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(57) Abstract: The invention relates to a hydrodynamic transmission. The hydrodynamic transmission comprises two impellers con-
stituting circular flat discs, on the front peripheral part of which radially directed vanes are securely mounted. A first impeller is rigidly
connected to an input shaft. A second impeller and subsequent impellers, the diameter of each of which is greater than the diameter
of the previous impeller, are mounted with their hubs on the hubs of the previous impellers so as to be able to freely rotate thereon.
A device is mounted on the rear side of each disc for blocking said disc with a following impeller, and for blocking the last impeller
with a turbine wheel. The turbine wheel is mounted on bearings on the input shaft and in the casing of a drive device and is connected
to a reversing mechanism and to a running gear of a vehicle. The mass and dimension characteristics are reduced, the repairability is
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increased and the service life is extended, and the performance characteristics of an automatic transmission of a vehicle are enhanced.

(57) Pedepar: M300peTecHIE OTHOCHTCS K THIPOIHHAMHICCKOM mepeaade. [ uapoanHaMuieckas KopoOka mepesay COACPKAT 1Ba Ha-
COCHBIX KOJIeCa, PEICTABILIOIHAX W3 CeOA KPYTIIble MIIOCKHE AUCKH, HA (PPOHTATBHOI mepHU(pePHITHON YaCTH KOTOPBIX MPOYHO YCTa-
HOBJICHBI PATHATIEHO HAPABJICHHBIC JTOTACTH. [IepBOE KOIECO JKECTKO CBA3AHO C BXOAHBIM BaIOM. BTOpOE 1 MOCIIE Iy OIIIE HACOCHBIC
KOJIeCa, AHAMETP KAYKIOTO U3 KOTOPHIX OOTBIIE THAMETPA MPeAbLIY HIECTO, Y CTAHOBICHEI CBOUMHE CTY THLAMH HA CTY THIAX TPE ALY IHX
HACOCHBIX KOJIEC C BO3MOXKHOCTEIO CBOOOTHOTO BPAmEHNI HA HUX. Ha THITEHOI CTOPOHE KKAOTO JUCKA YCTAHOBICHO YCTPOHCTBO
JUIT OIOKHPOBAHUS €T0 CO CIICAYIOUIMM HACOCHBIM KOJIECOM, A TTOCJICAHETO HACOCHOTO KOJIECA - C TypOHHHBIM KotecoM. TypOuHHOE
KOJIECO YCTAHOBJICHO HA BXOJHOM BAIly H B KAPTEPE IMPHUBOIHOTO YCTPOHCTBA HA MOAMINITHUKAX H COCAHHEHO C MEXaHH3MOM peBEpca
H XOJOBOH YACTBIO TPAHCIOPTHOTO CPeacTBa. J{OCTHraeTCs CHHKCHHE MACCOTA0APHTHEIX XapaKTCPHUCTHK, YBEIMUCHHAEC PEMOHTOPH-
TOAHOCTH, PECYPCa H MOBHIICHUE IKCIITY ATALIMOHHEIX CBOWCTB aBTOMATHICCKOH KOPOOKH mepesad TPaHCIOPTHOTO CPEICTRA.



WO 2020/149764 . PCT/RU2019/000554

TUIPOIMHAMUYECKASI ABTOMATHUYECKA ST KOPOBKA TTEPEIAY

W306peresrie OTHOCHTCE K 0ONacTH TPAHCHOPTHOTO MAUIMHOCTPOSHHS M  Kacaercs
KOHCTPYKIIMM 3JEMCHTOB CTYNCHHYaTol KOpoOKM mepenad, WCIONL3yeMOX B aBTOMATHUCCKHMX
TPAHCMUCCHSX TPAHCIIOPTHBIX CPEICTB.

W3BecTHBI aBTOMATHYECKHME M THApoOMeXaHW4Yeckne KOpPOOKH Iepenad, B KOTOPHIX
TIepeKIIOUeHMe Tepeiad ocymecTBIseTcs mocpecrsoM mecreper (RU 2341384, RU 2585093, RU
2659163, RU 2 481511). HemocTaTkamMy U3BECTHBIX KOPOOOK Ilepesiay sABJISIOTCA: MX Oonplnas Macca
u raGapuThi, CIOKHOCT KOHCTPYKIWH, coAepxamieli OoNnbiioe KONMYECTBO IIeCTEpeH U
TIEPEKTIOYAIOIIMX MEXAHH3MOB, CII0XKHOCTh B OOCITYXXHBaHHH H peMoHTe. KpoMe TOro, BKIIOUYCHHE B
KOHCTPYKIHIO THApPOTpaHcopMaTopa B H3BECTHBIX aBTOMATHYECKHX KOPOOKaxX mepeiay NpHBOAHT K
NOMONMHUTENBHOMY VBEIIHUCHHIO MaccorabapuTHBIX . XapaKTepUCTHK MPHBOJA TPaHCIIOPTHOTO
CpeicTBa.

H3BecTen TAKKe THAPOAMHAMHYECKMH mpeoGpasoBarTelb KPyTSINEro MOMEHTA s KOPOGKH
nepenad RU 2294469 comepxaiuid KOPIyc, KOTOPBIA CBs3aH C HACOCHBIM KOJIECOM M ¢ MPHBOJHBIM
BAJIOM IIPHBOJHOTO arperara, TypOHHHOE KOJIECO, CBA3aHHOE C anBongm BaIoM KopoOKku nepenay,
PEaKTOp, YCTAHOBJIECHHBIH MEKAY HACOCHBIM KOTECOM H TYPOMHHBIM KOJIECOM, TacHTENb KPYTHIBHBIX
Konebanuil, (PPHKIHOHHYIO YIPAaBIAEMYIO MYQTy, CBA3BIBAIOMIYIO KOPIYC H TYpOHHHOE KOJECO,
My(dTy CBOGONHOIO XOxa, CBS3BIBAIOIIYIO PEAKTOP C BajOM HAacoca, KOTOPHIA JKECTKO CBA3AH C
KOpIycOM KOpOOKH Iepead, OTIHYArOIHiCA TEM, 4TO K BHYTPEHHEH HOBCPXHOCTH KOpIyCd
npupaper Gapaban (GpUKIHOHHOH ympasisemol My(Tsl, 6apabaH BHIIONHEH CTyneHYaTol (QOpMBL,
IIPH 3TOM Ha BHYTpeHHel MOBEPXHOCTH Golbluero guamerpa Gapabana, o6paleHHOH K TypOHHHOMY
KOJIECY, BHIIONHEHBI IIUTHIB! JUIsS YCTAHOBKM ()PUKIHOHHEIX JMCKOB, 2 HA BHYTPEHHEH IOBEPXHOCTH
MeHpIIero jauamerpa Gapabama, oOpalneHHOH K KOpiyCy, oOpasoBaHa IUIOCKAas NOBEPXHOCTEH I
ONH{paHus TNOPIIHS, HAa OCH BpAIEHHs KOpIyCa BO BHEMIHIOIO CTOPOHY BBIIOJHEHO KpyroBOC
yriybieHHe, CHApYXH KOTOPOrO BBHIIOJHEH TEXHOJNOTHYCCKMH II0AC [l LCHTPUPOBAHHA
THIpOJMHAMHUYECKOro IpeobpaszoBaTeNs KpYTAIUEro MOMEHTa IIPH YCTAHOBKE, BO BHYTPEHHIOKO YacTh
KpyroBoro yriyGiieHus 3alpeccoBaHa ONOpHas BTYJKa UL NIPHBOJHOIO Bala KopoOkd Ilepenad,
HAMefoINas BHYTPEHHEE OCeBOE OTBEPCTHE, B KOTOPOM YCTAaHOBJIEH NOMIUIMIHHK CKONBXCHHSL, B
GOKOBBIX CTCHKAX ONOPHOM BTYJKH INPHBOXHOIO Bajia BBIIOJIHEHBI KaHANB! OJAYM Macja B MOJIOCTS,
06pa3soBaHHYIO MEXKAY KOPILYCOM M IOPIIHEM (QPUKIMOHHOM ynpaBIseMoH My(TBI, ONOpHAd BTYJIKA
BHINOJIHEHA CTYNIEHYATOMN, Ha BHEIIHEH ITOBEPXHOCTA KOTOPO#l BHINOIHEHBI ML /I COSAUHCHHS C
nopuraeM GPUKIHMOHHON ynpaBisieMoif MyTEl H KaHAaBKH, B KOTOPO# YCTAaHOBJICHO YIUIOTHHTEIBLHOC

KOJBIIO, TYpGHHHOC KOJIECO OAHOBPEMEHHO CBSI3aHO KPEICXKHBIMH ICMCHTAMHU c HpHBOJIHOﬁ B’[‘YJ'[I(Oﬁ
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IUI1 BXOJHOTO Bala KOpoOKw Iepenad ¥ IUCKOM, B KOTOPOM YCTaHOBJEH HO KpaiiHe# Mepe onuH
TacUTeNlb KPyTHIBHBIX KoJIeOaHUM U Ha Hapy>KHOH MOBEPXHOCTH KOTOPOTrO BBIIOJIHEHBI IIIMIBI IS
YCTaHOBKHM (PHKIMOHHEIX IMCKOB (QPHKUMOHHON ynpasisieMoid My(Tsl, NPHBOAHAsS BTYJIKa HMEET
OCEBOE CKBO3HOE OTBEPCTHE, B KOTOPOM BBUIOJHEHBI LUIMUGI, NPHUBOJHAS BTYJIKA OTIENECHA OT
OMIOPHOM BTYJIKH - C OQHOM CTOPOHEBI, 1 My(THI CBOGOAHOrO X0Ia - C IPYyroif CTOPOHEHI, YIOPHBIMHE
HOJIIMIHUKAMHY, a 110 Hapy>KHOMY IHaMETpPy KOpIyca IPHBAapeHO IO MEHbIIeH Mepe TpH dNeMeHTa
KpeIUIeHUS K IPHBOTHOMY arperary.

HenocraTkoM T'UApOAHHAMHYECKOTO MpeoOpa3oBaTess SBISETCS CIOXKHOCTh KOHCTPYKIHH,
Haymape G0JBIIOro KOJIMYECTBa AeTaliel, pecypc KOTOphIX orpanuyeH. Kpome Toro, [ M3MEHEHH
KpPYTSLIEr0 MOMEHTa BBIXOJHOTO Bajida HEOOXOAMMO HCHONB30BATh TaKXKE MEXAHWUECKYIO HIIH
aBTOMATHYECKYIO KOpoOKy mepenad, CBI3aHHYIO ¢ JaHHBIM IIpeoOpa3oBaTeieM.

3anadell mpeparaeMoro H300peTeHNs H JOCTUTaeMbIM TEXHHYECKUM DPE3yIhTATOM SBIAIOTCS
YIIpOIeHHE KOHCTPYKIUM aBTOMATHYeCKOH KopoOku nepefad TPAHCIOPTHOIO CpElCTBA 3a CYET
UCKITIOUEHHsI MEXaHWYeCKOM dYacTH, ¢ OOJBIIMM YHCIOM IIECTEPeH H CIOXHBIX IepEeAaTOdHBIX
MEXaHH3MOB, H YUpPOIIEHHS KOHCTPYKIUH OJOKHPOBOYHOIO yCTpoﬁéTBa U APOIUHAMHYECKOTO
npeoGpasoBarens KPyTSUIero MOMEHTA, YTO MMO3BOJIICT CHU3UTHh MaccorabapUTHbBIC XapaKTEPUCTHKH,
YBEIWYHTh PEMOHTONPHUTOAHOCTB, PeECypC H TOBBICHTH OKCIUTyaTallHOHHBIE CBOMCTBa
aBTOMAaTHYECKOM KOpoOKH Iepeliad TPaHCIIOPTHOIO CPEACTBA.

[MomydeHHBIA  TEXHUYECKUH  pe3yabTaT  AOCTHTAeTCI  TEM, 4YTO NpeAIaraercs
THApOIWHAMHYeCKas KopoGka Iepefad, COACpKAlas 0 MEHbIEH Mepe, ABa HACOCHBIX KOJECa,
[pEeACTaBJSIONUX U3 Ce0st KPYIIIbIE IIIOCKHE AUCKH, Ha (POHTAIbHOH nepudepHitHoli YacTH KOTOPBIX
IPOYHO YCTAHOBJICHBI PaJHAILHO HAMpaBJIeHHAIE JIONIACTH, IIPHYEM IIEPBOE KOJIECO JXKECTKO CBI3AHO C
BXO/JHbBIM BaJIOM, BTOPOE ¥ MOCIEAYIOIIHE HACOCHbIE KOJIeca, THAMETP KaXIOro U3 KOTOPBIX OONbIIE
JMaMeTpa IpeasIIyUIero, yCTaHOBJICHB CBOMMH CTYNHIAMH Ha CTYNHIAX NpPEIbIAyINHX HACOCHBIX
KONIEC ¢ BO3MOXHOCTHIO CBOOOJHOTO BpameHHs HA HUX, HO 0€3 BO3MOXHOCTH aKCHaIbHOI'O
B3aMMHOIO [EPEMEIICHHA TaK, 9T0 Ha THUIbHOH CTOPOHE KaXJIOTO JHCKA YCTAaHOBIEHO YCTPOMCTBO
A GIOKMPOBAHHS €r0 CO CIEXYIOIMM HACOCHBIM KOJECOM, a IOCIEOHEr0 HaCOCHOTO Kojeca — ¢
TYpOHHHBIM KOJIECOM, Ha (PPOHTATHLHOM YacTH BTOPOTO M MOCIEAYIOIIHX HACOCHBIX KOJEC M HA
TYpOHHHOM KOJIECE YCTAHOBJIEHBI IMIMHAPHIECKHCE KOJIBIAa C BHYTPEHHUMH 3YObAMM JUIS CUCIUICHHUS
¢ 6AOKHPYIOLIHM YCTPOHCTBOM, JIONACTH TYPOHHHOIO KOJIECa CO CTOPOHBI , 00paleHHO’ K JIONAcTAM
HACOCHBIX KOJIEC 3aKPhITHI KOHYCOOGOPa3HBIM KOJBLEBLIM JUCKOM, OONBIUNH JHaMETP KOTOPOro paBeH
AMaMeTpy AHCKA HOCJIEAHEr0o HacOCHOTO KOJeca, a MEHBIINH JHaMeTp PaBeH MEHBIIEMY NHaMeTpy
nonacteil IepBoOro HaCOCHOro Kojeca, IpH4YeM TypOMHHOE KONECO YCTAHOBJIIEHO HAa BXOJHOM Bally U B
KapTepe MPHUBOJHOrO YCTpOicTBa Ha NOAIIMIHHKAX H COCAMHEHO C MEXaHH3MOM peBepca,

YCTPOHCTBOM M3MEHEHMS PEKHMOB M XONOBOHM YacThIO TPAHCIOPTHOTO CPEICTBA, YCTPOHCTBO AT
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GIOKMPOBaHKs HACOCHBEIX KOJIEC BKJIIOYAeT 3y0uaThlii CETMEHT ¢ HANpPaBJSIOIMMH, INTOK C Ia30M,
IUIEYAKaME ¥ OTPAHHYHTENEM, PACTIONIOXEHHYIO Ha INTOKE BTYJIKY CO CTAKAaHOM H C ILICYHKaMH,
IpruYeM B CTAKaHe PAaClONOXeHa MPYXKUHA MOANepTas IICYHKAMHU IITOKA, IKCUEHTPUKH COCAUHEHHBIE
C ONHOM CTOPOHBI C HACOCHBIM KOJECOM, a C JpYyrodl c IUICYMKAMH BTYJIKH CO CTaxaHOoM,
CEepBOMEXAHM3M BKJIIOYAIOIIMi MPYKUHBI COSIUHEHHBIE ¢ HACOCHBIM KOJIECOM C OIHOM CTOPOHBI H C
IJICYMKAMM INTOKA C JPYTodl CTOPOHBI, YHIOpHYIO Maiify 3aKkpeIIeHHYI0 Ha HacOCHOM Kojlece H
pyXXHHY KOTOpas YIMPAeTCs B OTPaHHYMTENb LITOKA, IPHYEM HAIPaBJIIOMIKE 3y64aToro CerMeHTa,
BBIIOJIHEHE! TaK, YTOOBI 00ECIeYnTh BO3MOXHOCTH IEpEMEINEeHHs 3y04aToro CerMeHra BIOJb OCH
IITOKA, HO HCKIIIOYUTH HepeMeIleHre 3y0uaToro CeTMEHTa B TAHTCHIIMAIEHOM HallpaBICHUH.

CymHOCTh npeiaraeMoro n300peTeHus MOSCHIETC YEPTENKAMH.:

®ur.1 - OO6wuit BUA rUAPOAMHAMAYECKOM aBTOMaTHUeCKO KOpoOKu 1epenay, rie

1- TypOHHHOE KOJeco (KopImyc);
2- JIONAcTH TYpOMHHOTO KOIeca;
3- JIOIIACTH HAaCOCHOTO KOJIeCa,
4- IIITOHKA,

5- maiiba;

6- MOJIIMITHUK,

7- CTHHUK;

8- CTOIIOPHOE KOJIBLIO;

9- BXO/THOM BaJI;

10-  cTynmma HaCOCHOTO KoJjieca;
11-  yctpoiicra 6mokupoBanus (pa3dIoKHpOBaHHA) HACOCHBIX KOJEC;
12-  umuMHApHYECKHE KONbIa C BHYTPCHHUMH 3yObsIMH;
13-  BHYTpeHHHE [ILTHIBI IPUBOLHOTO Bana;
14-  xoHycooOpa3HbIit KONbLIEBOH JHUCK;
15-  oTBepcTHS M1 KpeIUIeHH BEIXOAHOTO BaJa;
16-  yiku [Uis COeqUHEHHUS IOJOBHHOK KOPIIYCa;
17-  mepBoe HACOCHOE KOJIECO.
Qur.2 - VYcrpoiictBo OnoxupoBaHus (pa30iOKMpOBaHHMS) HACOCHBIX KOJEC - MEXAHH3M
OIOKHpOBaHHS B COCTOSIHHH pa306iI0KupoBaH,
Qur.3 - YcrpoiictBo OnoxupoBaHug (pa30iOKHpOBaHMS) HACOCHBIX KONEC - MEXaHH3M
6IOKHPOBAaHHA B COCTOSHHH 3a0IOKHPOBaH,
rae
21- HACOCHOE KOJIeCO (BHyTpeHHEE);

22-  HaCOCHOE KOJiecO (BHEIIHEE);
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23-  3y6uarhlif CErMEHT ¢ HaPaBISIONMHU;

24 —  wrToK;

25,26,29- NPY>XHHBL,

27-  IUIEYHKH IITOKA;

28-  cepBOMEXaHH3M;

30-  crakam;

31-  BTYy&Ka C IIeYMKaMu;

32—  3KCUEHTPUKH;

33—  wudr;

34 - nmas;

35~ 3y0bs cerMeHTa BHYTPEHHEIr0 HACOCHOTO KOJieca;

36 - 3y0OBs KONBLEBOM KPOMKH BHEIIHETO HACOCHOTO KOJECA;

37— Banpasnsiomas BTYJIKa;

38— ynopmuas maii6a;

39-  orpaHUYHTENH IUTOKA;

a-a - OCh, MpPOXOAdAINas 4Yepe3 TOYKH INAPHUPHOTO KpEIUIEHHS KOHLOB MpPYXHH
CEpBOMEXAHU3Ma Ha ILIEYHKAX IITOKA;

6-6 — OCh, IIPOXOZAINAA YepPe3 TOYKH HIAPHHPHOIO KPEIUTEHHA IMPYKHH CEPBOMEXaHH3Ma Ha
BHYTPEHHEM HaCOCHOM KOJIECE.
I'unpopuHamMmyeckas aBToMaTHuecKas KOpobKa mepeaay paboTaeT CIEAYIOLHM obpaszoM (cM. ®ur.1).

Ilpu BpameHuu BXOQHOTO Bajia 9, IEPBOE HACOCHOE KOJIECO 17, KECTKO CBA3aHHOE C BXOMHBIM
BajioM, CO34a€T MOTOK paGodedl KHAKOCTH, KOTOPOH 3alloNHEHA BHYTPEHHSS HOJOCTH KOPOGKH
nepefad. [lotox paGodelt XHAKOCTH HMEET paAHANbHYIO H TAHTEHHHAIBHYIO COCTABJISIONINE
CKOpPOCTH fBHXNeHHA. Ha crynmue mepBoro HacocHOTo Koleca (BHYIPEHHEr0) yCTaHOBJIEHO BTOPOE
(BHelIHEE) HACOCHOE KONECO C BO3MOXKHOCTBIO CBOGOAHOTO BpamieHHs Ha HeM. IToTox paGoueit
XHAKOCTH IIOllaJiass Ha JIONACTH BHEUIHEr0 HACOCHOTO KoJieca MNpPHUBOOHT €ro B JBH)KCHHE.
AHanoruyHeM 06pa3oM NPHBOIATCS B JBIXKEHHE IIOCIEAYIOMNE HACOCHBIE Kojleca (HX MOXeET GBITh
N-HOe KOMMYeCTBO), KOTOPHIE TaK ke CBOGONHO BPAIAIOTCS HA CTYNHIAX HPEABUTYIIHX HAaCOCHBIX
konec. Ilpn 3ToM KOHycOOOpasHENI KOJNBLEBOW AWCK 14 Hampapiser pasroHAEMbIl HACOCHBIMH
KOJiecaMHl IIOTOK paboyell JKHIKOCTH K NepubepHitHoil yact TypOuHHOTO Koneca 1. Ilotok paboueit
XHJKOCTH, NOCTAras jonacted TypOHHHOro konmeca 2, KOTOpOE JKECTKO CBS3aHO C KOPIIYCOM H
BBIXOHBIM BaJIOM Yepe3 OTBepCcTHs 15, mepesaeTr UM KpyTSINMi MOMEHT OT BXOZHOro Bama. Jlis
TepMETH3alMH KOPOOKH Iepefad M HCKIOYECHHS HONTEKaHHs paboued >XKMIAKOCTH HMCIONB3YIOTCS

CabHUKH (HE MTOKA3aHBbI).
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Ipn Hagane BpameHHs NIPH MaibIX 0GOPOTaX BXONHOTO Bana (HEHTpambHas CKOPOCTE
TPaHCHOPTHOTO CpEACTBA) TYpPOMHHOMY KOJIeCy HE IiepefaeTcsl KpyTSiODuii MOMEHT H3-3a
HEe3HAYNTENHHOM BEIHUYMHBI CKOPOCTH IIOTOKA M BHYTPEHHETO CKOJbXKeHUs paboueit xuaxocty. [Ipu
YBEJIMYEHHH 4HcIa 0600pOTOB BXOJHOIO Bajla M YBEJIIMYEHUH CKOPOCTH MOTOKA pabouei KHAKOCTH B
pamuaJbHOM M TaHTEHIIMAIBHOM HANPaBJICHUSIX TYpOMHHOMY KOJIECY MEpeNaeTcs KpyTSIUi MOMEHT
CHadaja TOJBKO OT IIEpBOrO HACOCHOTO Kojieca (mepBas CKOPOCTh MOBHXKEHHS TPaHCIIOPTHOIO
cpenacra). [Ipu 3TOM BTOpOE U NOCIEAYIONIME HACOCHEIE KoJieca,

Bpamasch CBOOOAHO Ha CTYNHMIAx MPENBIOYIIMX HACOCHBIX KOJleC, He CO3HaroT
COIIPOTHBIICHUS MEPEMEINEHUIO MOTOKAa pabodei JKUAKOCTH B PpaJHalHOM Y TAHIeHIUATHHOM
HalpaBJICHHSIX.

IIpu manbHeHIneM yBeMHUeHHH YUCIa 000POTOB BXOAHOIO Bajia 9 M KECTKO CBI3aHHOrO C HAM
IIEpBOrO HACOCHOro Kojeca 17 NpH OOCTHXKEHHHM OIPENENCHHOrO 4Yuciia 000pOTOB € NOMOINBIO
YCTPOHCTB GJIOKMpOBAaHUS HACOCHBIX Kouéc 11 ocymectsnserca ONOKMpOBKa MEPBOro HACOCHOTO
Kojeca CO BTOPHIM HACOCHEIM KOJECOM (BTOpasi CKOPOCTh ABH)KEHHS), COBMECTHO BpallarOIUXCH
MIepBOr0 M BTOPOTO0 HACOCHOTO KoOJieca C MOCIeRYIOImuUM (TpeThs CKOpOCTh) K Tak Aaiee. lIpu sToM,
IpU JOCTIXXKEHUHM ONPEACIICHHOrOo YHCla 0601501‘013 COBMECTHO BpAINAIOIMAMHUCA HACOCHBIMH
KOJleCaMH, TIOCHeAHee HaCOCHOE KoJleco OI0KUpyeTes ¢ TYpOHEHBIM KostecoM (kopitycom) 1.

I[Ipx YMeHBIUCHHHA CKOPOCTH ABIKEHHS TPAHCIOPTHOIO CPEACTBA, BCICACTBHE H3MCHEHHS
BHEIIHUX YCIOBHH, ClI€AOBaTeNbHO, YMCHBIICHWH dYHCIa 000pOTOB TYypOHHHOTO Kojeca JHO
ONpe/e/ICHHO BETHYHHEI, IPOHCXOMHT PasOIOKHpOBKa KOPHyca OT IOC/IEAHEro HaCOCHOTO KOJeca.
Ilpn nanpneiileM yMEHBIIEHHH CKOPOCTH BpalleHHS TYpOHHHOTO KOJIeCa, CBI3aHHOTO € JaJbHEHIIIUM
YMEHBIIEBHEM CKOPOCTH TPAHCIOPTHOI'O CPEACTBA, YMEHBLIAETCH cxopoch; BpalieHyus MOCIENHErO
HAcOCHOI'O Kojeca, a NpH JOCTHIKCHHH OIPEACICHHON BENMUYMHBI, NPOHCXOIMT NOCIENOBATECIBHAS
pa3ONOKUpPOBKAa C TMpPEeABIAYIOHM HACOCHBIM KoiecoM. TakuMm o00pa3soM @pH JOCTHXKEHHH
OIIpPEJeNICHHOr0 grcia 000pOTOB OyAET MPOUCXOMUTH 0OpaTHOE NEPEKIIOYEHHE epeay.

Yucno 060poTOB NpH KOTOPOM MPOHCXOAUT OGJIOKHPOBKA M pa3OIOKHMPOBKA HACOCHBIX KOJEC
HACTPAHBACTCA MIA GIIOKHPOBOYHOTO MEXaHH3Ma KAXJIOTO HACOCHOTO KOJIeca.

BnokupoBka(pa3GIOKHPOBKA) KOJIEC OCYIIECTBASETCS CIeAYIomuM oopazoM (cM. dur2, dur.3)

Ilpu Bpamenun HacocHOro kosieca 21, mox nedicTBHEM NEHTPOOEXKHOM CHIBI 3yO4aThIi
cerMeHT 23 M mTOK 24 HauyHyT ABUraThCi B paJUaibHOM HAIpaBlIeHUH OT IEHTpa K nepubepnu
(6noxupoBKa), mpeogoneBas HmpoTHBoAelcTeHe npyxuH 25,26 m 29. Ilpu 3TOM mpm yBeTHMYEHHH
yuciaa OOOpPOTOB M pocTe IEHTPOOEXKHOH CHIB IPOTHBOAEHCTBYIOIIAS CHJIA CO CTOPOHEI
cepBoMexaHu3Ma 28 ¢ npyxxuHaMu 26 u3-3a H3MECHEHH YTIjia NPHIIOKEHHS CHI OyNeT yMEHpIIAThCH,
a NIPH COBMaJICHUH Ocell a-a U 6- ¢, CTAaHET paBHOW Hym0. B MOMEHT NIPOXOXKIAEHUS OCBIO @-a OCH 6- 6

IIpOU3OHIET pe3koe ABHMXKEHHE INTOKA K NMepupepHH, Tak Kak K LHEeHTpoOexHOU cuie npubaBUTCI M
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yCuIIMe IpyXuH 26 cepBomexaHm3Ma 28, koTopoe Takke Oyner HanpaBineHo K nepuadepun. Ilnednku
mroka 24 ympyrcs B crakad 30 BTYJIKM ¢ IDIeYMKaMu 31, IPEOJIONEB COIPOTUBIECHHE ClIaboMH
OpYXKHHEBI 25, U BCSA CHCTEMa, COSOUHUT 3yOuaThii cerMeHT 23 BHyTpeHHero Koneca 21 ¢ 3y64aroit
KOJIBIIEBOM KPOMKOM BHELIHETO HACOCHOro koyeca 22. Brynxa ¢ mieunkamu 31 3aMKHET KyJaauKaMH
9KCLIEHTPUKOB 32 TBUIBHYIO CTOPOHY 3y04arToro cerMeHTa 23, 4eM 00eCleunT HaIEXKHOE 3alCIUICHUE
nByx aackos. [Tpu srom mTudT 33 okaxercs y HikHel (6kHeH K EHTPY MHCKa) KPOMKH nasa 34.

Ilpy yMeHBIIGHHH JO ONpPENENEHHOTO TpefeNa CKOPOCTH COBMECTHOIO —BDAIICHHS
3a0JIOKMPOBAHHBIX HACOCHBIX Kojiec 21 u 22, mrok 24 u 3y6uarhlii cerMeHT 23 moa JeHCTBHEM
OpYXHHBI 25, TpeofoneBas NPOTUBOAEHCTBHE cepBoMexaHHM3Ma 28 Ha4yHyT IEepEMEMarbCs B
paJHaILHOM HalpaBleHMH OT nepudepur K IEHTPYy HAcOCHBIX Konec (pasbmokuposka). Ilocie
HepeceyYeHtsl OCBIO @-a JIMHAYM OCH 6-8 IIPOTHBOJCHCTBHE cepBOMEXaHU3Ma 28 NPEKPATHTCA, H IIOX
OeHCTBHEM NPYXHH 26 v 29 npou3oiI&T pe3koe NBIKEHHE LITOKA 24 K IMEHTPY HACOCHBIX KOJEC,
BTYJIKA ¢ IUteunkamu 31 pa3GrokupyeT 3KCUEHTpHKaMH 32 3yGuarhlid cermMeHT 23, OH BBIAIET M3
3alleIUIeHAs ¥ HacoCHBIe Koieca 21 u 22 GyayT Bpaiatscs pa3aebHo.
TakuMm o6pa3oM OpeaiaraeMas KOHCTPYKUHsS o0ecrevnBacT OJHOBPEMEHHOE HCIONHEHHE QyHKIHH
ruaporpanchopMaTopa M aBTOMATHYECKOH KOpOOKH MEPEKIIOYCHHA MepeAay, 4ro MO3BOJIAET
UCKIIOYATh H3 KOHCTPYKIHH CJIOXKHBIE IIECTEPEHHBIE IIE€peNaTO4YHLIE MEXaHH3MBI,  IIpOCTas
KOHCTPYKIHUA GIIOKAPOBOYHOTO YCTPOHCTBA TakikKe BKIIOYACT MAO€ KOJHYECTBO CBA3AHHBIX MEXAY
cobolf geraneidl, YTO NPHUBOJHT K YIPOINEHHIO KOHCTPYKIHH, IOBBICHHIO  HAIEKHOCTH,

PEMOHTOOPHUTIOOHOCTH H CHMIXCHHIO MacCor aﬁapI/ITHBIX XapaKTCpHUCTHUK KOpOﬁKI/I nepeaad B ICJIOM.
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OOPMVIIA

TuapoaunaMudeckass KopoOka Iepeaad, coiepikamias IO MEHBINEH Mepe JBa HACOCHBIX
KoJIeca, MPEICTABISIONNX U3 ce0d KpyTible IUIOCKHE AUCKH, Ha GpoHTanbHON neprdepuiHON YacTH
KOTOPHIX [POYHO YCTAHOBJICHBI PagHalIbHO HAIIpaBJICHHBIC JIONACTH, IPHYEM IIEPBOE KOJIECO XKECTKO
CBSI3aHO ¢ BXOJHEIM BAJIOM, BTOPO€E ¥ IOCJIeAYIOIIHE HACOCHbIE KoJieca, AUaMeTp KaXA0ro U3 KOTOPBIX
Ooyiplne aUaMeTpa MPEABIAYILEro, yCTAaHOBICHbI CBOMMH CTYNHIIAMH Ha CTYIHIAX NpPEeIBIIYIINX
HACOCHBIX KOJEC ¢ BO3MOJKHOCTRIO CBOOOIHOTO BpAIICHUSA HA HUX, HO 6€3 BO3MOXKHOCTH aKCHAIBHOTO
B32UMHOTO NIEPEMEIICHHS TaK, YT0 Ha THUIBHOH CTOPOHE KaKJIOTO JHCKA yCTAaHOBIEHO YCTPOMCTBO
11 GIOKMPOBAaHMS €ro CO CICAYIOIMM HACOCHBIM KOJIECOM, a NOCJIEJHEr0 HACOCHOrO Kojieca — ¢
TYpOMHHBIM KOJECOM, Ha (POHTAIBFHOH YacTH BTOPOTO M IOCIENYIOIIHX HACOCHBIX KOJNEC M HA
TYpOMHHOM KOJIECE YCTAHOBJIEHbI MIMHIPUIECKHE KONbLA C BHYTPEHHUMH 3yObsSMHU IS CLCILUICHHS
¢ GJIOKMPYIOUIUM YCTPOMCTBOM, JIONACTH TypOMHHOTO KOJeca CO CTOPOHHI , o6paméHH0171 K JIOIacTsIM
HACOCHBIX KOJIEC 3aKPBITHI KOHYCOOOpa3HBIM KOJBIEBEIM JUCKOM, GONBIIMI JHAMETP KOTOPOTO PaBeH
AMAMETpPy AUCKA MOCIENHEr0 HAaCOCHOTO KoJeca, a MCHBINHMH IHAMETP PAaBEH MEHbUIEMY MHaMETPY
Jonacreil NepBOro HaCOCHOro KoJieca, MPHYeM TYPOUHHOE KOJIECO YCTAHOBJICHO HA BXOAHOM Baily U B
KapTepe MPHBOAHOIO YCTPONCTBA HA MOMLIMIHUKAX H COSAHHEHO C MEXaHM3MOM PEBEpPCa U XOIOBOMH
4acThiO TPAaHCIOPTHOTO CPEACTBA, YCTPOMCTBO AmA ONOKHPOBAHHSA HACOCHBIX KOJEC BKIHOYAcT
3y64Yarelii CEIMEHT C HAaNpaBiIAIOIUMH, HITOK C 11a30M, IUICYHMKaMH H OTpaHHYHTENeM,
PACIIONOKEHHYIO Ha INTOKE BTYJIKY CO CTaKaHOM H C IUIEYHKaMH, IPHYEM B CTaKaHe PacHojIoXeHa
HpyXHHA HOINEPTas IIEYHKaMH IITOKa, S9KCIEHTPHKH COESTHHEHHBIE C OMHOH CTOPOHBI ¢ HACOCHBIM
KOJIECOM, a ¢ APYroi C IUIEYHKaMH BTYJKH CO CTaKaHOM, CEPBOMEXAHH3M BKJIIOYAIOMIM HPYXHHEI
COCIUHEHHBIE ¢ HACOCHBIM KOJIECOM C OHOM CTOPOHBI H C ILIEYMKaMH IITOKa C APYrod CTOPOHEI,
YHOpHYIO INaiify 3aKpelUleHHYI0 Ha HAacOCHOM KoOJieCeé H IpPY>XMHY KOTOpas ynHupaercs B
OTpaHHYHTeNh IITOKA, NpHYEM HANpPaBISIOMMe 3yGYaToro CErMEHTa, BHIIOJHEHBI TaK, YTOOBI
06ecleynTs BO3MOXHOCT IEPEMEINEHHs 3y0UaToro CErMEHTa BHOJb OCH IITOKA, HO HCKIIOYHTH

NIEPEMEIICHHAE 3y6anoro CEIrMEHTa B TAHICHIIMAJIbHOM HaIIpaBJICHUH.
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