202291492 A2

(19) EBpa3unckoe 21 202291492 13 A2
naTeHTHoOe
Be4gOMCTBO
(12 OIMMUCAHUE U30BPETEHUS K EBPAZUIICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. E0IB 27/14 (2006.01)
2022.08.31
(22) [ata nonaum 3aaBku
2018.07.25
(54) BHUBPOYIUIOTHUTEJIb BAJJIACTHOM NOAYHKH KEJE3HOIOPOXHOI'O ITYTHU
(62) 202092780; 2018.07.25 (72) Waobperatens:
(71) 3assurens: Bunipoiitep Orro (DE)
POBEJIb BAHBAYMAIINHEH I'MBX
DE (74) nNpeacrasutens:
(DE) Toasimko H.T. (RU)
(57) Ilpeanoxen BubpoymoTHuTENDb (1) MU OaIACTHOM MOLYIKH XKENE3HOAOPOKHOIO IYTH, BKIIIOYAIOLINHA

reHepatop BuOpammii (4), TPUBOAMUMBIA B JIEHCTBHE TNPUBOTHBIM OdJieKTpoaBurarenem (2).
Bubpoynmorautens (1) cogepxut pazaenurens BuOpaiuii (21), KOTOPBIi 3a1aeT MIOCKOCTh Pa3aelICHIS
(E) u otnmenser pabouyro cropoHy (26) OT cTOpoHBI omeparopa (27) mjis OTACHACHUsS BHOpanuil oT
pyuex (13, 14, 17). Pyuku (13, 14, 17) pacmonoxeHsl Ha CTOpOHE omeparopa (27), a MPHUBOAHOM
AIIEKTPOBUTATEIND (2) U TeHepaTop BUOpanuii (4) pacnoiaokeHsl Ha pabodeii ctopore (26).

¢V T6v16CC0C



10

15

20

25

30

35

BWEPOYNNOTHUTENL BANINACTHOMN MOQYLLKA XXENE3HOQOPOXHOIO Ny TH

Mpeanaraemoe n3obpeTeHne OTHOCUTCA K BUDPOYNnoTHUTEN0 BannactHou
NOAYLLKM XENEe3HOA0POXHOro nyTn no n.1 gopmynbl n3obpereHus.

B WO 2012/139687 A1 packpbIT BUOPOYNNOTHUTENb C 3MNEKTPUHECKUM
NPUBOAOM, CHaDXEHHbIN pasgenutenem Bubpaunm Mexay pyyvkamm ans py4yHoro
yaepXaHns BMBpoynnoTHUTENNA 1 BpalaeMbiM pasbanaHCMpoBOYHLIM Bariom ¢
pasbanaHCpoBOYHLIM rPy30M Ha HeM. [epegaya Ha py4dkm Bubpauuu, Tpedyembix
ANS ynnoTHeHns BannacTHOM noayLwky w/unuv 6annacra, ¢ NOMOLLBHO YNOMSIHYTOrO
pasgenuTtensa subpaunn MOXeT ObITb CyLLLECTBEHHO ocnabneHa.

3agaden npegnaraemoro n3obpereHnsa aBnaeTca cosgaHme
BUOPOYNNOTHUTENS, KOTOPbIN MMEN Obl MPOCTYIO KOHCTPYKUMIO U Obin Obl HAAEXKHBIM
N NErkum B ynpaeneHnm.

OTa 3agava peLuaeTca 3a CHET co3faHnsa BUOPOYNNOTHUTENSA, MMEROLLErO
npwnaHaku n.1 popmynel n3obpeteHns. Pasgenutens Bubpauynn 3agaeT nnockocTb
pasgeneHus, Kotopas otaensaet paboyyro CTOPOHY OT CTOPOHLI onepartopa. NMpuaHak
«MJIOCKOCTb pasfeneHns» 3gech cneqyeT noHMaTh B PYHKLMOHANBHOM CMbICHE:
paboyasn CTopoHa OTAENEHA OT CTOPOHbI oneparTopa B OTHOLLEHUN BUBpaummn ¢
MOMOLLBIO pasgenuTens Bubpaunin, n/mnm cTopoHa onepartopa passssaHa no
BubBpaynam oTHoCUTENbHO paboyven cTOPOHbl. CNOBO «MMNOCKOCTbY B 3TOM MpU3HaKe
He crnefyeT NOHMMAaTh Kak NOCKOCTb B CTPOrO reOMETPUHECKOM CMbICTE.
BmnBpoynnoTHUTENDb COLEPXKUT NO MEHBLLLEN MEPE OAHY PYYKY ANSA €ro yaepxaHus,
3TW PYYKM pacnonoXeHbl Ha CTOpoHe onepartopa. CooTBETCTBEHHO, reHepaTop
BMbpaumn n NPUBOAHOW SNEKTPOABUraTENb PacnonoXeHbl BMECTE Ha paboyen
CTOPOHE, 1 CUMbl N/Mnm BUBpaumm, NopoxaaemMble NPUBOLAHLIM 3MEKTPOABUraTENEM U
reHepaTtopom BMOpaunKn, OTAENAKTCA NN racaTcsa pasgenurenem sBnbpaumn, Tak 4Yto
AENCTBME 3TUX CUN U/nnn Bubpaunn Ha pyykn 3HauUMTENBHO ocnabneHo. MNMockonbky
NPUBOAHOW 3NEKTPOABUraTENb PACNoNOXeH Ha paboyen CTOPOHE, Ero MeEXaHNYECKoe
COeAVHEHME C reHepaTopoM BUBpaLmii OCyLLEECTBIIEHO NPOCTO U HaaexHo. Het
Heobxo4MMOCTM yCTaHaBnMBaTb NPUBOAHOW Bas, KOTOPbIW nepecekan Obl NNocKoCTb
pasgenexHust, u racutb U/mnm gemndpunposartb BUOpaummn, KOTopble nepegasanmch bbl
4yepes Takon NPUBOAHON Ban. Yepes NnockoCTb pasfeneHns He NPOXOAUT HUKaKMX
MEXaHNYECKNX COEQUMHEHMI ANS NPMBOAA reHeparopa smbpauun, Gnarogaps Yemy

obecne4yeHo ymeHbLIEHWE BUDpaLmn, 4EUCTBYIOLMX HA PyKK oneparopa, 1
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obneryeHa pabota oneparopa. Kpome Toro, pydkm moryt ceobogHO coBepLuaTth
konebaHus ¢ COBCTBEHHON YaCTOTON N TEM CaMbIM YMEHbLUATL AeUCTBME BUBpaumm
Ha pyku oneparopa. Pasgenutens Bubpaynm MoxXeT ObITb BbINOMHEH, HANPUMED,
Takum obpasom, ytobbl BUBpaLMM, NnepesaBaemble Ha PyKM oneparopa, He
npeBbILany NpeaenbHOro 3HadeHus 5 m/c2. briarofapst OTCYyTCTBUIO MEXaHUYECKMX
CBSA3EW, NeEpPeCeKaroLMX NNOCKOCTb pasgeneHns, npeanaraemMbii BUOPOYNIOTHUTENb
nmeet Bonee NPoCTyro U Bonee HagEeKHY KOHCTPYKLMIO, TaK Kak OTCyTCTBYHOT
KOMMOHEHTLI, NPeapacnonoXeHHbIe K 0TKasam B paboTe.

MpeanoyTUTENBHO pELLEHne, Korga NPUBOAHOW 3NEKTPOoABUraTens n/mnu
reHeparop sBmbpauynin pacnonoxeHsl B Tpybe. 3T1a Tpyba HasbIBaeTCa Takke
noagbonHon Tpybon. NeHepaTop Brubpaummn MOXET ObITb PaCnONOXEH B HKHEN YacTy
noagbonHon TpyOhl. MNpegnouTnTEnbHO pewenne, koraga nogbonHas Tpyba coeanHeHa
C pasgenutenem subpauun. NpmBogHOM anekTpoaBuraTens MOXeT ObiTb
pacnonoxeH B nogbonHon Tpybe mexay reHepaTopoM Bubpaummi 1 pasgenutenem
Bubpaumn. NeHepaTtop BMbpaLnn MOXET MMETL B CBOEM COCTaBe
pas3banaHCUpOBOYHLIW MPY3, CMELLAEMbIN TONMbKO pagmnanbHO OTHOCUTENBHO OCK
BpaLlEeHNsa NPUBOAHOMO ABUratens ¢ Lensko cosgaHnsa konebanmm n/mnmn snbpaumn.

Mpn paboTe oneparop yaepxmBaeT BUOPOYNNOTHUTEND B pyKax, TO eCTb,
npeanaraembli BUOPOYNNOTHUTEND ABMAETCA PyYHbIM. PyyYkn MOryT ncnonb3oBaTbCa
ANA yaepxXaHna BubpoynnoTHUTENS ABYyMS pykamu. [oaToMy npegnaraembliv
BUOPOYNNOTHUTENDb MOXET ObITb Ha3BaH Takke BUOPOTpamMboBKON /NN py4HON
TpamboBKOW.

BubpoynnotHutens no n.2 dhopMynbl n3obpeteHns obecneumsaet
3HaunTenbHoe obneryeHne paboThl. [NpegycMOTpPEH NO MEHBLLLEN MEPE OAWNH
racutens Bubpaunin rmbkon KOHCTPYKUMK, Bnarogaps YeMy AOCTUraeTcs pasgeneHme
n/vnu raweHne smbpauun. MNpegnouTUTENBHO PELLEHNE, Koraa YNOMSAHYTbIW Mo
MEHbLUEN MEPE OAWH racuTenb BUOpauUnn COAEPXKUT 3NacTOMEPHLIV MaTtepuan,
HanpuMep, Kay4vykoBbIW Matepuarn. B yacTtHocTu, pasgenutens Bubpauum MoOXeT
UMETb HE MEHEE ABYX, NPEANOYTUTENBHO — HE MeHee Tpex, bonee
NPeanoYTUTENBHO — HE MEHEE YETbIPEX racuTtenen smdbpauunn. NpegnoyTuTensHO
Takoe pelleHue, Korga racuteny subpayumm pacnonoxeHbl BOKPYr OCU BpaLLeHnA
NpUBOAHOro anektpoasurarens. Facutenamm subpauun obpasosaHa

yrnoMnHaBLLaACA Bblle MNMOCKOCTb pasaeneHnsa.
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BubpoynnotHuTtens no n.3 dpopMynbl M30OpeTEHUs Npu NPOCTOTE
KOHCTPYKUMK obecneumBaeT 3HaumTenbHoe obnerdeHmne paboTbl. YCTaHOBNEHHbIV Ha
CTOPOHE onepartopa akkyMynaTop obecneumBaeT NpOTUBOBEC reHepaTopy Bubpaumm
N NPUBOAHOMY SMEKTPOABUraTento, B pedynbsrare Yero akkymynatop obecneynsaet
appekTnBHOE raeHmne n/munu pasgeneHme smbpaumm, 4ENCTBYIOWNX HA PYUKU.
AKKYMYNATOP AOMOMHUTENBHO 3alUULLEH OT BUDpaLmi reHepaTopa Bubpaumn n
npuBOAHOro anekTpoasurarens. MNpeanodTuTensHO Takoe peLleHne, Kkorga
aKKyMyNATOP 3aKkpenneH Ha HeCyLeM KapKace, K KOTOPOMY MPUKPENNEHb! PyYKM
n/vnu pasgenutens Bubpauyun.

BubpoynnotHuTtens no n.4 popMynbl M30OpETEHUS NPU NPOCTOTE
KOHCTPYKUMK obecneymBaeT 3HaumTensHoe obneryeHne pabotel. bnarogaps Tomy
YTO aKKyMynATOp 3aKpensieH Ha ONOPHOM KapKace CbeMHbIM 0B6pasoM, akkyMynsaTop,
paspaanBLIMACS B npouecce paboTbl BUDPOYNIIOTHUTENS, MOXHO ObICTPO U NErko
3aMEHUTb Ha 3apsKEHHbIM U NPOAOIMKUTL paboTy ¢ BMbOpoynnoTHuTenem. Pyuka,
COEAMHEHHAs C akKyMynATOPOM, CAYXWUT, BO-NEPBbIX, AN 3aMeHbl akKyMynaTopa,
BO-BTOPbIX, ANA YAEpPXaHNa BUOpOynnoTHUTENS B npoLecce paboTtel. bnarogaps
TOMY YTO aKKyMynATOp M 3aKpenfieHHasa Ha HEM pyyKa pacrnonoXeHbl Ha CTOPOHE
oneparopa, OT 3TOW PyYKM Ha akKyMyNATope TOoXe OTAeNeHbl Bubpaumm, nnm
noralleHbl AENCTBYOLLME Ha Hee BMBpaumn.

BubpoynnoTtHutens no n.5 gpopmMynbl n3obpeteHns obecnevmBaeT Kak
BbICOKMI YPOBEHB HAAEXHOCTM, TaK U 3HAYMTENBHOE obneryeHne paboTbl.
Bnarogaps Tomy, 4TO ynpasnaoLee YCTPOMCTBO PacnonoXeHO Ha CTOPOHE
oneparopa, OHO 3aLULLEHO OT AEUCTBUA HeoCcnabneHHbIX CU /KN HenoraleHHbIX
Bubpaumn reHeparopa smbpanmi n NpUBOLAHOIO 3NEKTPOABUraTeENs, B pesynsrare
yero obecnedeHa BbICOKas HaAeXHOCTb Npeanaraemoro BubpoynnotHutens. B
YaCTHOCTU, yNpaBnAoLLee YCTPOUCTBO MOXET cogepXaTb Mo MEHbLLEN Mepe Of4MH
PYHKUMOHAnNbHBIM 3NEMEHT ANS NpuBeAeHUS B paboTy NpuBOAHOMO
aneKkTpoaBuratens, NpocTbiM 0B6pa3oM 3aKpenneHHbIN Ha CTOPOHE onepaTopa, rae
OTAENEHbI UNK noralleHbl Bubpaunn, Npm 3TOM YNOMSAHYTbIN PYHKLMOHANBHbIN
3MNEeMEHT yCTaHOBMNEH BONN3N pyyeK, Uinn e NpoCTO Ha O4HOW U3 PyYeK.

BubpoynnotHuTens no n.6 dopmMynbl M30OpETEHNS NPU NPOCTOTE
KOHCTPYKUMK obecneymBaeT 3HaumTensHoe obneryeHme pabotel. brnarogaps Tomy,
YTO NMMOCKOCTb pasfeneHnsa nepecekaroT TONbKO NpoBOASALLME NNHUN, TO €CTb,

OTCYTCTBYHOT Nnepecekarome nnoCKoCTb pasjerieHna MmexaHm4eckmne coeamHeHn4
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Ans npuBoga reHeparopa subpaumin, obecneveHa BO3MOXHOCTb ONTUMAanNsHOro
pasgeneHns uWunum rawenHmnsa subpauym. YnoMsaHyTbie NPOBOAALLME TMHUM — STO
3MNeKTpUYecKkne Nposoaa ANg Lenewn ynpasneHnsa 1 nogaym nMtaHnua Ha NpuBogHOW
3NeKTpoABUraTenb, a Takke, BO3MOXHO, Ha OXnaxaaroLlee yCTPOUCTBO, a Takke
TpybonpoBoa ANA nogaym oxnaxaarowero areHta. bnarogaps Tomy, 4to
aKKyMynAaTop pacnonoXeH Ha CTOPOHE oneparopa, a NPUBOAHOW 3NeKTpoaBUraTenb
N reHepatop Bnbpaumin pacnonoxeHol Ha paboyen CTOPOHe, 4OCTaTO4MHO TOro, YTO
NNOCKOCTb pasfeneHns nepecekaroT TONbKO SnekTpuyeckne nposoaa AN Lenew
ynpasneHus 1 Nogaqn nuTaHna Ha NPUBOAHOW 3NEKTPOABUraTeNb, a Takke,
BO3MOXHO, TPYOKM ANA Nogayn oxnaxkaaroLero areHta. 3Ty NPOBOAALME NINHUN
npakTU4YeCKU He nepeparoT cun n/mnu subpaumn ¢ paboden CTOPOHbI Ha CTOPOHY
oneparopa.

BubpoynnotHuTtens no n.7 dopmMynbl n3obpeteHns obecneumBacT BbICOKUN
ypOBeHb HagexHocTu. Mpu paboTte BUOPOYNNOTHUTENS TENNO, BblAeNgemMoe
NPUBOAHLIM 3NEKTPOABUraTENEM U/ reHepaTopom BUBpaLnn, MOXET Nerko
paccemBaTbCA C MOMOLLbHO OXNEX4atoLWEero yCTpomMCcTBa, Tak YTo MOXKET BbITh
obecneveHo f0CTaTouHOE OXNaxheHne NPMBOAHOIO anekTpoasuratensa n/mnm
reHeparopa smbpaunin. Oxnaxaaroiee yCTpOMCTBO PacrnonoXeHo Ha CTOPOHE
oneparopa n/mnn Ha paboyen CTOPOoHe, Tak YTo ANA paboTbl OXNaXaaroLero
YyCTPOMUCTBA NNOCKOCTb pasfeneHns nepecekaroT N0 MeHbLUEN Mepe ofHa
3NeKTpUYecKas nUHUS Wnnn No MeHblen Mepe ogHa Tpybka ana nogaym
oxnaxgarollero areHta. B kayecTBe oxnaxaaroLero ycTpomucTea MOXET ObITb
NCNONb30BaH, HaNpuUMep, BEHTUNATOP, paboTaroLmi OT SMnekTpuyecTsa u
NCNONb3YOLLMIA B Ka4eCTBE OXNaXKaroLLero areHTa Bo3ayx. Mnu xxe B kavyecTse
oXnaxxgaroLLero ycTpomcTea MOXET BbITb MCNONB30BaH, HaNpUMep, Hacoc ¢
XONOAUNBbHBLIM YCTPOUCTBOM A5 oBecnedeHna LMPKYNALMN N OXNaXAEeHUS KNAKOCTU
B Ka4eCTBe OXNaXaaroLero areHTa.

BubpoynnoTtHuTtens no n.8 dopmMynbl M30OpETEHNA NPY NPOCTOTE
KOHCTPYKUMN oBecnevmBaeT Kak BbICOKMM YPOBEHb HALEXHOCTU, TaK U 3HAYUTENBHOE
obneryeHmne pabotel. Tpyba n/mnn nogbonHasa Tpyba, pacnonoxeHHas Mmexay
pasgenutenem smbpaumm n ceoboaHLIM KOHLIOM BUBPOYMAOTHUTENS MMEET ANWHY L.
MonbonHas Tpyba MOXET ObITh Kak LenbHoW, Tak U cbopHow. MNoagbonHasn Tpyda
UMEET BEPXHIOK YacTb N HWXKHIOK YacTb. BepxHAa YacTte MMeeT anvHy Lo, npu 3Tom

eé anvHa He npesblwaet 70% ot obwen anmHel nogbonHon Tpybbi L (Lo < 0,7L),
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nNpeanoYTUTENLHO — HE NpeBbiwaeT 50% ot 0bwen anmHel nogbonHon Tpybsl L (Lo
<0,5L), n 6onee npegnouTUTENBLHO — HEe NpeBbiwaeT 30% oT obLwen annHbI
nogbonHon TpyOel L (Lo < 0,3L). bnarogapsa Tomy 4TO NPMBOAHOW SNEKTPOABUraTenb
pacnonoXeH B BEPXHEW YaCTU N BHE HMXKHEW YacTW, HEypaBHOBELLEHHAA macca
BMBPOYNNOTHUTENS BENMKA B HWKHEW YacTu. B pesynerate BMOpOynnoTHUTEND
obecneumBaeTt 3 PekTMBHYO paboTy C NOMOLLBIO reHepartopa Bubpauun.
CoO0TBETCTBEHHO, MPMBOAHOWN 3MNEKTPOoABUraTeNb pacnonoxeH 6m3ko K NnocKocTm
pasgeneHns 1 K KoHuy nogbomnHom TpyObl, COEAMHEHHOMY C Pa3fenmrenem
Bubpaumn, Tak Yto 0BCNyKMBaHNE U OXNaXAEHNE NPUBOLHOIO 3NEKTPOABUraTens
MOryT ObITb peann3oBaHbl NPOCTO.

BubpoynnotHuTtens no n.9 dopmMynbl M30OpeTEHUs Npu NPOCTOTE
KOHCTPYKUMK obecneymBaeT 3HauuTensHoe obneryeHue pabotel. Tpyba n/mnm
noabonHasa Tpyba, pacnonoxeHHas mexay pasgenntenem smbpaumm n ceobogHbIM
KOHUOM BMBpoynnoTHuTens umeet anuHy L. MNogbonHasa Tpyda moxeT BbiTb
BbINOSIHEHA KaK B BUAE LEeNnbHOW aetanu, Tak n coopHon. MNMoabonHas Tpyba nmeet
BEPXHIOK YaCTb W HWKHIOKO YacTb. HWKHAA YacTe umeeT anuHy Ly, npy atom eé
AnvHa He npesblwaeT 30% ot obwen gnuHel nogbonHom Tpyoel L (Ly < 0,3L),
npeanoYTUTENBHO — HE NpeBbiwaeT 50% ot obwen anmHel nogbonHon TpyObI L
(Lu=0,5L), n bonee npeanoyTUTENBLHO — HE NpeBbiwaeT 70% oT obLen AnnHbI
noabonHon TpyGel L (Ly < 0,7L). NMpreogHOW anekTpoaBuratens U reHeparTop
BMbpaumn pacnonoXeHbl B HAKHEW YacTh, NO3TOMY KOHCTPYKUUS BUOPOYNNOTHUTENS
npocta. HeT Heobxo4MMOCTM B AOMNONMHUTENBHOM NMPUBOAHOM Bane Mexay
reHeparopom Bubpaunn 1 NPUBOAHBLIM 3NEKTPOABUraTENEM.

Adpyrve npmsHakuy, npenmyLlecTsa n nogpobHOCTU Npegnaraemoro
N300peTeHnsa CTaHyT NOHATHBI N3 NOCNEeAYHLEro NogpoBHOro onNMcaHMsa Co CCbINKOM

Ha npunaraemMble rpaduyeckne matepuansi.

Ha dour. 1 nsobpakeH npegnaraemMbii BADPOYNNOTHUTENL B NEPBOM
WNNIOCTPaTMBHOM BapuaHTe ero OCyLLECTBIEHWS.

Ha cour. 2 BubpoynnoTHuTens, n3obpaxkeHHbIn Ha dur. 1, nokasaH B paspese.

Ha cour. 3 nsobparkeH B paspese npegnaraembsin BUOpOynnoTHUTENb BO

BTOPOM UNNOCTPATMBHOM BapuaHTe ero OCyLLEeCTBNEHUS.
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Hanee co ccbinkammn Ha our. 1 1 Gur. 2 ONUCLIBAETCS NEPBbLIN
WNNOCTPAaTMBHBIN BapuaHT OCYLLECTBIEHNSA NpeaaraeMoro n3obperteHms.
BubpoynnoTtHuTens 1, KOTOPbIN MOXET paboTaTb OT SNEKTPUYECTBA, UMEET
NPWUBOAHOW 3NEKTPOABUraTemNb 2, Yepes NpMBOAHOM Ban 3 COEAMHEHHBIN C
reHeparopom Bubpauun 4. ITOT reHepaTop BUOpaunin 4 COAEPKUT, HAaNpPUMep,
pas3banaHCUpPOBOYHLIW IPY3, KOTOPLIM BUDPUPYET UCKITHOUUTENBHO pagmnarnsHo
OTHOCUTENBHO OCK BpaLleHna 5 NpuBOLHOro asurartens 2. 9TOT reHepartop Bmbpaunin
4 n3BecTeH B oTpacnmw.

MpuBogHOW anekTpoaBuraTens 2, NpuBogHOM Ban 3 1 reHepartop subpauyumn 4
pacnonoxeHsl B Tpyde n/mnm nogdonHon Tpybe 6. NMoabonHasa Tpyba 6 umeer
OCeBYI0 ANMHY L n nogpasaenserca Ha BEPXHIOK YacTb 7 U HUKHIOH YacTb 8.
BepxHaa 4acTb 7 UMeeT 0CeBYHO ANMHY Lo, @ HKHASA YacTb 8 UMEET OCEBYIO ANTNHY
Lu. NpegnoutntensHo pelleHne, korga anvHa Lo He npebiwaet 70% ot obLwen
AnvHbl nogbonHon Tpybel L (Lo < 0,7L), 6onee npegnodTUTENbHO — HE NPEBLILLAET
50% ot obwen agnmHbl noabonHom Tpybsl L (Lo < 0,5L), 1 ewwe Gonee
npeanoYTUTENBLHO — He NpeBbiwaeT 30% ot obwen anmHel nogbonHon TpyObI L
(Lo<0,3L). CooTBETCTBEHHO, B OTHOLLEHUWN ANWHBI Ly NpeanoYTUTENBHO peLueHne,
korga oHa He npesbiwaeT 30% ot obwen anuHbl nogdonHon Tpybsl L (Ly < 0,3L),
Bonee npeanodTUTENLHO — HE NpeBbiwaeT 50% ot obLwen anmHel nogbonHon TpyObl
L (L u =0,5L), n ewwe Bonee npegnouTnTensHO — He npeBbiwaeT 70% ot obuwen
AnNvHbI nogdonHon TpyOsl L
(Ly =0,7L).

MonbonHas Tpyba 6 nmeet TpyboobpasHoe oCHOBaHUE 9 1 3aKPENNEHHbIN Ha
HeM CbeMHbIM 06pasoM TpamMBOBOYHbIM MHCTPYMEHT 10. 3TOT TpamBOoBOYHbIM
WHCTPYMEHT MOXET UMETb, HanpumMmep, COBOKYMHOCTb TPaMBOBOYHbIX NnactuH 11,
KOTOpble pacnpeaeneHbl No ero nepmepun 1 OpUEeHTUPOBaHbI pagmnarnsHo.

[MprBOAHOW anekTpoaBUraTenb 2 pacnonioKeH Ha NPOTUBOMNONOXKHOM
OTHOCUTENBHO TPamBoBOYHOro MHCTpyMeHTa 10 koHue nogbonHon Tpybbl 6 B ee
BEPXHEN YacTu 7 U BHe ee HMKHen YacTm 8. COOTBETCTBEHHO, reHepaTtop Bubpauunn
4 pacnonoxeH sbnmsmn TpamboBOYHOrO MHCTPYMeHTa 10 B HKHEN YacTn 8
noagbonHon TpyOel 6 1 BHE €€ BepxHen YacTu 7. [NpmuBogHOM Ban 3 yCTaHOBIEH B
noagbonHon Tpybe 6 Ha nogwmnHuke 15.

B coctae BrubpoynnotHutensa 1 BXoaAT Takke OnopHbIA kapkac 12 v pyyku 13

(nepBas pyyka) n 14 (BTopas pydka), pacnonoxeHHole no 6okam. Ha onopHom
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Kapkace 12 cbeMHbIM 06pasom 3akpenneH akkymynsatop 16. AkkymynsTtop 16
COeaUVHEH C pydKkon 17 (TpeTbs pydka). Akkymynsatop 16 obecneunsaet
3NEKTPONUTaAHNE NPUBOLHOIO 3NEKTPOABUraTeNs 2 1 ynpasnsroLwero ycrponcrea 18.
YnpasnstoLlee yCcTponcTeo 18 cogepuT KoHTponnep 19, 3akpenneHHbIn Ha
OMOPHOM Kapkace 12, n dpyHKUMoHanbHbIN 6nok 20, 3akpenneHHbIn Ha pydkax 13, 14.
JTOT PYHKUMOHanbHbIM Bnok 20 MMEEeT No MeHbLUEN Mepe OANH paboynKr SNEMEHT,
Hanpumep, ANS ynpasneHna NpMBOAHbIM SneKkTpoasuratenem 2.

Onsa otaenenus pyyek 13, 14, 17 ot BUBpauUMOHHOro BO3LENCTBUA reHepaTopa
Bubpaumn 4 n NPUBOAHOIO anekTpoasMratens 2 B coctase BMOpoynnoTHuTens 1
npeaycMoTpeH pasgenutens Bubpaunn 21. Pasgenutens subpaumn 21 Ha CTOpoHe
oneparopa OCHaLUeH PUKCUPYIOLNM SNIEMEHTOM 22, KOTOPbIV 3aKpenseH Ha
OMOpPHOM Kapkace 12, a Ha paboyen CTOPOHE — PUKCUPYIOLLMMM SrEMEHTamMm 23,
KOTOpble 3akpenneHbl Ha nogbonHom Tpybe 6. Kpome Toro, pasgenutens subpauum
21 copepXKNT COBOKYMHOCTL NEPBbIX racutenen smbpauum 24, KOTopble COEaNHSAOT
hbUKCUPYIOLLMIA 3NTEMEHT 22 Ha CTOPOHE oneparopa ¢ PUKCUPYHLLUMMKN 3NIEMEHTAMM
23 Ha pabouyen cTopoHe. BubpoynnoTtHutenb 1 MOXET UMETb, HAaNPUMepP, YeTbIpe
nepebIx racutens Bubpauyun 24, pacnonoXxXeHHbIX BOKPYr OCY BpaLleHns 5
NpUBOAHOro anektpoasurarens 2. Kpome toro, pasgenurens subpaumn 21 coaepxuT
COBOKYMHOCTbL BTOPbIX racutenen subpauun 25, KoTopble COeanHSART pyykn 13, 14 ¢
PUKCUPYHOLLMM 3NIEMEHTOM 22 Ha CTOPOHE onepaTtopa, W C ONOPHbIM Kapkacom 12.
lacutenn Bubpaumm 24, 25 na3rotoBneHbl U3 3N1aCTOMEPHOro MaTtepuana, Hanpumep,
N3 Kay4yKoBOro martepmana.

Pasgenutens Bubpauumn 21 n/unun racutenm smbpaummn 24 3agaroT nnocKoCTb
pasgenenus E, kotopas otaenset pabouyto CTOPOHY 26 OT CTOPOHLI oneparopa 27.
MonbonHas Tpyba 6, NPUBOAHOW 3NEKTpoABUraTens 2, NPUBOAHON Ban 3 1
reHeparop smbpaunin 4 pacnonoxeHel Ha paboyen ctopoHe 26. COOTBETCTBEHHO,
OMnopHbIM Kapkac 12 ¢ pydkamum 13, 14 1 akkymynatopom 16 ¢ pyukon 17 mn
ynpaensaroLiee yCcTponcTeo 18 pacnonoxeHel Ha CTOPOHE oneparopa 27.

Co cTopoHbI onepatopa 27 Ha pabo4yto CTOPOHY 26, nepecekas NnocKoCTb
pasgeneHus E, npoxoaar TONbKO 3nekTpuieckme nposoga 28 ansa nutaHna Lenen
ynpaeneHus n nogadn nuTaHns Ha NPUBOAHOW anekTpoasuratens 2. Ha dwur. 2 atn
3NeKTpuYeckne nposoga 28 nokasaHbl TONBKO CXEMaTUYHO. AnekTpuyeckne npoesoja

28 3awmieHbl rodopmpoBaHHLIMN PE3NHOBLIMK TPYBKammn 29.
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BubpoynnoTHuTens 1 Cny>kUT Anga ynnoTHeHWs 6annacTHOW NOAYLIKM S
XKEenes3HO4OPOXKHOro NyTW, B YACTHOCTMW, NOAPENBCOBbLIX NONEpeYmH
XenesHogopoHOro nytn. C NOMOLLLHO ynpaBnaLLero ycTponcTea 18 oneparop
NPUBOANT B 4ENCTBUE NPUBOLHOWN SNEKTpoaBUraTenb 2, Tak YTobbl C MOMOLLBHO
TpamboBOYHOro MHCTPyMeHTa 10, Norpy>keHHoro B 6annacTHyro NogyLuky S,
OCYLLECTBNATb YNIIOTHEHWE NOCNeaHen xenaembiM obpasom. B sTom cnyvae
oneparop yaepXmBaeT BMOpoynnoTHUTENb 1 06enmmn pykamu, Hanpumep, 3a pydkm
13 n 14. Cunbl nnnu sBubpauuun, nopoxgaemble NPMBOAHbLIM 3NEKTPOABUraTenem 2
reHepaTtopom Bubpaunn 4, apdekTnBHO racarca pasgenurenem smbpaumm 21, Tak
4yTO pabouan cTopoHa 26 1 cTopoHa oneparopa 27 OKkasbIBaKOTCA pasBa3aHbl Mo
Bubpaumam. MNpun aTom akkymynatop 16 Ha CTOpoHe onepartopa 27 urpaeT porb
NpOTUBOBECA W CNOCOBCTBYET 3PPEKTUBHOMY ralLEHMIO BUBpaumn.

Korga akkymynatop 16 paspsgutcs, ero MOXHO NPOCTO CHATb C MOMOLLLH
PYYKM 17 U 3aMEHUTb Ha 3apsKeHHbIW akkymynaTop 16. bnarogapsa Tomy yto
ynpaensaroLiee yCTponcTeo 18 pacnonoxeHo Ha CTopoHe oneparopa 27, OHO
3awmLeHo ot Bmbpauun.

Hanee co ccbinkamm Ha dour. 3 onNUCbIBAETCS BTOPOW UNNKOCTPAaTMUBHbBIN
BapuaHT OCYyLLECTBMNEHWS npeanaraemoro n3obpetenna. B otnmnymne ot paHee
pPacCMOTPEHHOIO BapmMaHTa B STOM BapmaHTe NPUBOAHOW 3NeKTpoaBuraTens 2
pacnonoXeH B HWKHEN YacTn 8, TO eCTb BHE BEpXHEW YacTm 7 nogbonHon TpyObl 6.
MpuBogHOW anekTpoaBuUraTenb 2 COeANHEH C reHepaTopom Bubpaunn 4
HenoCpeACTBEHHO, Tak YTO oTnagaeT HeobxoAMMOCTb B NMPUBOAHOM Bare u
CBA3AaHHOM C HUM nogmnHuke. Kpome Toro, BubpoynnoTHUTENb 1 coaepmT
oxnaxgatrowlee yctponcteo 30, cogepxallee XxonogannbHoe ycTponcTeo 31, Hacoc 32
n Tpybonpoeog 33 ANa nogaym oxnaxaarowero areHTa. XonogunbHoe yCTPONCTBO
31 n Hacoc 32 ycTaHOBMNEHbI Ha ONOPHOM Kapkace 12 Ha CTopOHe onepartopa 27.
Tpybonposog 33 aAns nogaqn oxnaxgaroLero areHTa npoxoguT OT XON04MNBHOro
ycTpouctea 31 1 Hacoca 32, nepecekas NnockocTb pasgeneHmsa E no nogbonHom
Tpybe 6 k NnpMBOAHOMY ABUraTento 2 n reHeparopy smbpaumn 4. Hacocom 32
oxnaxgaroLLmn areHT nepekadmsaeTcs no Tpybonposogy 33, Tak YTO TEMNMO, KOTOPoe
BbIAENSAET NPUBOLHOWN ABUraTens 2 1 reHepartop smbpauumm 4, 0oTBoguUTCS OT
noabonHon Tpydbl 6 M NOABOAUTCA K XONOAUITBHOMY YCTPOUCTBY 31. XONOoaunbHbIM

yCTpOMCTBOM 31 TEMMO OT OXNaXKAALLEro areHTa paccemMBaeTCs B OKpYXKatoLLen



cpefe. YUTo KacaeTcs apyrnx aneMeHTOB KOHCTPYKLMK 1 paboTbl BUOPOYNnnoTHUTENS

1, TO OHM T€ Xe, YTO B BApUaHTe, paCCMOTPEHHOM paHee.



POPMYNA N3OBPETEHUA

1. BubpoynnotHuTens 6annacTHON NOAYLLKM XKENE3HOLOPOXHOro NnyTH,
copgepxawymm

- reHeparop Bubpauyun (4),

- NPUBOAHON 3neKTpoaBuraTens (2) Ana NpUBEAEHNSA B AENCTBME reHeparopa
Bubpaumn (4),

- N0 MEHbLUEN Mepe ofHy pyyky (13, 14, 17) ansa yaepxaHus
BMBpoynnoTHuTENs (1) n

- pasgenutens Bubpauuu (21) ans pasgenenqmsa no sudbpaumam pydek (13, 14,
17) v reHepatopa subpauun (4),
XapaKTEPUIYHLLMINCA TEM, YTO
reHeparop smbpauun (4) n NpMBOLAHON anekTpoaBuraTens (2) pacnonoXeHbl Ha
paboyen CTopoHe (26) OTHOCUTENBHO NNTOCKOCTU pasgenenus (E), 3apgaBaemon

pasgenutenem smbpauuu (21).

2. BubpoynnoTHUTEmNb Mo .1, XapakTepuayrLwmmnca TeM, YTO pasgennTens
BUbBpaLmm (21) COaEPXUT NO MEHbLLEW Mepe OAWH racutens Bubpauuin (24),
3ajaroLnn NnockocTb pasgeneHus (E) mexay reHepatopom Bubpauum (4) n pyydkamm
(13, 14, 17).

3. BubpoynnoTHuTenb No nn.1 unm 2, XxapakTepusyoLwnncs TeEM, YTO Ha
CTOpOHE onepaTtopa (27) OTHOCUTENBHO NIOCKOCTU pasgenenus (E) pacnonoxeH
akkymynaTop (16) ans cHabXeHns anNeKTprUYecKon aHeprmen NpUBOAHOIro

anekTpoasurarens (2).

4. BnbpoynnoTHUTENb MO M.3, XapakTepPU3yHLMNCA TEM, YTO akKyMynaTop
(16) cbeMHbIM 0Bpasom 3akpenneH Ha ONOPHOM Kapkace (12) n coeauHEH C pyyKon
(17).

5. BubpoynnoTHuTenb no nobomMy 13 nn.1 — 4, xapakTepuayrLMNCa TEM, YTO
Ha CTOpOHe onepaTtopa (27) OTHOCUTENBHO NIIOCKOCTU pasaenenna (E) pacnonoxeHo

ynpaenstLee ycTponcTao (18).

6. BubpoynnotHutene no nobomMy 13 nn.1 — 5, xapakTepnayroLmMncs Tem, YTo

nrockocTb pasgenenns (E) nepecedena Toneko nuHMamm (28), (33).



7. BnbpoynnoTHUTENb Nno obomMy 13 nn.1 — 6, xapakTepuayrLLMNCS TEM, YTO
copepxut oxnaxaarowee yctporctso (30) 4na oxnaxaeHns NpuBogHOro
anekTpoasurarens (2) n/vinu reHepartopa subpauun (4).

8. BubpoynnoTHuTenb no nobomMy 13 nn.1 — 7, xapakTepuayroLmMncs Tem, YTo
NPUBOAHOWN anekTpoaBurartens (2) pacnonoxeH B Tpybe (6) B ee BepxHen Yactu (7),

obBpalleHHoM k nnockoctn pasgenenus (E).

9. BubpoynnoTHUTENbL No obomMy 13 nNn.1 — 7, xapakTepUayrLLMNCS TEM, YTO
NPUBOAHOWN anekTpoasuraTtens (2) pacnonoxeH B Tpybe (6) B ee HKHEN YacTu (8),

obpaLlleHHon k BannacTtHou noayLuke (S).

10. BubpoynnotHutens no ntobomy 13 nn. 1-9, oTnuyaroancs Tem, 4Yto
COAEPXKUT OMOpHYo pamy (12) ¢ nepeon pykosTkon (13) n BTopomn pykoaTkom (14),
pacnonoXeHHbIMU Ha Her COOKyY, Mpn 3TOM akkymynsaTtopHas 6arapes (16) CbeMHbIM

obpasom 3akpenneHa Ha onopHou pame (12).
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