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Hecymuid TUIUHAP (2), KOTOPEIA MOXKET OBITh 3aKpEIICH BHYTPH TPYObI MM KaHaIa JJIS IPOXOXKICHHUS
TEKy4ed Cpelbl, B YAaCTHOCTH MPOXOJHOTO KaHaja TeKy4ed Cpelbl, MOAy4aeMoil OT OypeHus HIIH
pa3BeaKH HE(TIHOTO MECTOPOXKAEHHMS; ITyCTOTENBbIH Bpalialomuics HuiauHAp (3), 3aKperuleHHBIH C
BO3MO)KHOCTBIO BPAILICHUS M KOAKCHAIFHO BHYTPH IYCTOTEIIOr0 HECYIIETO UINHpA (2) 1 0Opa3yrommi
COOTBETCTBYIOIIYIO MIPOXOAHYIO [IHIHHAPHYECKYIO Kamepy (4) Ui TeKydeil Cpe/ibl, IPUYeM MMyCTOTeIbIi
HeCylmMid IMWIMHAP (2) W MyCTOTENbIA Bpamaromuics uiuHap (3) oOpa3yloT Mo MEHBIICH Mepe
ITHHAPHUYECKUH 3a30p (5); OAMH MM HECKOJBKO MarHUTHBIX MM AJIEKTPOMATHUTHBIX KOMIIOHEHTOB
(6), QyHKIIHOHAFHO 3aKPEIUICHHBIX HA ITyCTOTEIOM HECyIleM IUIHHApe (2) W/WIH Ha TyCTOTEIIOM
Bpararomemcs uinHape (3) A TeHepUpOBaHUs 110 MEHBIIEH Mepe OTHOTO JIEKTPUYECKOro TOKa BO
BpEMsi BpalleHUsI TyCTOTENIOr0 BPAIAONIETOCs HUITHHPA (3) BHYTPH IYCTOTENIOrO HECYILETO IIMINHAPA
(2); pabodee KoIeCcoO WM MHOXKECTBO padbouux Kojec (7), pacIooKEeHHBIX B TPOXOIHON IMIHHAPUICCKON
Kamepe (4) myCTOTeNIoro Bpaliarierocs uiuHapa (3) COOCHO BIOJb IPOIOIbHOI ocH (X) moCIeaHero,
npudeM paboune Kosieca (7) 3aKperieHbl BHYTPH IIyCTOTEJIOrO Bpalmaromierocs mwiauHapa (3) mis
BpallIeHUs], KaK OJHO IeJI0€ C MOCIECIHUM IOJ JACHCTBUEM TEKydel Cpeilbl, KOTopas HPOXOAUT Yepes
MyCTOTEIBINA Bpaniarmuics mumaap (3) u neiicTByeT Ha Kaxoe pabouee koneco (7).
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OIIMCAHUE U30BPETEHUA
2420-576378EA/019
TYPBOTEHEPATOP TOKA

Hacrosimmee nzobperenre OTHOCUTCS K TypOOTreHepaTopy Toka.

Hacrosimee nzo0peTeHne npuMeHsieTcsi B 00J1aCTH U3BJICUEHHs SHEPTUHN U3 IBYDKYIIIHXCS
TEeKY4YMX Cpen MJsl CHAaOKeHHs H3MEPHUTENbHBIX CHUCTEM, JaTYUKOB W/WIM aHAJOTWYHBIX
3JIEKTPUYECKUX /3JIEKTPOHHBIX IPHOOPOB HAMIPSMYIO HITH Yepe3 CUCTEMBbI XPaHEHHUSI.

[IpenMer HacTosiero W300pETEHUs, COOTBETCTBEHHO, CIYXKUT Ui TPUMEHEHUS B
oboux, HePTSIHOM CEKTOpe C KOHKPETHOW MPUBSA3KOW K HKCIUIyaTallMd U pa3BenKe HePTIHBIX
MECTOPOXKACHHUH, a TaKke B JIIOOOM IPYroM CEKTOpe, e NPEAyCMOTPEHO MepeMeleHue
TEKy4YHX Cpel, HallpuMep, B BOJIOBOJAX, B CHUCTEMax paclpeaesieHus TeKy4duX Cpell, TaKxke
paboTarIKX MO TaBJICHUEM.

Kak W3BeCTHO, MMEIOTCS Pa3jInYHbIE CIOCOOBI M YCTPOWCTBA, NMPEAHA3HAYSHHBIE IS
U3BJICUEHUs] 3JIGKTPUYECKONW 3HEPrMM M3 MCTOYHMKOB, MMEIOIIUXCS B OKpY’Kawllel cpene.
[IpumepamMu TakuxX YCTPOWCTB MOIYT CIOYXUTh TypOuWHBI uW/mnm paboume KoJjeca,
npeaHa3HaYeHHbIE U MPeoOpa30BaHUsl KHHETHUECKUH SHEPTUH IBIKYIIEHCS TEKy4Yel Cpebl B
3JIEKTPUUECKYIO SHEPTHUIO.

N3 noxymenta CN201902238U usBecTeH reHepaTop TOKa, KOTOPBIM MpeaycMaTpUBaeT
pabouee KOJIeCO, MOrPY’KEHHOE B IOTOK TEKY4eH Cpebl BHYTPH TPYOBI.

Co ccpuikoit Ha gokymeHT CN107575334 onucaHbl reHepaTOpbl TOKA, pa3MelLEHHbIE
CHapY>KH TPyO, B KOTOPBIX MPOXOAUT MOTOK TEKy4el Cpeabl, U3 KOTOPOro U3BJIEKAIOT 3HEPTHIO,
NOJUIeXKALIYI0 MpeoOpa3oBaHMI0 B 3yekTposHepruro. Kakaplii reHeparop Toka oOecredeH
OIHMM MJIHM HECKOJbKUMU pabOYMMM KOJEeCaMM, KOTOPbIE PAaCIIOJIOKEHbI BHYTPH OIOPHON
TpyOBl, MOTPY>KEHHOH B MPOXOIAIIYIO TeKyuyio cpeny. Kaxnoe pabodee koneco COEANHEHO CO
CBOUM I'€HEpaTOPOM TOKA BAJIOM, ITPOXOSIINM CKBO3b TpyOy U3HYTPU HAPYIKY.

Hokyment US2014117669 tak:ke OMUCHIBAET U WLTOCTPUPYET OTJINYAIOIINECS PEeIIeHUs
TypOOreHepaTopoB TOKA, KOPIYC KOTOPBIX U HEKOTOPbIE KOMIIOHEHTBI Pa3MEIleHbl CHAapYKU
OMOPHBIX TPyD, a uX pabouyue Kojeca pPachoJiOKeHbl BHYTPU TPyO Takum oOpa3oMm, dTO
IIPUBOJATCS B JBHKEHHE MIOTOKOM TeKyuel cpebl B HUX. Takyke B JaHHOM Cllydae Bajl KaKA0ro
pabouero kojieca MPOXOOUT CKBO3b COOTBETCTBYIOINYIO TPyOy HW3HYTPH Hapyxy. Takxke u3
nokymenta CN201874727U wusBecTHO pabouee KOJecO TreHepaTopa TOKa, pPACIONIOKEHHOE
BHYTPU TPYOBbI, 4epe3 KOTOPYIO MPOXOAUT TeKydas Cpena, U CHaOKeHHOE BAJIOM, MPOXOISLINM
CKBO3b TPYOY U3HYTPH HApPYXKYy.

UzBecteH onucanHblii B fokymeHTe GB201218534 renepaTtop Toka, cHaOKE€HHBIN OTHIM
WJIA HECKOJIbKUMH pabO4YMMH KOJIECAMH, PACIIONIOKEHHBIMHU B Pl BHYTPH TPYOBL, T€ MPOXOIUT
NOTOK TeKy4ded cpenbl. KOMIIOHEHTBI, NMpHUMeHsieMble AN MpeoOpa3oBaHUs KHHETUYECKOM
/MEXaHUYEeCKOH SHEPruM B JJIEKTPHUECKYI0 HHEPIHI0, TaKXKe pPAaCHOJIOKEHbl BHYTPU WIH
UHTErpUpOBaHbl B TPyOy. DakTHUECKH, HEKOTOpbIE Ba’KHbIE KOMIIOHEHTBI TI'€HEpaTopa TOKa
CMOHTHPOBAHbI HA POTOpe PabOYMX KOJIEC, a APYrHe KOMIIOHEHTbI BMECTO 3TOI'O PACIOJIOKEHBI

Ha COOTBETCTBYHOIIUX CTATOpPAaX, KOTOPBIC 3aKJIKOYAOT B cebe pa6oq1/1e KoJieCa BHYTpPU



COOTBETCTBYIOIIUX TPYO.

XoTs UW3BECTHBIE T€HEpPaTOpbl TOKAa MPEANaraloT OTJIMYAIOIUECs pEeIleHUs IS
npeoOpa3oBaHusl KUHETHYECKON /MEXaHUYEeCKOH HHEPrUU TeKyuel Cpezbl, IBUKYIIEHCS BHYTPU
TpyOBl, B 3JIEKTPUYECKYIO 3HEPTHUIO, 3asBUTEIb OOHAPYKWJI, YTO OHU HE JIMLIEHBI HEKOTOPBIX
HEJIOCTaTKOB U MX MOKHO YJYYIIUTh B PA3JIMYHBIX aCIEKTaxX, B OCHOBHOM JUIsl NPUMEHEHUs
TeHEPaTOPOB TOKA B YCJIOBUSIX OTOOpA TEKYUHX Cpell MPU BBICOKOM JaBjieHuu (okosio 700 Gap) u
temneparype (okojo 200°C), KOTOpble MPOXOIAT BHYTPHU KaHAJOB M TPyO C YMEHBIIEHHBIM
ceueHrieM (He Oosiee 20 MM), TIO YIUIOTHEHHIO B LIEJIOM KaHAJIOB U TPpyO B MeCTaX, YCTAHOBKU
T'eHEPATOPOB TOKA, MO 3a rabapUTHBIM Pa3MEepPOM KaHAJOB U TPyO B MecTax, I7ie YCTAHOBJICHBI
TeHePaTOPBI TOKA, MO rabapUTHBIM pa3MepaM reHepaTopa ToKa.

B wactHocth, 3asBHTENh OOHAPYKHJ YTO U3BECTHBIE TI'E€HEPATOPbl TOKA ILIOXO
NPUCTIOCOONIEHBI K padoTe B OKPYIKAFOIIUX CPEAax, OTIMYAOIIMXCS BBICOKUMH JABJICHUSMH U
TeMIepaTypaMu, TAaKMMH, B KOTOPBIX I'€HEPATOPbl JOJLKHBI HOPMAJIBHO padoTaTh B MpoLEcce
SKCIUTyaTaluHU B PA3BENKU HEPTSIHBIX MECTOPOKACHUH.

@DaKkTHYECKH, BCE M3BECTHBIE PEIICHHUS, MO KOTOPbIM T'€HEPaTOpbl TOKA YCTAHOBIICHBI
CHapY>KH TPYO CO CBOMMHU COOTBETCTBYIOLIUMH pabOYUMHU KOJIECAMH, PACTIONOKEHHBIMH BHYTPH
NOCJIEHUX, UMEIOT 3HAYUTEIbHbIE TPOOJIEMbI C YIUIOTHEHHEM Ha MPOXOAE TPAHCMHUCCHOHHBIX
BAJIOB CKBO3b CTEHKH TPYyO, KOTOPBIE 3aMETHO OOOCTPSIOTCS B YCJIOBHSX BBICOKHX IaBJICHHI.
Kpome TOro, mockosnbKy HaHHBIE F€HEPATOPbl TOKA TPEOYIOT MOAXONALINX TPAHCMHCCHOHHBIX
MEXaHHU3MOB MEXAy paboYnMMM KOJecaMHd U BAXKHBIMU YacTAMHU IOCIEJHUX, KOTOpbIE
pa3MelIeHbl CHapyXu TPyO, TO SIBJISIOTCS OCOOEHHO TPOMO3JIKHMMH, YTO TaKXKe MPUBOAUT K
yBeIMUEHUIO TradapuTHbIX pa3MepoB Tpyd. OCHOBHOW 3amadeil HACTOSIIEro H300peTeHus
SIBJISIETCS] CO3/IaHUE TeHepaTopa TOKAa, CIIOCOOHOTO PeIIUTh MPOOJIEMbI CYIIECTBYIOLIeH TEXHUKH.

JlOmONTHUTENbHON 3a/iaueil HAcTOALIero M300peTeHHs SBIETCS CO3JaHue TreHepaTropa
TOKA, MPUTOIHOTO ISt 3 PeKTUBHON pabOThI ke B YCIOBHUAX BBICOKOTO NABJICHUS, HATIPHMED,
okoJio 700 Gap u mpu Temmnepatype, Harpumep, okosio 200°C.

Taxoke 3amadeli HACTOSIIETO U300PETEHHSI SIBJISIETCS] CO3/IaHNEe KOMIIAKTHOTO TeHepaTopa
TOKA, KOTOPBI MOJKHO Pa3MeCTUTh BHYTpPH TPyO Ha’ke MajbIX pa3MepoB, Hampumep, TpyoO,
Ce4YeHHe KOTOPBIX He npesbimaer 20 MM.

JIONOJTHUTENBHOM 3a7aueil HaCTOSAIero M300peTeHHs sIBIISIETCS CO3JaHUE T'eHepaTopa
TOKa, CIIOCOOHOTro obecrneunBaTh rabapuTHbBIE pa3Mephl TPYO, HA KOTOPBIX €ro YCTAHABJIHMBAIOT.
Takne 3amaHHBIE H JOMOJHUTENbHBIE IEJMH, IO CYIIECTBY, JMAOCTHTAIOT C ITOMOIIBIO
TypOOrenepaTopa Toka, MpeaIoKeHHOTO U OMTUCAHHOTO B CIIEAYIOIIeH popmyJie n300peTeHusl.

B Buzme mpuMepa NMpPUBEAEHO OIMMCAHUE MPEANOYTHTENBHOTO HO HE 3KCKIFO3UBHOTO
BapHUAHTa OCYIIECTBJICHUS TypOOreHepaTopa TOKa HACTOSIIIETO N300 pETeHMSI.

Takoe onmcanue NMpUBENEHO B JAHHOM JTOKYMEHTE HIDKE CO CChUIKOH Ha MpHiiaraeMble
4epTeKH, 00ECTIeYeHHbIE TONBKO I WUTIOCTPALMK HO HE OTPAHUYEHUs], Hd KOTOPBIX MOKAa3aHO
creayrouiee.

Ha ¢ur. 1 nokaszan Bux criepeau TypOoreHeparopa Toka HaCTOSIIIEero U300peTeHusl.

Ha ¢ur. 2 nokazano ceuenue typooreneparopa toka no jgusauu II-1I ¢ur. 1.



Ha ¢wur. 3 nokazan 1ONOIHUTENbHBINH BUA criepenn TypOoreHepaTopa Toka ¢ur. 1 u 2.

Ha ¢ur. 4 nokazano ceuenue typboreneparopa Toka rno guauu [V-1V ¢ur. 3.

Ha ¢ur. 5 cxemarnyHo noka3aHa B M30METpPHU ruOKasi JJaMUHApHAsi KOHCTPYKLUS IJis
HECEHUsI MHOXXeCTBa OOMOTOK, UMEI0INuXcs B reHepaTope ¢ur. 1-4.

Ha ¢ur. 6 cxemaTnyHO MOKa3aHO ceueHHe T'MOKOW JaMHUHAPHON KOHCTPyKUMHU ¢ur. 5,
IPE/ICTABJICHHOE B CBSI3M C NYCTOTEJbIM HECYLIMM IWIMHAPOM reHeparopa ¢ur. 1-4, mis
¢dbopmupoBaHus cTaTopa MOCIETHETO.

Ha ¢wur. 7-11 nokaszanbl CXeMbl Y4aCTKOB T'MOKO# JAMHHAPHON KOHCTPYKIMH, B KOTOPBIX
MO’KHO BUJIETh PsiZi TOKOIPOBOISIINX TOPOKEK OOMOTOK reneparopa ¢ur. 1-4.

Ha npunaraembix ¢urypax mnosumusi 1 ykaspiBaeT B LEJIOM TypOOreHepaTop TOKa
HACTOSIIIETO H300pETeHNUSI.

TypOoreneparop TOka OTHOCHTCS K THITY, COAEPIKALIEMY CTaTOP M POTOP.

ITonpoGuee, rereparop 1 TOKa COAEPKHUT MyCTOTENbIH HECYLTUH MHIUHAP 2, KOTOPBIHA
MOJKET OBITh 3aKperuieH BHYTPU TPYObI MIIM KaHasIa JJIst poxoza (He MOKa3aHo, KaK OYE€BUITHOE)
TEeKy4el Cpefpl, B YaCTHOCTH MPOXOAHOIO KaHajla TeKy4Yel Cpeabl MO/ JABJICHUEM, MOy YeHHOU
B pe3yJsibTare OypeHus: W/ pa3Beaku He(QTIHOTO MECTOPOKACHHUSI.

I'eneparop 1 TOka Takke COAEP>KUT MyCTOTENbIM BPALIAMOLIUNCA LWIMHAP 3, KOTOPBIA
3aKpEeIUIeH C BO3MOXKHOCTBK) BpAaLEHUS M KOAKCHAJIBbHO BHYTPHU IyCTOTEJIOrO HECYLIEro
mMHApa 2 U o0pa3yeT COOTBETCTBYIOINYIO IMPOXOAHYIO LIIMHAPUYECKYIO Kamepy 4 s
TEKy4el Cpenbl.

Kax mMoxxHO BHaeTh Ha ¢ur. 2 u 4, MyCTOTENbIH HECYIUil LUIMHAP 2 U MyCTOTEJbIN
BpAINAIOLIUICS LWIMHAP 3 O0pasyloT, MO MEHbIIeH Mepe YaCTHYHO, 1O MEHbLIEH Mepe
LWIMHAPUYECKUN 3a30p 5, MPOXOAALIUN MEXKAy MyCTOTENbIMH HECYLIMMM LWJIMHAPAMU 2 U
IyCTOTEJIbIMU BPAIIAIOIIUMHUCS LUIUHIPAMHU 3.

OnexTpudeckuil  reHepatop 1  JONOJHUTENBHO  COAEPXKUT  MarHUTHbIE MU
3JIEKTPOMATHUTHBIE KOMIIOHEHTHI 0, ()YHKIIMOHAJIBHO 3aKPEIUICHHBbIE HAa MyCTOTEJIOM HeCyIleM
WIMHAPE 2 W/WIM Ha MYyCTOTEJIOM BpALIAIOIEMCs] LIJIMHApPE 3 JUIsi TeHEePUPOBAHHS IO
MEHbIIEH Mepe 3JIEKTPUYECKOr0 TOKAa BO BPEMsl BPALIEHUM IYyCTOTEJOrO BPaLIAKOLIErocs
LUIUHAPA 3 BHYTPU MyCTOTEJIOTO HECYLIEro LUINHApA 2.

Taxke, kak moka3zaHo Ha ¢ur. 2 u 4, reHepatop 1 Toka obecredyeH 1Mo MeHbLIeH Mepe
OOHUM paboduM KOJIECOM 7, paCIONOKEHHBIM B TNPOXOAHOH NMJIMHAPUYECKOH Kamepe 4
MyCTOTEJIOTO BPALIAIOINEroCsl HUINHAPA 3 COOCHO MPOAOIBHON OCH X MOCIEIHETO.

B BapuaHTax ocyInecTBIEHHS, MOKa3aHHbIX Ha (ur. 2 u 4, rereparop 1 Toka obecrnedeH
MHOXKECTBOM pPa0OYUX KOJIEC 7, PacIOJIOKEHHBIX B MPOXOJHOH LMIMHAPUYECKOH kKamepe 4
MyCTOTEJIONO BPALIAOIIErocs HUIMHAPA 3 COOCHO C MPOAOJIbHON OChIO X MOCIEAHETO.

IIpennouturenbHO, paboune Koyeca 7 3aKperyIeHbl BHYTPU MyCTOTEIOr0 BPALIAOIIETrOCs
LUIUHAPA 3 OJ BpalleHWs, KaK OJHO LEeJIOe C MOCIEAHUM, MOJ ACHUCTBUEM TEKy4el Cpensbl,
MPOXOAAIIEH Yepe3 MPOXOAHYK LUIUHAPUYECKYK) Kamepy 4 MyCTOTENOro BpalarolIerocs
IMHAPa 3 U AeHCTBYIOLIEH Ha Kaxaoe pabodee koneco 7.

ITonpoGuee, kaxnmoe pabouee KojecO 7 HEMOABIDKHO 3aKPEIIEeHO Ha BHYTpPEHHEH



MOBEPXHOCTU 3a MyCTOTEJNOr0 BPALIAKOLIErocss LUUIMHAPA 3 MOCPEACTBOM COOTBETCTBYHOLIUX
nepudepuitHbIX YYaCTKOB 7a JJIsl BPALIEHUs MyCTOTENIOro MMJIMHApa 3, Korga pabodne koseca
IIPUBOAMT B BPALlEHUE MTPOXO TEKy4Yel CPeabl B MPOXOAHON IWINHAPUIECKON Kamepe 4.

Taxke, kak mokazaHo Ha ¢ur. 2 u 4, Typdoreneparop 1 Toka COAEPKUT MO MEHbIIEH
Mepe OJMH BBIIPSIMUTEND 8 MOTOKA, PACMONIOKEHHBIN B IPOXOAHON LIMINHAPUYECKONH Kamepe 4
MyCTOTEJIOTO BPALIAOLIErocs LWIMHAPA 3, MPEANOYTHUTENbHO MHOKECTBO BBIIpSMUTENEH 8
NOTOKA, pACMNOJIOKEHHbIX B TPOXOAHOM ILWIMHAPUYECKOM Kamepe 4 MyCTOTENIOro
BpALIAIOLIErocs LIUJINHAPA 3.

Paboumne xoneca 7 M BBINIPSAMUTENN 8 TMOTOKA YEPEOYIOTCS TaK, YTO CMEHSIOTCS B
MIPOJOJIBHOM HAIPABJIEHUH MTyCTOTEIOr0 BPALAIOIIErOCs HUINHAPA 3.

TypOorenepatop 1 TOKa IOMOJHHUTENBHO CONEPIKUT CTATHUECKUI HeCylwid Bajd 9,
NPOXOAAIIMNA AaKCHAJIBHO BHYTPM NPOXOJHOM LMJIMHAPUYECKOW KaMepbl 4 MyCTOTEJIOro
BpALLAIOLIErOCs UINHApPA 3.

Paboune koseca 7 3aKperuieHbl ¢ BO3MOXKHOCTBIO BPAIEHUS] HA CTATHYECKOM HECYIIEeM
By 9, 4TOOBI BpAaIIaTbCs, KAaK OJHO LEJNOE€ C MYyCTOTENBIM BPAINAOIIMMCS IIMJIHHIPOM 3,
BOKPYT NMPOJOJIBHON OCU X MOCJIEIHETO.

Kaxnplii BBITPSIMUTENDb 8 MOTOKA BMECTO 3TOrO HEMOABUKHO 3aKPEIIEH Ha CTATUYECKOM
HeCyllleM Baly 9, Tak 4YTO OCTaercs CTaLMOHAPHBIM BMECTE€ C IOCJIEAHUM OTHOCUTEIBHO
pabounx koyiec 7 ¥ MyCTOTENIOTO BPAIIAIOIIEroCs HIJIMHAPA 3.

Kak moxHO Buners Ha ur. 2 u 4, cTaTHUeCKUll HECYIIUN BaJl 9 3aKperuieH Ha CBOUX
KOHIax 9a, 9b k mepBoMy U BTOPOMY HeCcyLIUM XBOcToBHKaM 10, 11, kOTOpble, COOTBETCTBEHHO,
o0pa3yroT BOyck 4a M BbIIyCK 4b NPOXOMHONW LWIMHAPUYECKOH Kamepsl 4 MyCTOTENIOro
BPALIAOLIEroCs LIUJIUHAPA 3.

B 4actHOCTHM, Kaxablii Hecymmi xBocToBUK 10, 11 comepxur, mo CylecTsy,
mmHApuydeckuil kopryc 10a, 11a, BHyTpu koToporo MHoxkecTBo omop 10b, 11b mpoxopsar
paauanbHO U CXOIATCA B LIEHTPAJIbHBIX KOJBLEBBIX Mocafo4yHbix mectax 10c, 11c, B koTophIe
BCTaBJIEHbI COOTBETCTBYIOIIHE KOHIIBI 9a, 9b crarndeckoro Hecyuiero sana 9.

Omnoper 10b, 11b mepsoro u BTOpOro omopHeix xBoctoBukoB 10, 11 wyepemyrorcs ¢
COOTBETCTBYIOLIMMH NMPOoXxoaHbiMu oTBepcTusiMu 10d, 11d (dur. 4) uepe3 koTopble MPOXOAsIIas
BIIEpE TEKy4asi Cpeia MOXKET CBOOOJHO BXOAMTH B MPOXOAHYIO LIMJIMHIPHYECKYIO KaMepy 4 u
BBIXOJIUTD U3 HEE.

Kak moxHO Bumerp Ha ¢ur. 2 m 4, TypOoreHepatop 1 TOKa CONEPKUT NEPBBIA
NOAIUNHUK 12, (YHKIIMOHAIBHO BCTABJICHHBIH MEXKAY IMEPBBIM OIMOPHBIM XBOCTOBHUKOM 10,
MyCTOTEJbIM HECYLIUM LMJIMHAPOM 2 U IMYCTOTEIBbIM BPALIAOIIMMCS LUIMHAPOM 3, a TaKxke
BTOPOW MONMMUINHUK 13, (YHKINOHATIBHO BCTABJICHHBIH MEXIY BTOPbIM OMOPHBIM XBOCTOBUKOM
11, mycroTenelM HECylIMM LWJIMHAPOM 2 WM MNyCTOTENbIM BPALNAOIIUMCS LMJIUHAPOM 3.
IMopgmumnuuku 12, 13 OTHOCATCS K THITy, OOECHEYHBAIOINEMY HW3OJSIIHI0 LAJIHHIPHIECKOTrO
3a30pa 5 OTHOCUTEJIBHO NMPOXOAHON LMJIMHAPUYECKOW KaMephl 4 MyCTOTEJIOrO BPAILAIOIIErocs
WIMHAPA 3, YaCTHYHO 00pa3yroIIero JaHHbINA WIHHIPHYECKUN 3a30p 5.

C KOHer’THOﬁ HpHBﬂSKOfI K YIOOMSHYTBIM BbIIIC MArHUTHBIM HJIN 3JICKTPOMArHUTHbIM



KOMIIOHEHTaM 6, TMepBbl MAarHUTHBIA WIM  DJJIGKTPOMAarHUTHBI ~ KOMIIOHEHT  6a,

>
IPEANOYTUTENBHO, MHOKECTBO MEPBBIX MACHUTHBIX WM 3JIEKTPOMArHUTHBIX KOMIIOHEHTOB 6a
3aKpEIUIeHbl, B YaCTHOCTH HEMOJBM)KHO 3aKpEIUICHbI, HAlpuUMep, KJIeeM, Ha BHYTPEHHEU
MOBEPXHOCTH 2a MyCTOTEJIOrO HECYIErO WIMHAPA 2 BHYTPU LUIUHAPUYECKOrO 3a30pa S.

B nmpeanoyTuTeNbHOM BapHAHTE OCYIIECTBIIEHHS HACTOALIETO H300pEeTeHNs, ITOKA3aHHOM
Ha ¢ur. 5-11, nepBble MArHUTHBIE WK (HEePPOMATHUTHBIE KOMIIOHEHTBI 62 COAEPIKaT MHOXKECTBO
obMoTok 6¢ (dur. 5, 7 u 8) npuuem Kaxknas HIMeeT, IO CYIIECTBY, INIOCKYI0 KOHCTPYKIIHIO.

[Monpobuee, kakaasi OOMOTKaA 6C COIEPKUT Psii TOKOMPOBOIALINX AOPOKeK 6d, KOTOpbIe
00pa3yroT JaMUHAPHYIO U THOKYIO MEYaTHYIO DJIEKTPOCXEMY.

[TpennoyTHTENbHO, TOKOMPOBOASALINE NOPOKKM Od Kaxmoil OOMOTKH 6C MPOXOIST
rJaBHBIM  00pa3oM MapajulelbHO ApPYr JAPYry, HMes, IO CYyLEeCTBY, OpPTOTOHAJIbHbIE
COEIMHUTEIIbHBIE CEKLIUU 6€.

Kpome Toro, TokompoBoxsmue AOpOKKH 6d Kaxmoll OOMOTKH 6C TPOXOIAT B
COCPENOTOUEHHOH KOH(UIYpalWu MO MEHbIIEH Mepe Ha JABYX HAJIOKEHHBIX IUIOCKOCTAX HIIH
CJIOSIX.

[IpennoyTuTeNnbHO, TOKOMPOBOASAIINE NOPOKKH 6d Kaknol OOMOTKH OC BKIFOYEHBI B
rHOKYI0 JIAMHHAPHYIO KOHCTPYKLHMIO 16, WM MX HEeceT Takas KOHCTPYKLHS, KOTOpPash MOXKET
TaK>Ke MPUHUMATh HMIMHAPUIECKYEO MITH MOy THIMHIPUYECKYIO KOH(PHUTypaLuio.

[IpennmouturenbHo, THOKas JaMUHApHas KOHCTPyKUust 16, KkoTopas  Hecer
TOKOTPOBOAALINE NOPOKKH Od OOMOTOK 6C, MOXET NPUHHMAThb CBEPHYTYIO B DPYJIOH WU
HAMOTaHHYIO0 KOHpurypauuto (pur. 5 u 6), IMEIOLIYI0 HaJlOKEHHbIE KOHCTPYKTUBHBIE YUACTKH.
B nanHoM Buje ruOkas JamMuHapHas KOHCTPYKLHS HMEET BBICOKYIO CTENEeHb MEXaHWYEeCKON
NPOYHOCTH il paboThl MOX MOAaBJIEHHEM M 3HAYMTENIPHO YIPOIIAeT JTambl COOpPKU
3JIEKTPUUYECKOT0 reHeparopa 1.

Jnst n3onsamu 0OMOTOK 6C, B OCOOEHHOCTH Ha HAJIOXKEHHBIX Y4aCTKaX KOHCTPYKILHH,
11eJ1ecO00Pa3HBIM SIBJISIETCSI HAHECEHUE MO0 MEHbLIeH Mepe OTHOTO CJIOS M30JIMPYIOIIEro Jlaka Ha
TOKOMPOBOASIIHE NOPOKKU 6d OOMOTOK 6C M BIOCJIENCTBUM Ha O0€ TMOBEPXHOCTH THOKOM
JJAMUHAPHOW KOHCTPyKLUMH 16.

B npeamouruTenbHOW KOH(QUIypaluu HACTOSINErO H300pPETeHHsT TOKOMPOBOJSIIHE
nopoxku 6d kaxmoll OOMOTKM OC TpyNmHUPYIOT HAa COOTBETCTBYIOIIUX KOHCTPYKTHUBHBIX
cekTopax 16a ruOkol JTaMUHAPHONW KOHCTPYKLMHU 16, K&KABIH M3 KOTOPBIX HMEET, 10 CYIIECTBY,
MIPSIMOYTOJIEHYEO (hOpMY.

Kax moxxnHO BHIeTh Ha ¢ur. 7 u 8, KOHCTPYKTUBHBIE cekTopa 16a ruOKoi TaMUHAPHOM
KOHCTPYKIUHU 16 pacnoyioskeHbl 0OK 0 OOK BIOJIb COOTBETCTBYIOIIHIA JIMHHON CTOPOHBI 16b.

B nmanHOM BapuwaHTe OCYIIECTBJICHHS Kakaash OoOMOTKa 6C MPOXOIUT OT ONHOW W3
CTOPOH, NPEAINOUYTUTENBHO, IJIUHHON CTOpPOHBI 16b COOTBETCTBYIOLIErO KOHCTPYKTHBHOTO
cekTopa 16a ruOkoii TaMUHAPHON KOHCTPYKLUMHU 16, MPOIOIIKAsCH, MO CYIIECTBY, MapajiebHO
COOTBETCTBYIOLIEMY MEPUMETPY JAHHOTO KOHCTPYKTUBHOIrO cektopa 16a, ot nmepudepun 16¢
€ro LIEHTPaJIbHOMN IJIOIIAIH.

B nentpanbHO# 30He 16d COOTBETCTBYIOIIErO KOHCTPYKTHUBHOTrO cekropa l16a rudkoit



JJAMUHAPHOW KOHCTPYKIHMH 16 cOOTBETCTBYIOIAss 0OMOTKA OC MPOXOAUT OT OJHOW IJIOCKOCTH
WIN CJ0si A0 JAPYroro, B KOTOPOM IMPOXOAMUT, MO CYINECTBY, MapajuleIbHO IMEPUMETPY
COOTBETCTBYIOLIETO KOHCTPYKTHBHOIO CeKTopa 16a oT ueHTpanbHON 30HBEI 16d no nepudepun
16¢ cextopa.

Kak moxxHO BuneTh Ha ¢ur. 7 u 8, 00MOTKH 6¢ KakAOro KOHCTPYKTUBHOIO cekropa 16a
rUOKON JIAMUHAPHON KOHCTPYKLMHU 16 3JIEKTPHYECKM COENUHSIIOTCS IOCIENOBATEIbHO WM
HapajiesIbHO APYT C APYTOM C TIOMOLIBEO COOTBETCTBYIOIIMX COEIMHUTENbHBIX NepeMbliek 6f.

Kax mokasano Ha ¢ur. 5 u 7-11, rubkas namMuHapHash KOHCTPYKLHS 16 COmEpKHUT TO
MEHBIIENH Mepe OHO 3JIEKTPUUYECKOE COCIUHUTENBHOE NOMOJHEHNE 16€, MO CyLIeCTBY, MIOCKOE,
BJIOJIb KOTOPOTr'O MPOXOAUT OHA WUJIU HECKOJIBKO 3JIEKTPUYECKUX COCIUHUTENBHBIX AOPOXKEK 6g
IUIE COEAMHEHUs OOMOTOK 6C IO MEHBIIEeH Mepe C APYTUM KOMITIOHEHTOM 3JIEKTPUYECKOTrO
reseparopa 1.

[To mpeanoYTHTENBHOMY PEIIEHHIO HACTOSINero H300peTeHus rudkas JIaMUHapHas
KOHCTPYKLUsSI 16 COAEPKUT MO MEHBILIEH Mepe OAHY IUICHKY, BBIIOJHEHHYIO U3 U3OJISIIUOHHOIO
Marepuaia, TaKOro, HAmpuUMep, KaK TOJUUMHJ, CHOCOOHOIO OCTaBaThCsl YCTOHYMBHIM B
auanasoHe temnepatyp Mexay 269°C u 400°C.

I'mOkass nmamuHapHash KOHCTPYKUMs 10 TakyKke MMEET ABa MEIOHBIX CIIOS, BEPXHHUH H
HIDKHU.

ITo mpeamnoYTHUTENBHBIM PEIIEHUSM HACTOALIEr0 W300pEeTEeHUs] NMOJMUMHUAHBIA CIIOH
UMeEET TOJILIUHY HE MeHbIIe 17 MKM, a KaKIbIH W3 ABYX MEIHBIX CJIOE€B MMEET TOJIIUHY HE
MEHbLIE 25 MKM.

Camas ToHKast rUOKast JaMUHApHasi KOHCTPYKUMs 16 umeer TonuuHy He MeHbne 0,067
MM.

[IpeamoutnrenbHO, THOKYIO — JIAMHHApHYK  KOHCTPYKIMIO 16 yCTaHaBIMBAIOT
COOTBETCTBEHHO CBEPHYTOH B PYJOH WJIM B HAMOTaHHOH KoH¢urypauuu (pur. 5 m 6) B
LWIMHAPUYECKOM 3a30pe€ 5 UM HEMOABI)KHO 3aKPeIUBIIOT Ha BHYTPEHHEHM MMOBEPXHOCTU 2a
MyCTOTEJIONO HECYLIEro HUINHAPA 2, IPEANOYTUTEIBHO NPUKIEUBAHUEM.

ANBTEPHATUBHO, MOXHO OO0ECHeYuTh JB€ WM OOJbile THOKUX JIAMUHAPHBIX
KOHCTPYKLMH 16 ¢ OTIHYAKOIUMHUCS OKPYKHOCTSAMH NE€PUMETPAa KOTOPBIE HEMNOABUXKHO
3aKPEIUIIOT, CAMYK LIMPOKYI0 NMPOTHUB BHYTPEHHEH MOBEPXHOCTH 2a MYCTOTEIOrO0 HECYLIETrO
LUJIUHAPA 2, MEHee IIUPOKUE, MPOTUB CAMOMN HIMPOKOH.

[IpennoyTuTeNnbHO, MyCTOTENBIH HECYIIUH LHMIMHIAP 2, KOTOPBIH BMeCTe€ C THOKOH

JaMUHApHOW KOHCTpyKuued 16 oOpasyer cratop reHeparopa 1, BBIIONHAOT U3

>
(beppOMarHUTHOrO Marepuaia, MOAXOMAIIEr0 sl CTAaHOYHOH oOpaOOTKH, WM TONyYaroT
CIIEKaHWEM B MPOCTBIX (OpPMax C HU3KUMH YPOBHSMH HACBILIEHHUS B CPABHEHUH YPOBHAMHU
OCHOBHBIX MAarHUTHBIX CTajiel, TAKUX KaK HEKOTOpble MarHUTHbIE METAJJIMYECKHE CIUIaBbl Ha
OCHOBE JK€JI€3a U HUKEJsI WJIM METAJUIMYECKUE CIUIABBI C BBICOKOM MarHUTHOW MPOHULAEMOCTBIO.

ANbTEepHATUBHO, MyCTOTENbIH HECYIIMH LWIMHAP 2 MOKHO TaKXKe€ BBINOJHUTb W3
IUIACTMACCHI JIJIsl OTPAaHUYEHHs TIOTEPDb B JKeJie3e B CIydae, €CJU MPOU3BOAUTEIBHOCTb TYPOUHBI

SIBJISIETCS OCOOEHHO HU3KOMU.



BTopoli MarHUTHBII WU 3J€KTPOMArHUTHBIN KOMIIOHEHT Ob CKpemieH C MyCTOTENbIM
BPALIAIOIUMCS IUIMHAPOM 3 1 00palieH K MIINHAPUIECKOMY 3a30py 5 Ha MEPBOM MAarHUTHOM
UJIU DJIEKTPOMarHUTHOM KOMIIOHEHTE 6a.

IIo nDpenmnouTUTENPHOMY  pPEIIEHHIO  HM300peTeHHs BTOPOM  MAarHUTHBIA — WJH
(beppOMarHuTHbI KOMIIOHEHT Ob COAEpKUT MHOXKECTBO ITOCTOSIHHBIX MAarHHTOB, KOTOpPbIE
HETIO/IBIDKHO ~ 3aKPeIUIeHbl, MPEANOYTUTENIbHO KJIeeM, Ha HapyXHOH mnoBepxHocTH 3b
MyCTOTEJIOTO BPALIAIOINErocs LUInHApa 3.

Kaknplii TOCTOSIHHBI MarHUT KMMEET [0 CYILIeCTBY (QopMy mMapajuiesienurnena,
INPEANOYTUTENBHO C MPsIMOYTOJIbHBIM OCHOBAaHMEM U pa3MElleH B COOTBETCTBYIOLIEM
MOCaJJOYHOM MeCTe, MOJy4YeHHOM Ha Hapy»KHOH MoBepXHOCTH 3b mycroTenoro Bpaliaroierocs
LUJIMHIpPA 3.

Kaxnplli MOCTOAHHBIM MAarHUT MPEANOYTUTENbHO Pa3fesieH B CBOEM IMPOJIOJIbHOM WU
AKCHAJIbHOM HAIPAaBJICHUH HA MHOKECTBO 4acCTeH AJIs1 YMEHBLIEHUs TOTEPb OT BUXPEBBIX TOKOB.
IIpennodturensHO, MOCTOSTHHBIE MAarHUTBI BBIMOJIHEHBI U3 MaTepUala ¢ HU3KUM TEPMUYECKUM
k03 puumentom, Takoro, Hanpumep, kak Camapuii-KobanbT.

JInst yCTaHOBKM B HYXXHOM IOJIO)KEHHHM TIIOCTOSIHHBIX MArHUTOB Ha IyCTOTEJIOM
BpPALIAIOLIEMCs] LUJIUHAPE 3 € y4€TOM BBICOKMX CKOPOCTEH BpalLIeHUsl IMOCJIEIHEro, MOXKHO
o0ecrieunBaTh CO3JArOIIME OAaHAAX WM 3AIIUTHYIO OOOJIOYKY KOHCTPYKIMHU (HE MOKa3aHO Ha
npuIaraeMbIx GUrypax) ¢ UMIHHAPUIECKON HAPy KHOH MOBEPXHOCTHIO.

ANbTepHATUBHO, AJ MPUJAHUSA MOCTOSHHBIM MarHuTaM IMOJHOCTBIO LIMJINHAPHUYECKON
MOBEPXHOCTH 0€3 KOHCTPYKTHBHBIX Pa3pbIBOB, MOKHO HAHOCHTb CMOJIy WJIM aHAJIOTUYHBIH
MaTepHual, CIOCOOHBIM MpHIaTh IyCTOTEJIOMY BpallaloLIeMycs LWIMHAPY 3 U cOopke
MOCTOSIHHBIX MAarHUTOB HENPEPBIBHYI0 LWIMHIPUYECKYH) HAPY’KHYK ITOBEPXHOCTb, TaKUM
o0pa3oM yMeHblIas A0 MUHMMYMa CONPOTHBIEHHE BPAILEHHIO POTOpa CO CTOPOHBI JIFOOOH
TeKy4el cpenbl, IPUCYTCTBYIOIIEH B 3a30pe 5.

[Iycrorenslii BpalarUUiCs UUIUHAP 3 NEHCTBYET, KaK HAIpaBJIsIoLIee yCTPOMCTBO IJIst
MAarHUTHOTO TIOTOKA, MOAAEPKUBAEMOr0 TMOCTOSIHHbIMU Maruuramu. IIpennoururensHo,
MYCTOTENIbI BPALIAOIIMICS WIMHAP 2 BBIIOJHEH U3 (PeppOMAarHUTHOrO MaTepuaa,
CHOCOOHOTO BBIAEPKUBATH MEXAHIMUECKUE HATPY3KU M aTAKH XUMPEAreHTOB.

IIpennmouturensHO, MyCTOTENbI  BPAINAOIIMICS  LWIMHAP 2  BBINOJHEH U3
(eppOMarHUTHOTO MaTepualia C OTHOCHTEJIbHOW MNPOHULIAeMOCThI0 Oombme 100  ms
MPENCTABICHNUs] aJE€KBAaTHOTO NYTH I[IOTOKAa K IOCTOSHHBIM MAarHuTaM, KOTOpble B HEM
pa3sMellEeHbl, U JOCTH>KEHHUST MaJIoro MaJeHUss MATHUTHOMN ABUXKYLIEH CUJIBL

ITonpoOHee, MyCTOTENbIN BPAIIAOLITHICS IUHAP 2 BBITOJHEH U3 HEPIKABEIOIIEH CTaJIH
WIY, HalpUMep, W3 HUKEJEBOrO CIUIABA, MATEPHAJIOB, KOTOPble OOECHEUMBAIOT aJeKBATHBIMN
KOMIIPOMHUCC MEXAY TOJNIIUHON M YPOBHEM MAarHUTHOIO HACBIIIEHHs, 4 TAKXKE MOAXOASIINE
MEXaHUYECKUE XapPaKTEPUCTUKU.

Uro kacaercst yCTpoiCcTBa EPBOrO U BTOPOrO MarHUTHBIX KOMIIOHEHTOB 6a, 6b, cienyer
YUUTBIBATh, YTO U HACTOALIETO M300pETEeHUs] HUKOUM O0pa3oM He HCKIIIOYEHO oOecredeHne

HaJIOKCHUS MOCTOSHHBIX MAarHuTOB HAa BHYTPCHHIOI IMOBCPXHOCTH 2a MyCTOTEJIOrO HECYLICTO



IMHAPA 2 W pacrojiokeHue OOMOTOK Ha MyCTOTENIOM BpPALIAIOIEMCs] LWIMHApPE 3 WM
o0ecrieueHne HaJIOKEHUs] COOTBETCTBYIOLIMX OOMOTOK Ha 00OHX, MyCTOTEJIOM MOAIIHUITHIKOBOM
LUJIUHAPE 2 U HA IyCTOTEJIOM BPAILAIOLIEMCsT LUIUHAPE 3.

B npenmouTuTenpHOM acrmeKkTe HACTOALIEr0 M300peTeHHs LMIMHAPUYECKUH 3a30p 5
FePMETUYHO H30JUPOBAH OT NPOXOJHOM LUIMHAPUYECKOM KaMepbl 4  IyCTOTEJIOro
BpAILAIOLIErocsl LUIMHAPA 3 M 3aMO0JHEH, MO MEHbLIEH Mepe 4YacTHU4YHO, AUIJIEKTPUYECKOH
TeKy4el Cpeoi, IPEeANOYTUTENBHO JUIJIEKTPUUECKUM MAaCJIOM.

Kak MoxxHO BuzeTh Ha Qur. 2 u 4, UMIUHIPUYECKUN 3a30p 5 CONEPIKUT MO MEHbLIEH
Mepe OIMH COENUHUTENbHBIN KaHall 14, KOTOpBI MMEET MEPBOE€ COCAUHUTEIBHOE OTBEPCTHE
14a, obecmeumBaromiee CIMUSHUE B IMJIMHIPHYECKOM 3a30pe S5, M BTOPOE COCOUHHTEIBHOE
otBepctue 14b, obecneunBaromee CIUsSIHUE B IPOXOIHONW KaMmepe 4 Ha BbIyCKe 4b 1 Ha BTOPOM
HeCcyLeM XBOCTOBHKE 11.

IMonpoOHee, UMIMHIPUUYECKHI 3a30p S5 o0ecrmeueH MHOXKECTBOM COEIMHHUTEbHBIX
KaHAIOB 14, KaXablll U3 KOTOPBIX MMEET NEPBOE COECAMHUTENBHOE OTBEpCcTHE 14a M BTOpOE
COEIIMHUTENbHOE OTBepcTHE 14b.

KommeHcupyromee naBiieHHe yCTPOWCTBO 15 (pyHKIMOHANBHO PaCHOJIOKEHO BHYTPU
KQ)KJOr0 COeIMHUTENIBHOrO Kanana 14.

B wacTHOCTH, Ka)xq0€ KOMIIEHCHPYIOLIEe YCTPOUCTBO 15 cOmep:kUT mo MeHbIIeH Mepe
OITHYy KOMIICHCHPYIOIIYIO Kamepy 15a, coo0Imaromyrocs Mo TeKy4el cpeqe ¢ COOTBETCTBYIOIIHM
COEIMHUTENIbHBIM KaHaIOM 14 Mexny NepBbIM COCIMHUTENBHBIM OTBEPCTHEM l4a U BTOPBIM
COEAMHUTENbHBIM OTBepcTHEM 14b, (YHKIMOHANBPHO 3aHATYIO MO MEHbINEH Mepe OIHUM
KOMITEHCUPYIOIIUM nopiiHeM 15b.

Kaxnoe xomneHcupyrouee yCTpOHCTBO 15 BBIMOJHEHO ¢ BO3MOKHOCTBIO YMEHbIIECHUS B
1esoM o0beMa IMIIMHAPUYECKOrO 3a30pa 5, KOrna JaBjIeHHe B MPOXOAHOW IMIMHAPUYECKON
KaMmepe 4 MyCTOTEOr0 BPALA0INErocs HUINHAPA 3 YBEIUYUBAETCA.

Takum 00pa3oM, Kakqoe KOMITEHCHUPYIOIee YCTPOMCTBO 15 moanmep:kuBaeT mnepenan
JABJIEHUSl MEXIy LUIUHAPUYECKHM 3a30pOM 5 M MPOXOAHOW LMJIMHIAPUYECKON Kamepoi 4
MYCTOTEJIOrO BPAIIAIOINEroCcsl LMIMHAPA 3 MOCTOSTHHBIM, MPEANOYTUTENLHO Mexay -1 Gap u +1
bar, eme Ooyiee MPeNMOYTUTENBHO, MO CYECTBY, paBHbIM O Oap. ['eHepaTop TOKa HACTOSIIEro
u3o0peTeHus: pemaer npodJjembl, HaOJMOJaeMble B H3BECTHONH TEXHHUKE U JAaeT BasKHBIE
MIPEUMYILIECTBA.

Bo mepBbIX, TeHepaTop TOKa, ONMHUCAHHBIN BbIlIe, oOecnieunBaeT 3pdexTuBHy0 padboTy
Ja’ke B YCIOBHSX BBICOKOTO JaBJICHUs, HarpuMep okoso 700 Gap u TemmepaTypsl, HapuMmep,
oxouno 200°C.

Kpome TOro, KOHCTPYKTHBHas KOH(pHUrypamus TypOoreHepaTopa TOKa, OMHCAHHOTO
BBILIE, JAET CaM T'€HEPaTOpP 3HAUYMTENIbHO YMEHBILICHHBIX radapuUTHBIX Pa3MEpPOB, B Pe3yJIbTaTe
YPE3BbIUANHO KOMITAKTHBIN.

Hakonen, crneayer yduThIBaTh, YTO KOHCTPYKTHUBHAs KOH(UIypaLusi TeHEepaTopa,
OIHCAHHOTO BbIIIE, OOECIIEYNBAET €ro NPUMEHEHHe BHYTPU TPYO W/MIIM KaHAJOB, ISl KOTOPBIX

OH TIpeAHA3HA4YeH, TAKUM 00pa3oM UCKIIoUas Oy mpolneMy YIJIOTHEHHs IIPU HOPMaJIbHOM



paboTe, BCIENCTBUE MPOXOAA MEXaHHMYECKUX KOPIYCOB W/MJIM TPAHCMHCCHUN CKBO3b JAaHHBIC

TpyOBI.
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D®OPMYJIA U3OBPETEHUS

1. TypGoreneparop (1) TOka, OTHOCAILIUICS K THUIY, COAEpKAIEMYy CTaToOp U POTOP,
npudeM resepatop (1) Toka comepKur:

MyCTOTEJIbIA HeCYIIUN HHIUHAP (2), KOTOPBIHA BBIMOJIHEH C BO3MOXKHOCTBIO 3aKPEIIICHHS
BHYTPH TpyObl MJIM KaHaja Ui MPOXOAa TeKy4eW Cpenpl, B YAaCTHOCTH, MPOXOIHOTO KaHasa
TeKy4el cpelibl, IoJIy4aeMoro OT OypeHus Ui Pa3BeaKU HEPTSIHOTO MECTOPOXKACHUS,

IyCTOTEJIbIH Bpawmaromuics muiuHap (3), 3aKpeIuieHHbIH ¢ BO3SMOKHOCTBIO BPAIIEHUS U
KOAKCHAJbHO BHYTPH MYCTOTEJIOTO HECYINero MuHapa (2) 1 00pa3yroimuii COOTBETCTBYHOIIYIO
MPOXONHYI LMJIMHAPUYECKYIO Kamepy (4) Iuist Tekyudel cpenbl, mpUu4eM MyCTOTENbI HeCyLIHi
mwHAp (2) W mycTOoTeNblil Bpamaromuics uuiauHAp (3) oOpasyroT NO MeHbLIeH Mepe
LTHHApHYECK Uit 3a30p (5);

OOUH WJIM HECKOJIbKO MArHUTHBIX WJIH 3JIEKTPOMArHUTHBIX KOMIIOHEHTOB (6),
(YHKIIMOHAILHO 3aKPEIJICHHBIX HA MYCTOTEJIOM HeCyIneM IiuHape (2) WU Ha MyCTOTENIOM
BpaaromemMcst TWinHApe (3) Ui TeHEPUPOBAHUS IO MEHBILIEH Mepe 3JIEKTPUYECKOrO TOKa BO
BpeMsl BPAIIECHUS MyCTOTEJIOr0 BpAINAOIIErocs LIHHAPA (3) BHYTPU MyCTOTENIOrO HECYILIETo
uHapa (2);

no MeHblIel wMepe onHO padodee koseco, (7) pacmoNioKEHHOE B MPOXOIHOU
LIUTMHAPHYECKOH KaMepe (4) MyCTOTENoro Bpallarmerocs WIMHAPA (3) COOCHO MPOAOIBHOM
ocu (X) mocmenHero, mnpuydeM pabodee koseco (7) 3aKperyieHO BHYTPH IyCTOTENIOrO
BpaIaromerocs: WInHApa (3) Takum 00pa3oM, YTOOBI BpaIIaThCsi KaK OJHO LEJIOe C IMOCIeTHUM
MOJ NEUCTBUEM TEKYY€el CPeabl, KOTOpasl MPOXOAUT Yepe3 MyCTOTENbINA BPALIAKOIIUNHC UIHHIP
(3) u peiicTByeT Ha Kaxnoe padouee kojueco (7).

2. Typ6orenepatop (1) Toka mo m. 1, B KOTOPOM LMIMHAPUYECKHUH 3a30p (5) Mo MeHbIIekH
Mepe YacTUYHO 3alOJHEH  JUBJIEKTPUYECKONW  TeKy4dell  CpeAol, MpPEANOYTUTENIBHO
AVJIEKTPUYECKUM MacliOM, TPUYeM LWIMHAPHYECKUH 3a30p (5) repMeTHYHO H30JMPOBAH OT
MPOXOAHON LUIMHAPUYECKON KaMepbl (4) MyCTOTENIOr0 Bpalarouerocs mumHapa (3).

3. TypGoreneparop (1) Toka mo m. 2, B KOTOPOM LIJIMHAPUYECKHHA 3a30p (5) comep:kut
MO0 MeHbIIEH Mepe OIUH COeNUHUTENbHbIM KaHajd (14), CBsI3aHHBIA C TMPOXOMHOMN
WIMHIPUYECKON KaMepol (4) MmyCcTOTeI0ro BpallarInerocs uuinHapa (3), mo MeHbIIel Mepe
OITHO KOMIIEHCHUpPYIOIee maBjeHne ycTpoircTBo (15), (YHKIIMOHATBHO pACIOJONKEHHOE B
coennHHUTENIbHOM KaHaje (14), mo MeHbLIed Mepe UIsi YMEHbIIEHUs B ILEJOM oObema
LIUIMHAPHYECKOro 3a30pa (5) mpu yBEIMYEHHHM IAaBJICHUS B TNPOXOJHOH LMIMHIPHYECKON
kamepe (4) MyCcTOTENIOro Bpalarmerocs nuiuHapa (3).

4. TypOoreneparop (1) Toka mo m. 3, B KOTOPOM KOMIICHCHPYIOIIEE IaBJICHHE
ycTtpoiictBo (15) mmmmHmpuyueckoro 3azopa (5) TMogaep:KUBaeT Nepernan NaBJICHUS MEKIy
NOCIEOHUM M TPOXOAHON NMIMHAPUYECKOH Kamepoill (4) mycToTenoro Bpallaromerocs
muHApa (3), MO CyIIeCTBY, MOCTOSIHHBIM, MPEANIOUTUTENbHO, MexXay -1 Oap u 1 Gap, Oonee
NPEATIOYTUTENBHO, paBHBIM O Oap.

5. TypOoreneparop (1) Toka mo m. 4, B KOTOPOM KOMIIEHCHPYIOIEE YCTPOMCTBO

COZIePIKUT:
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IO MEHbIIIEH Mepe OJJHY KOMITEHCALIMOHHYI0 Kamepy (15a), coolmaromnyrocs o Teky4dei
cpene ¢ CoOeNUHUTENbHBIM KaHasioM (14) nunuHapuyeckoro 3asopa (5);

IO MEHbILIEH Mepe OIMH KOMIIEHCAIIMOHHbI mnopmeHb (15b), ¢yHKIHMOHAIBHO
pAacIoNOKEHHbIN BHYTPH KOMIIEHCAIIMOHHON kameps! (15a) ans u3meHeHus oOuiero o0bpema
LUIMHApUYecKoro 3a3zopa (5).

6. TypOoreneparop (1) Toka mo JrOOOMY M3 MPENUIECTBYIOIUX MYyHKTOB, B KOTOPOM
NepBbIi MAHUTHBIA WM 3JIEKTPOMATHUTHBIH KOMIIOHEHT (6a) 3aKperuieH, MPearnoYTUTEIBHO,
HETIO/IBIDKHO 3aKPeIJIeH Ha BHYTPEHHEH MOBEPXHOCTH (2a) MyCTOTEJIOr0 HECYLIero LUIUHApA
(2) BHYTpPH UMJIMHAPUYECKOTO 3a30pa (5), W BTOPOH MArHUTHBIA MM 3JIEKTPOMArHUTHBIN
KOMIIOHEHT (6b) 3akperyieH Ha MyCTOTEeNIOM Bpamaromemcs: uuiuHape (3) oOpalleHHbIM K
LIIMHAPHYECKOMY 3a30py (5) Ha MEpBOM MAarHUTHOM HJIM 3JIEKTPOMArHUTHOM KOMITOHEHTE
(6a).

7. TypOoreneparop (1) Toka mo m. 6, B KOTOPOM TEPBbIi MAarHUTHBIA WU

>
(beppoMarHuTHBI KOMIOHEHT (6a) CONEP’KUT MHOXKECTBO OOMOTOK (6C), Kakhasi U3 KOTOPBIX
HUMEET, 110 CYIIECTBY, INIOCKYIO KOHCTPYKLIHIO.

8. TypOoreneparop (1) Toka mo m. 7, B KOTOpOM Kaxkmas oOmoTrka (6¢) mepBoro
MarHUTHOrO WM (EPPOMArHUTHOTO KOMIIOHEHTa (6a) COHNEepKUT psAX TOKOMPOBOMSIINX
noposkek (6d), KoTopble 00pa3yOT JAMHUHAPHYIO U THOKYIO TIEUYATHYIO 3JIEKTPOCXEMY, TIPHIEM,
NPEATIOYTUTENBHO, TOKONIPOBOAALINE NOPOKKH (6d) kakmol oOMOTKH (6¢) riiaBHbIM 00pazom
NPOXOIAT MapaJUIENBbHO APYT APYTY U UMEIOT, O CYIIECTBY, OPTOrOHAJIBHBIE COEIUHUTENbHBIE
cexuuu (6e).

9. Typboreneparop (1) Toka 1o 1. 8, B KOTOpOM TOKOIPOBOASALIHE TOPOKKH (6d) Kakmoit
00MOTKH (6C) MPOXOAAT MO MEHbIIEH Mepe Ha ABYX HAJOXKEHHBIX TNIOCKOCTSIX MU CIIOSX.

10. Typ6oreneparop (1) Toka mo 1. 8 wiu 9, B KOTOPOM TOKOTPOBOASIIIHE TOPOKKHU (6d)
KaXIoH oOMOTKH (6C) BKJIIOYEHBI B COCTaB WM MOANEP)KHBAIOTCS THOKOH JIaMHHApHON
KoHCTpyKumeit (16), KoHpUrypammoo KOTOPOH MOXKHO MEHSATb MEXAY IUIOCKOH |
LVJTHHAPHYECKON WITH TIOJTY LIJTHHIPHUECKOM.

11. Typ6oreneparop (1) Toka mo m. 10, B KOTOpOM ruOKasi JaMHUHAPHAsT KOHCTPYKLIUS
(16), monnep kuBaroIasi TOKOMPOBoAsue 10pokku (6d) oOMoTok (6C), UMEeT CBEPHYTYIO B
PYJIOH MK O0EPHYTYIO KOH(PHUTYPALUIO C HAJIOKEHHBIMH KOHCTPYKTUBHBIMU Y4aCTKAMU.

12. TypGoreneparop (1) Toka mo n. 10 wiu 11, B KOTOPOM TOKOIPOBOASINUE TOPOKKH
(6d) xaxmoit oOMOTKH (6C) CrpynmUpOBaHbl HA COOTBETCTBYIOLINX KOHCTPYKTHUBHBIX CEKTOpPaX
(16a) rubkol namMuHApHOW KOHCTPYKUMHU (16), KaXIblii U3 KOTOPBIX, MO CYLIECTBY, MMEET
NPSIMOYTOJIbHYIO (OpPMY, TPH 3TOM, MPEATIOUTHTEIBHO, KOHCTPYKTUBHBIE cekTopa (16a) rudkoi
JaMUHApHOW KOHCTpyKUuu (16) pacmonoskeHbl 00k 0 OOK BIOJb COOTBETCTBYIOIIECH MJIMHHOM
cropoHs! (16b).

13. TypGoreneparop (1) Toka mo n. 12, B KOTOpoM Kaxkaast 0OMOTKa (6C) MPOXOAUT OT
ONHON W3 CTOPOH, NPEONOYTUTENIbHO, MJIMHHON cTopoHbl (16b) cooTBeTCTBYIOIIETO
KOHCTPYKTUBHOTO cekropa (16a) rubkol namuHapHOW KoHCTpyKuuu (16), mpudeMm Kaxmas

oOmoTka (6C) MNPOXOOUT, MO CYIIECTBY, NapajUIEIbHO TIEPUMETPY COOTBETCTBYIOIIETO
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KOHCTpYKTUBHOTO cekropa (16a), ot mepudepun (16¢) x ero nentpanpHoi ruiomanu (16d), B
COOTBETCTBHH C Y€M COOTBETCTBYIOLIAsi OOMOTKa (6C) MPOXOAWT OT IUIOCKOCTH WJIH CJIOS A0
Apyroi OOMOTKH, B KOTOPOM IPOXOAWUT, MO CYLIECTBY, MapajuleJbHO MEPUMETPY
COOTBETCTBYIOLIETO KOHCTPYKTUBHOro cekropa (16a) or uenrpanpHoOil obmactu (16d) nmo
nepudepuu (16¢) cexropa.

14. TypOGorenepatop (1) Toka mo mn. 13, B koropoM 0oOMOTKH (6C) KakIoro
KOHCTPYKTUBHOTO cekrtopa (16a) ruOkol jamuHapHOH KOHCTpyKiuu (16) siekTpuuecKu
COEAMHEHBbl  TOCJIENOBATeIbHO WM  MapajUIeIbHO  MOCPENCTBOM  COOTBETCTBYIOIIUMU
COEIMHUTENbHBIX NepeMbruek (6f).

15. Typborenepatop (1) Toka o mobdomy u3 m.m. 10-14, B KOTOpOM rHOKast JaMUHAPHASI
KOHCTPYKIusi (16) COmEp:kUT MO MeHbINeW Mepe OIUH 3SJEKTPUYECKHA COeIUHUTENbHbIN
orpocTtok (16e), mo cymecTBy, TIOCKUN, BAOJb KOTOPOTO MPOXOAUT OXHA WU HECKOJBKO
SJIEKTPUYECKUX COCTUHHUTENBHBIX JOPOXKEK (6g) misd coennHEeHUs: OOMOTKH (6C) O MeHbLIEH
Mepe C IPYTUM KOMIIOHEHTOM 3JIeKTpudeckoro reHeparopa (1).

16. Typboreneparop (1) Toka o ar0dOMy U3 m.m. 6-15, B KOTOPOM BTOPOW MarHUTHBIN
Wi (peppOMArHUTHBIA KOMIIOHEHT (6b) CONep’KUT MHOKECTBO IMOCTOSIHHBIX MArHUTOB, KOTOPBIE
HETIOABIDKHO ~3aKPEIUICHBI, NPEANOYTUTENIbHO KJIeeM, Ha HapyXHOH mnosepxHocTH (3b)
MyCTOTEJIOTO Bpallaroierocs uuiuHapa (3).

17. Typboreneparop (1) Toka o 1. 16, B KOTOPOM KaKIblil TOCTOSTHHBIA MAarHUT UMEET,
o CywecTBy, GopMy MapajuleNenuIeaa, NpearnoYTHTEIbHO C MPSIMOYTOJIbHBIM OCHOBAHHUEM U
pa3MelleH B COOTBETCTBYIOIIEM IOCAZOYHOM MECTE, MOJYYEHHOM Ha HapYKHOH MOBEPXHOCTHU
(3b) mycrorenoro Bpammaroierocs MUINHAPA (3), MpuyeM, ONLUOHAIBHO, KaXK/bIH MOCTOSHHBIN
MarHuT pasfesieH BAOJb CBOEro MPOIOJIBHOTO MM aKCHAJIbHOTO NMPOXOKAEHHUsS Ha MHOXKECTBO
4JacTen.

18. TypOoreneparop (1) Toka mo gr0OOMYy OAMH M3 MPEOIIECTBYIOLIMX IyHKTOB,
CoZep KAl MHOKeCTBO pabouux kojiec (7), pacroNioKeHHbIX B MPOXOAHOW HHIMHAPUYECKOM
kamepe (4) MyCTOTENOro BpallarIierocs UUIHHApPa (3) COOCHO € MPOAOJIBHOH OChIO (X)
NoCJieIHero, npudyeM padouune koseca (7) 3aKperuieHbl BHYTPU MyCTOTENOrO BPAIIAIOINErocs
mrHApa (3) TakuM 00pa3om, 4TOOBI BpaIaThCs KaK OAHO LEJIOe C TOCIEIHUM, MO eHCTBHEM
TEeKy4ell Cpeabl, KOTOpas MPOXOMHUT dYepe3 MyCTOTeNblid Bpamaromuiics wwimHap (3) u
neicTByeT Ha kKaknoe pabodee kojeco (7).

19. Typborenepatop (1) Toka mo JHOOOMYy W3 MPENUIECTBYIOIIUX MYHKTOB,
JOTIOJIHUTENBHO COMEPKAIUI MHOXECTBO BBINpsIMHTENEH (8) MOTOKA, PACMOJOKEHHBIX B
MPOXOAHON LWJIMHIPUYECKON Kamepe (4) MmyCcTOTeNoro Bpamiariierocs nuiuHapa (3), mpudem
paboune komeca (7) um BempsMuTenu (8) MOTOKA YEPEAYIOTCS BAOJb MPOAOIBHOW OCH
MyCTOTEJIOTO Bpalaroierocs uuiuHapa (3).

20. Typborenepatop (1) Toka mo . 19, TOMONHUTETHHO COAEPIKALIUI IO MEHbIIEH Mepe
OOWH CcTarudecknii Hecymuil Ban (9), Npoxomsmuil akCHAJIbHO BHYTPH IPOXOJHOMN
LWIMHAPUYECKON Kamepsl (4) mycroresioro Bpamaromerocss uuinuHzapa (3), npuuem pabdoune

koJsieca (7) 3akpervieHbl ¢ BO3MOKHOCTBIO BPAIICHHSI HA CTATHYECKOM HecyleM Baiy (9) Takum
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o0pa3oM, 4TOOBI BpamaThCs Kak OJHO LEJOE C IMyCTOTEJIbIM BPAINAOIUMCs IHIIMHAPOM (3)
BOKPYT IPOJOJIbHON OcH (X) MOCIENHEro.

21. TypOoreneparop (1) Toka mo m. 20, B KOTOPOM KaXIbli BBIIPAMUTEND (8) moToka
HETNOJBIDKHO 3aKPEIUIeH Ha CTaTHYeCKOM HecyieMm Baiy (9) Ttakum o0pa3oMm, YTO OCTaeTcs
CTaLIMOHAPHBIM, BMECTE C MOCIEIHUM, IO OTHOLIEHUIO K pabounM kosecam (7) U myCTOTeNoMy
BpamaromemMycs iHapy (3).

22. Typborenepatop (1) Toka mo m. 20 uimu 21, B KOTOPOM CTaTHYECKHI Hecyumii Bai (9)
3aKperuieH Ha cBoux KoHLax (9a, 9b) Ha mepBomM u BTOpoM HecyiueM xBoctoBuke (10, 11),
KOTOpbIE COOTBETCTBEHHO 00pa3yroT BIycK (4a) u Beimyck (4b) MpOXONHOW MJIMHIPUYECKON
KaMmepbl (4) MyCTOTENIOro Bpalaromerocs uuinHapa (3).

23. Typborenepatop (1) Toka o 1. 22, NTOMOJIHUTENLHO COAEPIKALIHI

nepBblii monumnHUK (12), (YHKIMOHAIBPHO BCTaBJIEHHBIH MEXKAY MEPBBIM OMOPHBIM
XBOCTOBHKOM (10), MyCTOTENBIM HECYIIMM IIFUIMHAPOM (2) M MYyCTOTENBIM BPAINAFOIIUMCS
IHAPOM (3);

BTOpol moammnHuK (13), (PYHKUHMOHATBHO BCTABJICHHBIH MEXIy BTOPBIM OIMOPHBIM
XBOCTOBHKOM (11), MycCTOTENBIM HECYIIMM LHJIUHAPOM (2) M MYCTOTENBIM BPAINAOIIMMCS
mHApoM (3), mpudeM nmopmmnHuky (12, 13) obecnieunBarOT M3OJSILHMIO LUIHHAPUIECKOTO
3a30pa (5) MO OTHOWIEHWIO K MPOXOAHOH NHMIMHApPUYECKOH Kamepe (4) mycToTesoro
Bpamaromerocs mmHapa (3).

ITo noBepennocTn



>
(o)}

CDI/IF 2 14a 11b 15 15a

23 13
10a 10p 9 8 6b 8 11c\ 15b1 /14 11 14b

A A LT L [T T}

7 "IN N LA T 0 1T N e

|| \B);

\\\\\\‘k\\\\\\\ \\\\\é\\\\\\\\\\\\x\\\\\\\\\\\ ALYAN \\\\\\\\\\\\\\\\\\\\ \\\\\\\\\x(\\\\\\,, o) N —

/VA/)U'/////////////////X//////////////////////////Y//////////A /////////////////////A////////

[l VT

7 ) \
b 7 116 90 15 14

6a 73 3a

, OUrl. 4 :
){11d

X 10d
\ ) \ // 3a 1o
% ; ///:{//////////ﬂg{////////// ///////////{él///////////////gé////////////////////’///
= T\ 4l —— N> 1 ] -
— ' R A [l AL A 1 Bl | T Al ol | b
A 2 |P:ﬂ\K}\\\\\\\\\\\\\\\\\\'\\\\\9\\\\\\\\ ‘\\/\\\\V\\\\\\\\\\\ NNDANTNN
A — . ] )
A XA H/‘ /m}l///f/////l//// 7777777777777 R 77T 777777
10c 9a 8 6a /a
10 10b 1 6 6 7 7 11b1

v/l

8.€9.G






3/4

16a

16a

6d

Ke;
O

16d

——————.  ————
AR RS SSSSSSSSSSSSSSSSSS
———————————— .~ ———————————

|

i
T
LI

L
E
IE!MI

AblileNciee

A

|
|
|

A I I HH T UG EEHEEHEHHH T T T T G ETEHTH T T ALMART AL AT ARRMMTTLTRLNURE A AR N

V/’///’//ff////;.r’//////’f///’/f/l//lf’..ml‘b
e ——————————

IR RSO ”
STTTIATUTETUUTTUUTUUL AU UL AL LA LR R RREE ST 11 TURAUUUUUULAUUATUA AR ARRRRRRANT (NN
A T AT R IR IR RN R RN NNV NN NN NN NN V‘l/‘aa NANNNN
S TTTTTTTITTTTTITTTTTITTTATITTITE ALY AN T TTTUUEAURARAAAN ANUURANRANANANN NN
lUDDDUEED9EEE99D99D999999999999999999999777hﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“WWWWWWMMWMMMMMW"Wﬂ
N

’//"//”/”//”//’/”’/”””’4J»’””””’, AANLTLTLLLLLMMMAMMRARAY AAARARRRRRRYY w”
A ————— S E———

N

N

R

N

AI1IHTHHIHTH HHTHIT I H ITHITHTHTITHTH T T HIETE TR ATTTITTTTTGG GGG ORRR QSORORaaaL 477110:” ”

e ———————— F—— — T—  A—

777777’777777777777797722222222222222222777'vvvbbvybbvvbbvvbvvpﬁbzn472222227»wBBEBQPVm”
e ——————— ——— S —— S— —

AALATAAATTIITTATAT I TATATAUAAUATAAARA T ATAATATATAUAUUAUAAAY AERY ANRURRNRARNS AR
" W I

A1 1 HIiH HTH HHTHHIH HTTH T IR AZAATATTTATATUTUTIEAT AU GAURRRRRRGRGRARA NN RN

e ——— T —— S S —— W— =

AT1ITETITE I TEETEEEEGGEGEGGGEGEGEGEGGEGEEEGEEEEEEIEEEZZSGSGSGESS S S ST SN SUENUNENUNEN WSRNNYAN

—— — e

AunaﬂﬂﬂﬂﬂﬂﬂﬂtzzzZZZ17777777777772777277277n2zvvvvvvvvvvvvvvvvvvvn72.777277277727717,14

e 1 ———————(— )

lﬂﬂtzz777777792777279997997777777727772772nnDBBBDBBBBBBBBBBuJBBBO27;7277727772772&‘—

e — (N ——— . T R—— . \\
,IVZﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁl77777777779299&.792277777zrl’?UBDB?BDB?BDB?y;B?HV’ﬂlvvvvvvzbbnn.w” N
S Am——  S——— — S S—— \ §\ N
AL I EEEIETEEEEEERET S ASEIEEERUEEEUVERUARNT A0 SRS SNy
e ——— S ———— S W S S | —
ATTIITITITIITITITTIIGEIME G TGS G T $AOGTETTTETTETTTR GE TR O SO W N & \
B —— . S M S —
AAAI11IIIIAIITIIIIITTIIIIITIIITATALALT FATILALILALALALN AR AN AV ALUARARRAN WAAARRN AN
1 S W W I D W .
AA111TIIIITTIHITITEH I IATAT ATIZATITTTTETRTTZZITU AT BUUTRUUURRRL RN N
I S——————— T E—
lBB22222222222222BEBBBEBBBBDDDBDDBDDDBDDU,BBHDBDBBBDBBBDBBBJQUUQBIr?!???’???B??I’BBB’ i

R ————————— S T S Ui
I\ AAAAAAANRALARRARNT AT ARNAARARARNRRNRN ARNNY AL ANRNANANANNARRNNN RN

| ———————————— — . E—————————————. 11

ALAEIEIEIZ:AEIEETEEFEEEEEETEEE TR TR AN EERR R R RN R NN AN J ”
“AATTIIME CITHHIHNIIIT.AATETHIHRIITIGTEIIIIALL ZTATTTITTTGTILTRRRRRRAL ALY ARG

 A—  ————— | SE— “— 7
TSAAMMEFAEAEEETHSMBITET R AGTTHIIERGTEAREIEEIEGEGUEEITER IR SAASAAGGGGGGUlGilinn A SAAAARRNRNSNNG ”””‘” A3
[ 1

\ ,‘ 4
e]
O

16¢C
16b

N

(%
O

/_@

O

—

\

[
O

69



4/4

%9 our. 10

T2 6‘EE na J16
1 113 15

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII

'1 712 E_Jzo 332 xﬁ J370W 32 ‘:‘ J26 EJE; J3
J7 )11 ) )21 123 33 J25 27 AllJ29
222777,

@
&
"I///I///I///I//II//II//////////////I///I/

/IIIIIIIIIIIIIIIIIIIIIIIIIII

A~NNNNANNNNNNANNNNNNNNNNNNNN -

\\\\\\\\\\\\\\

é
)
/

<

6e oul. 11



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

