Onucanue H300peTeHns

Arperar, co3jaromdi, 3a cder BHyTpenHux Kopuommuca u
[{eHTpOOGEKHBIX CHJI, ONHOCTOPOHHE HAIpaBICHHYIO, IOCTOAHHYIO CHIY,
NeHCTBYIOIYI0 Ha €ro KOPIyC KaK [BHXKyllas, TpeJHa3HAueHHBIH i
MCIIONIF30BaHUs B KAYECTBE ABHKUTENS TPAHCIIOPTHOTO CPEJICTBA.

M306peTeHHbIH arperar, Kak yKasaHo B €ro Ha3BaHHH, MOXeT OBITh
HCIHOJB30BAH JUId CO3JAHUs [BIDKUTENEH WM JAPYrdX arperaroB JUid
CO3MaHUs TOJNKAIOUMUX WIM TAHymHX CcHiI.  Takue ABUXKHUTEIH
MOTYT HMCIHOJNB30BaThCs JJd NEpEeJABUXEHUS TPaHCHNOPTHBIX
CpeICTB IO 3eMJje, IO BOXe W MO BO3AyXy (aBTOMOOHIH,
JIOKOMOTHBEI, KOpaOJiH, CaMOJIeTHl B Jp.).

CylecTBOBaHHE MM IPEAJOXEHHS II0 CO3JAHMI0 YCTPOHCTB,
MEeXaHM3MOB, JBHXHTeJIeH ¢ HCIOJb30BAHHEM OJIHOBPEMEHHO
Kopuonuca M LeHTpOoOeXHOH CHI aBTOpaM HAaCTOSMIEr0 H300peTeHHs
HEM3BECTHBI, IPH NIPOBEICHHH MEXIYHAapOXHOro Moucka 1o 3aaske PCT/
KZ 2002/000012 denepaibHBIM HHCTHTYTOM  NPOMBIIIJIEHHON
co6cTBeHHOCTH TI.MocCKBa H300peTEeHHII MEXaHU3MOB JUIS CO3/1aHUA
ToNKalomWux (TAHYMMX) CHI C HCHOJb30BAaHHEM OJHOBPEMEHHO
Kopwuosuca 1 1IeHTPOOEXHBIX CUJI HE BBISBIIECHO.

IIpy mpoBelNeHHH MeXIYHapOAHOIO IIOMCKa BBIIICHA3BaHHBIM
MHCTUTYTOM OBLIM BBIABIEHBl JUIA MCIOJB30BaHUS Kak [BHXKUTENU [Ba
M300pEeTEHHS C HCIIOIH30BaHUEM LIEHTPOOEKHBIX CHIL:

- VYcraHoBka IO TIPUBEACHUIO B JBHXXEHHME C MCIOIb30BaHHEM
neHTpobexHoi cuibl, nateHT FR 2020488 A ot 10.07.70, aBrop Besse Louts,
Michel

- YcTaHOBKa 1103BOJIAIONIAs NTepeABUraTh TPAHCIIOPTHOE CPENCTBO WU
OCYIIECTBISATh COOCTBEHHOE [BIDKEHHME BO BCEX HAMpaBICHUSAX B
IIPOCTPAHCTBE C HCIOTH30BaHUEM LIEHTPOOEXKHEIX CHIJI HHEPLHOHHOH MacChl-
Beca, nateHt FR 2059804 ot 04.06.71, aBrop Plancade Christian.

B 3THX M300peTeHUIX A1 CO3MAHUs IBIKYIIUX CHII MPEAJIAraeTCs Mc-
MOJIB30BaHHE TOJIBKO LIEHTPOOEKHBIX CUII, CBEJICHHUS O CYIIIECTBOBAHHH
Kopu-onuca cuii Boob1e He yrioMuHaroTca. Cxema KOHCTPYKIUY [T€PBOTO U3
yKa-3aHHBIX U300peTeHuH OTIaIEHHO N0X0Ka Ha IIpeJIaraeMylo 1o
HACTOSIIEMY OITMCAHHIO MEXaHU3M arperaTa. Y craHoBka (marent FR
2020488A), HazHaueHHe KOTOPOHl OBIIIO yKa3aHO BBIIIE, COCTOUT H3
f6apabaHa YCTAaHOBJIEHHOTO Ha NMOAUIMUITHUKAX B KapTepe ¢
nUAnHApHYecKkuM oTBepcTHeM. Ock 6apabana M LMIMHIPUYIECKOTO
OTBEPCTHsL KapTepa napajlebHbl U HMEIOT JPYT OTHOCHTENBHO Jpyra
CMelleHUE.

Bapa0aH uMeeT AMaMeTPalbHO PACIONOKEHHBIE JAPYT IPOTUB JIpyra
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Mo Ba deThIpe IAYXHX [HIHHAPHYECKHX OTBepCTHi. B KaxaoM
OTBEpPCTHH HAXOMATCS CKONB3SIIAE IIEHTPOOEXKHBIE TPYy3Bl. OTH TIpPY3BI
MMEIOT OIpeAeeHHOW IIHHBI oceBhle MThpH. Ha yraleHHBIX OT OCH
fapabaHa KOHLAX LITHIPEH YCTaHOBIEHB! MOMIIMIHUKY, BRICTYHAlOWKe 32
npeaens fuameTpa 6apabana.

[Ipu Bpamenun OGapabana neHTpoOexHbIe Tpy3bl 3a CHeT
HeHTPOOGEXKHON CHIBl IEPEJBUTAIOTCA K BHENIHEH CTOpOHEe H
NPHXMMAKT HOJIAIHHKH K TOBEPXHOCTH  UHJIHHIAPHICCKOTO
OTBEPCTHUS KapTepa.

[Ipu o>TOM, aBTOpOM H300peTeHHs IpeAmNonaraercs, HTo
pacronokeHHe OT UeHTpa Oapabana XxoTs OBl JABYX JHAaMeTpanbHO
DACIIONOXXEHHBIX APyl IIPOTHB JOpyra Tpy3oB Oyxer He paBHBIM H
LeHTPOOEXHBIH IPy3 PAcIONOXEHHBIH OoJiee OTAANCHHO OT OCH 6apabaHa
6yzeT pa3BMBaTh AUPCKUHOHHYIO CHIy ToJ4YKa. JIMpeKUHOHHAs cuna,
pa3BHBaeMas ILEHTPOOEXKHBIM Tpy3oM, OyneT HampapieHa IO OCH
cuMMeTpuH Kaprepa u Oapabana. Kak HejgocTaTku 3TOTrO nu300peTeHus
cleayeT OTMETHT:

- BbIBOJ O NONYYEeHWH U HAIpaBIECHMH [IBUKYLIEH CHIBI CHAEIaH He
BEpHO, TaK KaK He ydTeH» BosHukaromue Kopuonuca CHIBL,
melicTBylomue B OOpaTHOM HampasBjieHMH K TpeanaraeMbM
IUPEKIUOHHBIM CHIIaM,

- He yuuThHIBaeTCs, 4TO Ha GOJbIIE IeM MONOBHHE 000POTa 6apabaHa,
mocie Tepexoia HeHTPOGEXHOro rpysa 3a JHHHIO MepNeHIUKYISAPHYIO K
OCH CHMMETPHH YCTAHOBKH IPOXOJAIIYIO Yepe3 TOUKY SKCUEHTPUCHUTETA,
COCTaBNAIOWAs WHEPIUOHHOH CHIBl LEeHTpoGexHOro rpysa Oyner
HalpaBieHa B MPOTHBOIONOXHYIO CTOPOHY OT JHUPEKIMOHHOW CHIBL
npejyaraeMoi B H300peTeHHH,

- OTCyTCcTBYWT  HpeanoxeHus 00  ypaBHOBEIIMBAHUH
IOTIepedHBIX AMPEKIMOHHBIM CHJI ¥ MOMEHTOB OT HHX AEHCTBYIOINHMX Ha
YCTaHOBKY,

- MHepunoHHas cuia B IeHTpe IOMIIMNHMKA Oyrer pasjnaraTbcsi Ha
cocTaBisSIONKMe  HampaBJIeHHBe K  TOYKe  KOHTakKTa ¢
MUIMHAPHYECKOH  IOBEPXHOCTBHIO M KacaTelIbHYI0  COCTaBJISIOIIYIO
NepNeHANKYIAPHYI0O K OCH [WaMeTpanbHOro orBepcTus Oapabana. Ota
kacaTenbHas cuia coBMecTHO ¢ Kopuonmca cunoif Oyayt cosnaBaThk
MylbCUPYIOWYI0 CHIYy M MOMEHT Ha OIOpy Tpysa, W HpH OonbiloH
JUlMHe IIThIpeli W Manoil IIHpMHE omopsl OyayT pa3buBarh OHOpY,
CO31aBaTh 3aKJIMHUBaHHE,

- He npenycMoTpeHO yjaepKaHKe MOAIIMIHUKA Ha ITHIPE OT MPOBOPOTA
C MUIOCKOCTH BpAIUEHHs], IPOBOPOT MPHUBENET K I10JIOMKE TMOAIIHIIHUKE, a
Tak)xe BHEIIHHWE 0GOWMBI MOAIIHMIIHMKOB HEe pacCYUTaHp paboTaTh
KaKk Koleco, BOCIPHHHMATh TOYEYHYH HarpysKy, HM3-3a MaJoH
KeCTKOCTH, oboliMa OyaeT AepOpPMHUPOBATHCI U NIPH KAYECHUH HATPy3Ky
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OyayTt BoOcOpuHUMATh |-2 [mapuka HAM pOJIMKA, 4YTO
[IPUBENET K BBIXOAY U3 CTPOS NOAIIUITHUKA;
- He ofecnieuuBaeTcsi peBepc AMPEKIUOHHBIX CHJI, YTO HEOOXOAMMO IpH
paboTe TpaHCIMOPTHBIX CPEJCTB.
- Hukakue pekoMeHAAUMM IO pacueTy AHPEKIUOHHOH CHIBI, (HOpMYIHI,
MarepuasiaM JieTajeld yCTaHOBKH, CMa3Ke - HE IPUBOJISTCS.

Ycranoska no nareHty FR. 2059804 ot 4.06.1971r. npeacrasnser
pOTOp YCTAHOBJICHHBIH Ha MOJIIMIIHMKAaX B KOpHyce U BpalllaeMbIi
MoTopoM. B potope umerorcs sUelKM ¢ UUIMHAPUYECKUMH OTBEPCTHAMH
B paJuajJbHOM HaMpaBleHUU. B KaXIOM OTBEpPCTHM SYEEK HMEKOTCH
CTEepXKHHU CcBOOOJHO CKOJB3sLIME B 3TUX OTBEpCTHAX. Ha ynajeHHBIX OT
OCH POTOpa KOHUAX CTEpP)XKHEH YKpeIlJIeHBl MacChI-IPY3bl ONpeleIeHHOTO
Beca B (QopMe camora C UWIMHApHYECKOH (OpMOH MOJOIIBEI,
KOHCTPYKLIMSI KperuieHuss He sicHa. Kopllyc ycTaHOBKM HMeET BHYTPH
HUAJHHIPUYECKYIO  TOBEpXHOCTb, OCb KOTOpOHM  MapajuiejibHa H
9KCIEHTPHUYHA OTHOCHTEIBHO poTopa. [Ipu Bpaienuu potopa ot 3¢ dexra
LHEeHTPOOEKHOU CHJIBI MAacChI-TPY3bl YAAIAIOTCA OT OCH BpallleHHsd poTopa
BMECTE CO CTEP>KHSMH, YIUPAIOTCs CBOEH MOAOWIBOM B UHMIMHIAPHYECKYIO
IOBEPXHOCTh KOpIyCa M CKOJIB3AT 1o Hel. Ilpegiaraercsa ycraHoBKa C
HNECATHIO CTEPXKHAMH C Tpy3aMu s co3fanus Oojee paBHOMEpHOM
ABIKYIIEH YCTAaHOBKY CUJBI OT BO3JEHCTBUS HEHTPOOEKHBIX CUJI MACCHI-
Ipy30B.

ABTOpPOM OTMedYaeTcs, YTO HallpaBJeHHE TMOJyJyaeMoH npu pabore
YCTAHOBKHU CHJIBI MOXXHO MEHSTH B JIFOOOM HalpaBlieHHH, HO IO YEpPTEXKY
pOTOpP YCTaHOBJIEH Ha NOJIIMIIHUKAX B KPBIIIKE KOPIyca U NepeMeElIeHne
ero OCH TIPOM3BECTH HeNp3ss Oe3 IepeMOHTaka € IIOBOPOTOM Ha
onpeNesIeHHbIA YroJl KpBIUKH KopIryca.

K HegocTaTKkaM 3TOro H300peTeHHsI OTHOCHUTCS:

- BBIBOJl O IIOJYYEHHHM M HAaNpPaBICHUM JABWXKYINEH CUIIBI YCTaHOBKH
cllelaH TEOPETUYECKH HEBEpPHO, TaK KakK He YUYUTHIBAIOTCA CHIIBL
Kopuomnmca, peiicTByloliue B O0OpaTHOM HalpaBi€HHH ABHXKYILIEH cHile
Macc-Beca;

- He YYMTBIBAeTCs, UTO Ha OoJibilie 4eM IMOJIOBHHE 000poTa poTopa, 1ocie
nepexoja Macc-peca 3a JIMHHMIO IEpHEeHIUKYJSIPHYIO K OCH CUMMETPHHU H
OpPOXOASIIYIO  4Yepe3  TOYKY  DKCUEHTPUCHTETa,  COCTaBJISIOLIAs
HeHTpOoOCe)KHOH  WHEpPUMOHHOM  cwibl  OyJeT  HampaBileHa B
NPOTHUBOIMOJOXHYIO  CTOPOHY  OT  CHJI  CO3JAIOIIMX  JBHXKEHHE
IpejiaraeMeiX U300peTEHUEM;

- OTCYTCTBYIOT MPEIJOXKEHHs MO YPAaBHOBCIIWBAHMIO TMOIMEPEUYHBIX K
JABIDKYLIMM CHJI M1 MOMEHTOB, I€HCTBYIOLIKUX Ha KOPIYC M POTOD;
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- aBTOPOM HEeNpPaBHJbHO [ejaeTcsl BbIBOA, YTO HHEPUHHOHHbIE CHJIbI He
AeiicTBYI0OT Ha portop. HHepunoHHass cH/ia HeHTPOOeKHOro macc-peca
OyaeT pa3JjiaraThbcsi B MeCTe COCAHHEHHSI MAacC-Beca CO CTEpP)KHEM Ha CHJIY
AaBJIEHHS HA NHJIHHIPHYECKYIO IOBEPXHOCTHh H HA KACATEJIbHYIO
COCTABJAIOIIYI0 TEPHEHAHKYISIPHYI0 K OCH CTEepKHfi ¢ Macc — BecoM,
KoTopasi coBMecTHo ¢ Kopnosuca cunoii Oyaer cozgaBath mMyJibCHPYIOILYIO
CHJIY H MOMEHT B HATIPABJISIOLIEH OTIOpe CTEPIKHA.

IIpu 60JIbIIOM pPAaCCTOSIHHH OT LEHTPa Macchl IpPy3a [0 ONOPbI CTEP)KHA H
MaJIoH [JInHe Onopbl OyaeT pa3OMBaThCS ONOPA, 3aKJIHMHHBATH CTepPKeHb,

- HUKaKHe PEeKOMeHJAIHH MO pacyeTy HHEPUHOHHBIX LHEHTPOOEKHBIX CHJI,
dopmyJibl, MaTepHasiaM JeTajiedi He Aa10TcH,

- ©0e3 mepeMOHTAXka KPBILIKH, HA KOTOPOH YCTaHOBJIEH POTOP, ¢ IOBOPOTOM
ee Ha 180° peBepc ABMXKYIIeH CHJIbI YCTAHOBKH He obecnmeyHBaeTcs, 4TO
Heo0X0AUMO NMPH IKCNIYaTAIHH TPAHCIIOPTHBIX CPEICTB,

- npH 50JBIIOM KOJHYECTBE HEHTPOOEKHBIX Ipy30B (npeajaraercs AecsTh)
ycTaHoBKa Oyaer uMeTb OoabmHe radaputel H  060JblIHE CKOPOCTH
CKOJIb)KeHHSl B MecTe KOHTaKTa IpPy30B Macc — Beca ¢ HHJIHHIPHYECKOH
OBEPXHOCTHIO KOpIyca.

HnkeHepoB — KOHCTPYKTOPOB TPAaHCHOPTHBIX CpeacTB Beerga
HHTepecoBaJ Bompoc co3xaHus Oojiee 3(PGeKTHBHBIX, 3KOHOMHYHBIX,
OeccTyneHYaThiX TPAHCMHUCCHI M IBHIKHTE e,

Tak HW y aBTOPOB HacTofllero H300peTeHHs OCHOBHAas LeJdb
3aK/I04ajach B H300peTeHHH arperara 1Jisl HCNOJIb30BaHMSl €ro B CO3JaHHF
NPUHIMIHAIbLHO HOBBIX, JKOHOMHYHbBIX MO 3aTPaTaM MOIIHOCTH, MOIyHIHX
co3aaTh 0oabIIOH AHANA30H ABMKYHIHX CHJI JBHIXKHTeJed TPaHCHOPTHBIX
cpeacTB.

MN300peTeHHbIli aninapaTt npeacTaBisieT CJleAYIIYI0 KOHCTPYKIHIO:

- B Kopnyce arperata (4ept Nel, nos.1) ycTaHoBJIeHbl HA NOJUMIHITHUKAX JBA
DHIHHAPHYECKOH popMbl poTopa (uepTNel, mo3.2) ¢ napajjieIbHBIMH OCSAMH;
- B KOpmyce arperata yCTaHOBJ/ICHA HeNoABH)KHasi npH pabore arperara
miaactada «C» (ueprNel, no3.3), umeonmas JBa HHWIHHAPHYECKHX OTBEPCTHA
OXBATBHIBAIOHIHE POTOPBI, C OCAMH NapalieIbHbBIMH OCAM pOTOPOB H
PACIOJIOKEHHBIMH C IKCHEHTPHCHTETOM OTHOCHTE/IBHO OCceli pOTOpOB;

- B Kaxkaom porope (4epTNe2, Ne3, Ne4) umerorcs no derbipe HJIM MO IECTh,
WIH Y0 BOCEMb HANPAB/SIOIINX NMOBEPXHOCTEH (M0JOCTH) NPSAMOYTOJbHOIO
CeYEHHS] PaACHOJOKEHHBIX PaJAHAJbLHO H PaBHOMEPHO MO OKPYKHOCTH
pOTOpOB;

- pOTOPbI YCTAHOBJICHBI B Kopnyce ¢ o0ecnie4eHHEeM PACHOJIOKEHHS OCeil HX
HaNpaBASIOIIHX NOBEPXHOCTEH B OJHOH IJIOCKOCTH;

- B HANPABJISIIOWHX NOBEPXHOCTAX (MOJOCTAX) POTOPOB PACMOJIONKEHDBI 110
xoaoBoii nocaake (4epTNe2,Ne3,Ne4, no3.2) noi3yusl N (MHepuHOHHBIE IPY3bI)
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H3 ABYX (popMBI napajiesienunena aeraseil, CoOeTHHEHHBIX MOCPEACTBOM OCH
¢ YCTAHOBJICHHBIM HA 3TOH OCH POJIHKOM; '

- HemogBmwkHas miacTuaa «C» (4eptNel, mo3.3 u uyeprTNed, nos.3) moxer
ObITh INepeABHHYTa CHEUHAJbBHBIM YCTpPOHCTBOM (4epTNeg, no3H) c
pacnoJioKeHHeM oceH ee HHIHHAPHYECKHX OTBEPCTHH ¢ IKCHEHTPUCUHTETOM ¢
HPOTHBONOJ0KHOH OT 0ceH POTOPOB CTOPOHBI H HEMOABHIKHO 3aKpeILIeHA;

- pOTOpbI arperara coeIHHeHbI MexKAY co0o 3youarToii nepeaayeii (yeprt. Ne
1, nos. 4) C obGecneyennemM HX BpalleHHS] ¢ OJMHAKOBLIMH 000poTamMu M B
NPOTHBOMOJI0KHBIE CTOPOHBI;

— OAHH H3 POTOPOB arperara NPHBOAHTCS BO BpallleHHEe OT BHEIIHEro
ABHraTeJIsl.

Bce BblileyKka3aHHBbIE A€TAaJAH YCTAHOBJIEHbI B Kopmyce, TPYyUIHeCs
NMOBEPXHOCTH 00eceYnBAIOTCH )KUAKOH cMa3KoM.

XoJ 1moJI3yHa B HanpaBJISIIOIIMX 32 OJHH 000pOT poTOpa OydeT paBeH
ABYM pAacCCTOSIHHAM JKCIHEHTPHCHTETA MeXKIy OCSMH pOTOpa H OTBEPCTHSA
HenoaABWKHOH miactunel (2E).

Macca noJsizyHa «m» npeicTaBiisieT CyMMY Macc ABYX JaeraJjieil (popMbl
napaJuiesienuneia, 0CH U poJaHKa.

s HopMasibHOI paboTel arperara HeoOXOAHMO POTOPHI, HIECTEPHH,
OCH, POJHKH H3roTaB/JHBaTh HX Ka4eCcTBEHHBIX cTajell ¢ TBepAOCTbHIO
Tpymuxcs nosepxHocreii Hrc = 60 — 65 v uncroroii nosepxunoctu R0,32-+0,63.
HenoaBHikHYI0 MJIaCTHHY HM3rOoTaB/MBATh M3 KaveCTBEHHOH CTaaHM ¢
TBepAoCcThIO Hr= 40 — 42 1 uncToToil nosepxnoctn R0O,32-+0,63.

Hetann NOJI3yHa dpopmbl napaJuiejienumnena Heo0XoAHMO
H3rOTaBJIHBATH H3 MOJIHIIHHKOBOH OPOH3BI ¢ YHCTOTOH MOBEPXHOCTH .
R0,32 - 0,63.

Ilpn paborte arperata — BpalllecHHH ero poOTOPOB MNOJI3YHBI
(nHepuHOHHBIE TPY3bI) OT BO3ACHCTBHS LEHTPOOEKHBIX CHJI MepeMeHIaloTCcH B
HANPAB/IAIOMIHX NOBEPXHOCTSAX OT OCH pOTOpPa, NPHKHMAKTCH CBOHMH
PO/IHKAMH K HHJHHIPHYECKHM OTBEPCTHAM HENOABMIKHONH IUIACTHHBI H,
nepeMemasicb BI0Jb HHX, COBEpPIIAIOT OJAHOBPEMEHHO BpamiaTejJbHOe
ABHKEHHE BMeECTE C POTOpPaMH H NPSAMOJIMHelHOe ABH)KEHHE MO paguycy
BI0JIb  HANPABJAKLIHX  NOBEPXHOCTeH  H3-32  pacnoJIO)KEHHs  C
JKCUHEHTPHCHTETOM OcCeH PpOTOPOB H HWIHHAPHYECKHX OTBepPCTHil
HeNMOABMIKHOMN NJIACTHHBI.

Or OJHOBPEMEHHOI0 BpaliaTeJabHOI0 (mepeHocHoro) H
NPAMOJIHHEHHOr0 (OTHOCHTEJIBHOIO) MepeMelieHHH Macchbl  MOJI3yHA
BO3HHKAaeT HHepuHOHHas KopuosHca cuiia, a oT BpamarejbHOro ABHKEHHS
Macchbl N0JI3yHAa BO3HHKaeT HHePUHOHHAsl eHTPoGe;KHas CHJIa.

Kopuoica cuia KaKioro mnoJI3yHa HMeeT HAlpaBJieHHE JeHCTBHS
TOJLKO B OJHOH UOJIOBHHE IUIOCKOCTH BpallleHHs] IEHTPOB TSKECTH
NOJI3YHOB, a IEHTPOOeKHasl CHJIa ielicTBYeT B TOH Ke NJIOCKOCTH, HO MEHSET
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HanpaBjieHHe BO BCe CTOPOHBI [IOCKOCTH TNPH pa3sHbIX Yriaax
BpalleHHs NMOJI3YHA.

Cocrapasiomime  Kopuosnmea  cuibl  napajJiejibHble  JIHHHH
IKCLHEHTPHUCHTETA B TeUEHHH Bcero 060poTa HanpasJieHbl B OAHY CTOPOHY BHE
3aBHCHMOCTH OT HANPAaBJIEHHS BpallleHHs Belylero 3BeHa.

3a oauH oGopoT BeAYMIHX Y3JI0B H JeTajied arperara cymma
cocrapiasiomux Kopunosmca H HeHTPOOEKHBIX CHJ NapaulelbHbIX H
HANPABJIEHHBIX B CTOPOHY OT HEHTPa OKPYKHOCTH HEMOABHKHOH NJIACTHHBI,
PACHOJIOKEHHOH ¢ DKCHEHTPHCHTETOM K HEHTPY OKPY:KHOCTH poTopa,
NpeBbIMIAeT CYMMY COCTABJISIIOIIAX HEHTPOGEKHBbIX CHJI HANpPaBJICHHBLIX B
NPOTHBOMNOJIOXKHYIO CTOPOHY.

Vka3zanHble Bbilie cooTHomenusi Kopuonnca m HeHTpPOOEKHBIX CHI
HCMOJIb3yeTesl U CO3AaHHSl JABHIKHTEJSl TPAHCIOPTHOTO CPEICTBA,
npejajaraemMasi KOHCTpyKIHeH H300peTeHHOro arperara. )

Ilpu 3Toili KOHCTPYKIHH o0ecneYyHBaeTcsi MOJIHOE ypaBHOBemnBanne
nonepeYHbIX ABHKYIIHM CHJI H MOMEHTOB OT HHX, BO3HMKAIOWMX NpHu pabore
arperara.

Jlns obecnedeHns peBepca ABHXKYIIeH CHJIbI HENOABH)KHAS NJIACTHHA
yCTaHABJIHBAETCS B KOPIYCe MOJBHKHOIN ¢ BO3MOMKHOCTBIO YCTAHOBKH OCeH
UHJIHHAPHYECKHX OTBEPCTHH ¢ IKCHEHTPHCHTETOM C O/IHOiH CTOPOHBI OT OCeH
BpalleHusi pOTOPOB — ABH:KYINasi CHJia OyleT HanmpaB/ieHa B OHY CTOPOHY H
YCTAHOBKH OCeil HHJIHHAPHYECKHX OTBEPCTHH ¢ NPOTHBONOJIOKHOH CTOPOHBI
OT oceii BpalleHHsi POTOPOB —  JABHXKymWas cujia Oyaer HampapjeHa B
NpPOTHBONOJOKHYIO cTOpoHY. B o000MX KpaiiHHX M0JIOKEHHSX ILIACTHHA
($pHKCHPYETCS HEeNOABHKHO OTHOCHTENBHO KOPIyca.

KopHoauca 4 UeHTpPOOeKHbIE CHJIbI B M300pETEHHOM arperare HMeIOT
KBaAPaTHYHYIO 3aBHCHMOCTb OT YIJIOBOH CKOPOCTH BpailleHHs POTOPOB.
Eciu NpHBOAMTL B [JBHXKeHHe IBHKHTE/Ib ABTOMOOHIBLHBIM JBHraTe/ieM
(MoTopoMm) ¢ Auanazonom o6oporos 1200+3500 06./muu. noxy4auTes: npu 1200
00./MHH yrJjioBasi CKOPOCTb 0 Oyaer paBHa

o =27+ 1200 =125,6 paa/cek, n ®>=15775,36,

60
a npn 3500 06/mun © =27 -3500 = 366,31 pan./cexk., ®*=134183,02
60

KBazpar yrioBoii ckopoctd Bo3pacraet 134183,02/15775,36=8,51 pasa,
3HAYHT M ABHKYIIAs CHJIA Takxe Bo3pacTaeT B 8,51 pasa. IT0 nmokasbiBaeT,
YTO MPH MAJIbIX rabapuTax H Bece JBHKHTE/IsS MPH HCTOJL30BaHAH GOJILITHX
060pOTOB MOXKHO NOJYYHTb GO/IbIIME ABHAKYIIHE CHIBI.

B cBs3u ¢ TeM, 4TO0 BosHUKaomue Kopuossca 0 neHTpoOeXHbIe CHIIBI
BO3HHKAIOT BHYTpH arperata H JeHCTBYIOT Ha KOpHyC TOJKAKIMHM
HANpaBJeHAbIM YCHJIHEM H3HYTPH, TO Uil H300peTeHHOTrO ABHMKHTEH HE
TpebyeTcsi CUeNJIeHHsi ¢ OKpYKalomieii cpesioii (3emuis1, BOAA, BO3YX).
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B mHacrosimiee BpeMs Uil NepeJBHKEHHs] TPAHCOOPTHBIX CPEACTB
HCIOJb3yeTcsl O 3emile — CHelieHHe KoJleC HJIM TYCeHHI ¢ 3eMJeH,
acanbTOM, pesibcaMu, B BoJe HJIH BO3/yXe - cliellJIeHHe BHHTOB ¢ BOJOH HJIH
BO3/yXOM.

ToJibKO PpPEeaKTHBHBIM [BHKHTEIAM He TpeOyercss ANA CO3JaHHsA
ABHIKEHHs! CliellIeHHe ¢ OKpY»Kaluleil cpefoi, HO 1151 ero paGoThl TpedyeTcs
cHenHaJbHbIH JABHrarejb ¢ KOMIPECCOPOM /Ui HAarHeTaHusl BO3JAyXa H
HACOCOM [JIsi MOJAa4YH TOIJIMBA B KAaMepy CropaHusi H y 3THX [ABMiKATeJIeH
6o1bIIOH pacxo] TONIMBA HA €IHHHILY N0JIe3HOH MOLIHOCTH, CHJIBHBIH IYM
npu pabore.

JIBH:KMTEIH, CO3JaHHBIe € NPHMEHEHHEeM HM300peTeHHOro arperara
OyAyT 4YHCTO MeXaHHMYeCKHMH, TMOTepH MOMIHOCTH B HHX Oyayr
Pacxo0BaThLCS TOJILKO HA MpeoJo/ieHHe CHJi TPeHHsI H MOMEHTOB OT HHX B
y371axX H MeXIy AeTajisiMH BHYTPH arperaTa H IpH Xopouleil KHAKOH cMa3Ke
norpebHbIe A WX PpaGoThl MOMHOCTH OyAyT 3HAYHMTEJbHO HHKE, YeM Y
CYIECTBYIOUIHX IBHIKHTeJIel, COOTBETCTBEHHO OyleT yMEHBIIATBHCSl Pacxon
toninpa. [IpH NMpuMeHeHHH TaKHX ABHKHTe/led HAa aBTOMOOMJINIX OTHAAaeT
HeoOX0AMMOCTL B KopoOke mepelay, KapJaHHOM BaJjie, BeAyHIeM MOCTe,
yMEeHbIIATCS PAacXo} TOILIHBA, YJYYHIHTCA JKOJIOTHsi GOJBLIIMX TrOpo/IOB,
HCYe3HeT BJMsAHMEe MPOOYKCOBKHM KOJeC Ha ILNIOXHX /I0porax Ha ABHKEHHE
apromoOu/n. Ilpu npuMeHeHHH TAKHX ABHKHTE/IEH HA BOJONJIABAIOMIMX M
JeTaloIMHX TPAHCNOPTHBIX CPeACTBaX 0THAAaeT HeOOX0AHMOCTh B ABHKYIIHX
BUHTaX, nMeomux HeBbicokuii KITJL (nopsaka 40%), ucue3HeT IIyM BUHTOB,
yMEHbLIIUTCH MOTpPeOHAsh MOMIHOCTh, 3HAYHTEIBHO COKPAaTHTCH Pacxon
TOINJIMBA.

Jlig  Xxopomiero DOHHMAHHSA CYIHOCTH H300peTeHHOro arperara
paccMOTPHM KMHEMATHKY CKOpOCTell H YCKODeHHH M IHHAMHKY CHJI OXHOH
CeKIMH  HampaBJsiolledi  NOBEPXHOCTH  poTOpa ¢  MOJ3YHOM H
UMJIHHAPHYECKOH MOBEPXHOCTHI0 HEMOABIUKHOM MuIacTHHbL [ljisi npoOCTOTHI
Ha30BeM 3To ycTpoiicTBoMm (depT Neb). :

Jlns yno6crBa yka3aHHsl HanpaBJ/ieHHsl CKOpOCTed, CHJI H yIJI0B
noBopoTa Ha ueprexke NeS ykazaHbl ocH KoopamHAT «X» «Y» ¢ Havajlom
KoOpAMHAT B ueHTpe ocH okpyxHocTH O1 Och «X» NpoOXOAHT MO JIHHHH
coenunsiiomeii meHtpsl O1 u O: (imHAs 3KcueHTpHcHTeTa). HanmpapieHune
BpalieHusi NPHHATO NPOTHB YacOBOH CTPeJKH, YIJIO0Basi CKOPOCTH
00603Ha4Y€eHA ©, YroJ1 BpauieHus 0003Ha4YeH d.

Ilpu npuBYIATEILHOM BpallleHHH OT MOTOPa OJHOr0 pOTOpa arperara
noasyn N oT Bo3jelcTBHSI LEHTPOOEXKHOH CHJIbI MepeMelaeTcss OT OCH
BpallleHuMsi N0 HANpaBIsioUiell TMOBEPXHOCTH M MNPHXKHMAETCAd KAaTKOM K
HUIMHAPHYECKOMY OTBEPCTHIO M OOKATHIBAETCH IO OKPYKHOCTH paanyca
0:C, a uenTp ket noasyna N, B Touke «B» eHTpa OCH Na/bua NOA3yHa,
nepeMeIaercs no okpyknoctu paguyca O:B.

3a cuer pacnosoxenus uentpa spaumenuss O: poropa u uenrpa O:
unsmaapudeckoro orseperus 02C ¢ sxcnentpucurerom E momsyn N Gymer
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COBepIIaTh KaK BpallaTeJbHOE JABM)XKEHHE (IIEPEHOCHOE), Tak H
npaMoiuHeiiHoe ~ (OTHOCHTENbHOE)  JABIDKEHHE  BJOJb  HalpaBJisiolieH
HOBEPXHOCTH POTOpa MEXaHU3MA.

BpamnarensHoe aBIKeHHe moi3yHa N OyneT NpoMCXOAWTh COBMECTHO C
pPOTOPOM C YIJIOBOH CKOPOCTBIO ® M C IIEPEMEHHBIM paJHyCOM BpalleHHs I
paBHOTrO 0Tpe3Ky O1B B KaXX[plii MOMEHT BpallleHHS.

IpsiMonuHelHOe IBUXKEHHE Moia3yHa N B paJviaJbHOM HalpaBlICHUH
Oy/leT HaIpaBJIeHO TPH yIiiax moBopoTa potopa o. ot 0°mo 180°k uentpy Ol, Tak
KaK Ha 3TOM ydYacTke BpaiieHHMs orpe3ok Ol1B=r ymeHblaercs, a mpu yriax
spauenns a=180° no 360° or nenrpa Ol, Tak KaKk Ha 3THUX y4acTKaX BpalCHMs
otpe3ok O1B=r ysennumuBaercs.

Kax u3BecTHO H3 (DH3UKH U TEOPETUYECKOM MEXaHHUKM IPH COBEPLICHHUH
TeloM  (Maccoif)  ONHOBPEMEHHO  BpalaTeNbHOrO  (IEPEHOCHOr0) U
IPSMOJTIHEHHOTo (OTHOCHUTENLHOTO) ABWKeHHi BosnukaeT Kopuonnca cuna. B
HaIleM yCTPOMCTBE TOXeE TpPH BPaIlleHHH poTopa Maccod monsyHa N cosgaercs
Kopuonuca cuna Fxop. Cocrasnsromue Kopronuca CHiibl napajlleibHbIe JIMHUA
SKCLEHTPUCHTETa B TEUEHUH BCEro 00OpOTa HAmpaBleHbl B CTOPOHY OT LECHTpa
OTBEPCTHsl HEMOIBIWXHOH InacThHBl «C» K UEHTPY BpallleHHs poTOpa BHE
3aBHCHMOCTH OT HalpaBlIEHHUs €r0 BpallEeHHMS.

IIpu BpallleHMH POTOpa, OH YBJIEKaeT BO BpaIllEHHE PACIOJIOXEHHBIH B
ero HampaBisiomed noasyH N, BO3HHKAaeT COrIAacHO 3aKOHY (GM3UKH
HeHTpoOexHas cuia paBHas Fye, = mo’r (cm.uepTex Nel), re,

F cu - LEHTPOOEIKHAS CHIIA;

m - Macca rmoa3yHa N

o - yriioBasi ckopocTb potopa Ol 4,

r - paadycC pacHoJIOKEHHs: MacChl m.

B HameM ciiydae r IIpH KaXIOM MOJNOXEHHUH yIiia noBopoTa potopa O/4 a
paBHo oTpe3ky OIB, ero Bemu4HMHa Ie€peMeHHA, 3aBHCUT OT BEJIMYHHbI
SKCIIEHTPHCHUTETA U yIJla IOBOPOTA (.

IlentpobexHas cuna Fy, B MeXaHH3Me, NPUIOKECHHAs B TOYKE B, 3a
cdeT ONOpHI IOJI3yHa B HaIpaBlAIOLIeHl MOBEPXHOCTH U PEaKIUH B MECTE
KOHTaKTa POJHKa IIOJ3yHa C OKPYXHOCThIO Konbla pamuyca O,C byzmer
pasnaratbess Ha cocrapmonye e, (pamumanbhast) U Fie . (xacarenbHast) (cM.
yeprexx Ne 6). Ilpu yrmax mosopora o oT 0° mo (mpuMepHO, 3aBUCHT OT
penmunHbl E) 70° - 85° u oT (mpuMepHO, 3aBUCHT OT Belu4MHbI E) o = 275° -
290° 1o 360° cuna Fyenr OyAET HMETH COCTABIIOMIYIO F ey rx CTOPOHY «+X», TIPH
yrnax mosopoTa a oT (mpuMepHo) 70° - 85° mo 275° - 290° 6ymetr uUMeTh
COCTABISIOUYI0 Foeurx B CTOpoHY «-X». Cocrapmsmomas Fuenr OyZeT HMETH
HanpaseHue npy yriaax o ot 0°mo 180° «+¥», a npH yriaax a ot 180° mo 360°
«-Y».

Cocrapisowmasi Feq IpHIoxeHa B Touke B neprnenaukynspro x O1B u
Ha MPOTSXEHUH Beero obopora ot o =0° no a =360° HampasieHa B obuem B
CTOpPOHY «+X» C OTKIOHEHUAMH BBEPX-BHU3 OTHOCUTEIBEHO OCH X.

3a cuer TOro, 4ro moa3yH N coBepmIaeT OJHOBPEMEHHO
BpamiatelbHoe (TepeHOCHOe) M NpsSMOJHMHEHHOe BJOJb pajuyca
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(oTHOCHUTENBHOE) NBMXXEHUS IO 3aKOoHAM (PU3UKHU U TEOPETUUECKOIA
MexaHUKH BosHUKaeT Kopuomnuca cuna Fkop. (cM. geprex Ne 6) paBHasi
Fxop.=m'2® * Vr ' sin (®" Vr)
m -Mmacca 1nosisyHa N.
® - YIJI0Basi CKOPOCTh BpallleHus
Vr - ckopocTh ABHXEHHS noyi3yHa N mo pagnycy, 3aBUCUT
OT CKOpPOCTH U3MeHeHus paauyca O1B no Mmepe u3mMeHeHus yria o:

sin (®* Vr) - sin yria MexJy BeKTOpaMH yIJIOBOH CKOPOCTH ® U
CKOpPOCTBIO VT, B HallleM YCTPOMCTBe paBeH 1.

IIpu yrnax noBopora 3BeHa OlA ot 0° no 180° (® - mpoTUB YacoBoO#
CTpEeJKH) CKOPOCTh Vr HampaBieHa B cTopoHy K mneHtpy Ol, a mpu yriax
noBopota o oT 180° mo 360° HampaBierna B ctopoHy ot mentpa Ol. Ha
OpPOTSKEHHH Bcero obopora Vr moBopaunBaeTCs NMPOTHUB YacCOBOHM CTPENKH,
opy 3THX YycloBHAX yckopenme Kopuomuca Wkop HampaBlieHO B IeIOM B
CTOpPOHY «+X» C OTKJIOHEHHUSMH BHHU3 M BBEpPX OTHOCHUTENIBHO OCH «X», a
BosHHKaomas cuila KopHonuca Ha TPOTSHKEHHH Bcero o0opoTa Bcerza
HarpasJeHa B ITPOTHUBOIIOJIOKHYO oT YCKOpEeHHHA CTOPOHY
nepneHaANKyIapHO K paguycy Ol A u npunoxeHo k Touke B, HanpaBieHa B
IIEJIOM B CTOPOHY «-X» € OTKJIOHEHUSMHU BBEPX-BHH3 OTHOCHTEIBHO OCH «X».

Cuna Kopumomca Fxop. neiictByet Ha potop O1A m yepe3 Hero Ha KOpIyc
yCTpOKCTBA.

B uenoM 3a omuH o00OpOT B MmpeliaraéMoM Kak H300peTeHue
yCcTpoiicTBe, cymma cocTaBisitomux — F e ¥ - FKOp.x IpeBBIIaeT Cymmy
coctaBsirolX + F eux ¥ + F UeH.tx. D710 mo3BossieT cAeiaTb BBIBOI, YTO
YCTPOHWCTBO MOXKET UCIIONB30BAaThCs ISl CO3JaHUs JBUKHUTEIS.

JIns HarIsgHOCTH W JOKa3aTeNbCTBAa BBIMIECNPUBEACHHBIX JOBOJIOB
CIHeJaH pacyeT OJHOTO M3 BapHAHTOB YCTPOHCTBA CO CIEAYIOUMMH
napamMeTpaMu:

Pagnyc poropa : OlA =rl =0,12M,

Paguyc OKpY>KHOCTH TiepeMellleHus eHTpa noimsyHa N: O, B=n,

=0.09m.

OxkcuentpucureT: 0102 = E=0,03m.

Macca non3yHa N: m = 0,2 kr'cek 2 Im

VrioBas ckopocth Beayinero 3seHa O1A : o = 314,159 pan/cex npu
n = 3000 o6/MuH.

Jins  ompeneneHuss CKOpOCTM Vr IpH  pPasHBIX YIrjlax IIOBOpOTa
OIIPEIENIAIOTCS ClIeAyIoIIne NaHHble uepe3 Kaxaple 10° yria mosopoTa potopa
Ol1A:

-ppems nopopora poropa O1A Ha yrom 10°-At10°,
-pacCTosiHHe IepeMellleHHs monasyHa N 1o paguycy B
HanpasJsoeii poropa O1A npu yrie ero nosopora Ha 10° -AS 10°,
-cpeIHHe CKOPOCTH IepeMelleHus noazyHa N 3a Bpems At Ha
otpeskax AS kax Vrg, AS / At npu o. =(5+10n)°, rae n - 0 : 35.

Tak Kak ydYacTKM Jyrd mnepeMelieHus noiusyHa N 3a 10°
He3HAUYMTENbHbI, NpUHHMaeM oTHomeHUus AS/At kak cpegHue



10

CKOpPOCTH IIOJI3yHa Ha OJ3THX YydYacTKax, TO €CTb Vr,. Oyner
COOTBETCTBOBAaTh CKOPOCTH NOJ3yHa B Todkax Mo ayre paamyca O1B mpu o
(5+10 n) °, roe n Mensetca ot 0 go 35.OTH TOYKU OGYAYT COOTBETCTBOBATH
yriam nmoBoporta a. =5°, 15°, 25°... 345°, 355°.

Jnsa onpeneneHuss At BHadane ompeneiseM BpeMs OIHOTO obGopoTa,
T.€. HOBOpoTa Ha 360°.

2n/0=6,28318/314,159=0,02 cek.

Bpems nosopota 3BeHa OlA na 10° B 36 pa3 MeHblIe BpeMeHH OJHOTO
obopota.At 1 0° =0,02/36=0,00055555 cex, CocTaBisieM o TeopeMe CHHYCOB
u3 TpeyroiapHuka O1BO2 otHomeHue

OB = _E O1B- E siny
siny sinf} sinf3

s onipeniesieHus yriloB YU B ¥ UX CHHYCOB TaKXe
BOCIIOJIb3yeMCS TEOPEMOii CHHYCOB M COCTaBHM
paBeHcTBO:_E__ = O,B sinf = E sin
a

sinfB  sin a. OB

BreiuucauB sin uepe3 kaxasle 10° wu3sMeHeHus yria o,
omnpenenseM yrou 3, a 3ateM u yroux y kak (180° - a. - B), JaHHBIe 3aHOCUM B
tabmn. Nel.

3arem BeIUHCIAEM pa3Mepsl paaunycoB O1B u pazauily Mexay paguycamMu
yepe3 Kaxasle 10° u3MeHeHHUs yria o, Kak IIyTh NPOXO0XXAECHHs MOI3YHOM
N no paguycy B Hanpasisatomux 3a 10° mosopora poropa O1A AS 10°.

Jlanee I KaXXJOI'0 Y4acTKa MOBOPOTA yTJia 0. BEIYUCISEM Vg,

3Hast Vrg,,. mnpu ymiax mosopora (5+10 n)° ompenensieM CKOPOCTH
Vr npu yriiax moBopoTa o KpaTHbIX 10°, To ecTh

a = (10+ 10 n)° npu u3menenuu n ot 0 go 34(10°, 20°, 30° ... 340°,
350°). V,=[Vrcp. 0 =(5+10n)° + Vi, 0 =[5+10(n +1)°]] /2 mnpun=0:34

Bce »TH BHIIIEYKa3aHHBIE JJAHHBIE 32aHOCHM B Tabymmusl | u 2. Jlanee
BEIYHCJISAEM CHJIBI BO3HUKAKOIINE B MeXaHU3Me F .., FKOp., ¥ 3aHOCHM 3TH
JaHHBIEC B TaOaULbI 2-3.

Foex B MEXaHHU3ME€ pa3jaractcsi Ha paauaibHYIO Fi,, JEHCTBYIOLIYIO
Broibp JauHuu O,B, mnpunoxeHHas B Touke B, u KacaTeJbHYIO Feq:
JEMCTBYIOLIYIO MIEPIEHMKYJIIpHO paguycy O1A U mpunokeHHyIo B Touke B (cm.
gepT. Ne6).

PaguansHas cocraBsiomas F,.r feficTByeT Ha HEMOABHXKHYIO
miacTiHy «Cy» 1 depe3 Hee Ha Kopmyc. KacarensHas cocTasisitoniast
FuenieiicTByeT Ha poTop Ol A 1 yepe3 Hero Ha KOpIyC yCTPOMCTBA.

Cocrasnsromyio FueH.r. BeiuuciseM no ¢popmyiie COrjacHO CXeMbl
pacnoyioxeHus cui B 4epT. Ne6Fuen.r. = Fy,/cosP, nanee F,, , paznaraem
Ha Fieurx ¥ Frenry. - BIOJB oceit X u Y o Gopmynam:

Fuen.rx = Fuen.r.'cosy u Fuen.ry = Fuen.r. - siny
KacartenpHyio coctaBiasomyo Fcen.t oT HeHTpoOeXHOH CHIIB
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BeiyuciaseM 1o ¢opmyne F.,~Fuen.'tgB, a omnpenenenue ee
COCTaBJIAIONIUX HMPOU3BOAUM Cpa3y COBMECTHO C COCTaBIsAIOIUMHU Fkop
cunpl Kopuonuca, 3to OyaeT onucaHo B clieayrpomnem ab3aue.

Cuna Kopuonuca Bcerga TnpujdoxeHa B Todke B m
neprneHIuKkyIspHa Kk paguycy OlA takxke kak cuna FueH.t, mostomy and
pacuetoB Oepem wux pasHocTh (Fxop.-Fuen.t) u ompepenseM HX
cocTaBlsfomKe BAOIb oceit X U Y no popmynam:

(Fxop. - Fuen.t)x = (Fxop. - Fuen.t)*sin o
(Fkop. - Fuen.t)y = (Fxop. — Fuen.t) *cos a
ITpu pacuerax cun Fuen.r.x, Fuen.r.y, (Fxop. - Fuen.t)x u (Fxop. -
Fuen.t)y yuuThiBaeM HX HalpaBlIeHHE U 3alHChiBaeM B Tabauubl 2 ¥ 3 co
3HAKaMH «+ M -» U9 KaXJ0TOo X 3HaueHus yepe3 10° yrna mosopoTa o..
Cocrasnsiem cymMmsl cun XFx u LFy ycrpoiicTa 4epe3 10° u 3aHOCHM B
TaONHILY 3 CO 3HAKOM «E».

AHanu3upys CyMMBI CHJI B IeJIOM 3a OIHH OOOpOT poOTOpa,
ybexxmaeMcsi, 4To cyMMa XFX HanpaBleHHBIX B CTOPOHY -X OOJBIIE CyMMEI
YFx wHanpasjeHHBIX B cTopoHy +X, cymma cui XFy HampaBI€HHBIX B
cropony +VY u -Y paBabl 0. ®akT, 4To cymMa CuJl XFX HampaBjieHHBIX B
CTOpPOHY «- X» 0OJblile YeM CyMMa CHJI HaIPaBIEHHEIX B CTOPOHY «+X»
NOATBEPKIAET BO3MOXXHOCTH HCIOJIb30BaHMS YCTPONCTBA MJIsi CO3NaHHUS
JBUOKUTEISA.

IIpu pabGoTe paccMaTpUBaeMOro YCTPOMCTBA KpOME OCHOBHBIX
Kopuonuca Hu LEHTPOOEXKHONH CHJI BO3HMKAIOT CHJIBI, YCKOpEHHS,
CKOPOCTH H JIBHXKEHHUS noja3yHa N B paaHallbHOM HalpaBlIeHWH MO paauycy
O1B.

Ha yuyactke BpamieHus a = 0° - 90° nonsyn N ABHXKETCS K HEHTPY

O1 co ckopocthio Vr (cM. Tabn. 2) [ns aToro ABMXKEeHMA K MON3yHYy N OT
oteepcTus O,C Oyzmer mpuiIoKeHa cuila, HanpasieHHas K HeHtpy Ol ¢
Ipeo0JIEHHEM OJHOBPEMEHHO LIEHTPOOEKHOM CHUJIBI.

W3 Tabuuusl 3 BHAHO, YyTO Vr pacret ot 0° mo 70° yria moBopoTa o,
Hanbonblee yCKOpeHHe co3faercs Ha ydactke a = 10° - 20° ¢

Vr,10° =2,156M/cex u Vr,3° =4,205M/cex. Cuna paus co3aaHus
yckopenus Oyner pasHa F = m-a=me(Vry,°-Vr,10%) = 0,2(4,205-2,156) =
0,414 H, To ects mpu o = 20° k nmom3yHy N or orBepctus O,C Oyner
NpHUI0XKEeHa yKa3zaHHas CHJa IUTIOC CUIa, paBHAas LEHTPOOEXKHOH cuie u
HampaBieHHas K weHTpy. OTr momyna N kx orteepcruio O,C Oyner
MpHUJIOXEHa Takas JXe CHJa, HampaBieHHas oT ueHTpa. Ha npyrumx
yuyacTkax a = 0°- 90° cuia, mpunaraemas K noisyny ot orsepctust 0,C
OyJeT MeHbIIIE M3-3a MEHBILINX BEIMYUH YCKOPEHUH.

Ha yuacTtke o = 90° -180° HauGonpiuee yckopenue nonsyna N 6yner
Ha ygactke a = 130° - 140° u cuna, coszjaromas 3TO yCKOpeHHE Oynet
paBia F = m*a = m (Vr, 110° - Vr,130°) = 0,2(5,62-4,48) = 0,288H
HampaBjeHa OT UueHTpa. Ha apyrux ydacTtkax, a = 90° -180° sta cuna
6yner menbie. [Ton3syHn N u orsepcte O,C GynyT
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JeiicTBOBaTh APYr Ha Jpyra ¢ CHUJIOH, co3jaroleidl YyCKOpeHHe, ILIC
CUJION paBHO# LIEHTPOOEXKHOM cuIe.

Ha yuactke Bpamenus, o = 180° -270° momsyn N aBuxkercs oOT

IHEHTPa M CKOPOCTh €ro IOCTOSHHO pacTeT. JTO IepeMelieHue Oyrner
CO3/1aBaThCs 3a CYET MASHCTBUS W YMEHBIICHUS IEHTPOOEKHOU CHIIBI.
HauGonsillee yckopeHWe mNoJi3yH OyJeT HUMeTh Ha YydacTtke o=220°-
230° u co3pmawmas ee cuna O0yner paBHa F=m-a =m (Vr,230°- -
Vr, 220°) = 0,2 (5,62 - 4,48) = 0,288H. ITon3zyn N u orBepctue O,C
6yayT Bo3aelicTBOBaTh JApPYr Ha Jpyra ¢ CHJIOH, paBHOM
[EeHTPOOEKHOM, YMEHbBIIEHHO! Ha CHIIy AU IlepeMellleHUs MOoNI3yHa.
Ha yuacTtke, a = 270°-360° ckopocTh moi3yHa yMmeHbwaercs. Cuna,
BO3JEHCTByION[ass Ha IMOJ3YyH, OT CHIDKeHHs Oyner Haumbonpled Ha
yuactke o =340°-350°, HanpaBieHa K LEeHTPY U paBHa F = m*a =m
(Vr,340° - Vr,350°) = 0,2(4.205-2.156) = 0,414H. Ha npyrux
ydacTkax moBopoTta 0a=270°-360°3To 6yner Menbume. IleHTpobOexHas
cujla YMeHbIIEHHas Ha 3Ty BeJIW4YUHY, OyAeT BO3JEHCTBOBaTh Ha
orBepctue O,C. VYuuTheiBasg, UYTO CHIBI, CO3JalOUIMe ABHKEHHE
non3yHa o paAudycy Ha IpOTSDKeHHM  Bcero  obopora,
HE3HAUYUTEIbHB M Ha HECKOJBbKO MOPSAJKOB MEHbIIe I€HTPOOEKHBIX
CHJI, B JaJbHEHITUX pacueTax OHU HE YUYHUTBIBAIOTCS.

Yro6bl ybeauThCs B BO3MOXHOCTU CO3JaHUS [IBHXXHUTEIEH C
NpUMEHEeHHEeM BBIIIEONCAHHOIO YCTPOUCTBA CAENAaEM pacyeT JBHKYIIHX
CHJI JJIs pPOTOpa, UMEIOIIEro 4 yCTpOHCTBa, paclloIOKEHHBIX Ha OJHOH OCH
O1 paBHOMEPHO IO OKpPY>XXHOCTH 4yepe3 90° xkaxablid, T.e. Ha ocu Ol poropa
OyAeT pa3MelleHo Mo 4 OMMCAaHHBIX yCTPOHCTBA C ONMHAKOBBIMHU 110 ITapaMeTpam
HaANpPaBJISIIOIMMH ¥ TIOJI3yHaMH, C PaclloIOKEHHEM LEHTPOB THKECTH
IIOJI3YHOB B OJTHOH MJIIOCKOCTH M OAHOH INIACTHHOM «C» ¢ 3KCHEHTPHYHBIM
orHocutenbHO Ol otBepcTueM O,C.

YcrpoiictBa 0O0BeMHEHB! B OMMH OOIIHIA POTOP ¢ HANIPABJIAIOLIUMH
NOBEPXHOCTIMH.

INpu monoxenusx nepsoro ycrpoiicrea O1A 0°, 10°, 20°, 30° u 1.1,

BTOpO€ YCTPOHCTBO OydeT HaXOAMThCSA, COOTBETCTBEHHO, B IOJIOKEHUAX
90°, 100°, 110°, 120° u T.1., TpeThe YCTPOHCTBO OyAeT HAXOAUTLCS B
nonoxenusax 180°, 190°, 200°, 210° u T.4., 4eTBEpTOE YCTPOHCTBO OyneT
HaXOMUTHCS B mojoxeHusx 270°, 280°, 290°, 300° u 1.a. 3areM BeIOUpas

CHUIBI IJISl 3TUX MOJI0XeHu# u3 Ta0aunel Ne 2 u Ne3 _
M CYMMHpPYS UX MMOJNYYUM BenuuuHH - XFX, -ZFy, + LFy, nns nonoxeHni
yepes kaxaple 10° moBopoTa poTopa B LIEJOM, 3aHECEM 3TH JAHHbIE B
tabnuie No4.

DTOT aHainM3 [OOCTATOYHO TmpoBecTH Ao yriaa 90°, npanee
3HAYeHHS CHUJI NOBTOPSIOTCS.

Kak BugHo u3 Tabm. Ne4 cymMma cUll BIOIb OCH «X» IOCTOSHHO
HaIpaBjeHa B CTOPOHY «-X» U cocrtasnger ot - 1171,25 no -1173H
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(B cpeanem 1172,5), a cyMMa cuJ B HampaBIeHHH «+Y» «-¥Y»
oTnnyaroTcsa He 6osee 0,5H (B npenenax morpemrHoOCTH pacuyeToB).

Jns coznanus nBuxutens (deptex Nel) HeoOXOonQHMO 00eCIEeUYUuTh
pa3MellleHHe B OJHOM Koplnyce JABYX pPOTOPOB C HapauleIbHBIM
OIHOCTOPOHHHMM HallpaBJIeHUEM HX JABHXYIIUX CHJ, pacloJIOKEHHEM
BpallleHNsT LEHTPOB TSXKECTH TMOJ3YHOB B OJHOH IIJIOCKOCTH C
OJMHAKOBHIMH IMOJIOXEHHUSIMHU TMOJ3YHOB MO YIJIy BpallleHus mpu cOopke
M C pa3sHOCTOPOHHUM BpallleHHEeM HX poTopoB. B aToMm cnyudae obmas
OBIDKYIas cuja OyJIeT paBHA CyMMe JBIXKYIIMX CHJI YCTaHOBIECHHBIX B
OJIHOM KOpIlyce pOTOpOB, Oyner obecrieynBaThCs NOJHOE YpPaBHOBEIIEHHOCTh
JBIDKATENS. OT BO3HUKAIOIIMX IOMEpPEYHBIX CHJI M MOMEHTOB OT HUX. B
cliydyae TaKoro JABHWXHTENsSs CKOMIOHOBAaHHOIO B OJHOM KoOpIlyce
ABYX POTOpPOB C YETHIPbMS yCTpPOMCTBAaMH B KaxJoMm obmas cymma
cunbl LFx 6ynet coctaBnsite 2345H.

Takas cuna moxeT no 3akoHy Heiotrona F=m-a, rge a -
yCKOpEHHUE, IpUaaTh Macce 255 KT. (Bec aBTOMOOUA «Bonra» 2500 xr, a
macca m =2500/9,81=255 kr/cek’)) yckopenue a= F/m=2345/255=9,2 M/CeK
T.€. CKopocTh32,1 K/4ac, a ¢ y4eTOM COIPOTHBIICHUS ABHXECHUIO CBO6OIIHO
CO3[acT CKOpOCTh 25 KM/Jac 3a OZHY CeKyHny, a 3a 10 cex. Co3snacTt
ckopocTh 250 xMm/gac.

AnanorudHo cuaeinaem tabnuny cyMmbl XFx Ne 5 nmus portopa ¢
IIECTBIO ycTpoiicTBaMu 4depe3 60° u moyiyduM, 4TO B 3TOM cly4yae
aeumxymas cwia cymMm XFx paBHa 1758H, a nns asuxurens co
CIBOEHHBIMH poTopaMu ABIxutens 758:2=35 16H.

JlenaTh TaGaUIy AN pOTOpa ¢ BOCEMbBIO YCTPONCTBAMH HAa OJHOM OCH C
pacIIoNIoKEHHEM HX B OJHOM poTope 4depe3 45° HeT HeoOxoauMocTd H 6e3
TabIMIBl SCHO, YTO JBHXYINas CcHia Takoro poropa OyneT paBHa
YIABOEHHON OBUXKYyIIEeH CHIIe POTOpa C 4YEeTBIPbMs YCTPOHCTBaMu T.e.
2345H x 2=4690H

NIns obecriedyeHUsT peBepca ABHUXHTENS IpPelyCcMOTpeHa
MONBM)XHOCTh HemoaBXHo#l mmactuabel «C» Ha BennuumHy 2E  1is
nepemeieHus ee ocu O, B Apyrymo ot ocu Ol poropa CTOpOHY Ha BEIMYHHY
E u bukcanuu ee B 000UX NOJOXKECHHUIX.

AHanu3 cWiI M MOMEHTOB BO3HHKAWIIWe MpU paboTe IBHXKHUTENA C
IBYMS pOTOpPaMH CKOMIIOHOBAaHHBIX H3 YeTBHIpEX YCTPOUCTB ¢
BBILIENIPUBEACHHBIMY [TapaMeTpaMy MOKa3bIBAIOT, YTO MpPU paboTe MOIHOCTH
OyleT pacxo[0oBaThCs TOJBKO HA IIPEOONIEHHWE MOMEHTOB BO3HHMKAlOIIMX OT
CHUJ TPEHMSA NPH KayeHHH KaTKOB IIOJI3yHOB, CKOJBXEHHS IIOJI3YHOB B
HalpaBIAIOINX, BpallleHNH MOAIIKIIHUKOB, POJIMKOB, BAJOB POTOpPOB, NepeAayiu
BpallieHus MeXAy poropamu. Ilo mpenBapHTEIRHOMY pacyeTy BO3HHKArOLHUe
CHUJIBl ¥ MOMEHTBI COIPOTUBJIEHHS BPAllleHHIO Y TaKOro ABMXKHUTEINs CO34aI0T
IOTEPM MOIIHOCTH IpPH Xopomed cMmMaske U Kod3QPUIHEHTaX TpEeHHH
ckonpxenns 0,008 u xadyenus 0,005 oxomo 3,0kBT

IIpu yBenuueHun oboporoB OapabaHa ABMXKYyHas cuna Oyaer
pacTH B KBaJpaTUYHON 3aBUCHMOCTH OT 060POTOB.

s mﬁnaxaHOB/



Taba. Nel

| a’ Sin o Cos o Sin B B° Y Sin vy Cos y Cos B tg B

! 0°, 360° 0,00000 1,00000 0,00000 0° 180° 0,00000 1,60000 1,00000 0,00000
10°,350° 0,17365 0,98481 0,0578833 3°19'7" 166 °40'53" 0,23036383 | 0,973101833 | 0,9983277 0,05798383
20° 340° 0,34202 0,93969 0,11400665 6°32'47" 153°27°13" | 0,44692367 | 0,89456817 | 0,9934787 | 0,114755
30° 330° 0,50000 0,86603 0,1666665 9°35'39" 140°24'21" 0,637343 0,7705765 | 0,986014 | 0,169035
40°,320° | 0,64279 0,76604 0,2142633 1222'20" 127°37'40" 0,79199 0,61053333 | 0,9767767 | 0,2193533
50° 310° ! 0,76604 0,64279 0,2553466 14°47'39" 115°1221" 0,9047845 0,425871 0,966848 0,2641015
60°,300° 1 0,86603 0,50000 0,2886766 16°46'44" | 103°13'16" 0,973494 | 0,22870733 | 0,957424 | 0,30151467 :& :
70°, 290° 0,93969 0,34202 0,31323 18°15'15" 91°44'45" 0,9995325 0,0304675 0,9496775 0,32983 '
80°, 280° 0,98481 0,17365 0,32827 19°9'49" 80°50'11" 0,987239167 | 0,159256833 | 0,9445865 0,3475213

. 90°,270° 1,00000 0,00000 0,3333333 19°28'16" 70°31'44" 0,9428133 0,333332 | 0,9428133 | 0,353548

'L 100° 260° | 0,9848] 0,17365 0,32827 19°9'49" 60°50'11" 0,87323567 0,48730417 | 0,9445865 0,3475213 .

¢ 110 ° 250° ’ 0,93969 0,34202 0,31323 18°15'15" 51°44'45" 0,785275 0,6191475 0,9496775 0,32983

I 120°,240° | 0,86603 0,50000 0,2886766 16°46'44" 43°13'16" 0,684816 0,7287167 | 0,957424 | 0,30151467

‘ ; . _ ‘ :
130%230° | 0,76604 | . 0,64279 | 02553466 | 14°4735" | 35°1231" 0,576514. | 0,817084 | 0,966848 | 0,2641015
140°, 220° i 0,64279 0,76604 0,2142633 12°%22'20" 27°37'40" 0,4637233 0,8859767 0,9767767 | 0,2193533
150%,210° 1 0,50000 0,86603 0,1666665 9°35'39" 202491 0,3486645 0,937245 0,986014 | 0,169035
160°, 200° f A 0,34202 0,93969 0,11400665 6°32'47" 13°27'13" | 0,23266067 0,972557 0,9934787 0,114755

p 170 ° 190° ‘ 0,17365 0,98481 0,0578833 3°19'7" 6°40'53" 0,11634617 0,9932047 | 0,99832767 | 0,05798383

' 180° -~ 0.00000 1,00000 0,00000 0° 0° 0,00000 1,00000 1,00000 0,00000

%gi—)a&ﬁaaxanw



Ta6s1. Ne2

o’ 0B=r, AS, cpenuss Vr.op. Vr, M/C, Frop., H Fuen, H Fuen. pan. H. | Fuen.panx,
M M M/C, npu yraax | npu yrilax H
o. = (5+10n)° o = (10+10n)°
n=190s35 n=0335
0°%360° 10120000 |0 |50 1 g0081 0,00000 0,00000 2368,7 23687 $2368,7
10°,355° 0119394 | 0,000606 |, 12005 2,15588 270,9 2356.7 2360,6 +2297
20°,340° | 0,1176046 | 0.0017894 22 4205111 528.4 2321 .4 2336.6 +2090,3
30°,330° [ 0,1147217 | 0,0028829 | 25° 5,189272 6,0430205 759,4 2264.5 2296.6 +1769.7
| 35° 6,896769 |
40°, 3207 10,1108902 | 0,0038315 | 450 g6 1506 | 7,5789758 952.4 2189 2241 +1368
50°,3107 10,1063007 | 0,0045895 | ., " "7 | 87501575 1099,6 2098 2170 +924
60°,300° | 0,1011679 | 0,0051328 | >3 92391324 | g's1a3541s 1195.4 1997 2085.8 +477
65° 9,7856179
70°.290° 0,0957315 | 0,0054364 | 750 99171002 | 9.851408 1238 1889,7 1990 +60.6
80°,280° 10,090222 | 0,0055005 | o, | 97905679 1230 1781 1885,5 -300,3
90°,270° 100848532 | 0.0053688 | 85 966393 9,376834 1178 1675 1776.6 -592
95° 9.0807509
100°, 2607 10,0798034 | 0,0050498 | 50 g 2660427 | B,6783368 1090.5 1575 1667.4 812,
110°, 2507 10,0752107 | 0,0045927 | . - 2" | 7772118 9767 1484.6 1563.3 -968
120,240 10,0711678 | 0,0040429 | !> T2772928 1 g'ang0073 | 5457 1404.8 14673 -1069
125° 6,1825218
130°,230° [0,0677331 | 0,0034347 | 135° 50492305 | 5.615876 705.7 1337 13828 1130
140°,220° | 0,064928 | 0,0028051 o e 4,476195 562.5 1281.6 1312 -1162,4
150°,210° | 0,0627596 | 0,0021684 | 143 3903159 | 3733003 419 1238.8 1256.4 11775
155° 2,76608766
160°, 200°  [0,0612220 | 0,0015367 | 1450 | 6605166 | 22133 278 12085 1216,4 21183
170°,190° | 0,0603004 | 0,0009225 o erron 1,100621 1383 1190.3 11923 111842
180" 0,060000 | 0,0003004 | 173 0,3407254 1 5’55000 0,000 1184.35 118435 -1184.35

- Y.Ceiigaxanosn
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Ta6m. Ne3

o i Fuen. pan Y, Flen. xac., (Frop.-Fuen. kac) | (Fxop.-Fien.kac)X (Frop.-Fuen.kac)Y | Fx, H LFy,H
H H H H H
0°, 360° 0,000 0,000 0,000 0,000 0,000 +2368,7 0,000
10°,335° +543,8 136,6 134,3 -23.3 +132 +2273,7 +675,8
20° 340° +10443 266.4 262 -89.6 + 246 +2000,7 +1290,3
30°,230° +1463.7 382,8 376,6 -188,3 326 +1581,4 +1789,7
40° 320° +1774,3 480 472.4 -303,6 +361,88 +1064,4 +2136,0
50°,310° +1963,4 554 545.,6 -418 +350,7 +506 +2314
60°300° | +2030,5 602 593,4 -514 +296,7 -37 +2327
70°, 290° + 1989 623,3 614,7 -577.6 +210 -517 +2199
80°,280° +1861,4 619 611,3 -602 +106 -902,3 +1967,4
90° 270° +1675 592,2 5858 -585.8 0 -1177,8 + 1675
100°,260° | + 1456 547 5495 -535,2 T 95,4 -1347,7 +1361,6
110°,250° | +1227.6 489,7 487 -457,6 T 166,6 -1424,7 + 1061
120°,240° | 4 1004 8 423,6 422 -365,5 F 211 -1434,5 +793 8
130°,230° | £7972 353 352,7 -270 F226,7 -1400 +570,5
140°,220° | +608 4 281 281,5 -181 T 2156 -1343,4 +392.8
150°,210° 1. jag 206 4 209,6 -104,8 ¥181,5 -1282 +256.5
V'
160°, 200° | +283 138,7 139,3 -479 T131 -1231 +152
170°,190° | +138.7 69 69,3 -12 T 68,2 -1196,2 +70,5
180° 0,000 0,000 0,000 0,000 0,000 -1184,35 0,000

%Cefmaxaﬂop’




Taos1. Ned

o° | ¥ FxH 3 FxH > FxH S FxH Cymma |

NepBOro BTOPOTO TpPETHEro yereproro | 2. FxH
. L i _ o 4eTbipex

yoppouer8a yarpoderltl Yerpoueréd Ye7poderla |\ YeTpoueTl

0° | +23687 -1177,8 -1184.35 -1177,8 -1171,25

10° | ¥2273,7 -1347,7 -1196,2 -902,3 -1172,5

200 | +2000,7 -1424.7 -1231 -517 -1172

30° | +1581.4 14345 | -1282 237 721

40° | +1064,4 -1400 -1343,4 +506 -1173

500 | 506 -1343,4 -1400 +1064,4 -1173

60° | -37 -1282 -1434.,5 +1581,4 -1172,1

700 | =517 -1231 -1424.7 +2000,7 -1172

gqe | -902,3 -1196,2 -1347.7 +2273,7 -1172)5

o° | X FyH > FyH 3 FyH ¥ FyH Cymma |
T1IepBOTO BTOPOTO TPETbEro yerseproro | X FyH
GeFsos - . YyeTbIpex
cipoacrsl \vepoierda |\voppoitcréa Serpolcrby \verpokeTs,

0° |0 +1675 0 -1675 0

10° | +675,8 +1361,6 70,5 -1967,4 0,5

hoe | +1290,3 | +1061 -152 2199 +0,3

300 | +1789,7 7938 256,53 2327 +0.2

40° | +2136 +570,5 3928 2314 0.3

sge | +2314 +392.8 -570,5 2136 03

60° | +2327 +256,5 -793,8 -1789,7 +0,2

700 | +2199 +152 -1061 -1290,3 +0,3

goe | +1967.4 +70,5 -1361,6 6758 0,5

mn:xanma



Table Ne 5§

o« S Fx.H, T FxH, T FxH, S FxH, S FxH, T FxH, Cynma
nepBoe Y¢7= Ko BTOpOE Y07~80 | TpethescT—4% | ueTBepTOE Yorgo| TATOCYe7p-£o ECTOC A7 p-& me(qu:Z”I;;‘~r >

0° +2368,7 - 037 - 1434,5 - 118435 - 14345 - 37 1758,65

10° +2273,7 -517 - 1400 -1196,2 - 1424,7 + 506 1758,2

20° +2000,7 -902,3 -1343,4 - 1231 - 1347,7 +1064,4 1759,3

30° +1581,4 -1177,8 - 1282 - 1282,0 -1177,8 +1581,4 1756,8

40° +1064,4 - 13477 - 1231 - 1343,4 -902,3 +2000,7 1759,3

50° +506 - 1424,7 -+1196,2 - 1400,0 -517 +2273,7 1758,2

a’ ¥ Fy,H, T Fy,H, T Fy,H, T Fy,H, ¥ Fy,H, ¥ Fy,H, zC};?MM}?
HEPBOC YL 72 - & BTOPOCS70- V74 TpeTbeym;b«o”p 4eTBEpTOe ¥ y-4%| IsTOE y[’r/;ﬂlo mecToe ym}»fo mecmy};: ¢:7 g

0° 0 +2327 +793.8 0 -793,8 -2327 0

10° +675,8 + 2199 + 570,5 -70,5 - 1061 -2314 -0,2

20° +1290,3 + 19674 +392.8 -152 - 1361,6 -2136,0 +0,9

30° + 1789,7 + 1675 +256,5 - 256,5 - 1675 -1789,7 0

40° + 2136 +1361,6 + 152 -392,8 -1967,4 -1290,3 +0,9

50° + 2314 + 1061 + 70,5 - 570,5 - 2199 -675,8 -0,2

Y. Ceiinaxanos.
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®OPMVYJIA U30bPETEHKA

Arperat, CO3Jalolmmii, 32 c4eT BHyTpeHHMX Kopuomuca M LEHTPOOCXKHBIX CHIL

OJHOCTOPOHHE HAIpABJICHHYIO, IMOCTOSAHHYIO CHIy, JCHCTBYIOIIYI0 Ha €ro KOpHyc Kak
ABWKYLIAsd, MpEAHA3HAYECHHBI JUIA MCIOJIb30BAHMSA B Ka4eCTBE IBHXKUTENS TPAHCIOPTHOTO
CpelcTBa.

1.

ATperart COCTOMT U3 yCTaHOBJICHHBIX B €TO KOpITyCe JBYX C OJMHAKOBBIMH MapaMeTpaMH
MEXAaHH3MOB, POTOPHI KOTOPBIX YCTAHOBJEHBI HX OCSAMH IApaJIebHO, OCAMH HX
HAIPAB/IAIONMMX OBEPXHOCTEH B OJIHOM TLIOCKOCTH W OXHOM U3 3THX OCEH IpH cbopke B
nonosxkenuu 0°, a TAKKe COSOUHEHBI Mex Ty coboll 3y0uaroil nepenadeit ¢ obecneueHHeM
BpalleHHs MX [pH paboTe C ONMHAKOBHIMH OOOPOTaMHM M B IIPOTHBOIOIOKCHHBIC
CTOPOHBI M IIPABOIATCA B pabodee COCTOSHUE BPALCHHEM OT BHEIIHETO JABUTATELA.
Kax/piii MEXaHH3M IIPEACTaBISeT POTOP YCTAHOBJICHHBIH B KOpIyCe arperara Ha
MOMIIMITHAKAX C YETHIPBMS, WIH IIECTHIO, MM BOCEMBIO PaBHOMECPHO M paluajibHO
PACIIONOKEHHBIMA 110 OKPYXHOCTH HAUPaBJISIOLIHMH [OBEPXHOCTAMHU MpPSIMOYTOIBHOTO
ceueHHs, B KOTOPHIX Pa3MELIEHBI 110 XONOBOH MOCAIKE MOJI3YHEI (MHEPUHOHHBIE TpY3bl).
COCTOSINME KaXIBIH M3 JABYX, (OpMbl Mapaielenunena AeTaned, COCAMHEHHbIX
MOCPENCTBOM OCH M YCTAaHOBJIEHHBIM Ha 3TOM OCH POJNHMKOM, M YCTQHOBJICHHYIO B
KOPITyCE IIaCTHHY B OXHOM IUIOCKOCTH € OCAMH HaIlPaBJIAIOLINX [IOBEPXHOCTEH POTOPOB
¢ LMTHHAPHYECKHM OTBEPCTHEM, PACIONOKEHHBIM C IKCIEHTPUCHTETOM OTHOCHTEIIBHO
OCH pOTOpa, KOTOpas MOXET TepeMemarscs M (QHUKCHpOBATHCA HENMONBHKHO
CENMATEHBIM  YCTPOMCTBOM C  OKCIEHTPHCHTETOM €€ OTBEPCTHS C  OJHOH M
IPOTHBOIOJIOXHOM OT OCH POTOPa CTOPOHBI IS 0becIeyeHns pepepca JIeicTBYIOLIEH HA
KOPIIYC arperara CHIbL.

V. CeiigaxaHoB
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i EAIIB/OI1-2
EBPA3UHNCKOE NATEHTHOE BEJOMCTBO

]

Homep eBpasHiCKOH 3asBKH:
200501814

OTUYET O ITATEHTHOM
TIOUCKE
v (crarba 15(3) EAIIK n npaswio 42

Jata nomauu: 22 moas 2002 (22.07.2002) I Jlata ucnipanmiBaeMoro npuoputeta: 06 mons 2004 (06.07.2004)

Hassanve n3obpeTeHus: Arperar, co3aatoluii 3a cueT BHyTpeHHMX Kopronuca n LIeHTPOOEKHBIX CHII
O/IHOCTOPOHHE HAaIPaBIIEHHYIO MOCTOSHHYIO CHITY, ACHCTBYIOLIYIO Ha €I0 KOPITYC Kak JABHXKYILas,
NpeHA3HAYEHHBIA U1 HCTIONB30BaHHsA B KQYECTBE IBIKHTENA TPAHCIIOPTHOTO CPEACTBA

3aaBATEND: CEUJJAXAHOB Ypken

D HexoTopble MyHKTHI GOPMYJbl He MOMIEKAT HOUCKY (CM. pasaen 1 AOMOJIHHTEILHOTO JIHCTA)
D Eaunctso niobperenus He cobaioneno (cM. pasaen 1 1onoaHHTEALHOTO JIHCTA)

A. KIIACCUDHKALIMA ITPEAMETA MU30OBPETEHUWAL: F03G 3/00 (2006.01)

Cornacto MexayHaposiHoii narenTHoil knaccudukaunn (MITK) um HauMoHanbHOM Knaccubukaunn # MITK

b. OBJIACTD ITOUCKA:

MHHHMYM NPOCMOTPEHHOMN JOKYMEHTALKMH (CUCTEMA Knaccudukaunu 1 uHaexcel MITK-8)

F03G 3/00, 3/08

Jlpyras nposepeHHas IOKYMEHTaIUs B TOH Mepe, B KaKoil OHa BK/IIOUeHa B 06/1acThb MoMCKa:

B. JOKYMEHTbI, CUMTAIOIIMECS PEJIEBAHTHBIMH

Kareropus CCBIKH Ha JOKYMEHTBI C YKa3aHHeM, TI€ 3T0 BOIMOXKHO, PENIeBAHTHBIX YacTei OTHOCHTCS K TyHKTY Ne
Y RU 2131059 C1 (MUXAMJIOB AJIEKCAHJIP UBAHOBHY) 27.05.1999, 1
n. 1 hbopmyJbl
Y RU 2066398 C1 (Y4EPETIAHOB AJIEKCAHJIP AJIEKCEEBHY) 10.09.1996, 1
nos. 5, 6
A RU 2149117 C1 (TOCYAAPCTBEHHbIH CUBUPCKHUI HAYYHO- 1-2

UCCNEJOBATEJILCKUA MHCTUTYT ABUALIMY UIM.
C.A. YATUTBITHHA) 20.05.2000

A JP 62103486 A (FUMOTO TAKESHI) 13.05.1987, pedepar 1-2

rnoc/eqytone AOKYMEHTBI yKa3aHbl B TIPOAOIKCHHA T’pa(‘bb] B D NaHHble O NAaTEHTAX-aHAJIOrax yKasaHbl B NPAJIOKCHHH

* Ocobble KATETOPHH CCBUTOYHEIX JOKYMEHTOB! “T" Gonee NO3AHKH JOKyMEHT, OMyOINKOBAHHbIA MOC/E AaThl

"A" JOKYMEHT, onpeaensromui oOuuil yposeHb TEXHUKH HPHOPHTETA H NIPHBEAEHHDIH 114 MOHHMAHHA H300peTeHUA

"E" Gonee paHHHMil AOKYMEHT, HO ONyGIMKOBaHHbI Ha AaTy "X" ROKyMEHT, uMelolni Hanbonee 6M3K0e OTHOLIEHHE K MPEAMETY
noJayu eBpa3uiicKoi 3aABKH HIIH NOCNIEC HEE TOKCKA, IOPOuALIHii HOBU3HY HH H306peTaTenbCKNi yPOBEHS,

"O" IOKYMEHT, OTHOCSIUMHACA K YCTHOMY PAaCKpPbITHIO, IKCTIOHH- B3ATHIH B OTAECNLHOCTH
POBAHHMIO U T.A. "Y" nokyMeHT, uMeloLuuii Hanbosee 61H3KOE OTHOLIEHHE K PEAMETY

“P" ROKYMEHT, ONyO/IMKOBaHHBIA 10 1aThl IOJA4H eBPasHiCKOH OMCKa, NopoUaLLuil H306peTaTENLCKHI yPOBEHD B COUCTAHUH C
3asABKH, HO 110C/IE JaThl HCIPAIIHBAEMOr0 MPHOPUTETA APYTHMH JOKYyMEHTaMH TOH e KaTeropuu

"D" A0KYMEHT, NPHBEACHHbIH B €Bpa3niiCKoi 3aiBKe "&" AOKYMEHT, ABJAIOLIMACA NAaTEHTOM-aHANOroM

"L" 10KyMEHT, IPHBECHHBIN B APYrHX LIETAX
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