEHOMIA BTATI'MBAeTCSa, TeM CaMbM
[IO3BOJIASA BUTOM HNpyXMHe 84 MDOBTOPHO 3allelMTh CTOINOPHOEe KOJbIo 86,
TeM CaMbBM paszmesiasd Bajl 80 Jjie3BMA OT Bajla /8 noBuraresd. lpyXuHHAaA
MydTa 88 HaxoOUTCd BHYTPU Koplyca 92 MyQTH CLEIJIEHUS.

[70] CoBpeMeHHEle BJIeHIePEL paboTanT Ha SHaAUUTEJIbHEIX
ckopocTax BpameHusda oT 20000 mo 25000 obGopoToB B MMHYTY (06/MHUH) .
[IpyXMHHEIE  MYQTH  CLEIlJIeHUSA OOBIUHO  MCIIOJIE3YITCH B YCJIOBUAX
DKCIUIyaTaluyu C  MeHbIIMMM  ofopoTaMuM B  MUHYTY. Ho OJIeHI e PH
npencTaBJsioT cobo¥ ocofelM cJydalr, IIOTOMYy UTO Harpy3Ka, Kak
IpaBMJIO, YMeHbllaeTCHad KaK OQyHKLUMA BpeMeHM. B OJleHIepe, IIpYyXMHHAaA
MybTa 76 Bpam Ju OyOeT HaxOIUTHLCS IO BEHCOKOM HaTpy3KOM IIpU
BEHICOKMX oOBopoTax B TeueHMe 3HAUMTEJIbHOT'O IIepMoDa BpeMeHN,
YUMTHBAaA, UYTO Harpys3Ka YyMeHbllaeTCsd, KOoI'Ia MHIPEeIMEeHTH B COCyIe
12 npeobpal3ylnTCsa JIe3BUEM M3 TBEpPIOM B OPAaKTUUECKM XUIKYID GOopMYy.
370 CHMXaeT HarpysKy Ha OPYXMHHYD MyQOTy.

[71] UTOOR [IOBHICUTE 50PEKTUBHOCTE IPYXMHHOM My O TH
ClLellJIeHUsd, IpennouTUTeJIbHO, UTOOR BaJl 78 OBUTATEeJS
oCcTaHaBJIMBAJCS WM, I[IO0 MeHbllel Mepe, YMeHbMAaJICS OO CKOPOCTH,
Opubimxapmencs K HyJgo o00/MMH, OO TOTO, Kak MydTa ClellJIeHud
sallerigderca C BaJlaMM /8, 80 @mBuUTaTesid UM Je3BMA. 4 IJaJIbHeMmeTIo
IIOBHMEHUSA 20PeKTUBHOCTM MNIPYXMHHOV My®TH 88, YyUacTKM 3allellJIeHUS
Bajla 78 mBuraTeiyd, Bajla 80 Je3BUd, U/UWIM OPYXKUHHON MybOTH 88, MU
MX KOMOMHALVM, MOTYT OBTE IIOKPHTH KapOMUIOM BOJLbOpaMa (WC),
okcumoM ajuoMuHuA  (Al,03), XpoMOBEM HuUTpumoM (CrN), noubopumoMm
TuTada (TiB,), IOMOKCHMIOOM KpeMHMA (Si0,) u/UiIM ux KoMOMHaLMel. DTHu
MOKPHTUA obecrneunBaiT OoJlee TBEPOYK IIOBEPXHOCTH NIJIS 3allellJIeHUd.
CymecTBy©T TakKXe pas3JIMUHBEE CBA3YKIMEe IIOPOMKOBHE MaTepMaJlel IJIA
IIOBEIMEeHMSI 20PeKTUMBHOCTM CHCTEMH ClLellJlIeHMs, Takue kak NiCrAlY,
NiCrAl, NiCr m Ti, KOTOpHEe MOTYT OHTbL CYCIEeHOIMPOBAHEL B XUIKOM
Cpelne M 3aTeM HaHECEHH XOJIOOHEIM PAacCIBUIEHMEM WM HaHeCeHB KUCTHBIO
Ha ILJIacTUHY, WJIM OHM MOTYyT OHTBbB HaHEeCeHH I[IOCPEeICTBOM IIPOLEIYPEH

TeIlJIOBOT'O PacCIlEUIeHMA BEICOKOCKOPOCTHOTIO KVMCJIOPOIOHOTI'O TOIJIMBa
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(HVOF) wnm poszgymHOTO TommBa (AF) . KepaMruecKMe IIOKPHTUA TaKXe
MOTYT OHTBH MCHOJIBE30BAHH M3 CMeCU MeIM, XeJjie3a, OJIOBSHHOWM OpPOHS3H,
IMOKCHOa KpeMHUA u/uiau TpadrrTa. OpTraHMUeCcKMe IIOKPHTUS Takxe
ABJIAITCA INOOXOOAMMMM M OOBUHO M3TOTaBJIMBATCA M3 OEHOJIBHEX CMOJI,
MOIVOUKATOPOR TPEeHM, TaKMxX KakK MeTaJJIMUeCKUN I[IOPOUOK MM OKCHUIH
MeTaJlJIoOB, n KOMIIayHOVMPOBaHHasa  pes3MHa. Bce 5TU CBA3yKIUe
MaTepMraJsitl M IIOKPHTHA YMEHBIAKT [IPOCKaJlb3HBaHMEe CLeIllJIEeHMA BO
BpeMa paboTH 3a CUeT yBeJIMUeHMA KOnOOMLMeHTa TpeHMA B TOoUKax
KOHTaKTa CUCTEeMBl CLeIlJIeHMA C IIPMBOIOHEM BaJIOM JIe3BUA.

BapraHTE OCVYIIECTBJEHMS BpallaTeJbHOM 3yduaTor MydTEH

[72] Kak rIokaszsaHo Ha ¢ur.14B, BpallaTeJlb HEM 3yOuaTeM
MexaHM3sM 94 Takxe MOXeT COeIOMHATH BaJl OBUIT'aTeJd C BaJilOM JIe3BUA C
UCIIOJIb30BAaHMEM DJIEKTPOMEXaHUUeCKOW MyOTH  ClUellJIeHMsS. B  OIHOM
TaKOM BapMaHTe OCYIEeCTRBJIEHMS BpallaTeJIbHOTO 3yDuaTor'o MexaHM3Ma,
3yfuaToe KoJieco 96 BHeWHeI'0 3allellJleHud, [IPUKpPeIlJIeHHOe K Bajly 78
OBUTAaTeJId, CIHOCOOHO 3allellJIATh IOOIOJIHUTEJIbHOe 3yduaToe KoJjieco 98
BHYTPEHHET O 3allellJIEHMA, PAacCIOJIOXEHHOEe IIPUKpPEeIlJIeHHEM K Bajy 80

JIe3BMA. B3BallerJieHre 3y0OUuaTHX KoJec 96, 98 BHYTPEeHHEIO M BHEMHEeTIO

3allellJIEHN A MOYXHO KOHTPOJIMPOBATH c VCIIOJIb 30BaHMEM OBOBIUHEIX
DJIEKTPOMEXaHUUECKUX My )T ClLellJIeHU s VIV COJIEHOUIOB OJId
obecrieueHMUs JIMHEMHOTO IIepeMelleHusa Bajla /8 »OBUTIaTeJIs. Takoe

JIMHeMNHOe epeMeleHue Bajla OIBMTATEJIS  MOXeT OHTEL BEITIOJIHEHO
IoCpenCcTBOM TeJIeCKOIIMUYECKOT O NIPUBOIHOTO BaJla. TaxkuMm
TeJIeCKONIMUECKMMM T[PMBOIHEIMM BaJlaMM MOXHO VIIPABJATE C  [IOMOUWBLIO
INOONPYXMHEHHOT'O COJIeHOUIOa, CHUCTEeMH peeuHOM IepelauM WM CUCTEME
BMHTOBOT'O INPUBOOA, HEKOTOPHE IIPMMEPH KOTOPHX OOCYXIAalTCS HIWXE.
[73] TeJylecKOIMUECKUV IOIPMBOOHOW BaJl MOXeT MMETh BHYTPEHHUMN
2JIEMEeHT C pe3b00oM IO OKPYXHOCTM DJIeMeHTa U HapyXHY 000JIOUKY C
OOIOJIHUTEJIbHEMM KaHaBKaMM OJS IOpueMa pe3bs0. BHemHsd ofoJioduka
MOXeT OHTL CMelleHa TIIPYXMHOM B CXATOM IIOJIOXEeHUMM M 3allellJleHa
COJIEHOMIIOM, YIIpaBJISeMEIM BCTPOEHHBEIM IIPOTPaMMHBEIM OOecledueHUEM,
OTINPAaBJAKIKMM CHUIHAaJI C IDeuaTHo¥ mjaaTe (PCB) 95, korma xejJaTeJlbHO,
UyTOOHE BpallaTeJbHBM 33y0uaThl MexaHu3M 94 salenmy 3yduaToe KOJIeco
98 Bajla Je3BuUA. (PCB) OPUCYTCTBYIT BO MHOTUMX OJieHIOepax U
VICIIOJIE 3YITCH OoJis yhpaBJIeHUd LMKJIOM CMemVBaHMA . W

SJIEKTPOMAaT'HMTHAaA My@Ta CLiellJIeHVMA MOXeT COeIVHNMTHL BaJlBEl IOBUI'aTeJlA
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un Jle3BUA, IIOCHJIA S CUTHAaJ oT IIPOCTOTO BHIKJIIOUATEJIA .
[[pennoYTUTEeJILHO, yTOoOH ~ IIOCJIe  TOTO, Kak IOBUTATEJb 44 OBLI
AKTUMBMPOBAH OJA BaKyyMMPOBaHMA Ccocyma 12 C  MCIOJIb30OBaHMEM
KJjanaHa 58, IOBuUraTesb OOJKeH OHTL yMeHBIIeH OO HyJd o00/MUH,
npexige uYeM MydTa CLeIJIeHMs B3BaleluTcsa C BajlaMM. OJ9T0 YMeHbIaeT
HaTpy3KM Ha BpallaTeJIbHEM 3yfuaTell MexaHuzMm 94. QaKTHMUeCKM, MJIA
BCex cCcHucTeM 3y0OuaToM IepemauyM U CLeIJIEHMs, OIMCAHHBX B TaHHOM
OOKYMEHTe, JIydlle, eCJM UMCJIO 00OpPOTOB B MMHYTY CHMXAeTCsS IO HYJIA
OO BKJIOUEHUS [PUBOIHOT'O Bajla JIe3BUS.

BapraHT OCVYIIECTRBJEHUS DJIEKTPOMATHUTHOM MY(DTH ClelJIeHUS

[74] IpyTrMM MexXaHM3MOM  CLeIlJIeHUd, KOTOPHM  MOXeT OBITH
MCIIOJIE30BaH C U300peTeHMeM, HABJISAeTCHA BJIeKTpoMalHMTHada MmyodTra 100,
Kak TIokazaHo Ha o¢ur.l4A. 3SjexkTpoMarHMTHada MydTa 100 mMeeT poTOp
102, BHYTPpM KOTOPOT'O 3aKpellJleH BaJl /8 IOBUTaTelJid. JJleKTpuueckas
kaTymka 104 paamaJIbHO pPacIoJioXeHa BOKpyI poTopa 102. B HacToAmeM
nz3obpeTeHun, nBuraTesb 44 pacIoJIOXKeH HIWKE DJIeKTPOMATHUTHOM My®TH
100, uYuTO O3HauvaeT, UYTO DJEKTpMUUeckasd kaTymka 104 HaxXoOUTCA HaZL
nBuratejeM 44. Hazn o2JekTpuMUuecKor KaTymko¥ 104 HaxXOoOUTCA SAKOPb
10e¢, KOTOPHEM IIpPUKpPEeIJIeH K BHXOIHOMYy 3yduaTomMy KoJecy 108.
BrxomHoe B3yduaToe koJieco 108 wMoxeT 3BalellJiaTs BaJl 24 Je3BUS B
HIWXHEM YacTu IepxaTensa 14 Jjes3Bua. IpyxuHe 112 cMmemaioT sakopb 106
Hano »JeKTpuuyeckoM kaTymkor 104. Tlo MeHbmelr Mepe, OIMH 3a3op 114
PacCIoJIOXEeH Mexnoy DJeKTpuueckor kaTymkou 104 wu  gxopem 10, B
KOTOPOM CO3JaeTCcd MaTHUTHHM TI[IOTOK, KOTJa »SHepI'Msa I[IoOaeTcsa Ha
BJIeKTpUUeckyw kKaTymky 104. IloTok npuTarmeaeT sxkopbk 106 x poTopy
102, TeM caMeIM MaT'HUTHO CKpeIlisgs sakopbk 106 m porop 102 BMecTe,
UyTO IepellaeT BpallaTesJIbHOe IBMXEeHMe BaJla /8 IBUTaTeJld Ha Bajg 24
Je3puAa. Takasa »JeKTpoMaTHMTHasa MydTa 100 MoxeT yhopaBJIATeEca PCB
95 OGJeHIepa I[IOCPEeNCTBOM BKJIUEHMS WM BHKJIOUEeHUS I[IUTaHMA KaTyIKU
104, VYayumeHHHe paboure XapaKTepUCTUKU BJIEKTPOMATHUTHOW MyQTH
100 Takxe MOI'YT OHBHTE HOOCTUIHYTH I[IPM MCIOJIE30BaHUM Tex Xe
IOKPHTUM M CBA3YKIMUX [IOPOMKOB, KOTOPHE ONMCAHH B OTHOMEHUU
VCIOJIL30BaHUA MNPYXKMHHOM MyO®TH 76 B M300peTeHMM. Takue MaTepUaliH
MOTYT OBTL HaHeCeHH Ha AKopb 106 u/muam poTop 102 Ha MNOBEPXHOCTU
pazmesia Mexny sakopeM 106 m porTopoMm 102.

BapMaHTH OCVYIECTBJIEHMSI SJISKTPOMATHUTHOM MY(QTH CLEIJIeHMS C
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MCIOOJL30BadMeM AKOPpeM CO CTepXHeBOM O0OMOTKOMU

[75] Qurypw 16-24 [oKasHBAT BapMaHTH KOHKPEeTHOM CHUCTEeMH
SJIEKTPOMATHUTHOM MyQTH ClLellJIeHMS, KOTOPpYI MOXHO MCIOJIbL30BATH C
nzobpeTeHrueM. OQOur.l6, B 1LIeJIOM, IIOKasHBaeT OOBUHHEM OepXaTelb
JIe3BUL, UMelmuM Jie3BMe 32 CO CTaHOAapTHBEM coelMHeHMeM 124 Jj1e3BUA.
Ho B omiMumMe OT COeOMHEHUSI JI€3BUA, HEINOCPEeNCTBEHHO 3alellJIgrlelo
IPUBOOHOM BaJl 78 I»IBUTATeNs, CcoeOMHeHMe 124 Jes3BUA 3alellisgeTcsa C
BEepXHMM KOHIEBHM KOHIIOM 128 Baja 126 MyQTH CLEeIlJIEHMSA. BepxXHUM
ydyacTok Bajla 126 MyQTH OKPyXeH KoplycoM 132 MyOTH CLEIJIeHUA.
HuxHM koOHLeBOM koHell 130 Bajla 126 MyOTH ClLelJIeHMS BXOIUT B
3allellJIEHMEe C IOPMBOOHHM BaJioM 78 IOBUTAaTeNd, KOTOPHM IIPMBOAUTCH B
nevcTeMe IeuUTaTesieM 44, IlpuBOOHOM BaJl 78 OBUTIATeJd TakKXe BpalaeT
BeHTUaaTOop 50. OSJeKTpoMarlHMTHas KaTymka 134 okpyXaeT HWKHUN
y4dacTokK BaJla 126 MyOOTH ClLeIllJleHMS, B KOTOPHM IIPUHMMaeTCs BaJ 78
IOBUTaTeJd, KaK IoKasaHOo Ha ourypax 17-24. Bajx 78 »OBurareJisd
CrieumaJibHO IpUCIOCOoBIIeH, 1o MeHbIIEN Mepe, C OIHOM, HO
OPEenrnoudTUTEJIbHO, MHOXECTBOM KaMep 136 xXpaHeHud, [OpU DSTOM B
KaxmoM Kamepe 136 xpaHeHMS C MCIOJb30BaHMEM IIPYXMHHOTO MexXaHM3Ma
140 vyCcTaHOBJIEH MATHMUTHHM WJIM HaMaTHMUMBAEMHM  SKOPb 138 co
CTepXHEeBOM OOMOTKOM.

[76] IpyXuMHHBM MexaHM3M 140 MoxeT OBTH CHOMPAJILHOM MIPYXWMHOM,
IJIaCTUHYATOY IHIPYXMHOM MM JIOOEM OPYyTMM YIPYIMM MeXaHU3MOM,
CIIOCOOHEIM YIEpPXMBATL SAKopsa 138 CcO CTepXHeBOM OOMOTKOM BHYTPU
kamep 136 xpaHeHusa. Korma 4gxopsa 138 CcoO CTepXHeBOWM OOMOTKOM
YVIEpPXMBAaKTCA B KaMepax 136 XpaHeHMs INPYXVMHHEMM MexaHmu3Mmamy 140,
TOTZDa BajJl /8 InOBuUraTeJyia OyOoeT BpallaTk BeHTMIATop 50, He Bpamasa
Je3Bre 32, KaK IoKaz3aHo Ha o¢ourypax 17 m 19. Ha mToM »Tare, CcoCynd
12 wmMoxeT OHTB BakKyyMMpoBaH. Korma Ha kaTymky 134 mnopmaetTcs
HaOpsSkeHMe, YYaCcTOK KaXIOor'o gkopsa 138 Cco CTepXHeBOM OOMOTKOM
BTATMBaeTCad B KaMepy 141 My®TH CLUellJIEHUMS Ha BaJy 126 MyQTH
clelJieHMsa, IIpMUeM YyduacTOK KaXIoT'o HAKOopS CO CTepXHeBOM O0OMOTKOM
oCcTaeTcsa B ero kaMepe 136 xXpaHeHMs, KaK IoKas3aHO Ha ourypax 18 m
20.

[77] Kamepwsl 140 My®TH CLellJIEHUMS MOTYT OHTBH OoJibIle Kamep 136
XpaHeHWs, TaK 4UTO KaMepa 136 XxXpaHeHMsA OOHUHO ofpalleHa K KaMepe

141 ™MyQTH  CLENJIeHUA. Kak cJjencrsue, KOoT'ZIa  SKOPb 138 co
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CTepXHEeBOM OOMOTKOM BTATMBaAeTCsa B KkKaMepy 141 My®QTH ClLeNJIeHUHd,
IPUBOOHOM Bay 78 OyHmeT BpamaThk SKOpbk 138 CO CTEPXHEBROM OOMOTKOM
0O Tex IIop, IIoOKa OH He KocHeTcda OOKOBOM CTeHKM KaMephs 141 MydTH
CUellJleHMsa, ¥ B 5STOT MOMeHT BaJl 126 MyQTH CLellJleHrMda OyneT
[IOJIHOCTBI 3allellJIeH. B 5STOM I[IOJHOCTBI 3alellJIeHHOM IIOJIOXEeHWU,
IPpUBOIOHOM BaJl 78 coeamMHeH C BaJioM 126 MyQTH ClLellJIeHMSa OJS TOoTo,
UTOOE I[IO3BOJIMTE JIE3BMI 32 BpallaThbCA. ECIM MarHUTHOE IIPUTSIXKEHME
OOCTAaTOUHO CHJIbHOe, IepeMelleHre JIe3BMA 32 MOXEeT I[IPOUCXOOUTE 0e3
IpOCKaJb3HBaHMA AKopsa 138 CO CTepXHeBOM OOMOTKOM HIPOTUB OOKOBHX
CTeHOK kKamep 140 MyOTH CLeIlJIeHMSA. OJIeKTpoMalHMTHasd KaTymka 134
MOXeT VYIpaBJATLCHA IpOoTlpaMMMpPpOBaHMeM Ha I[edaTHoOM IuiaTe 95 @#nd
akKTMBRalIMM KaTymky 134 I[IocJie MCTeUeHus 3apaHee OlIpenelIeHHOTO
BpeMeHM, o0OpuHO oT 10 mo 20 cekyHIO, B TeueHMe KOTOPHX cocynm 12
BaKyyMUPYyeTCd OO 3allellJIEHUA JIe3BULd.

[78] Ha ourypax 17 m 18 wmz0o0paxeH BapMaHT OCYINECTBJIEHUS, B
KOTOPOM IPYXMHHEI MexaHu3M 140 coenuHseT gkKopb 138 CO CTepXHEeBOU
OBMOTKOM C 3aIXHel cTeHKOM 142 xamepr 136 XxpaHeHMsa. HeZoCTaTKOM
STOV KOHCTPYKUMM ABJILAEeTCH TO, UYTO C TeUueHMEeM BPEeMeHM IPYXVMHHBIN
MexaHu3M 140 MoxeT HOedOopMMPOBATHCS M3—-3a UYPEe3MEePHOT'O pacTsXeHMA
OO TakKo¥ CcTelneHM, UYTO OH He IIOJIHOCTRI BTATMBAaeTCHd, eCcJm
IPYXUHHBM MeXaHU3M 140 ABJISETCH HEeIOCTaTOUHO KECTKUM.
AJIbTepHaTMBHasa KOHCTPYKIMA IIokasaHa Ha o¢urypax 19 wm 20, Ha
KOTOpPEX OGiaHel 144 mnpomojrkaeTcsd OT KaXOoI'o KOHIA sAKopd 138 co
CTepxHeBOM oOMOTKOM. KaMepwn 136 xXpaHeHMS UMMeT BHCTyNn 178 Ha
KaXIoM  KOHIIe, KOTOPEM  PacCIOJIOXEH  HalpOTHMBE COOTBETCTBRYKIMETO
bianua 144. IIpyXMHHBM MexaHu3M 140 pacrnojioxeH Mexnoy oJaHuem 144
M BECTyIOM 178. 32TOT BapMaHT OCYIWECTBJIEHUA IIO3BOJIAET IIPYXVMHHOMY
MexXaHM3My 138 I[HomeepraThbCsa CXaTH, & He pacTaI'MBaHMK, KoI'ga Ha
aJIeKTpoMaTHUT 134 mnomaeTcd HaOpaSXeHMe, Kak Iokas3aHo Ha our.20.
STOT BapMaHT OCYWeCTBJIeHUsa ofeclleuMBaeT JIydllle CHUJIE CMelleHUs IJId
yoepxaHusa akopa 138 Cco CcTepxHeBOM OOMOTKOM B KaMmepe 136
XpaHeHWs, KoI'la DJeKTpoMarlrHuT 134 BHKJIIOUEH, KaK I[IOKas3aHO Ha
our.19.

[79] Qurype 21 M 22 OeMOHCTPUPYT BapMaHT OCYWEeCTBJIEHUs, B
KOTOPOM kKaMephl 136 XpaHeHWs He MABJIARTCH HeOOXOOMMEMU. B 5TOM

BapuMaHTe  OCYmeCTBJIeHUA, akops 138 co CcTepxHeBOM  OOMOTKOM
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IPUKPEIJIeHE K BepXHeM YacTM OPMBOOHOTO Bajla /8 nBuratesd. KaxOwei
AKOpE 138 uMMeeT BepxXHUM ydacToK 148 u HWKHMM ydacTok 150. [isd
COeIVMHEeHN A BEPXHETO M  HWMXHETO YUaCTKOB 148, 150 BMEeCTe,
IJlacTMHUYaTasa OpyXrHa 152 WM SKBUBAJIEHTHHY YIPYTUMM MaTepHuall
BCTaBJIeHa WM I[IpPUKpeIJleHa K BepxXHeMy ydacTky 148 u HWKHeMy
yuacTky 150 gaxops 138 co cCcTepxHeBoM 0OMOTKOM. Bajx 126 MyQTH
CLeIlJIeHMa MMeeT HaKJIOHHBe YyIUlyOJjieHusa 154 1Jia [OpMeMa BepXHEeT o
yJyacTKa 148 AKopA 138 CcCo CTepXHEBOU OOMOTKOM. Korma
aJlekTpoMarHuuT 134 He HaXOOUTCA IIOH HalpasXeHMeM, gAkopda 138 co
CTEpPXHEBOM OOMOTKOM HaxoOATCSA B BEPTUKAJILHOM IIOJIOKEHMM, Kak
noxkasaHo Ha ¢ur.21, B kKOoTOpoM fAkopsa 138 CO CTepXHeBOM OOMOTKOMN
He BXOOAT B 3allellJIeHMe C BaJiloM 126 MyQ®QTH CLeIllJIeHMA. B 53ToM
IIOJIOXEHUM TOJIbKO BeHTUIATop 40, a He Je3BMe 32 BpamalTcsa, Korma
nBuratesb 44 axKTMBMpOBaH. Korma Ha »JjekTpoMarHuT 134 nomaeTcs
HallpAXeHUe, BepxHUM ydyacTok 148 gropedt 138 CO CTepXHeBOM
oBbMoTKOM MaTUHbaeTCH, yTOOH BOMTM B  KOHTAKT C  HAaKJIOHHEMMU
yoJy6genusamvm 154 Bajla 126 My®QTH ClLelJleHMsa, KaK TIokasaHO Ha
¢ur.22, TeM caMeIM MaTHMTHEM o0O0pasoM coeIMHSAS BaJl /8 »OBUTaTesd C
BaJioM 126 MyQTH ClLellJleHMsa. B »ToM [OJOXeHMM, KakK BeHTuasaTop 40,
Tak 7 Je3BUe 32 BpawmamnTcHd, Korma DIIEKTPOOBUTATEIb 44
aKTMBMPOBaH. Kak M B IOPpYyI'MX BapMaHTax OCYWEeCTBJIEHUs, I[IMUTaHME Ha
BJIEKTPOMATHUT 134 MOXeT KOHTPOJMPOBATHCSA HocpencTeoM PCB 95 wmim
MOXET YIHIPaBJIATBECSI PYUHHMU IIepeKJIoUYaTeJIIMA .

[80] Qumrype 23 u 24 WUIOCTPUPYIT BapuUaHT OCYHIeCTBJIEHU,
KOTOPEM ABJISETCHA  Pa3HOBMIHOCTBI  BapMaHTa  OCYWeCTBJIEHUS 1o
durypam 19 m 20, B KOTOPOM IIOJISAPHOCTL HAKOPS CO CTepXHEeBOU
oBMOTKOM OBJIa M3MeHeHa TakKuM of0pa30M, UYTOo DJeKTpoMarHuT 134
OTTaJIKMBaeT HAKOPL 138 CO CTepXHeBOM OOMOTKOM, KakK IIOKasaHO Ha
dur.24. 2TOT BapMaHT OCYLECTBJIEHUS Takke TpeOyeT peBepCUPOBaHUA
TOUEK KpeIlJIeHMS MNPYXMHHOTO MexXaHM3Ma, TakK YTO MPYXMHHHEN MeXaHU3M
IpUKperieH kK kaMepe 141 wMyQdTH cCLellJleHMHa, a He K KaMepe 136
XpaHeHnd . B pesyasTaTe, DIIEKTPOMATHUT 134 npu AKTUBaLMMA
OTTaJIKMBaeT HAKOpPpb 138 CO CTepXHeBOWM OOMOTKOM B KaMepy 136
XpaHeHMda, KakK IokKas3aHO Ha our.24, TeM caMbBM 3alleryigaga Bajl 126
My®TH ClLeIllJIeHUMS IOJI NIPpUBeOeHUS B IOeWCTBUe Jie3BuUA 32.

BapuaHTH OCYMeCTRBJIECHMA TEJIECKOIIMYECKOT'O OCeBOTO BaJla
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3vyBUuaTor Hnepermaun

[81] CymecTByeT »OpyTras KaTeTopusd MEeXaHU3MOB, KOTOPHE MOTYT
VCIIOJIE30BATHECA HIJIS BHOOPOUYHOTO 3allellJIeHMda C BaJioM 124 Je3BUA.
ST7a IOpyTras KaTeropusd BKJILUaeT B cebsa 3ybuaThHe IepellauM, KOTOPHE
CIIoCcOOHH BHIOBUT'ATE BaJl /8 »OBUI'aTesJd BBEPX WM BHMU3 HACTOJBKO,
UTOOE 3alellJIATh M pacLellJiaiThk BaJjl 124 Jjie3BUA. BHIOBMXeHUe Bajia /8
OBUTATEeJIS MOXeT OHTb BHIIOJHEHO C TIIOMOIBK Pa3JIMUHEX 3yOuaThHX
CUCTeM, TaKMxX KaK IIJJaHeTapHHM POJIMKOBEM BMHT 156, NoOKa3aHHHM Ha
¢ur.25, B KOTOPOM YydUacCTOK BaJjla /8 I»OBUTATEJNA UMeeT pe3bly IJ4d
TOTO, UYTOOH CJYXMTL B KadeCTBE BMHTOBOIO BaJla, KOTOPHM OKpPYXeH
[JIaHeTapHEMM BMHTaMu 158, comepXxallMMCS  BHYTPM ILJIaHETAPHOTO
kopniyca 160. IlmaHeTapHBE POJMKOBHE BMHTE ONMCAaHB B IaTeHTe CIA N
2683779 u BKJKWUEHH B KadeCTBEe CCHUIKM. I[IpM yCTaHOBKE ILJIAaHETAapHOTIO
kopnyca 160 B cTallMOHAPHOM IIOJIOXEHUM, BaJl OBUTaTeJ S WJIM BUHTOBOM
BaJl MOXeT IlepeMellaTbCad B OCEeBOM HallpaBJIeHUM, UYTOOB 3alellJIATh U
pPacLellJIaATh BaJl 124 je3BUA. OBEIUHO, [JIaHEeTapHEE  POJIMKOBEE
BMHTOBEE CUCTEMH CUMTalTCa 0oJiee OOPOIMM BEHOOPOM KOHCTPYKLUM.

[82] IMapukoBad BMHTORBas cuUcCTeMa 162, Kak I[oKa3aHo Ha
dur.26, gABJIAeTCSA OPEONOUTUTEJIbHOM 3yduaToM Iepeladel IJIS OCEeBOTO
IepeMeneHusa C TOUKM 3peHusa 3aTpaT. [MapMKoBas BMHTOBasS CHUCTeMa
COmepXnT Kopnyc 164 mapMKOBOI'O BMUHTA, KOTOPHM OKpYyXaeT pPesbOoBOM
BaJl 78 @mBMUIraTeyd, W TIIOONIMIHMK 166 C LIUPKYJIVMPYRIVUMMM MapMKaMM.
Takagd mapMKoBad BMHTOBad CHUCTeMa OlIMcaHa B IIaTeHTe CIA N
5,337,627 1 BKJKOUeHa B KaueCTBe CCHJIKM. IlpM YCTaHOBKe KoOpIycCa
160 mapmMkKOBOTO BMHTA B CTALMOHAPHOM IIOJIOXEHMM, BaJl 78 IBUIATEJA
MOXeT I[IepeMemaTbCad B OCEBOM HallpaBJIeHMM, UYTOOH 3allellJIATh WU
pacuenJyaTe BaJl 124 Jje3BuUA.

OcoBHEe BaAPMAHTEL OCVIIECTBJIEHUS OTBERCTHUA IJIH BaAKYVYMUPOBAHUL

[83] B cocyne 12, MMeleM MIEePEBEPHY TV KOHCTPYKLMVD,
IokKasaHHYKR Ha ourypax 1, 2, 3, 8, 9 m 10, kaHaJ 22 cocyla WUMEeT
oTBepCcTMe 36 OJd BakKyyMMPOBaHMA BOJIM3M HWKHeM dYacTu 16 cocyla
12, xoTopasd, KakK ¥ paHee TIOSACHAJOCH, CTAHOBUTCH BepxXHEeM UYacCThbio
cocynma 12 Ipu [HepeBEPHYTOM IIOJIOKEHUM OJiS yYCTaHOBKM Ha OCHOBAaHUU
20 meuraTessgs. B BapuaHTax OCYWECTBJIeHMs, I[IOKa3aHHEX Ha (ourypax 8
n 9, oTBepcTMe 36 BKJOUaeT B cebd OpH3TO3amUTHEM 53KpaH 106,

VIMEeMN MHOXeCTBO nepdopauuin, 0Bpa30BaHHEX B HeM. 3Ta
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KOHOUTYpAallMa IIO3BOJILAeT yIaJiaATh BO3OYyX M3 cocyma 12 BO BpeMsa dash
BaKyyMUPOBaHMA, B TO Xe BpeMsa OoTpaHMUMBAasg IIoldalaHue YacTHll IIUINU
B KaHaJl 22 cocyOa BO BpeMa (asb CMeMMBAaHMA. BPH3TO3AMMTHHM D2KpaH
106 mMoxeT OHTE OOpa30BaH KaK eIuHOe IeJjloe C cocynoM 12, wWiIM OH
MOXeT OBITL BHIIOJHEH B KauecTBe 3alJIyllkKM, KOoTopas MoXeT OHTh
CHATa IJIS 3alloJJHEeHMS KaHaJa 22 BO BpeMsa OUMCTKM. B 5ToM ciydae
OpH3TO3aMMUTHE 2KpaH 106 MoxeT OBTH M3TOTOBJEH U3 ILJJacTHKa,
PEe3MHE, CHUIMKOHa WJIM IOIPYTOoTOo IMIOOXONAmMEero MaTepualsa IJS KyXHHU.
KimouoM K = yClOexy  OINUMOHAJBLHOTO  OPHE3T03alMTHOTO KpaHa 106
ABJISeTCA TO, UTO IHepdopallMsa IIO3BOJISET BCACHBATH BO3IOYX B KaHaJ
cocyna, OTpaHMUMBASA IIPM D2TOM IolalaHMe dYacTHUIL OUMIM B KaHaJ 22 BO
BpeMsa CMEMVBaHUAg.

[84] [Tpu XeJlaHUM, n3obpeTeHuUe TakKxe MOXeT MMEeThb
TPaBUTaAUMOHHEI 3aTBop 108, Kak [OOKasaHO Ha o¢ourypax 8 u 9.
T'paBUTALMOHHEM 3aTBop 108 pacrnojioxeH BOJIM3U OTBepCTUsa 36 IJ4
BaKyyMUPOBaHUA, UTOOR 3aTBOP 108 3aKpEBaJl OTBEPCTHUE 36.
I'paBUTALMOHHEHY 3aTBop 108 MoxeT OHBTH pacloJIoOXeH B KadHaje 110,
CMEeXHOM C KaHaJloM 22 cocyma. B mTakol kKoH(uUI'ypaluuwu, 3aTBop 108
YyTaxeJgeTCcss TaK, YTO OH IIaZaeT B 3aKpHTOoe II0JIOXEeHMe, KoT'da COoCynd
OPMEHTUPOBaH B IIOJIOXeHMe IJIS IOIUTLS, KaK IIokasaHo Ha o¢our.8B, wu
nmajgaeT B OTKPHTOE IIOJIOXEeHMEe, KOI'Ia COCYI IIepeBEepPHYT B II0JIOXEHUU
CMelMBaHMAg, KakK IoKazaHO Ha o¢our.8A. 3arBop 108, nOpednodTuUTeJILHO,
M3TOTaBJIMBAETCI M3 HepXaBeolel CcTajly, HO MOXeT OHTbL M3TOTOBRJIEHAa
us JIoBOoTO IUMEeBOTO MaTepurala OOCTATOUHOTO Beca, UTOOL
rnepeMemaTeECcsa B KaHaJle 110 r1mom [@meMcTBMEM  CUJIEL TIXKEeCTHM U
ocTaBaTbCAa B XeJlaeMOM IIOJIOXeHMM IO TexX IIop, IIokKa He Oynoer
IepeMemeH. OTO IIpeloTBpallaeT IoldadaHre XUOKOCTM B CMeMaHHOM
HalMTKe B KaHaJl 22 cocylla BO BpeMsa IIMTbS, HO II03BOJILIeT YyIaJlaTh
BOBIYX BO BpeMsa (Qa3nH BaKYyyMUMPOBAHUSA.

[85] T'paBMTauUMOHHHM 3aTBOop 108 Takxke MOXeT OBTL M3TOTOBJIEH
C VCIIOJIL30BaHUEM YTAXKEJIEHHOT'O mapnKa 112, HaIpHUMeDp, "3
HepxaBeKmell cCcTaJlM BHYTPM KaHaJjla 22 cocyla. B »ToM BapuaHTe
OCymMeCTBJIEHMUSA, TpPaBUTALUMOHHHY 3aTBOp 108 colepxuT o6JacThk KaHalla
22 cocyIa, KOoTopafd CcyXaeTcad K OTBepCTMIO 36 KaHajla. YTaSKeJIeHHHM
mapuk 112 wmuMeeT MeHBLNIMM IMaMeTp, YeM IMaMeTp KaHaJja 22 cocyla,

TakK uTo BO3OYX MOXeT IIPOXOINMTE MIMMO maprKa 112 BO BpeMA
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BakKyyMUpOBaHMA cocyla 12. Ho B o6JacTu, B KOTOPOM KaHaJl 22
cocyla uMeeT CYXeHHy oO¢opmy, mmapuk 112 wuMmeeT OOJBIMM OMaMeTpP,
ueM, IO MeHblley Mepe, ydacTOK CyXeHHOM ofjacTu. B Takomn
KOHOUIT'Ypauuy, mapuk 112 onoyckaeTcd B 3akKpHTOE IIOJIOXKeHMe, KoTIna
COCyI OPMEHTMPORBAH B IIOJIOXEeHMEe IJid TIIMThbsA, Kak IIOKa3aHO Ha
dmur. 9B, n OIlyCKaeTCH B OTKPEITOE TIOJIOXEHUE, KoT'ma cocyn
[IeEpeBOpPaAUMBAETCA B IIOJIOXEHME CMEeNMBaHMSA, KaK IIoKa3aHO Ha o¢ur.9A.
BopoTHuk 114 wam Opyras OJokupyomasa KOHCTPYKLMS MOXeT OHThb
pa3MemeHa BHYTPM KaHalla 22 cocyla Tak, UYTOOH VYTSKeJIeHHBM Mapuk
112 He mnamaJl IO BCeM OJMHEe KaHaJa, KOoTI'la OH HaxXOOMUTCHS B OTKPHETOM
noJioxeHnmu. CyMmma ofOmeM mIMPMHEL BOPOTHMKa 114 M OMaMeTpa mapuka
112 gpoipxkHa OBTEH MeHBIle BHYTPEHHEI'O OuaMeTpa KaHajla 22 cocylha,
UTOOHE I[IO3BOJIMTH BO3OYXY IIPOXOIOUTE BO BpeMs BaKyyMUPOBaHMUA.
T'paBUTaLVOHHEM 3aTBOP 108 He ABJIAETCHA HeOOXOOMMEIM oJis
n306peTeHra, IIOCKOJIBKY KaHaJl 22 cCcocylla MOXeT OBTb IIPOMBET, eCJu
YyacTUMLBE OMIIM IIoNajaloT B KaHajll 22 cocyla, HO BTo IIOJIe3HO OJ4
NpeIoTBpalleHs 3acopeHMsa M OTpaHUUeHM’s HeoOXOOMMOCTU peTyJIapHOM
OUMCTKM KaHaJla 22 cocyla.

[86] UzobBpeTeHMe OBJIO OIMCAHO TIJIaBHEM 00pas30oM B OTHOIMEHUU
COCyIOBR 12, uUMenIMX I[IepeBepHYyTYyD KOHQUIYpalui, KaK II0Ka3aHO Ha
dur.2. Ho wuzoBpeTeHMEe MOXEeT MCIOJbL30BaTh OOBUHEM cocynm 116
BJleHIepa, KaK IokKa3aHo Ha ¢(ur.20. KanHang 22 cocyla MOXeT OHTH
BCTPOEH B TakoM TpaIMUMOHHEM cocyn 116 ©OJjeHOepa, KOTOPHM MMeeT
nepxaresb 14 Jle3BUA, I[IPUKPEIJIEHHHM C BO3MOXHOCTBLI CHATHS K
HIXKHEM  YacTu cocyna 116 BJieHmepa, a BepxHAd  YacThb 122
IPpUKPEeIJIgeTCca C BO3MOXHOCTLIO CHATUSA K BepxXHeM uacTu cocyma 116,
Kak IIoKazaHo Ha o¢our.l5. Bce I»OpyI'Me 5JIeMeHTH MN300peTeHMd MOIyT
B3auUMOIEeCTBOBATEL C OOBUHEIM cocyIoM 116 BieHmepa.

BakKyyMHLM HacoC, OPUBOIOVMEIM B IEeMCTBMe 3y0uaTol Iepenauen

[87] IOIMIOJIHUT €JIL HEIM IperMyIe CTEOM CUCTEMEL 120 MY O TH
clelJieHMsa 4BJISeTCsa TO, UYTO BakKyyMHBM Hacoc 190 MoxeT OPUBOIUTLCSA
B nercTBUe HEIOCPEeICTBEHHO [IPMBOIHEIM BaJIOM 78, KOTOPHM
OPUBOIUTCA B OelcTBMe nBurarejem 44. CucteMa 120 MydTH ClLeJIEHUSA
CHauvajJla paspemaeT paboTy BaKyyMHOT'O Hacoca 190, a 3aTreM paboTy
JIe3BUA 32 rocse BaKyyMUPOBaHUSA cocyIna 12. 3TO YyCTpaHsaeT

HeOOXOOMMOCTE BO BTOPOM BEIOESJIECHHOM OB aTejie IJIA IIprMBOOa
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BakKyyMHOT'O Hacoca, KOTOPHM HeoOXoOMM B BaKYyYMHHX CMEeCUTEJIAX
IpenmecTBYRMEeTro YPOBHSA TexXHUKM. JVCKJIoUeHMe BTOPOTO IBUITATEN S B
BaKYyMHHX HacocaxX IMOIpellleCcTBYRIEro YPOBHSA TexXHMKM OpelcTaBJigeT
coBoM 3BHAUMUTEJLHYID SKOHOMMIO CHPLS M 3aTpaT. 3TO IOIpencTaBJjsgeT
coBoM BHAUUTEJBbHYID COBOKYIIHYID SKOHOMMUIO, OCOOeHHO ecJu Yy4decThb,
UTO MHOTME IIPOMBBOIMUTENM OJIEHOEPOBR IMIPOM3BOOAT MMUJIJIMOHEL eIVHUIL B
Tom.

[88] Pabora OBUT'aTeJId 44 OJIs npuBeneHnda B OeMCcTBUE
BakKyyMHOT'O Hacoca 190 mokazaHa Ha Oourypax 27-31. Hucxomammm
KaHaJl 56 coelIuMHeH C BakKyyMHBM KaHaJloM 72, KOTOPHM, B CBOD
ouepenb, COeIMHEH C BaKyyMHEM HacocoM 190. BakyyMHEM Hacoc 190,
B CBOK OuUepelb, COEeIMHEH C BHIIYCKHEM KaHaJIoM 68. BaKyyMHEM HacoC
190 MoxeT NPUBOIMUTLCS B IEeVCTBMEe IIOCPEeICTBOM IIPUBOIHOTO Bajla 78
mocpelcTBOM 3yBuaToro koJieca 191, pacHoJIOXKEeHHOTO Ha IIPMBOIHOM
BaJly 78. B3ybuaToe koJieco 191 coemamMHeHO C B3yBuaTeM koJecoMm 192,
COeIMHEeHHHM C BaKyyMHHM HacocoMm 190.

[89] AJNLTepHATMBHEIM BapMaHT OCYIECTBJIEHMS IIPUBOOHOTO BaJjla
78, COeOMHEeHHOTO C BaKyyMHEIM HaCOCOM, nokasaH Ha (¢ur.29.
SyBduaToe koJileco 191 coemmHeHO Cc lLensio 193. Ilens 193 Takxe
coemmMHeHa C 3yBuaTeIM KkoJlecoM 192. B eme OOHOM KOHOUI'YpaLMM,
3ybuaToe koJieco 191 coemIMHeHO C TIIPOMEXYTOUHHM 3yOUaATEIM KOJIECOM
194. B3ByBuaToe koJieco 194 coemmHeHO C 3y0OuaThM KoJecoM 195 uepes
BaJl. 3ybuaToe KoJeco 195 coemmHeHOo C uenkk 193, kKoToOpas, B CBOK
ouepenb, CcoelIMHeHa C 3yOduaThHM KoJiecoM 192. dur.31 moka3bBaeT ele
OOMH BapMaHT OCyIecTBJIeHUsS u300peTeHMsa, B KOTOpoM 3yduaToe
koJeco 191 coenmHeHO C 3yBUuaTeM KoJecoMm 194, koToOpoe, B CBOK
ouepenb, COeIMHeHO C 3yBuaTeM KoJlecoM 192.

[90] Obpamasck K OuUr.32, BakKyyMHHM Hacoc 190 mokaz3aH pgaooM
C NPUBOIHEM BaJjioM 78. 3ByOuaToe kojieco 194 CcoeIMHEHO C COJIEHOUIOM
196. Korma COJIEHOMI HaxXOIOMTCS B BHKJIOUEHHOM IIOJIOXEeHMM, 3IyduaToe
koJieco 194 He 3allerigeT B3yduaToe koJjieco 191 m 3yduaToe KOJECO
192. TaxkuMm oOpa3oM, B DTOM IIOJIOXKEeHUM, KOI'Ia SJIeKTponBurarejbs 44
IPUBOIMUT BO BpalleHMe I[IPMBOIHOM BaJl, KOTOPHM, B CBO ouepelb,
IPUMEBOIMT BO BpalleHMe 3yOuaToe koJieco 191, 3BybBuaToe koJjieco 191 He
CMOXeT BE3BaThL BpalleHMe 3y0OuaToro kojeca 192. Korzma cojieHoOUI

HaXoINMTCAd BO BRKRIIDUEHHOM IIOJIOXEeHNVIM, KaK IIOKa3aHO Ha (]_)I/II‘.BB, OH
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3allernigdeT 23ybuaToe KoJeco 194 ¢ 3yBuaTeM KojilecoM 191 um 3yduaTHM
kojiecoM 192, B 2TOM  IIOJIOXEHUM, KOoT'ma BJekTponBuraresyis 44
IPUBOOUT BO BpalleHMe MNIPMBOIOHOM BaJl 78, 3ybuaToe KoJjieco 191 Ha
IPUBOOHOM BaJjly /8 IIpMBOOMUT BO BpalleHue 3yOuaToe KojJeco 194,
KOTOpoe, B CBOK ouepenb, IIPUBOIMUT BO BpalleHre 3ydOuaToe KOJIeco
192. TaxkumMm obpaszoMm, »OBUTaTelJb 44 OPUBOIUT B OeMCTBME BaKYyMHHMN
Hacoc, KOTI'Da COJIEeHOMI HaxOOUTCA B aKTUBMPOBaHHOM dasze.

[91] B BapmaHTax OCYIECTRBJIEHMS, B KOTOPHX 3ybuaToe KOJEeCOo
191 HampaMyrn CcoOeIMHeHO C 3yOuaTeiM koJjiecoM 192 ©0e3 UCIOJb30BaHMUA
Kakoro-Jmubo IPOMEXYTOUHOTO 3y0uaToro KoJIeca 194, BaKyyMHOE
oaBJleHMe BaKyyMHOI'O Hacoca B cocynme 12 wMoxeT OHTB 3aKpPHETO
[IOCpencTBOM MCIIOJIL30BaHMUA KJlarnaHa 197, PAacCIOJIOXKEHHOT'O B
HMUCXOOAmeM KaHajJle 56 Bo3Jle BaKyyMHOI'O Hacoca 190. Korma coJieHoOUI
196 HaxoOIMTCHA B BHKJIIOUEHHOM IIOJIOXEeHUM, KJamnaH 197 OTKPHT, UYTO
[IO3BOJIAET BakKyyMHOMY Hacocy 190 oTkauMBaThL BO3OyX M3 cocyma 12.
Korma coJgieHounm 196 HaxXxoOMTCS BO BKJIIOUEHHOM IIOJIOXEeHMM, KJanaH 197
3aKpPHT, BakKyyMHEM Hacoc 190 He BcacHBaeT BO3OyxX M3 cocyma 12.

[92] B eme OIHOM BapMaHTe OCYMEeCTBJIEHMS, BaKYyMHHEM HacCOC
190 coermMHeH HENOCPEeICTBEHHO C IIPMBOIHEIM BaJIoM 78, KakK II0oKasaHO
Ha ourypax 36-39. Tak kak g»geuratenas 44 [OpMBOOMT BO BpalleHHue
OPpMBOIOHOM BaJ 78, KOTOPHIM, B CBOK ouepelb, IIPUBOIUT B IOelMCTBUE
BaKyyYMHEM HacocC.

[93] B mpyroM BapMaHTe OCYIEeCTBJIEHUS MH300peTeHud, BaKyyMHBIM
Hacoc 190 MOXeT COCTOATL, II0 MeHbIel Mepe, M3 OBYX KaMep U IBYX
paboumx koJiec 198 m 199. KoHULUeBOM KOHell BakKyyMHOTO kaHaJja 70
coeIMHEeH C BaKyyMHBIM HacocoM 190 B TIIepBOM KaMepe BaKyyMHOTO
Hacoca 190. BTopon KOHLIeBOM KOHel] BaKyyMHOT'O KaHaJla 70
PacIoJIOXeH paloM C JionacTaMu BeHTuasaTopa 50. Korma nBurartens 44
OIPUBOIMUT BO BpalleHMe JIONacTu BeHTuJIATopa 50, BO3OyX HarHeTaeTCHd
BO BTOPOM KOHILIEBOM KOHell BaKyyMHOT'O KkaHajla 70, dYToO 3acTaBJjdgerT
BpamaTbcsa pabouee koJjleco 198 B ImepBOM kaMepe BaKyyMHOT'O Hacoca
190. Pabouee koJieco 198 coemmHeHo c BaJoM 200, KOTOPHEM Takxe
coenMHeH CO BTOPHEM pabouuMMm KoJilecoM 199 BO BTOPOM KaMepe
BakyyMHOT'O Hacoca 190. Humcxomgammi KaHaJl 56 coeIMHeH C BaKYyyMHBM
HacocoM 190 BO BTOpOM KaMepe BaKyyMHOT'O Hacoca 190. Boszoyx,

OTKauMBaeMHM M3 cCcocyla 12 BaKyyMHEM HacocoM 190 dyepe3 BTOPYD
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KaMepy BaKyyMHOTI'O HacocCa, BHTeCHIeTCsd uYepes3 BHIYCKHOM KaHaJl ©68.
Bo3nyx, HaTHeTaeMbM BeHTMJIATOpoM 50 OCHOBaHMA IOBUTATEJIS B IIePBYD
KaMepy BaKyyMHOTO Hacoca 190, BHIOyCKaeTCsa Uepe3 BTOPOM BHITYCKHOM
KaHaJl 69, KOTOPHM CcoedIVHEeH C IIepPBHM BHIIYCKHHM KaHaJloM 68, UTOOH
OHTBE BEITECHEHHEIM B OKPYXaKIyKn Cpeny .

[94] BakyyMmHBEM Hacoc 190, kak IIoKasaHO Ha uepTexax 40-43,
openHasHaueH OJ8 WIJIOCTPATUMBHEX lLiejlel. BakyyMHHM Hacoc 190 Moxem
OHTE BaKYyMHBIM HaCOCOM, MCIIOJb3yIUMM OMadpalMel MM JIOOBEM IPYIUM
M3 TUIIOB BaKyyYMHEX HaCOCOB.

[95] BruuenpuMBeOeHHHEe ONMCAaHMA KJalaHHOM CHUCTeMH BeHTypu U
BaKyyMHOTO Hacoca 190 ABJISITCH aJIb TepHaTUBHEMU cpencTeaMu
OTKauKM BO3OyXa M3 Ccocylla Uepe3 CHUCTeMy KaHaJiIoB. KilanaHHasd
cucTeMa BeHTypM U BakKyyMHHM Hacoc 190 BMecTe MOTYT HaBHBaATHCH
BaKyyMUPYIIUMM YCTPOMCTBAMA .

[96] [lpenmecTByKIEE onmcaHue BapMaHTOB OCYIeCTBJIEHU A
HacToAmero mu300peTeHMA OBJIO NpelCTaBJIEHO OJA LeJM WUIICTpalunu U
ormcaHua. OHO He IpedHa3HaAUeHO Jg TOTO, UYTOOB OBTH I[IOJIHEM WJIN
yTOOH OTPaHMUMBATL M300peTeHMe TOUHOM pacKpHTOM dopMoM. MHOTHe
MOOMOUKALMM UM BapMaHTH BO3MOXHE B CBeTe BLIIENPMBEOEHHBEX UIOEHM.
CrneuMaJMCcTaM B HOaHHOM 00JlacTM TEeXHUKM IOOJDKHO OHTL I[IOHATHO, UYTO
pasJIMuHEle BapMaHTH OCYMEeCTBJIEHUMS MOTYT OBHTb MOOMOUIMPOBAHEL C
MCIIOJIb30BaHMEeM OOmMeM3BEeCTHHX 3HaHUM, ¥ UIeM B IaHHOM IOKYMeHTe
MOTYT OBTE OOBEOMHEHE BMeCTe IJId CO3IJaHMA »OPpYyTIMX BapMaHTOB
OCYIIECTBJIEHMA, KOTOPHE BCe ele IolagalkT B 00BEM HaCTOAMETO
nzobpeTeHmsd, u TakKue BapMaHTH KOHCTPYKINUA He IOOJDKHEL
VHTEPNPETUPOBATECA KaK BHEB3HBaKMMEe OTXO0HO OT oO0BbeMa HaCTOoAmMeIo
pPackKkpeTUa. llpennojaraeTrcsd, UYTo O00BEM HaACTOAMEeIo M300peTeHMSa He
oTpaHMuUMBaeTCsad STUM IHOOPOOHHM OIMCaHMeM, a O(opMyJIoM M300peTeHUsd

1 SKBHMBAJIEHTaMM HpMﬂaI‘aeMOIZ Cl)OpMy.J'_[I:I MSOGpeTeHMF{.
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$OPMYJIA MBOEBPETEHNA

1. BakyyMHEM OJleHIep, HuMellMM COCyI, OCHOBaHMe OBUTaTeNda, B
KOTOPOM COHOEPXUTCHA IBUTaTeNb, OPMBOOHOM BaJl IBUTATEJNd, IepXaTelb
JIe3BUL, UMeKNMM Jie3BMe C BaJIOM JIe3BMA IJIA 3allellJIeHMsS C IIPUMBOIHBEM
BaJIOM IOBUT'ATEJIA, BEHTUJIATOP, COeIMHEHHEM C TIPMBOIOHEIM BaJIOM
OBUTATEJIS, IIPpU STOM:

B OCHOBaHMM IOBUTATEJIA COINEPXUTCA BaKyyMMpyolee YCTPOMUCTEBO;

OJIEHIEep COINEpXUT 3ydbuaTyrn Iepelady, I[IO03BOJAKIYIRD IBUIATEJ0
AaKTHMBMPOBATE BaKyyMMpyIlee YCTPOMCTBO 0e3 BpalleHMS JIe3BUS;

IPUBOIHOM BaJl IOBUTATEJIS BHIIOJHEH C BO3MOXHOCTBIO IIPUBEIEHUS
B IOelCTBME BaKyyMHUPYKIETO YCTPOMCTRBa; "

OJIeHIep COOEepXUT CUCTeMy KaHaJloB, obpasynmyln  BO3OYIIHBM
Ipoxonm OT Ccocyla K BakKyyMupyomeMy YCTPOMCTBY IJIS yOaJIeHUS
BO3OyXa M3 Ccocyma.

2. BaxkyywmHblM OJeHOep 1o II.l, B KoOTOpoM 3yBuaTas Iepenada
npencTaBiysgeT cobor MydTy ClelJieHUA.

3. BakyyMHEIM BJleHIEep 1o m.1, B KOTOPOM  YCTPOMCTBO
BaKYYMUPOBAHUSA MIpencTaBJIgeT Cco0o0M BaKyyMHBEV HacCoOC.

4., BakyyMHHM OJleHOep 1o II.l, B KOTOPOM CHCTeMa KaHaJlOB
BKJIIOUAET KaHaJ cocyma, VIMEMUY  OTKPETHM KOHell, CIIOCOOHHIM
OTKPEIBATLCHA UM 3aKPHBATLCH I'PaBUTALMOHHBEIM 3aTBOPOM.

5. BakyyMHHM OJleHOep 1o 1II.l, B KOTOPOM CHCTeMa KaHaJlOB
BKJIOUAEeT KaHaJ cocyla, VMeMMY  OTKPHTEIM  KOHell, 3aluie HHEM
OPEB3TO3AMMTHEIM 2KPaHOM.

6. BakyyMmHBM OJleHOep IIO0 II.2, B KOTOpoM 3yBuaTasd Iepenaua
YIpaBJdeTcd KoMaHIaMM, IIpMHMMaeMeMu oOT PCB.

7. BakyyMHHM OJeHOep IO II.3, B KOTOPOM YIOMAHYTHM BaJl
OBUTATeJIA IJA IOIpUBeldeHMS B IelCcTBMe BaKyyMHOT'O Hacoca COOEPXUT
3yduaTyo nepenauvy, KOoTOopasda BKJIOUAET coJieHOUn, CIIOCOOHLIM
3alellJIaATh IeproEe 3ybuaToe KOJIeCO, PacCIOJIOXKEHHOE Ha BaJly
IOBUTATeJId, W BTOpoe 3ybuUuaToe KOJIECO, PAaCIIOJIOXEeHHOE Ha BaKyyMHOM
Hacoce.

8. BakyyMHHM OJjeHOep TIHo 1.1, B KOTOPOM CHCTeMa KaHaJIOB
BKJIIOUaeT B cebdg HUCXOOAMMM KaHaJl, [IpMYeM HUCXOOAmMMUM  KaHaJl
BKJIIOUaeT B cebsg KJjamaH paIoM C YCTPOMCTBOM BaKyyMMPOBAaHUSA, WU

CoOJIeHOM I, CIIOCOOHBIM OTKPEIBATE VM 3aKPEBATE KJIallaH.
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9. BakyyMHHM OJieHOep IO II.3, B KOTOPOM CHCTeMa KaHaJlOB
BKJIOUAET KaHaJ cocyna, VIMEIOMMM OTKPHTHM KOHell, CIIOCOOHHM
OTKPEIBATHECH M 3aKPHBATHLCH I'PaBUTALMOHHBEIM 3aTBOPOM.

10. BakyyMHEM OJieHOep IO II.3, B KOTOPOM CHUCTeMa KaHaJIOB
BKJIIOUAeT KaHaJl cocyla, VMEeRMMUY  OTKPHTEM  KOHEell, 3aluie HHEIM
OPEBTO3AlMTHEIM 2KPaHOM.

11. BakyyMHEM OJieHIep infe) a.7, B KOTOPOM COJIEHOUT
YIOpaBJIgdeTCcd KOoMaHIaMM, IIpMHMMaeMeMM OT PCB.

12. BakyyMHHM OJleHOep, MMeK Nl COCyl, OCHOBaHMe IOBUIaTeJId,
B KOTOPOM  COIEPXUTCSH OBUIT'aTeJb, IPMBOIOHOM  BaJl IOBUTAaTeJId,
oepxaTeJib JIeE3BMA, MMeIMM JIe3BMEe C BaJIOM JIe3BUA JIA 3allellJIeHus C
IPUBOIHEIM BaJIOM IBUIaTeJII, BEHTUJIATOP, COEIMHEHHHM C IPUBOIHEM
BaJIOM IOBUT'aTeJid, I[IPpUUEeM:

B OCHOBaHUU OBUTATEJIA COOEepPXUTCA BaKyyMHHM Hacoc,
comepXxamuy, 10 MeHblleM Mepe, OBe KaMephl;

IprueM neprasd KaMepa BaKyyMHOTO Hacoca coenMHeHa C
BaKyyMHEIM KaHaJIOM, pPacCIIOJIOXEeHHEM BOJU3UM BEeHTUJIATOpPA;

lepBad KaMepa BaKyyMHOTI'O HaCOCa BHIIOJIHEHaA C BO3MOXHOCTLHIO
IpuBeleHMUS B IeVCTBUEe BO3IOYXOM, BEIIIyCKaeMBEIM BeHTUJIATOPOM B
BakKyYyMHHM KaHaJl B IIePBYI KaMepy BakKyyMHOT'O Hacoca;

BTOpasa KaMepa BaKyyMHOI'O HacCoOCa BHIIOJJHEHA C BO3MOXHOCTHIO
IpuBeleHUS B IOeMCTBUE IIepPBOV KaMepol;

opr 2ToM OJIeHIep COOepXuT 3yduaTyi IIepenaudy, [103BOJISKIY
IBUTATEJI0 aKTUBMPOBATL BAaKYYMHBM HACOC JIS BakKyyMHMPOBaHMSA cocyma
Oe3 BpallleHUd JIe3BUA; U

cucTeMy KaHaJIoB, o00pa3s3ynlyl BO3OVIIHEM IPOXOI OT Ccocyda KO
BTOPOM KaMepe BakyyMHOTO Hacoca IJig yIOaJleHMs BO3OyxXa M3 cocyla.

13. BakyyMHEM OJeHIep IO II.12, B KOTOPOM CUCTeMa KaHaJIOB
BRJIOUaeT B cebdg HUCXOOAMMM KaHaJl, [OIpMYeM HUCXOOAmMMUM  KaHaJl
BKJIDUaeT B ceb0dg KJalaH paIOoM C BaKyyMHEIM HaCOCOM, U COJIEHOMI,
CIIOCOOHEM OTKPHBATL M BaKPHBATL YIOMAHYTHM KJallaH.

14. BakyyMHEM OJeHIep IO II.12, B KOTOPOM CHUCTeMa KaHaJIOB
BKJIOUAET KaHaJ cocyna, VIMEIOMMM OTKPHTHM KOHell, CIIOCOOHHM
OTKPEBATHECH M 3aKPHBaATHLCH I'PaBUTALMOHHBEIM 3aTBOPOM.

15. BakyyMHEM OJeHIep IO II.12, B KOTOPOM CHUCTeMa KaHaJIOB

BKJIOUAET KaHaJl cocyina, VMeMMY  OTKPHTEM  KOHell, 3 AU e HHEIL
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OPEBTO3AMTHEIM 2KPaHOM.

16. BakyyMHHM OJjleHOep oo .12, B KOTOpPOM IlepBasd kKaMepa
BAaKyyMHOT'O HacocCa JOIOJIHUTEJIEHO COINEPXUT IepBoe pabouee KOJIECO,
pPacIroJIoXeHHOe B IIepBOM KaMepe, IIPM 5STOM IIepBoe pabouee KOJECO
COeIMHEHO C BaKyyMHHEM BaJIOM, I[IpMUYeM BaKyyMHHM BaJl CcOeOMHeH CO
BTOPHM padoumMMm KOJIeCOM, PAaCIIOJIOXEeHHEM BO BTOPOM KaMepe.

17. BakyyMHEM OJjleHOmep 1o 1I.13, B KOTOPOM YIIOMSHYTHM
COJIEHOUD YIpaBJIZAeTCA KoOMaHIaMyu, IpMHMMaeMbeM OT PCB.

18. BakyyMHEM OJjleHmep no .12, B KOTOpPOM YyIOMAHYyTada
3ybuaTad nepenada OpelcTaBJgeT cobor MydTy ClLelJIeHUd.
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