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«PEMOHT YACOB»
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1964 r.

B xHure paccMaTpuBarOTCsI METOAbl PEMOHTA YaCOB PAa3JIMYHBIX THUIIOB; H3JIararOTCs CITOCOOBI pa36opKH, YUCTKH, CMAa3KH,
C60pKI/I " pETYJIIMPOBKU YacCoOB; 0O0BACHSIOTCS IMPUEMBI M3I'OTOBJICHUSI OCHOBHBIX YaCOBBIX ﬂeTaJ'[efI; TMPpUBOJAATCS HeO6XOI[I/IMLIe
PacUCTHBIC JaHHBIC U CBEICHUS CIIPABOYHOT'O XapaKTepa.

Kuura npeaHasHav4acTCd B Ka4€CTBE MMPAKTUICCKOI O rmocoous JUI 4aCOBBIX MAaCTEPOB.

NPEIUCJIOBHUE

[TapTusg ¥ IpaBUTEIHCTBO YACIAIOT OOJBIIIOE BHUMAaHUE PA3BUTHIO YAaCOBOM MPOMBIIUIEHHOCTH B HaIIeH
crpane. [locne Benukoili OKTAOPHCKONM COLMATUCTUYECKON PEBOJIIOLUHM MOCTPOCHO OOJBIIOE KOJIHMYECTBO
3aBOJIOB IO MPOM3BOACTBY 4acoB. IlosBunace Macca pa3sHOOOpa3HBIX THIIOB 4YacOB — OT MPOCTEHUIIMX
XOJMKOB, KAPMaHHBIX U HAPYUYHBIX YACOB JI0 CIOXKHBIX IPUOOPOB U3MEPEHUSI BPEMEHH THIIA CEKYHIOMEPOB,
XpoHOTpaoB, XPOHOMETPOB U IPYTHX.

B 1961 r. B CoBerckom Coro3e OBUIO M3TOTOBJICHO CBBINIE 26 MUJUIMOHOB YacOB Pa3lIUYHBIX MapoK;
3HAYUTEJIFHOE KOJIMYECTBO 4acOB IPOJAHO B 3apyOexHble cTpaHbl. COBETCKUE 4achl SKCIIOPTUPYOTCS B 50
CTpaH MHpa.

B »Toll kHHTE aBTOpPHI MOCTaBWIM MepeA coOOH 3amady OaTbh MOCOOHME MO PEMOHTY YacoB Pa3IMYHBIX
THUIIOB.

Hecmotpst Ha TO, uTO B OOJIBIIMHCTBE CIy4aeB W3HOIICHHBIE WJIM TMOBPEXKICHHbIE IETald B Hacax
OTE€YECTBEHHOI'0 MPOM3BOJCTBA 3aMEHSIOTCS HOBBIMH, YAaCOBBIM MacTepaM HpPUXOIUTCS PEMOHTHPOBATh
4ackl HHOCTPaHHBIX MapOK M Yachkl OTEYECTBEHHBIX MapOK, CHATBIX C IPOU3BOACTBA, VI KOTOPBIX TOTOBBIX
neraneil HeT. [1o3TOMy B KHUT€ HM3JI0KEHBI TaK)K€ METOIbI M3TOTOBICHHS M UCIPABICHUA psAfa AeTalel ¢
y4eTOM WHAMBHUIYaJFHOIO XapaKkTepa UX MPOU3BOACTBA.

Y4uThIBasi, YTO PEMOHT YaCOB MPOU3BOJIUTCS HE TOJIBKO B CHENMAIN3UPOBAHHBIX YACOBBIX MAaCTEPCKUX,
HO U B OTHEIbHBIX HEOOJBIINX MACTEPCKHX 4YaCOBBIMHM MacTE€pPaMH, HE HUMEIOLIMMU OOJBLIOrO OIBITa
paboTHI, mpeasaraeMasi KHUTa MOCIYXHUT UL HUX PYKOBOJCTBOM 10 PEMOHTY YacOB Pa3INIHBIX MapOK.

B xnure ommcaHel mpuemMbsl pabOT, OCHOBAaHHbIE Ha OIBITE MHOTHMX MAacTEpPOB-PALMOHAIN3ATOPOB,
obecrneunBaroIe BRICOKOE KauecTBO peMoHTa dacos (M. U. Jlebenesoii, . M. KpemeHelkoro u [pyrux).

ABTOpBI BBIpaXXalOT MPU3HATEIHHOCTH cTapeimeMy yacoBomy mactepy b. WM. ModunoBy 3a meHHbIe
COBETBI U IPOCMOTP OTAEIbHBIX INIaB KHUTH.

Bce 3ameuanus u mpensioxkeHHs M0 KHUTE MPOock0a HampaBIATh MO aapecy: MockBa, K-31, Ky3nenkuit
MocCT, oM 22, N3natenbcTBO «Jlerkast HHIyCTpUs.
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TEOPETUYECKHUE OCHOBBI M ITPUHIIUII JEMCTBUSA YACOB

1. ONPEAEJIEHUE N HASHAYEHHUE

[IpumensemMble B ObITY M TEXHHKE Yachl U YaCOBBIE MEXaHMU3MBI OTIMYAIOTCS OONBIINM pa3HOOOpa3reM
OPUHOUIHAIBHBIX CXE€M W KOHCTPYKTHUBHBIX (OPM, YTO OOBSACHAETCS pPa3IMYHBIM Ha3HAuUCHHEM HX U
9KCIUTyaTallMOHHBIMU YCIOBUSIMHU.

Yacel — mnpubop [uid HM3MEPEHUS BPEMEHH C IIOMOILNBI0 [JOCTAaTOYHO IIOCTOSIHHOTO IO CBOEH
MIPOIOJDKUTENILHOCTH TIEPHOANYECKOTO KolebaTenpHOro mpomecca. YacoBod MexaHW3M — aBTOMAT,
M3MEPSIOINHA MPOMEKYTKH BPEMEHU Pa3INYHOMN JUTUTENBHOCTH.

ITo cBOEMy Ha3HA4YEHHUIO Yachl U YACOBBIE MEXAHU3MBI Pa3JeNAIOTCA Ha CIEAYIONINE OCHOBHBIE IPYTIIIbL:



1) mist m3MepeHus BpeMeHH (OBITOBEBIC Yachl I XPOHOMETPHI);

2) Ui U3MEpeHHs TMPOMEXKYTKOB BPEMEHH pa3IMYHOH MNPONOJDKUTENBHOCTH —(CEKYHIOMEPHI,
XPOHOCKOIIBI, XpOHOTpadbl);

3) ni1st n3MepEeHust IPOMEKYTKOB BPEMEHH 3a/IlaHHOM [IPOAOIKUTEIBHOCTH (peie BpeMEeHH, TaliMephl);

4) nnia perucTpaliii MOMEHTOB TEKYIIETO BpeMeHH (TabeIbHbIe Yachl, IITEMIIENIN BPEMEHH).

MexaHu3M 0OBIYHBIX MEXaHUYECKHUX YaCOB COCTOUT M3 CIEAYIOLUINX OCHOBHBIX YaCTEH:

1) xonebarenpHas cucTeMa (0ajaHc ¢ BOJIOCKOM HIIH MasTHHK);

2) CITyCKOBOI MEXaHH3M,;

3) 3yOuaras mepenaua;

4) neurarens (MPy>KUHHBIA WIH THPEBOH );

5) y3en 3aBojia M IEPEBOJIA CTPEJIOK.

2. IPUHIIUII JEMCTBUS YACOB 1
OCHOBHBIE ®OPMY.IbI JJISI PACUETA UX KOJEBATEJIbHOM CUCTEMBI

banmanc niam MasTHUK B paboTaroIMX yacax COBEpIIAET KoieOaTelbHbIC ABIDKEHHUS. JIBUTasch B OOHY
CTOPOHY, OH 3aKpY4YHBAeT CIMPAIBHBIA BOJIOCOK, 3aT€M OCTAaHABJIMBAETCSA W TOJ BIMSHAEM YIPYTOH CHIIBI
BOJIOCKA, CTpEMsIIeHcs MpHIaTh BOJIOCKY IEPBOHAYAIBHYIO (OpMy, COBepIIacT ABMKEHUE B JPYTYIO
CTOPOHY.

OTpe3Kkn BpeMeHH, B KOTOpHIE OCYIIECTBIIACTCS KaK[0€ M3 IOCIIEOBaTENbHBIX KolebaHuil OamaHca,
PaBHBI MEXITy COOOH, M 3TO CBOWCTBO UCIIOJIL30BAHO ISl H3MEPCHHS BPEMEHH.

Bpemsi, B TeueHHE KOTOPOTO COBEpIIACTCS OJHO IOJHOE KojeOaHue OanaHca, Ha3bIBACTCS MEPHOAOM
KoJieOanus OanaHca.

Yron, Ha KOTOPBI MaKCHUMAalbHO OTKIIOHSETCS OallaHC OT TIOJIOXKEHHSI PABHOBECHsS, Ha3bIBAETCS
aMIUTUTYI0M KosiebaHuit OanaHca. BenuunHa neproia u3Mepsercs B CeKyH/IaX, a aMIUIMTY1a — B Tpajaycax.

Ywcino nomHbIX KojaeOaHuil OanaHca 3a OJJHY CEKYH]Ty Ha3bIBaeTCS YaCTOTON KOJIeOaHUH.

Iepuon T u vacrora f cBA3aHEI MKy COOOM OTHOIIIEHHEM

f=1T.

Paznuyaror eme MUKIMYSCKYIO WM KPYTOBYIO 4acTOTY N, T. €. YUCIO KOJIeOAHUH, COBEPIIAEMBbIX 3a 27
cexyHn (m = 3,14).

Iuxnmmgeckast 9actoTa KoyeOaHni OarmaHca 3aBUCHUT OT IapaMeTpPOB OallaHca W BOJOCKA M MOYKET OBIThH
MIPEJICTABJICHA CIICAYIONUM BHIPAKESHUCM:

n:]/i
)

roe: | — MomeHT wumHepuuu OanaHca OTHOCHUTEIBHO OCH BpamleHus (paBHBIH Macce OanaHca T,
YMHOKEHHOM Ha KBaJpaT paanyca HHEPLUH P); -

M — ympyras )ecTKOCTb BOJIOCKa (MOMEHT, pa3BUBA€MbIil CIIMPAIbIO NPH 3aKPyYHBAaHHM €€ Ha yrod,
paBHBIA OHOMY pajuany, T. €. 57,17 rpagycoB). Ecnu nepuosa xoneOaHuil BBIpa3uTh uepe3 MUKINYECKYIO
4acToTy, TO

nT=2ﬂHT=ﬂ1£=—_l/:'}——1~t_M_—— :21:]/ A{i .
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anyraﬂ JKCCTKOCTBb BOJIOCKA, BBIPAXKACTCA (I)OpMYJ'IOfI:

M= Ebh®/12L,

rne: L — nnuHa Bonocka;

b — ero mupuna;

h — tonmuHa;

E — Mopnyne ynpyroctu marepuaia BoJOCKa.

IMoxcrasisst B popmyity neproa KojaebaHuil 3HaueHre M, nomydnm

T =9 12/L
Ebnd
T. €. nepnou KOJ'I66aHI/I$I 6ancha HpHMO HpOHOpHI/IOHaJ'IeH KBa,Z[paTHOMy KOpHIO N3 MOMCHTA I/IHepLII/II/I
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OajlaHca W JJIMHBI BOJIOCKAa W OOpaTHO MPOIOPIMOHATICH KBAJAPATHOMY KOPHIO W3 MOXIYJS YIPYTOCTH
MaTepurana BOJIOCKa, IIUPHHBI BOJIOCKA M €r0 TOJIIIHMHEI, B3ATOI B KyOe. MOMeHT nHepIuu 6anaHca B CBOIO
ouepenb paBeH
— 2
f — m.ﬂ 1

Torma

T=2 VM -
7 Ebi?

Ho Tak kak maccaT=— , TIC P =Bec 6ancha, d §J — YCKOpPCHHEC CHIJIBI TSKECTH, TO

T = 2z 1/% )
gEbH

[IpuBenennas (GopMyia HECKOIBKO YIIPOIIEHAa W HETOJHO XapaKTepu3yeT padoTy peasbHOTO YacOBOTO
MeXaHH3Ma, B YACTHOCTH HE OTPaKaeT 3aBUCUMOCTHU TIEpHOAa KOJeOaHHI OT aMITIUTY JTBI.

Bananc, kuHEMaTHYeCKH U ANHAMUYECKH CBSI3aHHBIN C pealbHBIM YaCOBBIM MEXaHU3MOM U 00JIaAaloui
HEYpPaBHOBEIIEHHOCTHIO, KOJEOIeTCs C TOrPeNIHOCThIO, OTMEYaeMON KaK HapyIIeHHWE XOoJla 4YacoB, 3a-
BHUCSIIIEE OT MOJIOKEHUS LIEHTPa TSHKECTH OajaHca U OT BEIMYMHBI aMILTUTYBI €T0 KoJeOaHui.

CrycKoBOH peryssiTop KoneOaTelnbHOW CHCTEMBI, padOoTalonii COBMECTHO C MEXaHHM3MOM YacoB, Kak
MIPaBUIIO, JA€T MEPUO/ KOJIeOaH s, 3aBUCALINN OT aMIUIUTYABI, T. €. KOJIeOaHHS CHUCTEMBI HE N30XPOHHEI.

IIpodeccopom @. B. JIpo310BEIM YCTaHOBJICHO, YTO YeM OOJIBITIC KHWHETHICCKAS YHEPTHUS KOJICOTFOIICHCS
CHUCTEMbI U aMIUIUTyAa KosiebaHui OajaHca, TeM MEHbIIE CyTOYHas OmIMOKa XOfa, JaBaeMasi CITyCKOBBIM
PETYISTOPOM.

B mpomecce paboTel 9acoBOro MexaHH3Ma KoJjiebaTenbHas CHCTeMa COBEpIIaeT He3aTyXalolne
KOJIeOaHMsI C OTHOCUTEIBHO MOCTOSHHON YacTOTOH. AMIDIHMTyIA KOJIeOaHWH MOAJEepKUBAaeTCS 3a CUET
pacxoja NMOTeHLIMAIBLHON (3aaceHHOH B JABMraTeNe) SHEPTUH, HApHMEp, SHEPTHs 3aBeICHHON MpPY>KUHBI
Wi TnomHATOM rupu. llpm >TOM »Heprus cooOmiaercs KoieOaTeIbHOH CHCTeMe TepUOANYECKH,
OTIPEICNICHHBIMH 10 BEJIMYNHE UMITYJIbcaMu. [leprHoIMYHOCTh MO/Jauu DHEPTUH Ha KOJIeOaTENbHYI0 CUCTEMY
3aBUCUT OT YacTOTHl KojieOaHWi OasaHca WM MasTHHKA M OT KOHCTPYKIHH CITyCKOBOTO MEXaHH3Ma.
OObIYHO B OBITOBBIX Yacax MPHUMEHSIOTCSA CITYCKOBBIE MEXaHH3MBI, IOCPEICTBOM KOTOPBIX IMepeaada
SHEPTHH OT JBHUTATENs MPOM3BOAWTCS ABAXKIBI 32 MEeproja KoieOaHws OanmaHca WIM MasTHHKA. 3a BpeMs
nepeaud SHEPTUU KOJeONIommiics OalaHc WM MasTHUK MMOBOPAYMBACTCS HA ONPENENCHHBIH Yroy, 4To
COIPOBOXKIAETCS TaKKE IMOBOPOTOM BCeX KoJiec 3y04aToil mepenadr Ha OIpeselieHHble YIbl. B 310 Bpems
MTOCTENIEHHO PaCKPYUYHBAETCs MPY>KUHA WM OMYCKAeTCs THPS, a CTPENIKA IBUXKYTCSA 1Mo Iudeponary. Takum
oOpa3oM, kojeOaHusi OajaHca WIM MasTHHUKA TOAJNEPKMBAIOTCA 3a CYET pacxoJa SHEPTruu IABUTATEIN,
CO3/IAIOIIETO TOCTOSIHHYIO T10 HalpaBiIeHMUIO JABIKYILYIO CHIIy, a IpOIlecCOM INepefauyd SHEPruH OT
JIBUTATENsI K KOJIeOaTeNbHOM crcTeMe yIpaBisieT caMa KojeOaTenbHas CHCTEMa MOCPEICTBOM CITyCKOBOTO
Mexanm3Ma. CHCTeMBI, B KOTOPBIX He3aTyxarolnue KojeOaHUs MONIepKHBAIOTCS 3a CYET HCTOYHHKA
SHEPTUH, CO3AAIOUICTO JIBIKYIIYIO CHIIy TOCTOSHHOTO HAIIPaBJICHHUS, HA3BIBAIOTCS ABTOKOJIECOATEILHBIMU
CHUCTEMaMHU.

Yacs! gBnstoTcs HanOoJiee TUTMYHBIM MEXaHU3MOM aBTOKOJIEO0ATENbHBIX CHCTEM, H 3TO 0OCTOSTETECTBO
MO3BOJISIET BCKPBITH OCHOBHBIE 3aKOHOMEPHOCTH X JeicTBus. Tak, Hampumep, MpHU YCTaHOBHUBIIEHCS B
yacax aMIUIMTyZe KoieOaHuil sHeprus, coolmiaemast KoineOaTenbHOl CUCTeMe 3a KaKIbl MMITYJIbC, PaBHA
MOTEPSIM SHEPIrUU 3a BpeMsl MEXIy UMIyibcamu. [Ipu yBenTMUYEeHMHM SHEPruud MUMIYJbCA YBEIUYUBACTCS
aMIUTMTyJla KoJjeOaHui, yMEHbIIEHHE OJHEPTUH HMITyJIbca MPUBOAUT K YMEHBIIEHUIO aMILTUTYIBI
konebanuii. [To Mepe crycka 3aBOJHON NPYKUHBI KPY TSN MOMEHT, COOOIIaeMBbIi €10 KOJIECHOH CHCTeME,
yoObiBaeT. ClieZloBaTeNbHO, KOJMYECTBO HHEPTHH, COOOIIAaeMOW TNPU KaXKJIOM HMIyJbce OajaHCy WIH
MasiTHUKY 4acoB, yOsiBaeT. COOTBETCTBEHHO YOBIBACT U aMILTUTY/1a KoJeOaHui.

M3meHeHue moTeps SHEPTHH B KOJEOATENbHON CHUCTEME, NMPOUCXOJsIIee OT yBEIWYCHHUS TPEHHS B
MTOIIUITHAKAX OanaHca (3arycTeHue Macia, M3HOC MOJIIMITHUKOB), IPUBOANT TaKKe K U3MEHEHHIO aMIUIH-
Tyl KoJieOaHuii, a ceoBaTeNnsHO, U ieproa. Mi3smMeHenne neproaa KoiaeOaH!i HeTTOCPEACTBEHHO CBI3aHO
C XOJIOM 4YacoB: C YMEHBIIEHHEM IepHoa KojeOaHWi OalaHca WM MasTHHUKA Yachl YCKOPSIOT XOJ
(cmemiaT); mpW yBENIWYEHUH MEPUOa Yachl 3aMEJISIOT X0 (HAYMHAIOT OTCTABaTh).

YacoBpIM MacTepaM, JKeJarolluM Oojee MOAPOOHO O3HAKOMHUTHCS C BOIMPOCAMH TEOpWH, pacdyera u
YCTPOHCTBA YacoB, MOKHO pexoMeHpoBath kaury WM. C. bemskosa «HacoBele Mexanm3Mbl», Mamrus, 1957.

I'JIABA |1



KOHCTPYKIHUA HAPYUHBIX U KAPMAHHBIX YACOB

1. IPUHIMIINAJIBHASA KOHCTPYKTUBHAS CXEMA YACOB

Puc. 1. Mexanu3m 4acoB ¢ aHKePHBIM X0/10M (BH/ CBepXy):

1 — weHTpaJbHOE KOJIeCco; 2 — TPUO LEeHTPAJBLHOI0 KoJieca; 3 — GajlaHC pa3pe3Hoii (KOMIEHCAIIMOHHBIN); 4 — KOJI0KA
BOJIOCKA W OCh fajaHca; 5 — KOJOHKA BOJOCKA; 6 — B0OJOCOK; 7 — BHHTHI 0anaHca (TPy3MKH); S — aHKepHasi BWIIKA C
najaTamMu U ocbl; 9 — xomoBoe Koaeco; 10 — Tpubé xomoBoro koseca; 11 — cekyHaHoe Kojeco; 12 — TpuG ceKyHIHOTO
KoJsieca; 13 — mpoMeKyTouHOe KoJieco; 14 — Tpud mpome:KyTOUYHOro KoJieca; 15 — Gapadan; 16 — 3aBomHas nmpyxuHa; 17
— cobauka; 18 — BuHT cobaukm; 19 — 0apadannoe koseco; 20 — BUHT GapadaHHOro KoJseca; 21 — 3aBoaHOe (KOPOHHOE)
K0JIeco; 22 — BHHT 3aBOTHOT0 KoJieca

Jlns Oonee NEeTanbHOTO O3HAKOMIICHHS C HAa3BAHUSMHM W HA3HAYCHHUEM OTICIBHBIX KOHCTPYKTHBHBIX
JJIEMEHTOB YacoB Ha puc. | pUBe/ieHa pa3BepHyTas cXeMa MeXaHH3Ma YacoB C aHKEPHBIM XOJI0M. 3aBOJIHAs
npyxuHa 16, Haxoxsmiascs B 0apabane 15, packpyuuBasch nepeaact yepes 3yObs Oapabana, NBYKEHUE Ha
TpuO 2 LEHTpaTBHOTrO KoJieca, CHUAAIIMKA Ha OJHOH OCHM C LEHTpaJbHBIM KojecoM 1, Bemymmm TpuO
IpoMekyTouHOTO Kojeca 14. IIpomexyTodroe kojeco 13 depes Tpub 12 mepenaer ABMKEHUE Ha CEKYHIHOE
Kosieco 11, KOTOpoe B CBOIO ouepe/h BpamiaeT Tpud xomoBoro koyieca 10 U HaxomsIleecs ¢ HUM Ha OJHOMN
ocu xo0710Boe KoJieco 9. 3yOrsi 3TOro Koseca KUHEMAaTHUECKH COCUHSIOTCS C HAJeTaMH aHKepHOH BWIKH 8.
AHKepHast BHITKa, KOJIEOIISCh, COOOIAET UMITYJIbCHI OaaHcy 3.
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Puc. 2. Koseb6aTeasnas cucrema:
] — 6amanc ¢ BUHTAMU-TPY3UKaMH; 2 — OCh GajiaHca ¢ nandamu; 3 — BOJI0COK; 4 — nBOITHON postnk; 5 — unc; 6 —
KOJIOZAKA BOJIOCKA; 7 — MITHPT KOJIOIKH BOJIOCKA; 8 — KOJOHKA BOJIOCKA

YacoBoif MEXaHI3M COCTOUT M3 CIEAYIOLIMX OCHOBHBIX Y3JIOB:

1) konebarenpHas cuctema (prc. 2) — OanaHc ¢ OChIO U CIIUPAIBIO, IBOWHOW POJIHK C AILTUIICOM:
2) cIyCcKOBOM MEXaHM3M WJIH CITycK (pHC. 3) — aHKepHas BHJIKa C HAJIETAaMH U aHKEPHOE KOJIECO;
3) 3yOuatas nepenava (puc. 4);

4) nmBUTATENh YaCOBOTO MexaHu3Ma (puc. 5);



5) y3en 3aBoJia M TIEpeBOJIa CTPEIIOK.

Puc. 4. 3y0uaras nepenaua:

|. HenTpanbHoe koeco: 1 — Tpud; 2 — nanda; 3 — ocb, Ha KOTOPYIO HACAKABAETCS

MMHYTHBIN TPUO;

I1. [IpomexyTouHoe KoJieco: 1 — Tpué ¢ ochlo; 2 — manda; 111, Cexynanoe koiaeco: 1 — Tpu6 ¢ ocbr0; 2 — nandgui
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Puc. 5. /IBurare/ib 4acoBoro MexaHusma B cOOpaHHOM BH/e:
1 — 6apaban; 2 — kpbIUKa fapadana; 3 — 3y0bs 6apabdana; 4 — Bayi; 5 — KPIOYOK Baja, BXOASIIINIi B 0TBepcTHE
NMPYKUHBI; 6 — MpyKUHA

2. KOJIEBATEJBHASI CHCTEMA U KOMIIEHCAIIMOHHBIE YCTPOHUCTBA

B xapMaHHBIX M Hapy4YHBIX Yacax pa0oTa MEXaHHU3Ma MOJIEPKUBACTCS 3a CUET PacXoja MOTSHIIMATbHON
(HaKOTUICHHOW) SHEprHH 3aBEICHHON MpPYXXUHBI, MepeaaBacMoOd uepe3 3yOuaThie Koyieca W TPHOBI Ha
CITYCKOBOI MEXaHU3M M 0aJaHC C BOJIOCKOM.

B xonebaTenbHOl cucTeMe oco0oe 3HaUCHHE UMEET y3el OanmaHca (puc. 2), coctosumii u3 6aaaHcoBOTo



koneca 1 (coOcTBeHHO OanaHC), ocW 2, BOJIOCKA 3, ABOWHOTO pojuka 4 (MMITyJIbCHBIH M TIPEIOXPaHH-
TENBHBIN), DJUTMTICA S5 (MMITYTECHBIH KaMEHB), KOJIOAKH 6 U KOJOHKHU 8 BOJIOCKA.

Ha ocu 0Oananca mo oiHy CTOpOHY OT YCTyla HacakeHO OalaHCOBOE KOJIECO, MO APYryl0 CTOPOHY —
JBOMHON POJMK C BCTaBJICHHBIM JIIMIICOM. BOIOCOK BHYTpEHHMM KOHIIOM 3alITH()TOBaH B KOJIOAKE BO-
JOCKa, HAaCaXXCHHBIM Ha Och OanaHca, a BHEINIHUM — B KOJOHKe MocTa OamaHca. bamaHc sBisercs
BUOPHUPYIOIIUM MaxOBBIM KOJIECOM, KOTOPHI B COCMHEHHH C ABOHHBIM POJIMKOM U BOJIOCKOM PETYJIHPYET
PaBHOMEPHOCTh NEHWCTBUS MexaHu3Ma dyacoB. llepuon koneOanms OajaHca 3aBHCHUT OT OKpY’Karomien
TEeMIIEpaTyphl, TAK KaK U3MEHEHHE TEeMIIEPaTyphl BIUSIET Ha yIPYTOCTh BOJOCKA U €r0 JIMHEHHBIE pa3MepHl.

HpaKTI/IT-IeCKI/I YacChbl C JIaTYHHBIM 0OaJlaHCOM M CTAJILHBIM BOJIOCKOM OTCTAlOT IIPpUMCPHO Ha 11 cex B CYTKHU
npu noBeilieHuU TeMmiepaTypsl Ha I'C. Hampumep, yacel, mpaBuiIbHO OTperyiupoBaHHbie npu + 20° C,
OyIIyT OTCTaBaTh MPHUOIU3UTEIHHO HA 3 Mun B CYTKH, €CITH TEMIIepaTypa MOBeICHTCS 110 36° C.

OTOT HEINOCTATOK YCTpaHsSET HMEIOIIUecs B Yacax KOMIICHCAIIMOHHOE YCTPOHCTBO, yMEHbIIAIOIIee
BIIMSHUE TEMIIEPaTyphl Ha UX XOJI.

Jns TemmepaTypHON KOMIIGHCAallUM 4YacOB B OCHOBHOM HPUMEHSIOTCS IBa CIIOCO0a: KOMIICHCALUS C
TIOMOIIIBIO BOJIOCKA M KOMIICHCAIIHS C TIOMOIIBIO OaaHca.

KomneHcanusi ¢ moMoOIbI0 BOJIOCKA. DTOT CIIOCO0 3aKIIOYAETCs B MPUMEHEHHH MOHOMETAIIMYECKOTO
OanaHca B mape C BOJOCKOM, M3TOTOBJICHHBIM M3 CIIaBa, MOAYJb YNPYTOCTH KOTOPOI'O MAJIO 3aBUCHT OT
TEeMIIEPATYPHI.

MoHoMetaruyeckuil 6anane (puc. 6) U3rOTOBJIEH U3 OEpUILTHEBON OPOH3BI WIIM MENBXHOPA, & BOJIOCOK
— W3 CIUIaBOB JIMHBAP, METAIMHBAP, HUBAPOKC U APYI'HX, UMEIOLINX TeMIIEpaTypHbI k03dhdunueHT (T. e.
CyTOYHOE OTKJIOHEHHE X0J1a Ha OJIWH Tpaxyc) MeHsbIe 0,5 cex.

Komnencauusa c¢ momompbio 6ananca. Obox OamaHca AenalOT OMMETAIIIMYECKUM, T. €. U3 JBYX
HEOJJMHAKOBO PACIIUPSIOLINXCS OT TEMIIEPaTypbl METAJUIOB, HAIPUMEP M3 CTalU M JIaTYHHU, U pa3pe3aioT B
IOBYX IHaMETPAJIbHO NMPOTUBOIOJIOXKHBIX MecTax (puc. 1). bamanc takum oOpa3oM mpeBpainaercs B mapy
OuMeTayuImdecKux Ayr. MeTtan, pacliupsAOLIMNACS CUIbHEe (JaTyHb), HAXOIUTCS C BHELIHEH CTOPOHBI, Me-
TaJUT ¢ MEHBIIUM KO3 GHUINEHTOM JHHEHHOTO pacuIupeHus (CTalb) — C BHyTPEHHEH.

[Ipu moBblLIEeHHH TeMIEpaTypsl JaTyHb paciiupsercst OoJblle, YeM CTanb, M OMMeTaIMuecKas xyra
BBIrMOAETCS 10 HANPABJICHUIO K HEHTPY OanaHca. Paanyc nHepimm, a cieoBaTeIbHO 1 MOMEHT HHEPIHUN
OanaHca MPH 3TOM YMEHBINAIOTCS, BBI3BIBAs YCKOPEHHE XO/a, PACCYMTAHHOE TaKUM 00pa3oM, YTOOBI
KOMIICHCUPOBaTh OTCTaBaHHWE, KOTOPOE MPOHUCXOAMT B 4Yacax IO BIMSIHUEM YMEHBIICHUS MOIYJIS
YOPYrOCTH BOJIOCKA. lIpy MOHMXEHMHM TeMIlepaTypbl MOAYJb YIPYTOCTH BOJOCKAa YBEIUYHMBAETCH,
BBI3bIBasl YCKOPEHHUE XO0Ja, HO OJHOBPEMEHHO C 3TUM OUMETAJUIMYECKUE TyTd OTrHOaroTCs OT OCH
OanaHca, yBEJIMYMBAIOT MOMEHT MHEPIIUH OanaHca U KOMIIEHCUPYIOT YCKOPEHHE X0/1a.

Puc. 6. MonoMeTa/uInyecKuii 6ananc

Taxum o6pa30M, TEMIICPATYPHOC HN3MCHCHHUC YIIPYTOCTH BOJIOCKA KOMIICHCHPYCTCA HW3MCHCHHEM
MOMCHTAa MHCPIHU OMMETAIUTMYECKOTO 6ancha, u Iepuon €ro KOJIEOAaHWIl CTAHOBUTCS HE3aBUCHMBIM
OT U3MEHEHHUS TEMIIEPATYPBL.

3. OITIOPbI BAJIAHCA

Ochb 6ananca u kaMuu. BHyTpu Oananca HaXOAWTCS IUIOCKask CTalbHAs MepekiaanHa (pUInrpans).
B otBepctue, Haxopsmieecs B IEHTpPEe TMEpeKIaJWHBI, 3alpeccoBaHa oOCh OanaHca, KOTOpas
MOBOpAaYMBAETCs Ha Handax, BXOA’IINX B OTBEPCTHUS TUIATHHBI U MOCTA WM B MOJIIMITHUKN U3 KaMHS.
Ocp GanaHca UMEET CI0KHYI0 KOH(PUTYpaIUIo s TOCAZ0K pa3INyuHBIX aetanei (puc. 7).

Hands! ocu 6aranca paboTaroT B KaMHEBBIX onopax. KaMHu 3ampeccoBaHbl B OTBEPCTHS MIIATUHBI U
MocTa.



B HekoTophIX ycTapeBIIMX KOHCTPYKIHSIX KaMHH Kpemsitcsi mmarto-Hamu. lllaton (puc. 8) —
JIaTyHHasl ONpaBa C 3aKPEIJIEHHBIM B HEl KaMHEM, KOTOpas IUIOTHO BCTaBJIEHAa B OTBEPCTUE IJIATUHBI
WIN MOCTa M 3aKperieHa BUHTOM. KaMHM 3ampeccoBaHbl M KaMHM B IIATOHAX MOTYT NEPEeMENIaThCs
BBEPX U BHU3 AJIsl yCTAHOBJICHUS NPABUIBHOTO BEPTUKAIBHOTO 3a30pa OCH OanaHca.

MarepuanoM Ui KaMHs CIIyXaT MUHEpasbl: HCKyCCTBEHHbIE (CUHTETHYECKUEe) — pyOuH, candup u
IIPUPOJHBIE — araT, 'paHaT; B 0CO00 OTBETCTBEHHBIX CIydasx MPUMEHSIOT anMa3. Jlydmmii, Haubosee
TBEP/bI, XOPOIIO MOJIUPYEMbIi MaTepHua 11l KAMHEH — UCKYCCTBEHHBIH pyOUH.

KamHuM 10/mKHBI ObITH 00pa00TaHbl ¢ O4EHb OOJIBIION TOYHOCTBIO. J[0MyCK 10 HapyKHOMY AUAMETPY
u Beicore paBeH 0,01 — 0,02 mm, nomyck mo amameTrpy OTBEPCTHS MCUMCISETCS HECKOJIbKUMHU
mukporamu (1 mukpor = 0,001 mm).

Puc. 8. lllaToHsI:

1 — naryHHasi onpaBka (0yLIOH); 2 — KaMeHb;
3 — 3aKpemvieHHe KaMHs ¢ 3aKaTKOH B Oymon; 4 —
3alpeccoBKa LIATOHA B MOCT; 5 — 3aKpenJjieHue
HIATOHA BUHTOM

Puc. 7 Ocb 0ananca:

1 — yeryn a1s1 mocaaku 6asnaHca; 2 — yCTyH JJIsl MOCATKH
KOJIOIKH BOJIOCKA; 3 — YCTYH JJIsl HOCAKH JBOIHOI0 POJIMKA;
4 — meiiku ocu; 5 — nandmbl

CaMm mo cebe KaMeHb CTOUT HEIOPOTO, HO IICHHOCTh YacoB, pabOTAIONIMX Ha KaMHIX, BO3PacTaeT BO
MHOTO pa3. Yackl, B KOTOPBIX BMECTO KaMHel MPUMEHEHBI JIATYHHbBIE BTYJIKU WiH (yTopa (T. €. OTBepCcTUE
i nang ocu He MMeeT KaMHeil) paboTaloT HaMHOIO Xy’Ke, TaK Kak JIaTyHb HE IOAJAETCsl XOpOoIuei
nonupoBke.[Ilogo6HbIe Yachl (KOHCTPYKLMS yCTapeBIIas M TEXHHYECKH HECOBEpIIeHHAs) OTeYeCTBEHHAs
YyacoBasi IPOMBILIJICHHOCTh HE BhIMycKaeT (mpumed. peaaktopa).] Takue wackl ObIcTpo pazpabaTbIBaroTC,
TEM CaMbIM YXyIIIaeTCcs X Ka4eCTBO, U OHU NMPEKIECBPEMEHHO BBIXOAAT U3 CTPOSL.

Puc. 9. Handa ocu Oananca, ynupammascs B
HAKJIAJHOH KaMeHb

Hakiaaku u HakiagHble kamMHU. J[1s oOnerdeHus paboTel OajaHca M yMEHBIUEHHS TPEHHS KOHIIBI
nand oceil (MATKK), BBIXOASAIINE HAPYXKY U3 OTBEPCTHS CKBO3HOTO KaMHsI, YITUPAIOTCS B HAKJIaHbIC KAMHH
— MNOAMATHUKHU (pHc. 9), 3aKpeIuieHHble B Hakjankax. HIDKHSAS ¥ BepXHSS HaKIaJAKd C HaKJIAQJAHBIMU
KaMHSIMH IPUKPETJICHBl BUHTAMU K IJIATHHE U MOCTY OaJlaHca.



Puc. 10. ®opmbl HaKIAI0K: 1 — HUKHUE HAKJIAAKH 0e3 KaMHs; 2 — BEePXHsisl HAKJIAKa ¢ KAMHEM

®opMbI HaKIa10K NIOKa3aHsl Ha puc. 10.

4. IETAJIHA, PETI'YJIMPYIOINUE NEPUOJ KOJIEBAHUA BAJTIAHCA

I'pagycHuk. lns perynupoBaHus X0/1a 4yachkl CHAOXKEHBI TpagyCHUKOM (pHc. 11), yKpeIruleHHbIM Ha MOCTY
OanaHca BepxXHeW HAKIIAIKOW ¥ BPAIIAOIINMCS BOKPYT HakJIankd. VI3MeHss IIMHY BOJIOCKA, OH PEryJIHpyeT
nepuoa kojecOanuit Oamanca. [l (PUKIMOHHOTO TMEPEIBUKCHHUS T'PaayCHUKA TMOCICAHUNA CHAOXEH
pope3bio. B Hapy»KHBIH BBICTYIT €0 BMOHTHPOBAH 3aMOK U3 JIATYHH (CaloXoK) cO MTU(GTOM ISl 4aCOB C
IDIOCKAM BOJIOCKOM WJIM JIByMS INTU(TAMH IS YacOB, B KOTOPBIX HAPYKHBIH TOTYBUTOK BOJIOCKA TTOIHST
HaJl €ro IUIOCKOCThIO (BoJocok Bpere). IITudThl rpamycHUKa B3aMMOACHUCTBYIOT C HAapy>XKHBIM BHTKOM
BOJIOCKA.

Puc. 11. I'pagycHuxu:
1 — rpaaycHHK ¢ 3aMKOM [JIfl IJIOCKOr0 BOJIOCKA; 2 — IPagyCHUK € HAXOASIIMMCSI BHYTPH 3aMKa MepPBbIM BHTKOM
BOJIOCKA; 3 — rpaJyCHHK ¢ BepXHell HAK/IaaKoii; 4 — rpagycHHUK ¢ AByMs mTH(TamMu 1is Bosaocka (Bpere)

Kosnoaka, xko1oHka M BOJI0COK. /[ 3aKkperuieHHs KOHIIA BHYTPEHHETO BHUTKA BOJIOCKA Ha OCH
OanaHca CITYy)KUT KOJIOJIKA, a JUIS 3aKpeIUICHHs KOHIIa Hapy>KHOTO BUTKa BOJIOCKA B MOCTy OanaHca —
KOJIOHKA.

Ha ock 6ananca HageBaeTcs JaTyHHas KOJIOAKA C 3aKpEIJICHHOW B Hel cnupanbio. Konoaka HacakeHa Ha
OCh CPaBHUTEJIBHO TYTO, HO TaK, YTOOBI €€ MOKHO OBLIO IMOBOPAYMBATH B JIIOOYIO CTOPOHY WIIM CHATH C OCH
OamaHca, 111 4ero B HeW clellaH O4eHb Y3KHi paspes, Oiaromaps KOTOpoMy KoJoaka MpyxuHHUT. Komoaka
10 BBICOTE W AMAMETPy paBHA YCTYINy Ha ocu OajaHca, Ha KOTOpBIH OHa HacaxeHa. YToOBI yerde ObLIO



HacaJuTh KOJOJKY Ha YCTYII, OTBEPCTHE KOJOIKH C HIDKHEH CTOpPOHEI uMeeT dacky. st obaeruenus crema
KOJIOJIKM C YCTyIla, Ha KOTOPOM OHa 3aKpeIlieHa, Hapy>XHBIH Kpail ee BHH3Y 3akpyriieH. COOKY KOJIOIKU
BBICBEPJICHO OTBEPCTHUE, Ky/1a BCTABIICH BHYTPESHHUI KOHEI] BOJIOCKA, 3aKpEIUICHHBIN mTH(TaM. HapyxHbiii
KOHEII BOJIOCKA 3amTH()TOBAaH B KOJOHKE, OCHOBHBIE KOH(PHUTYypau KOTOPOH MOKa3aHkl Ha puc. 12: /46 —
JaTyYHHAsT KOJIOHKA CO CTEp>KHEM, TYyro BXOJSAIIMM B OTBEPCTHE BBICTyIa MocTa Oamanca; 246 — Tpex-
yroJIbHasl CTajbHAs KOJIOHKA, BXOJAIIAs B OTBEPCTHE BBICTYIIA MOCTa OajaHca W 3aKperuieHHas COOKY
BUHTOM; 348 — cTalbHasg KOJOHKA C IIEHKON U NUIAnkKoii; 3B — KOJOHKa Ha BBICTYIIE MOCTa, MPI>KUMAe-
Masl CTaJTbHOM CKOOKOM M 3aKpeIyIcHHAs IBYMsI BUHTaMH.

el

Puc. 12. Koji0oHKH BOJIOCKOB U MOCTBI:
1 — c mocaakoii Ha IWTH(PT; 2 — ¢ MocaaKoil Ha MpU3MYy; 3 — ¢ MOCAKOii B a3

Bonocok, npoaensiBast 60ibIyto padoTy, coBepmaeT 3a yac 18000 xonebanwmii. CkpyuuBasch, OH
Kak Obl coOupaeT B cebe SHepruio, 3aTpaueHHyI0 0aaHCOM, U B KAaKOW-TO MOMEHT OCTaHABIUBAET KoJie-
OarenpHOE JBIKEHHWE OanaHca, 3aTeM, CTPEMSCh BEpPHYThCS B IIEPBOHAYAIBHOE IOJIOKEHHE,
pa3BopaumBaeTcs, cooOmas OamaHCy MABMKEHHE B OOpPaTHOM HampaBlIeHWH. Tak BO3HUKAET
MOCTIeTOBATENbHBIN UK KOJIEOATENbHBIX IBIKEHUH OalaHCca U BOJIOCKA.

Cy1ecTBYIOT IJIOCKUI BOJIOCOK U BOJIOCOK bpere.

[Tnockuii BOIOCOK UMEET TPH CYIIECTBEHHBIX HEJIOCTATKA!

1) mpu NOJTHOCTHIO 3aBEACHHOW MPYKMHE Yachl HEMHHYEMO CIEIIaT, PU ociadeBaromieil mpyxuHe,
T. €. IOYTH K KOHITY 3aBOJIa, YaChl HAYMHAIOT OTCTABaTh;

2) MIOCKHI BOJIOCOK pa3BepTHIBACTCS] HEPAaBHOMEPHO;

3) ydJacToK BOJIOCKAa OT 3aMKa PETYJIATOpa 10 MOCTa KpEIJICHUs] HapyKHOTO BHTKA B KOJOHKE BO
BpeMs pabOTHI HECKOIBKO IePOPMHUPYETCH.

JIBa mociemHuX (hakTopa OTPHIIATEIHHO BIMSAIOT Ha paboTy Kak BOJIOCKA, Tak M OanaHca, OTCIOAa U
Ha TOYHOCTH X0/Ia YacoB.

Han ycoBepiieHCcTBOBaHHEM BOJIOCKa paboTanr yacoBoit Mactep ABpaam Jlyn bpere (1747-1823 rr.),
KOTOPBII U300pest BOJIOCOK 0c000# POpMBbI, HA3BAaHHBIH €r0 HMEHEM.

Bonocok bpere oTim4aeTcst OT IIIOCKOTO TeM, YTO HAPY>KHBIA BUTOK y HETO OTOTHYT BBEPX U IMOJIHSAT
Ha/I TJIOCKOCTBIO OCTAJbHBIX BUTKOB. OH HE UMEET BHIIICNICPEUNCIICHHBIX HEJJOCTATKOB, CBOWCTBEHHBIX
IUIOCKOMY BOJIOCKY, M TEM CaMbIM 00ecreunBaeT OObIIyI0 TOYHOCT X0/1a YacoB.

HpOI/ISBOJ'IBHOG BI/I6pI/Ip0BaHI/Ie BOJIOCKa Epere CBCACHO 1O MUHUMYMaA. HCpBBIﬁ €ro BUTOK, HaXO,Z[HH.[I/II‘/'ICﬂ
MeXTy MTU(TaMu perynsTopa, BO BpeMs X0/ia 4aCOB MOYTH HE M3TH0aeTcs, MOTOMY YTO PaIUyC Yy IIEPBOTO
BHTKAa MEHBIIE W INTH(THI PETYyIATOpa CTOAT ONMXKE K KOJOHKE. Takod BOJOCOK KOHIICHTPHYECKH H
PaBHOMEPHO Pa3BOPAYMBACTCS BO BCE CTOPOHBI OT OCH OanaHca. BiusHHE peryisTopa Ha TOYHOCTH XOZa
qacoB (ecnn MEPECTABJIATh €T0 C OJHOTO ACJICHHA Ha }_'[pyl"OG) Ooutee YYBCTBUTCJILHO IIPH BOJIOCKE Bpere, 4yeM
IIpHU IIOCKOM BOJIOCKE.



posnk; 3 — UIHINC; 4 — cOeIMHUTETbHAS BTYJIKA

Puc. 14. Dnnunc

Puc. 13 /IBoiiHoii aHKepHBI POJIHK:
1 — uMOyJbCcHBI POJIMK; 2 — WpeIoXPaHUTETbHBII

JABoiiHoil posmk. g 3aKpemyieHusT BJUIMICA W OPEJOXPAHEHUS AHKEPHOW BWIKH  OT
CaMOTIPOU3BOJILHOTO TIEPEMEIIEHUS CITYXKUT TBOWHOM ponuk (puc. 13).

J(BoiiHOIi PpPOJMK M3roTOBJEH M3 OJHOI0 KYCKAa CTAJM WJIM JATYHM ¥ COCTOMT M3 BEpPXHETrO
(MMITyJILCHOTO) POJIMKA U HIKHETO (MPEeOXPaHUTENBHOT0), COEIMHEHHBIX MKy co00ii BTynkoi. uamerp
HUMIIYJIbCHOTO pOJIMKAa B [JBa pas3a OoJjbplle NPEJOXPaHUTENBLHOrO. B BepXHHMH pPOJMK BMOHTHPOBaH
AMITYJILCHBIA KaMEHb — 3JUTHIIC. [[BOITHOM POJIMK IJIOTHO HACAKECH HA OCh Oaaancd.

B nmpenoxpaHUTENbHOM POJMKE CIeNaH BBIPE3, YTOOBI B HETO MOTJIO BXOAWTH OCTPHE KOIbSI aHKEPHON
BWJIKH, KOTa 0ajaHC HaXxOIWTCS B PABHOBECHH, YTO CIIOCOOCTBYET CBOOOJHOMY MPOXOAY KOIbS BO BpeMs
MepEeMEICHNS BUIKU C OJHON CTOPOHBI Ha IPYTYIO.

DJIMNC. DIJIUIC BXOIUT B COMPUKOCHOBEHHE C POXKKAMH aHKEPHOW BWJIKH W CITY)KUT JJISI TIeperadu
HMIIyJIbCa OT BHJKHM K OaJaHCy MpH Nepexojie BIIKU M3 OJHOTO KpailHero mosoxkeHus B apyroe. OObIMHO
JIJIMIIC U3TOTOBIISIIOT U3 UCKYCCTBEHHOTO pyOMHA MM cardupa, HO HHOTJa ObIBAIOT M CTAJIbHbIE HJUIMIICHI.
DJUIMIICHI UMEIOT B CEYCHHUH PA3IMYHYIO (OpMY, Yallle BCEro MOIyKpyriyo (puc. 14).

5. IETAJIA XOJA U UX B3AUMOJIEMCTBUE C BAJTJAHCOM

AHKepHast BUJIKa, KOTIbE U MaJeThl. DTH JeTai CIy>KaT JUIsl Iepelad UMITyJIbca OaaHCy.

VY3en aHkepHOH BWJIKM — JATYHHOM MJIM CTaJbHOM C MpPOpPE3sIMU JUIS 3aKperuieHus HaneT (puc. 15) —
COCTOMT W3 BWJIKM C OCBIO, 3alIPECCOBAHHOIN WJIM 3aKpeljieHHOW Ha pe3bbe (puc. 16), nByx mamer us3
CHUHTETHYECKOTO pPyOHMHA M IPEAOXPAaHUTENBHOTrO0 Kombs. llamdsl ocu BXOAsAT B OTBEpcTHE KaMHEH,
3aKpEIUIEHHBIX B MOCTY U IUIaTHHE.

Puc. 15. AHkepHasi BUJIKA, KONIbE U AJIEThI:
1 — ankepHass BWiIKa 0e3 ocH; 2 — aHKepHas BWJIKAa ¢ 0Cbl0; 3 — aHKepHasi BWIKa ¢ Hajletamu; 4 —
NpeI0XPaHUTETbLHOE KONbe

AHKepHBIE BUIKW OBIBAIOT TPEX BUIOB: paBHOIUICUNE, HEPABHOILICUHE U cMelaHHbIe (puc. 17).

Y paBHOMIIEYNX BIJIOK MOJIOKCHHE MMAJIET OTHOCUTEIIBHO IIEHTPa OCH 0053aTeIFHO OJJUHAKOBO.

Y HepaBHOIUIEYMX BUJIOK PACCTOSHUE OT LICHTPA OCH BBIXOJHOMW MaNEThl OOJBIIEC PACCTOSHUS BXOTHOU
MaJieTbl IPUMEPHO Ha TOJIIUHY MaJIEThI.

CwmemnianHas BIJIKA (MUKCT) OTIMYAETCS TEM, YTO PACCTOSIHUE BBIXOIHOM MAJNIETHI OT IIEHTPa OCH JI0 BXO/I-
HO¥ MajeThl 0OJIBIIIe TPUMEPHO Ha MOJIOBHUHY TOJIIIUHBI TTAJICTHI.

Buka nMeeT /1Ba mieda ¢ mpope3siMH TS 3aKPeTIeHHs B HUX TalleT U IpoQpe3epOBaHHBIN 1Ma3 I TIpo-
XOKJIeHUS dJutunca. BHU3y maza, T. €. MeXAy POKKaMU BUJIKH, UMEETCSI BBICTYII JJIA 3aKPETUICHUSI KOIbS



(mrTrdTa UM TIOCKOTO SA3BIYKA).

Kombe u HpeﬂOXpaHHTeHBHLIﬁ POJIUK HeO6XOI[I/IMBI JJIA TOroO, yTOOBI BHJIKA HE MOIJIa caMa Impu CoTpA-
CCHHMH YacOB M3MCHHTH CBOE TOJIOXKEeHHE. VcpaBHOE KOMbE MPH COTPSICCHUU YacOB YIHPAETCS B OOKOBYIO
CTEHKY TIPEJIOXPAHUTEIBHOTO POJMKA, 3y0 aHKEPHOTO Kojieca MPUTATUBACT OOpaTHO BHIKY K Orpa-
HUYNTENBHOMY IITU(TY U yJIEPKUBAET €€ OKOJIO HETO.

Puc. 16. Ocb ankepa:
1 — och aHkepa 0e3 pe3bdbI; 2 — 0Ch aHKePa ¢ Pe3b0oii

Puc. 17. Tpu Bua aHKePHOI BUJIKH:
1 — paBHoOmIeyasi; 2 — HepaBHoOIUIevyasi; 3 —
cMelanHasi (MUKCT)
B cBoeii pabote Kombe HE compHKacaeTcs ¢ paboueil MOBEPXHOCTHIO MPEJOXPAaHUTEILHOTO POJIHKA.
Y3en xoma B cOope mokaszad Ha puc. 18.
| Puc. 18. Y3zea xona:

1 — nBoiiHOI aHKepHBIH poamkK; 2 — ma3 B
ponnke; 3 — unnc; 4 — aHKepHas BUJIKa; 5 —
KONnbe

OrpannuutenbHble MTUQPTHL. [[Ba OrpaHUYMUTENBHBIX IMTH(TAa OTPaHWYMBAIOT PACCTOSHHE, KOTOpOE
JOJDKHA IPOUTH aHKepHas BUiKa. ECTh MeXaHU3MBI, TJe OrpaHUYHUTENbHBIC IITU(TH 3aMEHEHBI YCTyIIaMHU B
IJIATHHE WX MOCTY aHKEPHOH BHIJIKH.

OrpaHnunTenbHble TUPTH (KOHIEHTPUYHBIE W OKCIEHTPUYHBIE) KPEIATCS Ha pe3bde WM MpeccoBOi
MIOCAKON B OTBEPCTHUSX IUIATUHBI. AHIIMHCKMHA M IIBeHHApckuil cmycku. Jlns 0anaHCOBBIX HApYUYHBIX U



KapMaHHBIX YacOB CYIIECTBYIOT IBa criocoba mepemadd mmimyibca (puc. 19): amrmuiickmii cmyck (1), y
KOTOPOTO 3yObsi XOJJOBOTO KOJIECa 3a0CTPEHBI M UMITYJILC MEPEaeTCs 3a CUET CKOJILKEHUS! ocTpHs 3y0a 1o
IUIOCKOCTH WMITyJibca maneTsl; mBednapckuii cimyck (l1), y koroporo 3yObs X070BOTO KoJieca HMEKOT
IIHPOKYIO UMITYJIBCHYIO THIOCKOCTh JUISL TOTO, YTOOBI YMEHBIIUTH YJeNbHOE JaBleHHE U clenaTh 3y0 Ooree
MpoYHbIM. MIMIynibec TiepenaeTcs BHa4ajle 3a CUET CKOJIBKEHHsI OCTpHs 3y0a Koseca Mo MMITYJIbCHON
TJIOCKOCTH TAJICTHI, @ 3aTeM — 3a CUET CKOJILKCHHS pedpa MmajieTsl 0 UMITYJILCHON TUIOCKOCTH 3y0a.
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Puc. 19. AHrauiickuii 4 BeapCKUIi CIyCKH:

1 — anramiickuii cmyck ¢ 3aocTpeHHbIM 3y0om; |l — 3y6 Ha mmmnyJsbcHoii miockocTu madersl; |11 — mBelimapcekmit
CIIyCK € HIMPOKOIl HMIIYJILCHOM IIOCKOCTBIO 3y0a

ITanernl. HaﬂeTLI, H3TrOTOBJICHHBIC M3 HCKYCCTBCHHOI'O KaMH:A, BCTABJICHBI B IIPOPC3U aHKCpHOﬁ

BHJIKU W JJIA 3aKPCIJICHUS 3aJIMThHI IICIJIAKOM.

Puc. 20. I1anersi:
1 — npaBas nanera — BXOAHAsI; 2 — JieBasi MAJIeTa — BBIXOTHAS

[IpaBas naneTa (BX0oAHas) UMEET CKOILECHHYIO IUNIOCKOCTh UMILYJIbCA B HAPYKHYIO CTOPOHY, JIeBas majera
(BBIXOTHAS) — BO BHyTpeHHIO0 (puc. 20). IIpu 3ToM BBIXOAHAS MajeTa UMeeT OOJBIINN CKOC, YEM BXO/IHAS.
VYron oxBara aHKEpHOH BHJIKM COCTABISIET OKOJIO 3,5 3yObeB X00BOr0 Kojieca. 3y0 X0Z0BOT0O KoJieca, maaas
Ha IUIOCKOCTH MOKOS HaJeThl, MPUTATUBAECT BUIKY K OTPaHUYUTENLHOMY IITU(QTY U YIOEPKUBAET €€ OKOJIO
Hero. Ecnu aHKepHYI0 BUIIKY OTKIOHMTh HEMHOI'O IIMHIETOM OT INTH(TA, HO TakK, 4yToObI 3y0 Komeca
OCTaBajICsl Ha IJIOCKOCTH TOKOSI MajleThl, TO, OTIYCTUB BWIKY, YBUIMM, YTO OHA MCHOBEHHO BO3BpPaTHUTCS B
MEpPBOHAYAIILHOE IOJ0XKEHHE, T. €. MPIKMETCS K OrPaHUYUTENIbHOMY ITH(PTY. DTCh SBIEHUE Ha3bIBACTCS
npuTsDKKOH. IIpu-Tskka B aHKEPHOM CITyCKe HyXHa AJIS1 TOTO, YTOOBI 00ECTICUHTh 3a30p MEXIY KOIbEM U
MIPEeIOXPAaHUTENbHBIM POJMKOM JBOMHOrO posmka. [Ipu OTCyTCTBHM NPUTSDKKH KOMbe OyIeT KacaTbes
MIpEeIOXPaHUTENBHOTO POJIMKA, CO3/1aBasi TPEHUE U BIMSISI 3TUM Ha TOYHOCTh X0/1a 4acoB.



Puc. 21. [orepsiHubIii myTh: 1 — Ha BXOIHOI NajieTe; 2 — Ha BHIXOIHON NaJjere

SIBnenue MOPUTSXKKW BO3HUKACT IIOTOMY, YTO IIJIOCKOCTH IMOKOA IMAJIEThI paCIiOJIOKCHA IO YIJIOM K
HAalpaBJIEHUIO CHJIBI, C KOTOPOW oCTpue 3y0a IaBUT Ha naneTsl. Eciu nmpoBecTu NpsMyro JMHUIO Yepes
OCh BWJIKH M TOUKY, B KOTOPOH oCTpHe 3y0a Kojeca CONPHUKACAETCsl C MIOCKOCThIO MTOKOS MaJeThl, U ,U3
3TON TOYKH BOCCTAHOBHUTH MEPIEHIUKYIISIP K 3TON MPSAMOU JIMHUH, TO YTOJI MEXIY NEPIEHAUKYIIAPOM U
IIJIOCKOCTBIO ITOKOA ITAJICThI 6y,HeT Ha3bIBATbHCA YTJIOM NPHUTAKKHA.

3y0 X0M0BOTO KoOJIeca MPUIIETAET K TUIOCKOCTH ITOKOSI IaJIeThl TOOYEPEHO — CHadaja K BXOIHOH,
3aTEM K BLIXOHHOﬁ najeTraM.

Korma 3y0 X070BOro Kojieca COCKOYMT C BXOJHOW TaJIEThl W BIEpPEAM HAYIIUH 3y0 ympercs B
IIJIOCKOCTh ITOKOA BBIXO,HHOP'I aJ€Thl, TO BHJIKA B 3TOT MOMCHT HC HO,I[OfII[CT CIIC BIUIOTHYIO K
orpaHuyuTeNbHOMY IWTUQTY. IlyTh, KOTOPBI aHKEPHON BUIIKE OCTAETCs MPOUTH K OTPaHHUUYUTEIbHOMY
mWTH(TY, HA3BIBAECTCS MOTEPSIHHBIM ITyTeM (pHc. 21).

OTOT MyTh BUJIKA NPOIAET U OyJIeT NPUTAHYTA K OTPAHUYUTEIBHOMY IITU(DTY B CICAYIOUINX CIydasx: a)
€CJIn 3}/6 XO0O0BOTI'0 KOJIECA JaBUT Ha INIOCKOCTH IIOKOs ITAJICTHI IO BJIMAHUCM CHUJIbL 33Be,[[eHHOfI IMPYXXUHBI;
0) ecu TayieTa CTOMT TI0J] OTIPEACIICHHBIM YTJIOM, JAIONTUM BO3MOKHOCTD 3y0y X0OJ0BOTO KOJieca IPUTSIHYTh
AHKEPHYIO BUJIKY K OTPAaHUYUTEILHOMY MTHQTY.

Puc. 22. OcBo0Ooxkaenue mnajnerbl u3-noja 3y0a Xo0A0BOro
KoJieca M yroJi nogabema:

1 — MoOMeHT y/apa JUIMIICA 0 POKOK BWJIKH; 2 — yaap
MPOTHBOMOJIO;KHOT0 POXKKA MO JLTHIICY

Puc. 23. JlonoHuTeIbHAS Ayra

OctanoBka Ha mnokoe. [locie mMpOXOoXAEeHUS aHKEPHONW BHIIKOW TOTEPSHHOTO IIyTH B MOMEHT
NPUTATUBAHKUS BWIKH K OTpaHUYUTEIbHOMY WITHRTY OanmaHc cBoOoaHO mpoberaeT cBoW MyTh (OTCIOAa U
Ha3BaHHE — CBOOOIHBIN aHKepHBIN x01). [loka GamaHc MPOXOAMUT IOMOTHUTENBHYIO AYTY U BO3BpAIacTCs
00paTHO, BECh MEXaHM3M YacOB HEIOJBIIKCH, B TOM YHCJE CTOMT M XOJOBOE KOJIECO, YIMHUpasich 3yOOM B



IJIOCKOCTP TTOKOSI TTAJIETHI.

Cxema gelicTBUS aHKepHOTO xo/a. JlelicTBue cBOOOTHOTO aHKEPHOTO X0J[a MOYKHO pa3JieNIuTh Ha YeThIpe
MOCIIEIOBATEIILHBIX MOMEHTa (puc. 22):

1) 6ananc Bo3BpamaeTcs Ha3aj, U JUIAIC YIapAeTcs O POKOK aHKEPHOW BUIIKH, HAUMHAS OCBOOOXKIATh
nanery u3-1moJ 3y0a Xo0BOro KoJjeca;

2) 3y0 XOHOBOTO KOJIECa, COMI C TUIOCKOCTH TMOKOS, MEPEXOUT Ha UMITYJILCHYIO IUIOCKOCTh HaJIEThl U
JABUT HAa Hee, BCIEACTBHE YEro JIPYrol POKOK BHIIKH ynmapsieTcs o0 smmunc (Ipu Havyalle MMITYJIbca) —
Ha4YMHAETCS Oyra ToabeMa OamaHca; OallaHC OMATH TONYYHJ OOJBIIYI0 CKOPOCTh MJSl IBWDKCHUS U
KOMIICHCUPOBAJI YaCTHUHYIO MOTEPIO CKOPOCTH BO BPEMs IIEPBOTO yapa 3JUIHIICA O POKOK BUJIKH;

3) Bmepean uaymmii 3y0 XOMOBOTO KoJieca IMajaeT Ha MOKOW BBIXOJHOW TMaJeThl; OanmaHC MPOXOIUT
JOTIOTHUTENbHYIO0 TyTy (pHUC. 23), T. €. MPOUCXOANT ITOTEPS CBSI3M OayaHca ¢ aHKepHOH BHIIKOW — Hadajo
cBOOOIHOTO KOJicOaHus OanaHca.

270 Jzg°

Puc. 24. IlocnenoBarteibHbIE YIJIbl OTKIOHEHH 0a1aHCA OT MOJI0KEHUSI PABHOBECHS

OnHOBpEeMEHHO aHKepHas BWJIKA, MPOWAS MOTEPSHHBINA ITyTh, HMPUTATHBAETCA K OTPAHUYUTEIEHOMY
mTH(TY ¥ OKOJIO HETo yAepKHUBaeTcs. B 3TO BpeMs Bech MEXaHWU3M YacOB HAXOAUTCS 0€3 JBUKCHHS U
TONILKO OallaHC, Hecs Ha ceOe JBOWHOM POJIMK C 3JUTMIICOM W CIUpajb, HAXOMUTCS B JBIKEHUH, MpoOeras
BOKpYT cBoelt ocu 270° oT moJytoskeHust paBHOBecHs Oamanca. [Tyt Oananca moka3aH Ha puc. 24.

[onoxeHne paBHOBecHsi OalaHca — 3TO MOMEHT, KOT/Ia aHKEpHAas BWJIKA CTOMT TOYHO IOCEPEIHHE
MEXJy OTPAaHMYUTEIBHBIMUA IITU(PTAMH M 3yObsi XOJOBOTO KOJIECa COBEPIICHHO HE JaBAT Ha TMaJIeTh
AHKEPHOH BHUIIKH, TaK KaK B 3TO BPEeMs BOJIOCOK HAXOAWUTCS B HEHATSHYTOM COCTOSIHUH (Yachl HE 3aBE/ICHBI).

IloTepstHHBIN IyTh CYIIECTBYET B YACOBBIX MEXaHU3Max JUIsl KOMIICHCALUHU CIEAYIOIIMX IOTPEIIHOCTEN:
XO0JIOBOE KOJIECO BBITIOJHEHO HETOYHO, HAIPUMEP OHO ObET, TaK KaK MOCAXKEHO Ha TPHO SKCIICHTPUYHO, €ro
3yObsl IMEIOT TIOTPEITHOCTh HMJIM 3aryCcTes0 Macllo Ha MMITYJIbCHOH IIIOCKOCTH 3yObEB KOJeca WIIH TalleThl;
3y0 XOIIOBOTO KOJIECa MOXKET 3aIep>KaThCsl Ha TIAJIeTe, U 9aChl OCTaHOBSITCS.

OpHako TpH HaIMYUHM TOTEPSHHOTO TYTH BHJKAa Iocie MaaeHus 3y0a He cpa3y ymupaercss B
OTPaHUYUTETBHBIN TU(T, & MPOXOIUT HEKOTOPKIA TaK Ha3bIBAEMBIN MOTEPSHHBIN MyTh. YTOI MOTEPSIHHOTO
ITyTH paBeH OoT 1/3 1o 1/4 moHOTO yTiia MOKOs Ha TayeTe.

Yroa nokos. Korma Brika mprkara K OTpaHHYHTENBHOMY MITU(TY, 3JUIMIC, BXOAA B Ta3 BHIIKH,
MoBOpaunBaeT ee. B CBOI0O odepenb BHIIKA, TOBOPAYMBAsCh, OCBOOOXKIAeT majery M3-moj 3y0a, jaBas
BO3MOXKHOCTh XOJIOBOMY KOJIECY, COBEPIIIHB OTXOJ Ha3al, BCTaTh 3yOOM Ha Hadajo IJIOCKOCTH UMITYJIhca
ITAJICTHI. YFOJ'I, Ha KOTOprfI IOBOpPAYUBACTCA B 3TO BpPEMs BUJIKA OT OrpaHUYHUTCIILHOTO IHTI/Iq)Ta 0 TOTO
II0JIOKCHHUA, KOoTJa 3y6 BCTAHET B HA4YaJIO IJIOCKOCTU MMITYJIbCA MAJICThI, HA3bIBACTCA MOJIHBIM YTJIOM I1OKOH,
WJIHM YTIIOM OCBOOOXKICHUSI.

[TomHBIA yron MOKOSI paBeH YIIIy MOKOS TUTIOC YTOJ MOTEepSHHOro MyTH. Hampumep, ecnu yrom moKos
pasen 1°30', a yron notepsrHOro myti — 0°30', To MONHEIHA yrou mokost 6yxet paper 2°.

Yroa ummyabca. Korjga aHkepHas BWIKA MPOIUIA Yol OCBOOOXJICHUS, T. €. OCTpHE 3y0a XO0JIOBOTO
KoJieca COIPHKOCHYJIOCh C HadalloOM IUIOCKOCTH HWMITyJbCa MAJIeThl, KOJECO, IOJYYHB BO3MOKHOCTD
BpallleH!s], HAYMHAET II0BOPAYNBATh BUJIKY, COOOINAs € UMITyJIbC.

Y01, Ha KOTOPBIH OBOPAYMBACTCS aHKEPHAs BUJIKA, HAYMHAS C TIOJIOKCSHHUSI, KOTa ocTpue 3y0a Koieca
COTIPHUKOCHYJIOCh C HA4allOM IIOCKOCTH WMITYJIbCa, M IO TOTO MOMEHTA, IOKa MATKa 3y0a He TOKHHET ATy
IJIOCKOCTh, — HAa3bIBA€TCSA YIIIOM mMITyibca. CyMMy yIiia TIOKOS M YIJIa MMITYJIbCca Ha3bIBAIOT YIJIOM
MOoIheMa aHKEPHOU BWJIKU. TakuM 00pa3oM, BECh Y3€J aHKEPHOU BHIIKU CITY KUT CBS3YIOIINM 3BEHOM MEKY
y370M OanaHca-u aHKEpPHBIM KoJiecoM (pHc.25). 3a30p MEXAYy OrpaHUYUTENBHBIMH MITU(TAMU, KOMBEM U
MIPEIOXPAHUTENBHBIM POJIMKOM C OOEMX CTOPOH JOJDKEH OBITH COBEPIIEHHO OJMHAKOBBEIM. Heobxommmo,
4TOOBI 3a30p MEXKAYy MNIPEAOXPaHUTCIIBHBIM POJIMKOM M KOIILEM ObLT 61)1 MCHBIIIC, Y€M 3a30p MCXKOY
AJUTUTICOM M POKKOM BHIIKH. JTO HYXKHO JUIS OECIPEISTCTBEHHOTO IMPOXO0/Ia 3JUIUTICA B 11a3 POIKKOB BUJIKH.

3a30p MEXAY AJUTATICOM M POSKKOM JIOJDKEH OBITH OOJIBIIE MOTEPSHHOTO Iy TH.

XoaoBoe koJeco. [l mepenaun IBUKCHUST aHKEPHON BHJIKE CITY>KHT X0J[0BO€ Kosieco. OHO COCTOUT U3



BTYJIKH, CITHII, 000]1a U 3yObeB M 3aKPEIJICHO Ha OCH, U3TOTOBJICHHOW BMECTE C TPUOOM U3 OJHOTO TPYTKA.
3y0bst KoJieca MMEIOT CBOCOOpasHyto Ghopmy (puc. 26). Pabouas yacTh 3y0a COCTOMT U3 YETHIPEX JIEMECHTOB:
BepIIMHEI (ocTpre) 3y0a, mATKu 3y0a, IIIOCKOCTH UMITYJIhCa U TNIOCKOCTH TIOKOSI.

Puc. 26. 3y0 xonoBoro koJieca:

Puc. 25. Kommiekc y3/10B X012 U peryJsiropa, cOOpaHHbIX 1 — ocrtpue 3y6a; 2 — maTka 3y6a; 3 —
NOJIHOCTBIO (BUJ CBepXy) IJIOCKOCTb MOKOS; 4 — MJIOCKOCTb UMIYJIbca; 5 —
(packa

Xo010BOE KOJIECO OOBIYHO HW3TOTOBNSAIOT M3 JaTyHH. JIJi1 YacoB YJy4IIIEHHOTO KAadecTBa 3TH KoJjeca
M3TOTOBJIIOT U3 CTANId U OeprinIneBoi OpoH3bl. CTabHOE KOJIECO MOABEPTal0T TEPMUUIECKON 00paboTKe —
3aKajJKe W OTIycKy. Pabourme MOBEpXHOCTH Kojieca THIATENFHO HUTU(YIOT. BepXHIOW IUIOCKOCTH Koyeca
MOJIUPYIOT, @ HUKHIOKO NUTHQYIOT.

Puc. 27. ITocnenoBaresibHbIe HEePHObI PA0OTHI AHKEPHOI'O X012

Haxonsice Bo B3aMMOAEHCTBUU C HaJleTaMH, 3yObsl XOJOBOTO KoJieca KacaroTcs TUIOCKOCTH MOKOS MajieT
CBOMMH BepuMHaMH U maTkamu. Korma 3y0 compukacaercsi BHadane C IUIOCKOCTBIO MMITyJIbCa HajleT, OH
yIHpaeTcsl B Hee TaKKe BEPIINHOM 3y0a, korjga 3y0 IpoXOoJuT 0 IJIOCKOCTH MMITYJIbCa MajeT, OH KacaeTcs
ee MATKOi 3y0a, HO B KOHIIE, Iepe/l BEIXOIOM 3y0a M3-110J] NaleThl, OCTPHUE MaJeThl CKONB3HUT MO MIOCKOCTH
ummynbea 3yOa. Ilagas Ha MIOCKOCTH MMITyJbca, 3y0 XOJOBOro KoJjieca JISKET He B CaMOM Hadaie yria



HMITYJIbCA MAJET, & HECKOJILKO BIICPE/IH.

Och X0JIOBOI0 KoJIeca CBOMMHU MardaMy BXOJUT B OTBEPCTHUS IUIATHHBI U MocTa. Ha ocu HapesaH TpuO,
KOTOPBIN UMEET IIECTh, HHOTJIa BOCEMb 3yObeB.

Otxop Ha3aj. B Havane MBUKEHVSI aHKEPHOW BUJIKH M €€ OTPhIBA OT OTPAHUYUTEIHHOTO MTH(TA JO TOTO
MOMEHTa, KorJia 3y0 IMomnajeT Ha UMITYJILCHYIO IIOCKOCTD, MaJleTa OTOJBUTAET XOJ0BOE KOJIECO HECKOIJIBKO
Ha3aJ OT HAIPaBJICHUS CBOETO BpAIlEHUS, JaBas 3TUM CaMbIM BO3MOXXHOCTH IajeTe OCBOOOIUTHCS OT
MPUTSHKKK 3y0OM XO/I0BOTO KoJjeca.

Bepmuna 3y6a X070BOT0 KoJieca MoJ JeWCTBHEM 3aBOJHOW MPYKUHBI MaJaeT Ha TUIOCKOCTh WMITYJIbCa
MaJIeThl, OTOpPAchiBas aHKCPHYIO BWJIKY, KOTOpas CBOMM POKKOM JOTOHSET JJUIMIC W, yJapss MO HEMY,
coo0IIIaeT UMITyJIbC Oanancy. Buiika ke, Grarogaps NMPUTSKKE, MIIOTHO MPUKMETCS K OTPAaHUYUTEIEHOMY
MTHTY.

Takum 00pa3oM BO BpeMsi paOOThI X0J1a MTPOUCXOJAUT MICHOBEHHBIM OOMEH CKOPOCTAMU MEXIY OalaHCOM
Y aHKepHO# BmiTKo#. Ha puc. 27 moka3aHsl ocie10BaTelIbHbIC IEPUOIBI paOb0ThHl aHKEPHOTO X0J1a.

6. KOJIECHAS ITEPEJAYA MEXAHU3MA (AHT'PEHAK)

Kak 0bL10 cka3aHO BBINIE, BECh y3el OajlaHca BCE BpeMsl HaXO-. JIUTCS B JIBIXKCHHH JIO TEX MOp, MOKa
MIOJTHOCTHI0 HE W3PAacXOJyeTCs HAKOIUIEHHAsl SHEpTusl B 3aBEJCHHOHN NpykuHe. Bces ke ocranbHas 4acTb
MEeXaHM3Ma OTpeeNICHHbIE IIPOMEKYTKH BPEMEHH He pa0oTaeT.

Taxk, HanpuMep, B KapMaHHBIX 4acax «MonHus» 3y0daras mepeiaya HaXOJUTCS B JBYDKCHUHM B TEUCHUE
CYTOK TonbKo 1 uac 13,8 mun, a 22 uac 46,2 mun xoleca OCTAIOTCS HEMOJBMKHBIMU. Cle0BaTeIbHO, 32
OJIMH TIEPHO]] KoJieOaHus OanmaHca JeTanu 3y0uaToi mepemnadn HaxonsaTcs B aBikeHHH Beero 0,0159 cex, u
3a 3TOT KOPOTKHUI MPOMEXYTOK BpeMEHHU 3yOuaTas mepefada B yacax HeceT OOJBIIYI0 Harpys3Kky, Tak Kak
3aBOJ[HAsl MPYKMHA BCIO CBOI HAKOIUICHHYIO SHEPTHIO IMEpe/acT 4yepe3 3y0uaryro mepenavy y3iay XoJa H
CTpeloYHON 4yacTh MexaHm3Mma. OTcroia SICHO, ImodeMy TpeOyeTcsl BBICOKOE KadecTBO 3y0daroil mepemadn
4acosB.

Hasnauenue 3yOuaThIX KOJEC COCTOMT B Tepeiaye JBUKCHHS W CHJIIBI OT OJTHOW OCH MeXaHu3Ma K
IPYTOH, MpIYeM BCce KoJleca Pa3InyaroTcsl MeXIy COO0H UaMeTpOM H YHCIIOM 3YObEeB.

Komeco Gompmoro muamerpa, Kak MpaBUiIo, SBISETCSA BEAYIUM, a Majoe (uMeroriee 10 20 3yObeB), Tak
Ha3bIBACTCS TPHO, — BEJIOMBIM.

BbapabaH, nieHTpabHOE, TPOMEKYTOUYHOE U CEKYHTHOE KoJieca SBISIOTCS BeAYIIUMHU, TPUO IEHTPATHHOTO
KOJIeca W BCE OCTalbHBIC TPHOBI — BeAoMbIe. Uncio 000pOTOB BemoMoro Tpuba BO CTOIBKO pa3 OoJbie
gucia 060pOTOB BEAYIIETO KOJIECca, BO CKOJIBKO PU3 YHCIIO 3yOhEB BEAYIIEro Kojeca OOoJbIe uucia 3yOneB
Tpuba.

OtHomenne 4yucina 3yObeB BEAYIIEro Kolieca K YHCIy 3yObeB BEIOMOTO HAa3bIBAETCH MEpeNaTOYHBIM
guciioM. [lepenada BpaieHust ¥ yCHIIMN 3y04aToOro 3alleIICHUs] OCYIIECTBIISICTCS B MECTE CONTPUKOCHOBEHUS
3yObeB KoJieca U TpuOa Mo Tak Ha3bIBaeMOW HaYaIbHON OKPYIKHOCTH.

B xaxxmom xonece uiu Tpude pa3inyaroT TPU OKPYKHOCTH: OKPY)KHOCTh BBICTYIIOB, OKPYKHOCTh BIaIUH
W HAYaIbHYI0 OKPYXXHOCTh. OKpYyKHOCTb, ONHCAHHAas M3 IIEHTpa Kojeca paANyCOM, OTPaHUYEHHBIM
BEPIIMHON TOJIOBKM 3y0a, Ha3bIBAETCS OKPYXKHOCTHIO BBICTYNOB. OKpPYXHOCTb, ONWCAHHAs, U3 IEHTpa
KoJIeca U MPOXOJAIIas yepe3 OCHOBaHUs 3yObeB Kojeca, Ha3bIBaeTCsl OKPY)KHOCTBIO 3mannuH. OKpyKHOCTD,
Ha 0a3e KOTOpOW CTPOATCS 3yObsl W, CIEOBATEIbHO, IO KOTOPOH MPOXOAWT 3allelUIeHHe Kojeca W Tpuoa,
Ha3bIBAETCA HAYAIIbHOWU OKPYKHOCTBIO.

[Ipu mpaBWIEHOM 3allCTUICHUU OKPY>KHOCTH KoJieca W TpubOa Kacarorcs npyr apyra. llpu riayOGokom
3alleTJICHUN OHU TIePECeKaroTCsl.

PaccrosHne Mexmy OBYMsI COCETHHMHU 3yOBSIMH, M3MEPEHHOE 10 HAaYallbHOW OKPY>KHOCTH, HA3bIBAETCS
[1aroM 3y04aToro 3aiericHuUs.

YacrtHoe oT meneHus mrara Ha 3,14 Ha3pIBaeTCS MOAYJEM 3yOuaToro 3areruieHus. MoIylb Takke paBeH
IaMeTpy HadaJdbHON OKpPY)KHOCTH, pa3/IeIeHHOMY Ha YHCIIO 3yOheB TaHHOTO KoJieca WK Tproa.

HapyxHble auameTpbl KolleC W TPHOOB HM3MEPSIOT MHUKPOMETPaMH WIIM KanuOpamu, a JIHaMETPh
HaYaJIbHBIX OKPY)KHOCTEH OIMPEISNIIOT PACUeTOM WK IO TaOIUIIaM.

Paccrosnne, m3mepseMoe 1o MPSIMOM JTHHUH MEXIy EHTPaMHU 3alETUITIONINXCS MEeXIy COOOI0 KoJiec U
TpI/I6OB, Ha3BIBACTCS MCKIICHTPOBBIM PACCTOAHUCM.

[Ipsmast muHMUS, COSMUHSIONIAS EHTPHI BPAIICHUS JABYX CICIUISFOIIUXCS MEXIy CO0OW 3y0UaThIX KoJec
(nmm xoneca u TpuOa), Ha3bIBACTCS JIMHUEH LIEHTPOB.

Obmiee mepemaTouyHOE YHCIO JUIS JTIOOOTO KOJIMYECTBAa 3yOUaThIX IMap, BXOMSIINX B 3alleIlICHHE,
PaBHSETCS MPOU3BEACHUIO MIEPEIATOYHBIX YUCEI BCEX IMap WM PABHSACTCS OTHOUICHHUIO MPOU3BEICHUS YHCIa



3y0ObeB KOJIEC K IPOU3BEACHHIO YHCIIa 3yOheB TPUOOB.

3yOuatas mepemada paboTaeT MPaBHIBLHO, €CIM BEIWYMHA IEPEAABAEMOTO KPYTSIIEr0 MOMEHTa HE
MEHSETCS W TOTepU Ha TPEHHE B IMIepelavye SBISIOTCS MUHUMAIbHBIMU. VI3MEHEHUE BEIMYUHBI
MepeIaBaeMoro KPYTSIIEro MOMEHTa 3aBUCHT OT COCTOSHHS MPOQUIs 3yObeB, OT MPaBUIIBHOTO BBIOOpa
npoduis 3arervieHus. B xapMaHHBIX, HApYYHBIX, HACTEHHBIX W HACTOJBHBIX Yacax B OCHOBHOW 3y0OuaToi
nepeaye IMPUMCHSICTCS [UKIOWJAIBHOE WM KOPPUTHPOBAHHOE (MCIPABICHHOE) IUKIOUAAIBHOS
saneruieHne. OObIYHbIC TPO(UITH 3yObeB TAKOTO 3allETICHHS N300paxeHbl Ha puc. 28.

Puc. 28. Yerbipe pa3HOBUIAHOCTH 3y0beB KoJec M TpuOoB. Cuenienue KoJieca ¢ Tpuoom:
1 — HoxKa; 2 — roioBKa; 3 — BHaJWHA; 4 — HaYaJIbHAsI OKPY’KHOCTH

K 3y04aThiM 3allETUICHUSIM YaCOBBIX MEXaHHU3MOB MIPEIbSIBIISIFOTCS CICIYIOIINE OCHOBHBIC TPEOOBaHUS:

1) MUHUMaNTFHOE TPEHHUE B 3yOBSX, UTO TOCTUTAECTCS BHICOKAM KadeCTBOM H3TOTOBIICHHSI KOJIEC U TPHOOB;

2) OospIiie pamuadbHBIe W OOKOBBIC 3a30pBI B 3yObAX IS MPENOTBPAIICHHUS 3aKIMHUBAHHS KOJIEC H
TpI/I60B 1 OCTAaHOBKHM ME€XaHH3Ma IIPpU NNoImagaHruu MIbIIH.

Pasmep xonec moabupaercs ucxons U3 oOMIMX pa3MEePOB MEXaHHU3Ma.

Kaxxmoe koiteco Bpamaercss BOKPYT CBOEH ocHM Ha ABYX Iamndax — HIDKHEH W BEpXHEH, BXOISNINX B
OTBEPCTUA IIJIATUHBI U MOCTA. Ecmm mexanu3M gacoB co6paH Ha KaMHsIX, TO uan(bm ocel BXOIAT B OTBEP-
cTusi kKamMHel. YeM OJrbKe CTOMT KOJIECO K MPYKUHE, TEM OHO TOJIIIEC U 3yObs KpyIHEE, COOTBETCTBECHHO
TOJIIIE TPUOBI U TAI]BHI.

[IpaBmibHOE 3areruieHue 3yObeB Kojeca i Tpruba Takoe, Koraa 3yObs COMPHUKAcaloTCs IPYT C IPYyroM He
Iy0XKe U He MeNTbYe HaYalIbHOW OKPY)KHOCTH, T. €. B TOUKAX, I 3yObs MEPEXOAAT B 3aKPYTIICHUS TOJIOBKU.

7. KOHCTPYKIUUA IBUT'ATEJIA

Bapaban. [{nst moMemieHus U 3aKperieHus 3aBOJTHON MPYXKHHBL, a TaKkKe UL Nepeiaud BpallaTeIbHOrO
JBUKCHUS [IEHTPAIBHOMY KOJIECY CITYXKHUT OapadaH.

3yObst B OapabaHe ToIIe, YeM B KojecaX. 3a30p Mexay 3yObsmu Oapabana u TpuOOM HEHTPAIHLHOTO
KOJIECa JOJDKEH OBITh MUHUMAIIbHBIM.

Bapaban nMeeT cOOTBETCTBYIOLIYIO BBITOUKY, B KOTOPYIO IJIOTHO BXOAMT KpbIlIKa. B nienTpe 6apabana u
KPBIIIKA UMEIOTCS OTBEPCTHS, B KOTOphIE BXOAWMT Baj OapabaHa. B creHke OapabaHa BEINABIEH BBICTYII
(KprodoK) [T 3aKperIeHns Hapy »KHOTO KOHIIA TIPY>KUHBL.

B npyrux KoHCTpYKIMSX cTeHKa OapabaHa nin cHa0XeHa YCTYIOM, WK AHO Oapa®aHa M KPBIIIKa UMEIOT
OTBEPCTHS I 3aKPETUICHUS 3aMKa Hapy>KHOTO BUTKA 3aBOTHON TIPY KHHEI.

Ban 6apabana nzrotosner u3 cranu. OgHa w3 mand Baja UMEET KBajupaT Il yCTaHOBKU OapabaHHOTO
kozeca. st 3akperuiennst 6apabaHHOTO Kojieca marda UMEeT OTBEPCTHE C pe3b00ii I BUHTA.

Ha 0GokoBoii TOBEpXHOCTH Baja UMEETCS KPIOYOK, KOTOPBIH BXOJHUT B OTBEPCTHE BHYTPEHHEIO KOHIIA
MIPYKUHBI.

IIpy>xuHa. B KkapMaHHBIX M Hapy4yHbIX 4acax ABUIATEJIbHON CHIIOHN SIBISIETCS YHNPYTOCTh 3aKPY4YEHHOM
CTaJbHOM MpPYKUHBI (CTAILHOW JIGHTHI, CBEPHYTOW B BUAE CHHpaid). 3aBoJIHAsl MPYKUHA CIYXKHUT IS



IIPUBEACHUS B JBIDKEHHE KOJICCHOM Iepeady U MoAepkaHus KoyiebaHui 6ananca.

BreurHuii KoHell MPYXUHBI C 3aMKOM WJIM OTBEPCTHEM MpUKpeIuieH K OapabaHy, a BHyTpPEHHHH KOHEI
MPY>KUHBI C OTBEPCTUEM — K KPIOUKY Bana OapabaHa.

IIpu 3aBomke 4YacoB Mpy)XKMHA IOCTENEHHO IUIOTHO HABUBAaeTCsi Ha Ban OapabaHa M, CTPEMACH
pa3BepHYThCS, BpanaeT 0apabaH BMecTe ¢ KOJIECHOH mepeaadei.

Takum 00pazom, MpyKMHA Pa3BOPAaYMBAETCS MO MEPE XOJa YacOB M B CHYLICHHOM COCTOSHHH OIISITh
npuieraet K creHe Oapabana. Cuiia npy>KUHBI JOJKHA OBITH TaKOH, YTOOBI BOJIOCOK OajlaHCca OTHOCHUTEIBHO
JIETKO «BBIPBIBA» aHKEPHYIO BUIIKY M3-1I0J 3y0a XOJOBOTO KoJieca, oOecreunBas JaBjieHHE 3y0a X0M0BOrO
KoJieca Ha TaJieTy aHKepHOW BUJIKHU C CHIION, paBHO#M mpumMepHo 0,24 2 (B yacax xanmubpom 17 — 18 nunmii).
Kammubp dacoB ompenensieTcs MOCaJOYHBIM JUAMETPOM IUIATHHBI, BBIPAXCHHBIM B MWJIIMMETPax HWIN
(hpanmy3ckux TUHUAX (omHA (hpaHITy3cKas JUHHS paBHa 2,256 mm!. Tak kak BO BpeMs yaapa 3JUIHICA O
POKOK BHJIKH OaslaHC TepsAeT CKOPOCTh, TO, €CIIU Ipy>XKUHA OyaeT Oosee CHIIBHOMN, YeM 3TO HEOOXOIUMO IS
JaHHBIX YacOB, aHKepHAasi BUJIKA HE OCBOOOIMTCS, TaK Kak 3y0 aHKEpHOTo KoJjieca JaBUT Ha NaJleTy CHIIbHEE,
4yeM ciexyer. YToObl mpy>XWHa Morja cBOOOJHO CBOPAuYMBATBHCA M Pa3BOpauMBaThCA, LIMPHHA €€ JOJDKHA
661Th MUHUMYM Ha 0,1 MM MeHBIIIE BHYTPEHHEH BBICOTHI OapabaHa (/10 BEITOYKH B KPBIIIKE).

Cuna npyXuHBI, T. €. CO3/IJaBaéMbIi €10 KpPYyTSAIIUH MOMEHT, IO Mepe pPacKpyuMBaHHUS IOCTEIIEHHO
ociabeBaeT. B oTnenpHBIX ciydasx, ciycts 26 — 28 uyac nocine 3aBojaa, cuiia ynpyrocTH Npy>KUHBI TePIeTCs
IIOYTH BABOE.

g Toro, uToOBI Yachkl XOMWIN MPABHIBHO, MIPYXKUHA JTOJKHA 00ecTednTh 3a CyTKH 3,5 — 4 oOopora
OapabaHa.

OpHako BBIITyCKAIOTCS 4Yachl, B KOTOPbIX OapabaH nenaetr 10 6 00oporos. Takue yachkl MOI'YT XOOUTh OT
OJTHOM 3aBOJKH MPYKUHBI 36 — 42 uac.

KpyTsimuit MOMEHT NpYXHHBI B TaKHX yacax Oojiee CTaOMIIEH, YTO COCOOCTBYET 0ojiee TOUHOMY XOIY
4acoB.

8. KOHCTPYKIHUA Y3JIA 3ABOJJA HACOB U ITEPEBOJIA CTPEJIOK

fi[]3

Puc. 29. 3aBoaHoii Bannk:
1 — nandga; 2 — rpanp; 3 — HaNPaBJIAIOLIUN M0SICOK; 4 — BHITOYKA /ISl IEPEBOIHOIO pblyara; 5 — pe3nda

MexaHu3M 3aBO/ia 4acOB U MEpEBOJa CTPEIOK. Y3el 3aBOja YacoB U MEPeBOJia CTPEJIOK — PEMOHTYap —
UMEeT Pa3IM4YHbIe KOHCTPYKTHBHBIE OCOOCHHOCTH, OTIMYAIOLINECS KOJMYECTBOM JeTalieid, pOopMON M HX
PACIOJIOKEHUEM; TPHUHIMI K€ PAaOOTHI 3TOT0 YCTPOMCTBA IMOYTH OJMHAKOBBIH BO BCEX KOHCTPYKIIHSX.
MexaHu3M peMOHTyapa OOBIYHO pacmoiiokeH mnoj ImdepOmaToM. 3aBOIHON BalMK — JIETalb CIOXKHON
KoHCTpyKuuH (puc. 29). Camas pacmpocTpaHEHHas 3a ITIOCIEJHee BpeMs KOHCTPYKIHS pPEeMOHTyapa —
3aBOJJHOM MEXAaHU3M C ITEPEBOAHBIM PHIYATrOM.

B Mmexanusm pemontyapa (puc. 30) BXOIUT 3aBOJHAs TOJOBKa 1, 3aKperuieHHas Ha pe3b0e 3aBOJHOTO
BaJIMKa, 3aBOJHON TpuO 2 (1Mody0O4YOHOK), HAJETHIH «a 3allJIeYrK 3aBOAHOTO BalMKa, KyJaukoBas mydra 3
(6o4oHOK), HameTas Ha KBaApaT 3aBOJHOTO BaJMKa, 3aBOJHOHM pbhuar 4, BXOAAMIMI B BBIEM KYyJIAUKOBOIi
My(]THI 5, B KOTOpBI HIKHHM KOHIIOM YITUPAETCs ABYCTOPOHHSSI TMPYXKHHA 5, MpHKuUMamomas Mypry K
3aBosHOMY TpHOy 2. [Ipu 3TOM KOCBIE 3yOBsl KyIaukoBOH My(ThI 3 IIIOTHO CHETIISIFOTCS ¢ KOCBIMH 3YObSIMHU
3aBOJIHOTO Tpuoa 2.

[psimble 3yObst 3aBOAHOTO TpuOa BBICTYNAIOT HApyKy B BBIPE3 MOCTa W CHEIUIIIOTCS C 3yOBbsIMU
3aBOJIHOTO KoJjleca. 3aBOIHOE KOJIECO B CBOIO Ouepelb cLEIuieTcs ¢ 6apabaHHBIM KOJIECOM, 3aKPEIIEHHBIM
Ha Baiy OapabaHa.
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Puc. 30. Cxema y3.1a 3aB0Ja M IePEBOIA CTPEJIOK:
1 — rosioBka ¢ 3aBOAHBIM BajioM; 2 — 3aBogHONH Tpud (M0y004UoHOK); 3 — KyaauykoBas mMy(pra (604oHOK); 4 —
3aBOJHON pbI¥Yar; 5 — mMpyKHHA 3aBOHOTO phIyara; 6 — BeKcelbHOe Kojeco; 7 — TpuUO BeKceJLHOro Kojeca; 8 —
MHUHYTHBIIi Tpn6; 9 — dacoBoe kojeco; 10 — Kkoieca mepeBoaa crpeiok; 11 — ¢ukcaTopHasi mpyxuHa mocTta; 12 —

NepeBOAHOI PhIYar (BHITHAKKA); 13 — BHHT NepeBOJHOI0 phIyara

Takum o0Opa3oM, MMOBOPOTOM 3aBOAHOI TOJOBKM BIPaBO KBagpaT 3aBOJHOIO BajMKa I[TOBOpPAYHMBAET
KynaukoByio Mydrty 3. MydTa noBopaunBaet 3aBOJHON TpHO 2 M BCE CBSI3aHHBIC C HUM 3aBOAHBIE KoJieca,
KOTOpbIE 3aBOAAT NpYyXuHY. UTOOBI mpu 3aBoje YacoB MNPYXHMHA HE MOIJa BEpPHYThCA B 0OpaTHOE
NoJIoKeHHe, B 6apabaHHOE KOJIeco yIupaeTcs cobayka ¢ QUKCUPYIOIIEH Ipy>KUHKOH.

[Ipu oOpaTHOM BpallleHUH 3aBOJHON TOJOBKM BCE PEMOHTYapHBIE KOJIeca CTOSIT HEMOABHKHO, BpaIlaeTcs
TOJIBKO KyJlauKkoBast Mydra.

CrpesiouHble KoJieca M PeMOHTYap BO BpeMsl IepeBoaa crTpeiaok. Ilpu BeITArMBaHHM 3aBOAHOM
rooBku (puc. 31) 3aBogHO# Banmk 1 1 mepeBoaHON peryar 2 nepemeniarorcsi. HIKHSS 9acTh MepeBOTHOTO
pBlYara ynupaercsi CBoeil BTOpOil KaHaBKOM B (ukcaTop 3, KOTOPBIH HE JaeT BO3MOXXHOCTH HEPEBOIHOMY
phIYary IpOU3BOJIBHO MEPEXOAUTH U3 OJHOTO MOJIOKEHUS B Apyroe 0e3 NpuMeHEHUs cuibl. JJpyruM KOHIIOM
MIEPEBOIHON phIYar yrnupaercs B 3aBOJHON pbrdar 4, KOTOPBIH BXOAMT B Ma3 KyJaukoBOM My(TsI 5. B atoT
MOMEHT NIpsIMBIE 3yObs KyJaukoBOH My(ThI 5 BXOIAT B 3allenyieHue ¢ 3yObsiMH ITepeBOIHOTO Koueca 6. [1pu
[IOBOPOTE 3aBOAHOM TOJIOBKH 3yObsl KyJNadkoBOM My(THl BpallalOT IEpPEBOJHBIE KOJIECa, KOTOPHIE
TTOBOPAYNBAIOT BEKCEIBHOE KOJIECO M MHUHYTHBI TPUO ¢ YKPEIUIEHHOW Ha HEM MHHYTHOW CTPEIKOH.
OnHOBpEMEHHO uepe3 TpHO BEKCEJLHOIO Kojleca BpallaeTcsl 4acoBOE KOJeco, CBOOOAHO CHIsIEe Ha
MHUHYTHOM Tpube. Ha TpyOke uacoBoro koseca yCcTaHOBJICHA 4acOBasi CTPEJIKA. ¥ CTAHOBUB CTPEJIKU B HaJIe-
JKallleM TMOJIOKEHUM, HAJaBIMBAalOT HA 3aBOAHYIO TOJOBKY M MEPEMENIAOT 3aBOJHOW BalMK B
NepBOHAYAIBHOE TIOJI0KEHHE.



Puc. 31. ¥3eq peMoOHTyapa B I10JI03KEHHH NIEPEBO/IA CTPEJIOK:
1 — royioBKa M BadNK; 2 — mepeBoAHOIl ppruar; 3 — ¢ukcarop; 4 — 3aBoAHOI pbIuar; 5 — kynaukoBas mydra; 6 —
K0JIECO NepeBo/ia CTPEI0K

Puc. 32. MunyTHblii TpHG:
1 — MUHYTHBIH TPpUO; 2 — 0Ch HEHTPAILHOr0 TPHGA ISl YCTAHOBKH MMHYTHOIO Tpn6a; 3 — MUHYTHBII TPHO Ha ocH
LHEeHTPAIBLHOI0 TPHOa

MunytHblii TpuO. JleTanb, COEOUHSIONIAST CTPEJIOYHBIM MEXaHU3M C KOJECHOW mepenayeil u
3aKperuIsieMas Ha OCH IIEHTPATLHOTO KoJieca, Ha3bIBACTCS MUHYTHBIM TpHOOM (puc. 32).

Ha ymimHeHHOM, NMpOXOAfIIeM CKBO3b IJIATMHY KOHIIE OCH Tpuba LEHTPaIbHOTO Kojeca HMeeTcs
BBITOUKA, a B ICHTPE MUHYTHOTO Tpruba — BAABJICHHBIA BO BHYTPh YCTyI. braronaps ycrymy, BXxogsmemy B
BBITOUKY OCH CPaBHUTENILHO IJIOTHO, MUHYTHBIM TpUO B IIpoIecce MEPECTaHOBKH CTPEJIOK MPOCKAIb3bIBAET
Ha OCH.

Bo Bpems paboThl 4acOBOro MexaHU3Ma MUHYTHBIH TPHO ABMKETCS BMECTE C OCBIO TpUOa LIEHTPATBLHOTO



KoJieca; B TMPOTHBHOM CJIydae IPH OTCYTCTBHM TakoW (PPUKIMOHHOW CBS3M STHX 3JIEMEHTOB Yachl MOTYT
UJITH, & CTPEJIKU OYIyT CTOSITh Ha MecCTe.

B ycrapeBmmx KOHCTPYKIMSIX YaCOB MUHYTHBIA TpHO Haca)XKeH Ha BaJMK, BCTaBJIEHHBIA CBOOOTHO B
CKBO3HOE OTBEpCTHE TpUOA LEHTPAILHOTO KOJieca, a MUHYTHAsl CTpeJKa yKpeIlieHa Ha BajlMKe, KOTO-
PBIii BBICTYIIAET HECKOJIBKO BBIIIIE MUHYTHOTO TpubOa. [Ipu moBopoTe MUHYTHOTO Tpuba BMECTE C HUM
MTOBOPAYMBACTCS BAJIUK.

Taxxe B ycTapeBIIMX KOHCTPYKIMSX YaCOB BMECTO MEPEBOIHOTO phlyara MPUMEHSETCS IO/aBKa
(puc. 33). B stom cinyuae 3aBofHOI Banuk 1 3aKperuisieTcsi BUHTOM HJIM CTaIbHBIM MocToM. [lns me-
PECTaHOBKH CTPEJIOK BMECTO BBITSATUBAHMS 3aBOJAHOTO BAJIMKa HAXXMMAIOT KHOIIKY 2 (TI0/1aBKY ), KOTOpas
ynupaeTcss B 3aBOJHOW pblUar 3, 3acCTaBisisl €ro MEpPEeJBUHYTHCS M TEM CaMbIM IE€PEMECTUTh
KyJIaYKOBYI0 My(Ty K MEpeBOJHOMY KoJjiecy. B MCXOqHOE MOJoKeHHe MEXaHW3M BO3BpAIAeTCs MO
JEHCTBUEM MPYXKUHBI 4.

9. KPEIIVIEHUE MEXAHUN3MA U IU®EPBJIATA

MexaHu3M B KOpIIyC€ 4aCoOB 3aKPCIVICH JIBYMsS BUHTAMU, PACIIOJIOKCHHBIMUA APYT NPOTUB ApyTa, WU
OJHUM BHUHTOM, HAXOJAIIUMCH Yy Kpad IJIATUHBI, WK C IIOMOIINBIO MEPEXOJHOTO IMPYKUHHOI'O KOJIbIA,
WIN K€ MPOCTO TYro MOCAAKOH B KpBIMIKE Kopmyca (rocienHee OOBIYHO MPUMEHSETCS] B KEHCKHX
Hapy4YHBIX 4acax).

Puc. 33. [lepectanoBKa cTpeJIOK MOAABKOIi:

1 — 3aBoaHO# BauK; 2 — NMoJaBKa; 3 — 32« BOAHOM pbIyar; 4 — mpyxuHa

IudepOnar 3aKpeIuIIIOT TPEeMs CITOCOOaMH.

1. Ha GOKOBOI MOBEPXHOCTH IUIATUHEI B JUAMETPAIHLHO MPOTHUBOIOIOKHBIX MECTaX WMEIOTCS IBa-TPH
OTBEpCTHS C Pe3b00ii, KyZ1a» BBEPHYTHI BUHTHI, 30KUMAIOIIHE HOKKH Iudepoara.

2. ludepOnat nprBUHYEH K IJIATHHE ABYMS BUHTAMH.

3. Hoxxku uugepOiara, pacmonokeHHble JUaMeTPajIbHO IpYT APYTYy, UMEIOT IPOJ0JIbHbIE MPOIHIIBI MU
Hajpe3bl. B miaTuHe UMEIOTCS ABa OTBEPCTHUS JJIs BXOJa HOXKEK IudepoaTa. PsmoM ¢ KaxpIM OTBEpCTHEM
BBHHYEHBI BUHTHI C BBICTYIIAMH, KOTOpbHIE TPU TIOBOPAYMBAHWU BXOST BBICTYIIAMH B HaJpe3bl -HOXKEK
nudepoOaTa. ITOT MOCISTHHMA CITOCO0 MOKHO BCTPETHTH TOJIBKO B YCTAPEBIIMX KOHCTPYKITHSX.

10. MIPOTUBOYJAPHOE YCTPOMCTBO B HAPYUHBIX YACAX

AmopTu3anysi onop ocu OajnaHca NPUMEHSETCS C LENbI0 MCKIIYEHHs MOJOMKM Land IIpu yaapax,
KOTOPBIM MOTYT TOJBEprarbcsa Yachl MpH dKcIutyataunu. Ha puc. 34 mokasaH y3en amMopTH3aldu ocH Oa-
naHca a1 yacoB Mapku AUX (aBHallMOHHBIE Yachl XPOHOQIICHT).

Paccmorpum yerpotictBo 3Toro y3ma. CkBO3HOW KamMeHb 1 3ampeccoBaH B OYIIOH 2, ITOMEIICHHBINH Ha
BHYTPEHHEM KOHYCe HakKJIaJIKu OanaHca 3, KOTOpas B CBOIO OUepelb KECTKO COeIMHEHA C MOCTOM OanaHca 5
BUHTOM 4. BepxHsis Hakiagka 3aKperuieHa AByMsI BUHTaMU... banaHcoBbIM HakagHOW KaMeHb 6 BCTaBJIEH €
JIETKUM HaTSITOM B OYIIIOH 2.

Bymion u HakmagHOW KaMeHb yAepKUBAIOTCS B Hakialke (PUKCHUPYIOLIEH NMPYKUHKOW 7. DTa Mpy>KUHKA
o0agaeT Takol yHnpyrocTbio, KOTOpas JaeT BO3MOXHOCTb OyIIOHY MMETh NPU yAape W TOMYKe HeOOoIbIIne
TOPHU30HTAIbHBIE M BEPTUKAIbHBIC IIEPEMEIICHUS, YTO-CMATYaeT yAap U MpenoxpaHseT Handbl 1 KaMHU OT
pa3pylIeHHi.

[ocne ymapa OymioH BO3BpamiaeTcsi B NMEpBOHAYAJIbHOE IMOJIOKeHHE. Kak BUIHO M3 pUCYHKa, OYIIOH
nMeeT KOHMYECKHe OTIOpHbIe (packu, a HaKIaJKa SBIAETCS KOHUYECKUM THE370M s OyIIOHa. JTO caenaHo
UL TOrO, YTOOBI NPOUCXOIWJIO CAaMOLEHTPUPOBAaHHE OYIIOHAa IpPU CKOJBKEHHHM €ro IO BHYTPEHHEH



KOHMYECKOH TOBEPXHOCTH HAKJIAIKW. Bum -cBepXy IOKas3pIBaeT, 4TO (GHKCHpYIOMAs MPYKHUHKA 7 OIHUM
CBOUM KOHIIOM (YCHKAaMH) BXOJHT B CIICIMAIBHBIN a3 HAKIAIKW, a APYTHM Pa3pe3HbIM KOHIIOM CKOJB3UT
10 HAIPABIISIONICH HaKIaake 8.
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Puc. 34. Y3es 6ajianca ¢ aMOpTH3aTOPOM OIIOP OCH 0ajiaHca

Ha puc. 35 u300pakeH 3TOT aMOPTH3aTOP B TPEX MOJIOKCHUSIX.

ConpoTHBIIIEMOCTh TOHKHX Land W KaMHEH ynapaM M TOJYKaM JOCTUTAeTCS: 3a CUET 3JaCTHYHOCTH
KpEIUICHHs] KaMHEBBIX OIOP, IMO3BOJIIOMIMX KaMHSIM BMECTE C OChIO 0ajaHca CMEIAThCs NPH COTPSICEHHH,
TaK KaK TOJTYOK BOCHPUHHMAETCS CHELHAIbHOW HAKIAJKOH C KOHWYECKHMMH HANPaBISIOMIMU |
amMopTH3alMOHHOW mnpykuHKOW (l); ymap BOCHpPHHHUMAETCS MOMOJHHUTENBHO YTOJIICHHOW YacThI0 OCH-
oananca (ll), oceBoii amopTu3ammei, Korga KaMHH BMecTe C OChl0 npu ynape omyctuiauch BHH3 (I1).
Haxmanky yKpemisroT BUHTaMH JIN00 TyrooOpa3HBIM MTH(PTOM — OpPOIIIBIO.

WHorma B yacax aMOPTHU3UPYIOT BECh MEXaHHU3M OTHOCHTENILHO KOpmyca 4acoB. B aTux ciyuasx
MEXaHH3M OXBaTBIBACTCS TOHKUM CTAJIbHBIM KOJIBIIOM, MUMEIOIIUM IISATh — BOCEMb NPYKHHALIMX JIAIMOK,
YIUPAIONIMXCS B KPBIMIKY Kopityca. [Ipy 3aKpbITOi KpBIIIKE MEXaHH3M OKa3bIBACTCS MPIIKATHIM K KOPITYCYy
U TIpY yAape HEeCKOJBKO CMelaeTcs 3a c4eT AedopManuy NpyKUHSAMMX JIAMOK KOJIBIIA, YeM M CMATYaeTCst
BIMSHUE yAapa.

VKa3aHHbBIH aMOPTH3aTOp HE TapaHTUPYET B MOJHOW Mepe COXPaHHOCTh OT MOJOMKHM Ifand W KaMHEeH B
JaCOBOM MEXaHH3Me.

HNmeercss m 1apyrod BuA aMOpTH3aTOpa, IPUMEHSAEMBIM JONOJHUTEIBHO K aMOpPTU3aToOpy C
KOHMYECKHUMHM HAIpaBIISIONIMMU U C JIaCTUYHON NMpYKUHKOH ((pukcaTtopom). Ha mexanusm, cBo60aHO
BJIOXKCHHBI B KOPITyC, HAJ€BAETCsl TOHKas MPY>KUHsMIas maiida (puc. 36), a KpbIlIka KOpITyca 4acoB
yIUpaeTcs B Hee, CO3/1aBasi aMOPTU3ALINIO, IPEIOXPAHAIONLYIO Yackl OT yAapa.
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Puc. 35. AMopTH3aTOp B Pa3/IMYHbIX MOJI0KEHHAX
1 — ocb U amopTH3aTOp cMeleHbl BBepX; || — och M aMopTH3aTOP CMeLIeHbI M0 TOPU30HTAJIM BJIEBO U 3a-IUIEYHK OCH
fasnaHca npuHsJI Ha ceds yaap; |11 — och 6astanca 4 aMOPTU3ATOP CMECTUIIUCH M0 BEPTHKAJIU BHU3

Puc. 36. AMopTH3aTOp B BH/Ie TOHKOIi NPY:KUHSIIEl KPBIIIKH:
1 — Buj cBepxy; 2 — BHA COOKY

11. ABTOMATUYECKHM 3ABO/I B HAPYUYHBIX UACAX

OcCHOBHOE Ha3HaUYE€HHWE AaBTOMAaTHYECKOI'O 3aBOJAa B 4YacaX — COXPAaHEHUE OTHOCUTEIBHOIO
MOCTOSIHCTBA KPYTSIIEr0 MOMEHTA 3aBOJAHOM MPY>KHUHBI, YTO BJIEYET 3a COOOI0 YJIyUIIEHHE XOJOBBIX
KauecTB 4acoB. CHelMaabHbIA TI'Py30BOH CEKTOp MEpEeMEIIaeTcss OT KayaTeNbHBIX JBHKEHUH PYyKH.
[lepemenienne Tpy30BOro CEKTOpa yepe3 KMHEMATHUECKYIO LIEMb BbI3BIBAET BPAILATEIbHOE JBHKEHUE
OapabaHHOTO KoOJeca., a CIeJAOBaTelIbHO, W 3aBOJHOTO BajJHMKa, KOTOPBIA HAaKpyuuBaeT Ha celsd
3aBOJHYIO MPYKUHY.



Puc. 37. Kunemarnyeckas cxemMa 4acoB ¢ ABTOMATHYECKHM 3aB0OJ0OM

KoOHCTpYKTHBHBIX BapHaHTOB YCTPOMCTB aBTOMAaTHYECKOI'O 3aBOJAA: HAapPy4YHBIX YacOB CYILECTBYET
MHOTO, HO CMBICT MX CBOJIUTCS K TOMY, YTOOBI TPY30BOi CEKTOp OOECHeum 3aBOj MPYKHHBI X0/a C
MUHUMAaJbHBIMU TOTEPSMU CHJIBI B KMHEMAaTHYECKOM ILenu mepefadd. B 3Tom y3ie JOMKHO OBbITH
MUHUMAaJbHOE TpeHue B nandax, MiIaBHbIA cKaT Kojec (He JOMycKasi CTUPaHUH U 3aeaHui B 3y0UaThIX
KOJIECax) U OTCYTCTBOBATh TOPIIOBOE OMEHHUE KOJIEC.

B nponecce npousBojcTBa U SKCIUTyaTallid aBTOMATHYECKUX YaCOB;, BBIIBUIIMCH CIEAYIOLINE UX
PEUMYIIECTBA IO CPABHEHUIO ¢ OOBIYHBIMA MEXaHMYECKUMHU YacaMu:

1) gacel BO BpeMs X HOLIEHUS HE HYXK/JIAIOTCSI B 3aBOJIC;

2) mpy’XKUHa 3aBOJUTCS HEMPEPHIBHO, YeM OOECTEeYMBAETCS IOCTOSHCTBO KPYTALIETO MOMEHTA
MPYKHUHBI U, KaK CIEACTBUE 3TOr0, MOBBIIIAETCA TOYHOCTh X0/1a 4aCOB;

3) ycTpaHsieTcs OacHOCTh EPEKPYUUBAHUS MIPYKUHBI;

4) obneryaercs 3a1a4a OCYLIECTBIEHHUS TIOJHON TepMETH3AMU-KOPITyCa YacoB.

Kunemarnueckass cxema dvacoB Mapku «PoamHa» ¢ aBTOMAaTHUECKMM 3aBOJOM M C LEHTPAIbHOU
CeKYHIHOM CTPEJIKOH JHIIb HE3HAUYUTEIBLHO OTJIMYAETCS OT CXEMBI OOBIYHBIX HApyUYHBIX 4acoB (puc. 37).

I'py3oBoii cexTop 1, KECTKO CBSI3aHHBIH C KOJIECOM 2, MPU Ka4aHUHU ;;PYKH IMEpelacT BpallaTelbHOe
IBIDKEHHE 4epe3 3yOuaryro mepenauy 2 — 6 GapabanHomy konecy 7. Mexny ©apabaHHBIM KolecoM 7 U
Oapabanom 9 HaxoauTcs MpYKUHAIASA ckoOa 8, uepe3 koTopyro OapabaHHOe Koieco 7 BpamaeT Oapaban 9,
3aKJII0YAOIINN B ce0e 3aBOHYIO IPYKUHY.

IIpn OTKIOHEHUH TPY30BOTO CEKTOpa B HANpaBICHHWU BpallleHUs 4acoOBOW CTpenku (cM. puc. 37) ckoba
MMPOCKaJb3bIBa€T 10 KOCHIM 3yOBbsIM Ha IUIOCKOCTH OapabaHHOrO Koiieca W OapabaHa; Tpu OOpaTHOM
OTKJIOHCHHWU CEKTOpa CKoOa, YIMHpasch B ITH 3yObs, 0OSCICUMBACT COBMECTHOE BpalleHHEe OapabaHHOTO
KoJieca u Oapabana.

3aBoiHBIC TPY)KUHBl [UII MEXaHHW3Ma C AaBTOMAaTHYECKUM 3aBOJIOM CHAOXEHBl CIeHUaIbHBIM
(PUKLMOHHBIM KpPEIUIGHHEM, YCTPAHSIOIIMM pa3pblB NPYXHUHBI MPU MNEPEKPYUYUBAHUU. DTOT (PPUKLIHOH
HU3TOTOBIIAIOT U3 3aKAJICHHOUW CTaJIbHOM JIGHTBI, BRITHYTOM 110 OIIPEICIICHHON KPUBOH.

12. KOHCTPYKTUBHAS CXEMA HAPYYHbBIX SJIEKTPUYECKHUX YACOB

B mocnegnee npecsatmieTHe B OOJBIMHHCTBE CTpPaH C  BBICOKOPA3BHTOW IMPHOOPOCTPOHUTEITHLHOM
MPOMBIIIJICHHOCTBIO BEAYTCS WHTCHCUBHBIE Pa0OTHl MO CO3AaHUIO NPUHIWMHAIBLHO HOBOM KOHCTPYKIHH
Hapy4HBIX YaCOB — TaK Ha3bIBAEMBIX HAPYUHBIX JIEKTPUUECKHUX.

[loBomoM K CO3aHHIO YacOB C 3JIEKTPUUCCKHM DErYJIITOPOM KOJICOaHMH SBUIACh MX CIIOCOOHOCTh
paboTath ¢ 6ojee BHICOKOM TOYHOCTBIO, UYTO OOBACHAETCS MPUMEHEHHEM B 3THUX YacaxX TaKoro CTaOMIIBHOTO
HCTOYHHUKA SHEPTHH, KaK dJIeKTpHUecKas Oarapeiika.

[IpumensieMble B dYacax »dJEKTpHUECKHE OaTapeiikl BBIIOMHIIOTCS Ha OCHOBE OKHCHOPTYTHBIX
COETMHEHHUH M 00JaJaloT OYeHb IJIABHOW pa3psIHOM XapaKTepHCTUKOM, COXpaHss HalpspDKeHHE B TEUEHHE
nepuoga pabOThl MPAaKTUYECKH IOCTOSHHBIM. BroiHE OYEeBHOHO, YTO MO CPaBHEHHUIO C MPYKUHHBIM



JBUraTesaeM, OObIYHO NMPUMEHSIOIIMMCS B 4acax, HJIEKTPUYECKUI MPUBOJ, MUTAEMBIH TaKUM CTaOMJIBHBIM
UCTOYHMKOM DJHEPruM, o0O0ecleynBaeT BBICOKYI0 CTa0MJIBHOCTh HMITYJIbCOB, YTO M CIIOCOOCTBYET
MTOBBILIIEHHIO TOYHOCTH X012 4acoB.

[ToMuMO yKa3aHHOrO CyLIECTBEHHOTO NPEUMYIIECTBA, B HAPYUHBIX 3JIEKTPHUUECKUX YacaxX 3HAUYUTEIbHO
yJIydIlIeHa TepMeTHU3alns UX KOPIyca, YTO TakXKe yIPOIIAeT UX 0OCITyKHBaHUE, UCKII0Yas HEOOX0IMMOCTh
€XKECYTOYHOU 3aBOJKH.

B Hacrosimee BpeMst H3BECTHO HECKOJIBKO KOHCTPYKTHUBHBIX BAPUAHTOB HAPYUHBIX 3JEKTPHUYECKHUX YaCOB,
HE MMEIOUIMX B OCHOBHOM NPHHIUIMAIBHBIX KOHCTPYKTHBHBIX pazinuuuid. [1oqo0HbIE yachl BBITYCKalOTCS
HekoTopsiMu pupmamu CHIA, @pannnu, [1Iseitmapun u OPI.

[IpunnunuaneHas cxema HanOosee PaclpoCTPaHEHHON KOHCTPYKLHMH HAPYYHBIX 3JICKTPUUYECKUX YacoB
nokasaHa Ha puc. 38.

Puc. 38. IlpuHnunuanbHas cxeMa Hapy4HBIX JJ1eKTPHYECKUX YaCOB

B 3Toli KOHCTpYKIIMM TIpUMEHEH BWHTOBOH MOHOMETAJUTMYeCKWil OamaHC 1, 000J KOTOpOro mMeer
pope3b, B KOTOPOH YCTaHOBJIEHA TPeyroiabHast MUHHATIOpHast KaTymrka 10 ¢ mpoBogoM TonmiiHON Heboee
15 mx. OnuH KOHEIl 3TOM KaTYIIKU COSTUHEH Yepe3 BOJOCOK OallaHca ¢ MacCoi MEXaHu3Ma, JPYyTrol KOHeTl,
W30JIMPOBAHHBIN OT MacChl, — C KOHTAKTHBIM IITU(TOM, YCTAHOBIICHHBIM B POJIMKE, 3aKPETUICHHOM Ha OCH
OayaHca (Ha cxeMe -He BHIHBI). MIcTOUHHMK TOka — OaTapelika 4 — yCTaHOBJICH B THE3NIC¢ IUTATHHBI 7 C
MIOMOIIIbI0 0AMOHETHOM NPYXHMHBI 3, KOHIIBI KOTOPOH 3aBE/ICHBI B OTBEPCTHS KPEMEKHBIX KOJIOHOK 5 u 2.
Kopmyc Oarapeiiku, SBISIONUIACS OJHUM W3 €€ BBIBOJOB, COCIUHICTCS HEMOCPEACTBEHHO C MacCOi Mexa-
HU3Ma, KPBIIIKa 0aTapelK, SBISIONIAsICsI BTOPBIM €€ BBIBOJIOM M H30JUPOBaHHAS OT KOpITyca OaTapeilku, —
C TOKOCHhEMHOM MPYKUHKOU, U30JIMPOBAHHO 3aKPEIJIEHHOW Ha IJIATUHE MEXaHU3Ma.

B anextpuueckyto nemns 0aTapeiika — KaTyIIKa BBEJEHBI KOHTAKTHI 8, 3aKperlisieMble Ha IJIaTUHE YacoB
CHeMaIbHBIM MOCTOM 6.

Ha mnmatmHe WacoB yKperuieH Takke MarHUTONpoBOX 9, CHaOXKEHHBIA ABYMS IMIJIMHAPHYECKUMHU
MMOCTOSIHHBIMU MarHUTAaMH, BHIITOJTHCHHBIMU U3 CIICIIMATEHOTO IUTATHHO-KOJIE0aTEIHFHOTO CIIaBa, YTO MO3BO-
JSeT TpH OTHOCUTEIBHO MAaJIBIX pa3Mepax MarHuTa JOCTUTaTh BechMa OOJIBIIONH HANPsSHKCHHOCTH
MarHMTHOTO TIOJIS B 3a30p€ MarHUTONIPOBO/IA.

IIpu xomebanusx GanaHca KaTyIika, 3aKPETUICHHAs HAa HEM, IPOXOIUT B 3a30p€ MarHUTONpoBoaa. B Tot
MOMECHT, KOTJIa KaTyIlliKa BXOIWT B 3a30p, KOHTaKTHAs IUIACTHHA 3aMBIKACTCS C KOHTAKTHBIM IITH(TOM,
YCTaHOBJICHHBIM Ha OCH OaiaHca, ¥ B KaTYIIKy MOCTYyMaeT TOK OT OaTapelkw, co3jaBas BOKPYT KaTyIIKH
3IEKTPOMArHUTHOE ToJie. B3anMomeicTBIE 3TOTO MMOJIS C MOJIEM TOCTOSHHBIX MarHWTOB MarHUTOIIPOBOAA
coo0maeT 0alaHCy UMIYJIBC, MOIICPKUBAIOIINN €T0 KoJIeOaHusl.
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Puc. 39. BeckoOHTaKTHBIE 3JIeKTPHYECKHE Yachl HA TPHOAAX (IPHHIUNHAIBHASA CXeMa)
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Puc. 40. IIpyHunnuaabHas cxeMa KaMePTOHHBIX YacoB

B HAPYYHBIX SJICKTPUYCCKUX Hacax OaJlaHC HE TOJILKO PEeryjaupyeT Xoa 4aCcoB, HO U ABJISACTCA ABUTATCIIEM
CTPEIIOYHOTO MeXanm3Ma dacoB. C 3TOH menmplo Ha OajlaHCe C ITOMOINBIO POJIMKA 3aKPETUICH JIITUIIC
AHAJIOTUYHO TOMY, KaK 3TO BBIIIOJHEHO B O6BI‘IHI)IX MCXaHHUYCCKHUX Yacax. HpI/I KOHe6aHI/IHX 6ancha
QJIJIUIIC, B33.I/IMOZ[€I>'ICTBy51 C 3y6I_[aMI/I MHUHHATIOPHOTO XpaloBOr'o KoJjieca, 3aHUMAroMEero MeCTo XxoA0BOIro
KoJjieca B OOBIYHOM MCXaHU3MC, BpaIllaCT XpalliOBUK, KOTOpBIﬁ C IIOMOIIIBIO 0OBIYHOHI 3y6an0171 nepeaayun
COO0IIaeT BpaleHne CTpesikaM dacoB. [lomoxkeHne XparmoBHKa (PUKCHPYET B ITHX YacaX MHUHHATIOPHBIN
MOCTOSIHHBIA Mar’aur, YCTaHOBHCHHLIﬁ B IIJIaTUHE 4acCOB, B3aI/IMOZ[eI\/'ICTByIOIHI/II\/'I C INpOoXOoJAdIIUMHU Hal HUM
3Y6]_IaMI/I CTAJIbHOI'O XpaIllOBUKaA.

B 3akmrouenue HaCTOHH.ICfI TJIaBblI CICAYET YKa3aTh TAKXKEC Ha ABAa HOBBIX THUIIA DJICKTPUYCCKUX HAPYUHBIX



4acoB, pa3paboTKa -KOTOPBIX B HACTOSIIEE BpeMs IPOBOIUTCS BEChbMa MHTEHCHBHO. JTO TaK Ha3bIBa€MBIE
OECKOHTAKTHBIC, MIIH DJICKTPOHHBIC HAPYYHBIC Yachl, H3BECTHBIC ITOKA TI0 MHOTOYHCICHHBIM JIUTEPATYPHBIM
HCTOYHUKAM, U slapy4YHble KAMEPTOHHBIE Yachl, BBIITyCKaeMble aMEPHKaHCKOH hpupmoii «bromosy.

beckoHTakTHBIE Yachl cO3/aHBl HA 0a3e MUHHATIOPHBIX TOIYMPOBOIHUKOBBIX TPHUOJOB, 3aMEHSIOMNX B
9THX YacaX KOHTAKThl, KOTOPHIE B BBINICONMHMCAHHBIX SJIEKTPHUYCCKUX YacaxX SIBISIFOTCA CIa0bIM KOH-
CTPYKTUBHBIM y3JI0M MexaHu3Mma. Ha puc. 39 mokasaHa mpuHIHUNUaNbHas cxeMa OECKOHTaKTHBIX YacoB
dbupmbl «Oumrnc». B 3Tol KOHCTpyKImMu OanaHc oOpa3oBaH AByMsl MarHWUTHeIMH auckamu 9 m 10, 3a-
KpeIUICHHBIMK Ha 0o0mIel ocu 8, cHaOkeHHOH BojockoMm 7. IIpm koneOaHmsax OamaHca TUCKH MPOXOMIST B
3a30pax CepACYHUKOB / u 6, COOTBETCTBEHHO HECYIIMX KaTymku 2 U 5. [Ipy mpoxXoaeHHH MarHHUTHOTO
moifoca Jucka 9 B 3a3ope cepieyHWKa 6 B KaTymike S5 HaBOAWTCA 3.J.C., IMOCTymHarommas Ha 0asy
TOJTyIPOBOTHIKOBOTO Tproa 4.

baza monynpoBOAHUKOBOTO TpHONA IO MPHUHIMIYY CBOEH pabOTHl aHAIOTHYHA CETKe OOBIYHOMN
3NEeKTPOHHOM Namnbl. [Ipu moctymienun 3ac Ha 6a3y TPHOA pa3phIBAcTCs U MPOIMYCKaeT TOK OT UCTOYHHKA
TOKa 3 B KaTYIIKy 2, Ha KOTOPOH CO3/IaeTCs AIEKTPOMATHUTHOE TI0JIE.

Oro mone B3aumoxeictByer ¢ guckoM 10, coobmias Oamancy wummynbc. Komebanust Oananca B
OECKOHTAaKTHBIX YacaX MOTYT IepelaBaTbCsi Ha BpAallCHHWE CTPEJIOK YacOB TAKUM JK€ CIIOCOOOM, Kak U B
KOHTAKTHBIX JIEKTPUIECKHIX Yacax.

Ha puc 40 moka3zaHa TpWHIWIHAIGHAS cXeMa KaMEpPTOHHBIX dacoB ¢upMmbl «bromoBa». Ha HOXkax
KaMepToHa 1 yKperieHbl cTakaHO-00pa3HbIe MAaTHUTOIIPOBOBI 2 K 3 ¢ TIOCTOSIHHBIMU MarHuTaMu 4.

B 3a30p 000MX MarHUTONPOBONIOB BBEIEHBI COJCHOWAHBIE KaTymkud 5. [Ipu komebaHMsIxX KamepTOHA
TIpY’KUHKA 6 TIepeMenaeT XparmoBoe Kojreco 7 ¢ GpUKINOHHON QUKCUPYIOIIeH TIPYKUHKOH 8.

Komebanusi kamepToHa TMONACPKUBAIOTCA C TIOMOIIBIO TI'E€HEPATOPHOW CXeMbl, 00pa3oBaHHON
koHzaeHcaTopoM 9, conpoTuBienuem 10, 0OMoTKamMu coJieHOUTHBIX KaTymiek 11 u 12, BKIIIOYCHHBIMY B IIETIb
MOJTyIPOBOJHIKOBOTO Tprona 13. CxeMa mosydaer mUTaHue OT UCTOYHHKA TOKa 14.

Pabota momoOHOW cXeMBI aHAJIOTHYHA pPabOTE CXEeMBl OCECKOHTAaKTHBIX dYacoB. llpm cooOmmeHnH
KaMepTOHYy BO30Y>KAEHHs B KaTylike 11 MOCTOSHHBIM MarHUT HABOAMT 3.11.C., MPUIOKEHHYIO K 0a3e Tpuoaa
13, KOTOpBIi IPOBOIUT TOK OT HCTOYHUKA 14 B karymiky 12. MarHWTHOE I0JIe STOH KaTYIIKH, BO3ICUCTBYS
Ha TIOCTOSTHHBI MarHAT KaMepTOHa, TOIAEPKUBAET €ro KoJeOaHusI.

F'JIABAIII

OBOPYJOBAHUE YACOBOM MACTEPCKOM U OBIIUE
YKA3AHUS IO PEMOHTY YACOB

1. OPTAHM3AIIUA PABOYEI'O MECTA

Pabouee mecTo yacoBOro mactepa COCTOUT M3 OAHOTYMOOBOIC cTOJa-BepcTaka BricoToi 80 — 90 cm
u mmpuHoi 40 — 45 cu ¢ smuKamMu A7 XpaHeHUs] MHCTPYMEHTa, 4acoB U 3alacHbIX YacTed K HuM, B
OONBIINX MAaCTEpCKUX MPHUMEHSIOT MHOTOMECTHBIE BepcTaku. [IOBEpXHOCTH BepcTaka, Ha KOTOPOM
paboTaroT, NOKHAa OBITh OE3yKOPM3HEHHO 4HCTOH. Pekomenayercss pabodyio dYacTh BepcTaka
3acTUiaTh Oenmoll Oymaroif, moBepX KOTOPOH ITOJIOKHTH JIUCT TOJICTOTO CTEKJIa, a elle Jydile —
MPO3pavyHOro OpreTekiia (IIEKCHTIIaca), KOTOpBIi MeHee TEeIUIONPOBO/ICH, a TIOATOMY 0oJiee THTHEeHHYeH
Ut paboThl MacTepa.

Pabouee MecTo 10KHO 0OecneynBaTh HOPMAJIbHOE TIOJIOKEHNE PYK MacTepa, He BBI3bIBast ObICTPOTO
yToMIeHus 1pu padote. PaccTossHre ot a3z padoraromero 10 pabodeil 30HbI BepCTaka JIOJKHO OBITh
20 — 25 cm. Jlnms ocBelieHus peKOMEHIyeTCsl MCTIOb30BaTh HACTOJIBHYIO JIaMITy Ha IIapHUpax (puc.
41).

Tak kak OONBIIyI0 YacTh pPabOYEro BPEMEHHM YacOBOW MacTep MHPOBOJUT CHIS, >KEIaTEIbHO
MOJIb30BATHCSl BPALIAIOIIUMCS CTYJIOM, PETYJIHPYeMBbIM N0 BbIcOTE. VCHOnb3yemblii MHCTPYMEHT U
MIPUCTIOCOOIEHHSI TOTDKHBI OBITH Pa3MEICHbI Ha BEPCTAaKe B ONpeIeICHHOM Hopsake (puc. 42), a penko
UCTIOJIBb3YEMbIH — XPaHHUTHCS B MIKaQy.

PemonT neranmeit uacoB TpebyeT 00s3aTeNbHOTO IMPUMEHEHHS ONTHYECKOr0 HHCTPYMEHTa,
MIO3BOJISIFOIIETO XOPOIIO BHIETH MEJIKHE JIETaIH,



Puc. 41. HacroabHas 1aMna Ha IIAPHHPAX

CambIM POCTHIM ONTHYECKUM MHCTPYMEHTOM SIBJISICTCS JIyTIa.

Hawubonee pacnpocTpaHeHbl JyIIbl ¢ pa3HbIM yBenudeHneM — ot 1,5 1o 10%, ¢ moMoIIsI0 KOTOPBIX
MIPOU3BOJISIT TOUYTH BCE PAOOTHI IO PEMOHTY MEJKHUX YacoB. JIYIbl ¢ CHIIBHBIM YBEJIMYEHUEM MTPUMEHSITh HE
PEKOMEHTyeTCsl, TaK KaK OHU YTOMIISIOT 3pEHHUE.

Jlymy y T71a3a 3aKperusiioT ¢ TOMOIIBIO MPOBOJIOYHOTO 00pyda, HaJeBaeMOoTo Ha ToJioBy (puc. 43-V), nuimu
YACPKUBAIOT HATOPOBHOM CKIAJKON KOXKH.
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Puc. 43. Jlynsi

Jlyis GOJBIIEro YBETHYCHUS TOJB3YHOTCS KOMOMHUPOBAHHOW JYIMOW — Ha OCHOBHYIO JIYIy HaJICBaroT
JOIOJHUTENBHO TpHcTaBKy (puc. 43-2). Macrepa, paboTarolie B 04KaX, MPUMEHSIOT JYITy ¢ IPOBOIOYHOMN



OIIPaBOii, KOTOPAs 3aKPEILIAETCS HEIIOCPEACTBEHHO Ha OIpaBe 04KoB (puc. 43-5).

I[J'IH BHCAPCHUA B MACTCPCKUX CIICAYCT PEKOMCHAOBATH IMPOCKIMOHHBIC N3MCPUTCILHBIC HpI/I60pI)I —
poeKTopkl. [IpocToii mpoekTop uMeeT OOBIYHO OJMH OOBEKTHB (MHOTIa HECKOJIBKO CMEHHBIX ), OCBETUTEIIb
JUTSI TIPOXOJIAIIETO CBETa (MACKONHS) W MPEAMETHBIA CTOJNMK 03 MUKpOBHHTOB. KaMHM W ocu OanmaHca
MOJKHO TIPOBEPSTH HIKOJBHBIM WIM OMHOKYJISAPHBIM MHUKPOCKOTIAMH.

2. TUHITIOBOE OBOPYJIOBAHUE U UHCTPYMEHT
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Puc. 44. TokapHblii CTAHOK ¢ MPHHAAIE:KHOCTAMU

BBuny toro, 4ro omucanue o0OpPYAOBaHHS W MHCTPYMEHTA MPHUBOAUTCA B KHUIE MO XOAY TEXHOJOTHU



IIPOM3BOJCTBA PEMOHTA OCHOBHBIX THIIOB YacOB, I'7I€ OMMCHIBAIOTCS U padouyne IpUeMbl, B JaHHOM pa3Jielie
TOJIBKO TTEPEUNCIISIETCS TUIIOBOE 000PYIOBaHNE U HHCTPYMEHT, HEOOXOIMMBIE B PEMOHTHOI MacTEPCKOM:

Puc. 45. TokapHblii CTAHOK €O CMBIYKOM H POJTHKOM

Puc. 46. Manblii TOKapHBI CTAHOK ¢ PYYHBIM
NPHUBOIOM

1. ToBapusIii craHOK THa C-95 nim Tuna Hlay6nua-90 co Bcemy MpUHAATICKHOCTSIMU K HeMY (TTaTPOHBI,
LIaHTH, OTIPAaBKH, MpUcTIocoOIeHus) (puc. 44).
. Py4HOIi cTaHOK CO CMBIYKOM H POJIUKOM (pHC. 45).
. Masiblif TOKapHBIH CTaHOK € py4HBIM MIPUBOJOM (puC. 46).
. AHrpeHa)kHasi MaIlluHa.
. ApoHaup-MamyHa (Kpy KUTeJIbHasi MallliHA U1 KCIIPABJICHUS 3y04aThIX KOJIEC).
. BubGpanmonnas mammuHa.
. ITpubop anst mpoBepku TouHOCTH X012 YacoB (I[TITU-4 unwm T1-12).
. XpOHOMETp ATaJOHHBIN.
. Tucku mapajyienpHbIe BEPCTAYHBIC CO BCTABHBIMU CTaTbHBIMU T'yOkamu mupuHoi 60 cu (puc. 47).

10. Py4Hble THCOYKH € 32)KUMHOM Traifkod, BUHTOBOW TaliKOii U OapaIikoMm.

11. Pyunoit mpecc.

12. MepuTtensHbI HHCTPYMEHT (puc. 48).

13. IlmockoryOIIsL.

14. KpyrmoryOrsi.

15. Kycauku.

16. HanmnpHUKKA 1075 KPYHHBIX M MENKHX paboT IJIOCKHE, TpeXTpaHHBIE, MOIYyKPYIJble, KpPYTJbe,
KBaJpaTHbIC, OBaJbHbIC, HOXKOBKH, OapXaTHbIE ISl TIOJUPOBKH LHamd.

17. OTBepTKH A7 CPEAHUX U KPYITHBIX padoT.

18. YacoBble OTBEPTKH JJ1s1 BHHTOB MOCTOB, BUHTOB OajaHca.

19. Pyunble manru aj1st OTBEPTHIBaHUS BUHTOB OajiaHca.

20. Habop nuHIETOB U KPYIHBIX, MEJIKUX H 0CO00 MENKHUX padoT: AJs MpaBKH Land; CHATHS BOJIOCKA C
OanaHca, CHATHS CTPEJIOK, YCTAHOBKHU KOJIEC, OTKYCBhIBAaHHUS TOHKOI IIPOBOJIOKHU H T. II.

21. HaGop myaHCOHOB TSI 3aKpeIUICHHs KoJiec Ha Tpubax 1 Oaianca Ha OCH, IJIs pa3HbIX paboT, TOCaIKK
CTPEJIOK, KOJIEC, BBIOM-3aHUSI CIIOMAaHHBIX BUHTOB, HAMETKHM LIEHTPOB, 3aKJICHBIBAHUS TPUOOB Ha KOJeECe,
HaceKaHUs, OTTATUBAHMUS, CY>KUBAHUS MUHYTHOT'O KOJIECA, HACAKHU JBOMHOTO POJIHKA.
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Puc. 47. Tucku napajienbHble BepcTauHble

Puc. 48. Mepure/bHbIi HHCTPYMEHT:
1, 2, 3 — WITAHreHUUPKYJIU; 4 — MHUKpPOMeETP; 5
— MHKPOMeTPUYeCKHI HHIUKATOP

22. Habop nepoBbIX CBEPI: OTHOCTOPOHHUX, TOITYKPYTIBIX, ITyIICYHBIX.
23. Habop rpabmTuxesnei.

24. HabGop pa3BepTOK pa3HBIX pa3MEpOB.

25. Hox 715t OTKpBIBaHUS KPBIIIEK U 000/IKOB.

26. Pyunas apens ¢ Habopom cBep.

27. JIo63uK.

Puc. 49. PosiMKH M CMBIYOK /U151 PA0OTHI HA TOKAPHOM CTaHKe:
| — posiukn; 2 — cMBIYOK

28. MacneHku ¥ Maciao403UPOBKHU.

29. beusuuHuIa.

30. CTexnsaHHbIE KOJIMAKH.

31. HakoBanbHS U1 pa3HBIX padoT.

32. BuHTOpe3Has jocka.

33. [Ipucnocobnenue Ajig ypaBHOBEIINBaHMsI OanaHca (IIepeBec-MaIllinHa).

34. llupkynb aiis onpeneieHus OneHns OanaHca.

35. Kaman nwmndoBaabHBIE W TOTUPOBaNbHBEIC. [lONMMPOBANBHUKN, MeTaUTHYecKue (OJIOBSHHEIC, W3
JIETKUX CIIJIaBOB).

36. DneKkTpornTKa.

37. DneKkTpuuecKuil nasibHUK.

38. PesuHoBas rpymia.

39. [loncraBku Al MEXaHU3MOB (HaOOD).



40. dnaxxok — yHUBEpCAIbHbBINA KOHIYKTOP AJISI CBEPJICHUSI OTBEPCTHUH.

41. HaGop MOJIOTKOB.

42. Moey4HBII U CYyIIMIBHBIN annapaTsl.

[Ipu paboTe Ha TOKAPHOM CTaHKE C IIOMOILBI0 CMbIYKa 00pa0aThIBaEMyIO JE€Talb IIPUBOMASAT BO BpalllCHHUE
crenuanbHBIMU  ponukamMu (puc. 49). Ecnum e TOKapHBI CTaHOK CHA0XXeH MPHUBOJHBIM KOJECOM
(MaxoBUKOM), TO TONB3YIOTCS XoMyTHKamu (puc. 50), pasMepbl KOTOPBIX 3aBHCAT OT BEJIHYHHEI
oOpabaTsiBaeMoii eTaiu.

Puc. 50 XomyTukn

ToxapHBIN CTAaHOK C MaXOBHKOM U TIOBOJKOM XOMYTHKA 3HAUYNUTEIHHO YIOOHEE CTAaHKA CO CMBIYKOM, TaK
Kak oOTaunBaeMas ACTAaJIb BCC BpEM: BpalacTCsi B OAHOM HAIPABJICHUW W HE MNPUXOAUTCA MCHATH
ITIOJIOKCHHUEC I‘pa6H_ITI/IX6J'I$I, KakK 1pu 00TauyMBaHMM HA CTAHKE CO CMBLIYKOM. HOBerHOCTB, 06pa60TaHHa51 «a
TOKapHOM CTaHKE€ C MaxXOBHUKOM U XOMYTHKOM, IIOJIYYaCTCs YUIIIEC, BO BpEMSA 00TaynBaHus 1O0YTH HE OBIBAET
MOJIOMOK TOHKHX JeTaliel, KpoMe TOro, YCKOpsieTcs caM Tporiecc 0O0pabOTKHA. DTH CTaHKH MOTYT
MIPUBOUTHCS B IBIKEHHE M OT AJIEKTpOABHTraTels. Jlydniero pe3ynbprata MOKHO JOOUThCS TpU paboTe
Ha TokapHoM ctanke Tumna [llayomun nmm C-95 ¢ nanramu.

3. HOATI'OTOBKA PABOYEI'O MECTA AJiIsA PEMOHTA YACOB

Pazbopka, cOopka W PEeMOHT YacCOB W YaCOBBIX MEXaHHU3MOB TPEOYIOT OT YaCOBIIMKA-MEXaHHWKA
O0JBIION BHUMATEIBHOCTH, aKKyPAaTHOCTH U 3HAHUS Aera. KaXkaplii 9acoBIIMK-MEXaHUK JOJDKEH 3HAThH
TEOPETUYECKHE OCHOBBI, YCTPOWCTBO, KOHCTPYKTHUBHBIE OCOOCHHOCTH YacOB W OTAEIBHBIX Y3JIOB
JeTaneid, yMETh IONb30BaThCs OOOPYAOBAaHMEM, HHCTPYMEHTOM U Marepuanamu. [IpaBHIbHO
pa3duparb, pPEMOHTHPOBATH M COOMpPATh Yachl .M yMETh TMPOBEPSTH OTICIBHBIC NETAallH, y3JIbl U
MEXaHHU3MBI B 11e710M. [IoMHMO 3TOT0, OH JOJKEH YMETh peryIHpoBaTh U MIPOBEPSTH X0/ YacOB.

YacoBoii MacTep JOJDKeH paboTaTh B YUCTOM OEJIoM XanaTe M3 IIIafKoi (He BOPCUCTOI) MaTepuu, a
BOJIOCHI yOHMpaTh IMOJ KOJIAK MM KOCHIHKY. PexoMeHayeTcs mepuoandecku (HeCKOJIBKO pa3 B JEHb)
MbITh pyku 0,2-0,3-porieHTHBIM pacTBOpoM (opMalliHa B TEIUIOW BOAE, YTOOBI M30ekaTh KOPPO3UH
CTaJIbHBIX JI€TaJIeH OT MOTHBIX U IPSA3HBIX PYK.

PeMoHT yacoB 00BIYHO HAYMHAIOT C pa300PKH YaCOBOTO MeXaHu3Ma. Pa30opky ciieayeT mpoBOIUTh B
OTIPENICIIEHHOM TIOPSIIKE, TONB3YSACh CHECHWIBHBIMUA MOJCTaBKAMHU Ui KaXJIOTO0 BHJA YacCOBOTO
Mexanusma. Ilpu pasbopke m cOOpke MEXaHHW3MOB HE CIEAyeT NPUMEHSTH OONBIINX YCHIHH BO
n30exaHue MOJIOMKH AeTaneil. PazbeMHbie coennHeHus (T. €. pe3b00BbIe, (PPUKIIMOHHBIE), COSTUHEHUS
Ha KBaJpare, Ha MTU(TAX, MIMOHKAX, MIUIMHTAX JODKHBI JIETKO MMOIaBaThcsl pa3bopke U cOOpKe; eciu ke
OHH HE Pa3beIUHSIIOTCS WIN HE COSTUHSIIOTCS, TO HY)KHO YCTAaHOBUTH MPUUYMHY TOTO SBICHUS U YCTPAHUTH
ee. HepaszbeMmHble COCAMHEHHsI Pa30MparOT TONBKO B Chydasx KpaiiHel HeoOxommmoctu. Ilpu pazbopke
YacoB ClJIelyeT BHUMATEIbHO OCMOTPETh IETald M OIPEICIUTh HEOOXOAMMOCTh PEMOHTA HJIM 3aMEHBI
KaXXJ0M 13 HUX.

Pa3o0OpaHHble IeTali yKIAIbIBAIOT B CHCLHAIBHYIO Tapy WM Ha JOCKY C THE3[aMH, MOKPBIBAEMYIO
CTEKJISIHHBIM KOJIITAKOM. BHHTBHI ciefyeT BBIBHHUMBATH OTBEPTKAMH, pa3Mepbl pabodeil 4acTH KOTOPBIX
COOTBCTCTBYIOT IIHWPUHE W JJIMHE NIJIMIA BHUHTA. Jle3Bue OTBEPTKH JOJIKHO OBITh XOpouIo 3aIrpaBJICHO U
OBbITH HEMHOTO YK€ IIUPHHBI LUTHIIA.

4. IOCJIEJOBATEJBHOCTbD U TIOPAJOK B PABOTE IIPU PA3SBOPKE U CBOPKE YACOB

OueHb BakKHA TOCIEAOBATEIHLHOCTh B paboTe. Hampumep, ecnmm MacTtep HE OCBOOOIMI KPIOUOK Baya
Oapabana OT 3aMKa NPYXHHBI, TO BBIHYTh BaJl OH HeS cmoxkeT. BrieMky mpyxuHbI U3 OapabaHa HYXKHO



Ha4MHATh C BHYTPEHHErO BUTKA, HE JOIyCKasi MTHOBEHHOTO BBICKAKMBaHMA NpPYXHUHBL. UT0OOBI pazo0parh
OapabaH, HY>KHO BCTaBUTHb OTBEPTKY B KBaJpaTHOE OTBEPCTHE KPBIIKH OapabaHa W, WCIONB3ys €€ Kak
pBIYar, OTACIUTHh KPBIKY OT Oapabana. CHHUMAaIOT MOCTHI C IUIATHH MUHIETOM WIIM OTBEpTKOM. JlesBue
OTBEPTKU BCTABIIAIOT B BBIPE3bI, MMEIOIIMECS BHHU3Y MOCTa ¢ OOKOBOW WJIM 3aJHEH CTOPOHBI, U JIETKUM
NOKaYMBaHUEM OTBEPTKH OTAEIISIFOT MOCT.

COopka yacoB TpeOyeT He MEHBIICH aKKypaTHOCTH M IMOCJIEeI0BAaTEILHOCTH, YeM pa3bopka. Hampumep,
mpu cOopke OapabaHa HYKHO CIEIUTh, YTOOBI KpHIMIKA Oapabana 6Oviia CTPOTO TOCTABIICHA Ha TpPEKHEE
MECTO, TaK KaK B IPOTUBHOM CJIy4ae 3aMOK NPY’KHHBI, HE IIOIIaB B OTBEPCTHUE, MOXKET IOBPEIUTh KPBIIIKY.

KauecTBO peMoHTa TOrOo WM HMHOTO Yy3Jla MpPOBEpseTcs B OMNPEAENICHHON IOCIeA0BaTEIbHOCTH.
Hanpumep, 3yOuaras nepenada npoBepsieTcsi B TAKOM IOPSIKE:

1) 3yObs Komec TpruOOB;

2) nans (IOTHYTOCTH, U3HOIEHHOCTH, PUCKH);

3) 4acoBble KaMHU (LI€TTOCTHOCTb, IMIJIOTHOCTh TOCAAKH);

4) bueHue KoJieC Mo IUIOCKOCTH U TUAMETY;

5) rmyOvHa 3alerieHus B KOJIECHOW Tiepe/iade U BeJIMYNHA 3a30POB B 3yObsX.

HecoocHocTs 0TBepcTHi KOHTPOIMpPYETCS MO MapajuIeIbHOCTH KOJIEC K HMX OMNOPHBIM IUIOCKOCTSIM.
Hapymenne 3Toif mapajuienbHOCTH MOKET OBITh CIICACTBHEM HENPaBHJIBHOM 3allPEeCCOBKM Kojieca Ha OCh
nnu Tpud. [103TOMy NPUYMHEI TOT'O WM HHOTO Ae(eKTa Hy>KHO MCCIe0BaTh 0U€Hb BHUMATEIBHO.

OcobeHHO OepexHOro ooOpaieHus TpeOyeT OajlaHC C BOJOCKOM. [losToMy make NHpU YaCTUYHOU
pa3bopKe 4acoBOTO MEXaHU3Ma PEKOMEHIYETCsl CHATH y3ell OanaHC — BOJIOCOK JUIS MCKIIOYEHHUS €ro Cly-
YJalHBIX NOBpeXIeHUH. [leTann dacoB pekoMeHIyeTcs OpaTh HE pyKaMmM, a NUHIETOM, BO H30ekaHHE
MOSIBIICHUST Ha JeTasiXx Koppo3uu. OCOOEHHO 3TO OTHOCHUTCS K TaKUM JIeTalisiM, KaK BOJIOCOK, KOTOPBIN
HeJb3s OpaTh pyKaMH HU B KOEM CITydae.

[Ipu TepmoobpaboTke neTanei yacoB HAAO YYUTHIBATH, YTO MMEETE €0 C BECbMa YYBCTBUTEIbHBIMU
JeTansAMHu, KOTOpbIE MOJKHO HCIIOPTHTH IPU HEIPAaBUIBHOM pexuMe paborsl. Hanpumep, xorma XorsT
MePEMECTUTh MajJeThl B Ma3ax aHKePHOH BWJIKM, TO JUIS pa3MsTYeHUs IIeiiaka BHIKY MMoaorpeBatoT. Ilpu
HEIOCTaTOYHOM HarpeBe MIeJUIak OBICTPO OCTHIBAET W TBEPHAEET, HE JIaB BO3MOXKHOCTH BBIIOJIHUTH
orepaiuro nepemenienus naner. [leperpes Takke HEIOIIyCTUM, TaK KaK MIEJUIAK TOTEYET U BBIMJET U3 MECT
KPEIUICHUS, YMEHBIIUTCS TPOYHOCTh IMOCAKH MAJIET U 3aTPsA3HUTCS caMa aHKepHas BIJIKA.

[Ipu mpoBepke B3aMMOAEHCTBUS HYacTeld YacOBOTO MeXaHM3Ma HYXKHO COOJIOAaTh HMCKIIOUUTEIBHYIO
OCTOPOXHOCTb U YACTOTY, YTOOBI HE IIOBPEIUTDH U HE 3arpsI3HUTH JCTalId, HAIIPUMED, B JETAIAX CIIyCKa HIIH
OayaHca He CIIOPTHTH Harn(bl, KAMHH, KOTIbE, BOJIOCOK.

[Ipu ycTaHoBKE MOCTOB HY’KHO CIIEAUTH 3a TEM, YTOOBI HE CIIOMATh HAN(bl 1 KAMHHU.

CoBpeMEeHHOE YacOBOE MPOM3BOACTBO AOCTUTIIO OOJIBIIOTO COBEPILICHCTBA B M3TOTOBJICHUM AETaled U
Y3JI0B 4acoB, OITOMY B OOJIBIIMHCTBE CIy4aeB IIPH PEMOHTE YacOB CIOMaHHbIE WM W3HOLICHHBIEC AETald
HE PEMOHTHUPYIOT, a 3aMEHSIOT HOBbIMH. OJTHAKO B CBSI3U C TEM, YTO YACOBIIMKAM-MEXaHUKAM MPUXOIUTCS
PEMOHTHPOBaTh Yachl 3arpaHUYHOIO IPOM3BOJICTBA M Yachl YCTApPEBIIMX KOHCTPYKLUUH, CHATBIX C
OTEYECTBEHHOTO IIPOM3BOJACTBA, ISl KOTOPBHIX 3allaCHBIX JeTaleld HeT, HEoOXOAMMO 3HAaTh CIIOCOOBI
BOCCTAHOBJICHHSI N3HOLICHHBIX U CIIOMaHHBIX JeTalleH.

I'JIABA IV

OCHOBHBIE 1 BCIIOMOTI'ATEJIBHBIE MATEPHUAJIBI U
HOJIY®ABPUKATDI, IPUMEHAEMBIE ITPU PEMOHTE YACOB, U
OTAEJBHBIE BU/Ibl OBPABOTKHN METAJIJIOB

1. METAJIJIBI 1 UX CIIJTABBI

J1s TpaBWIIBHOTO TIOHMMAHWS TEXHOJIOTHMH pPEMOHTa YacOB YAaCOBIIUK-MEXaHWK JOJDKEH 3HATh
KOHCTPYKITHOHHBIE MaTePUANIBI, IPUMEHSICMBIC B YaCOBOW MTPOMBIIIICHHOCTH. METaIlIbl U MX CIUIABHI, TPH-
MEHSIEMBIC IS WM3TOTOBJICHHSI 4YacoB, JOJDKHBI O0JNagaTh MOBBINICHHBIME (DU3HKO-MEXaHUYCCKHUMHU
CBOMCTBaMHU U 0CO00H CTaOMIIBHOCTBHIO BO BpeMeHH. KpoMme TOTo, OHU JOJDKHBI YAOBIETBOPSTH 3aIlaHHBIM
TEXHOJIOTHYECKUM  TpeOOBaHUSAM, XOpOIIO 00pabaThIBaThCS  pPE3aHWEM, JaBIICHUEM, IPUHAMATH
TepM00OpabOTKy H T. TI.

[Inatuabl, MOCTHI B OapabaHbl U3rOTOBILIIOT U3 NatyHu JIC59-2, T. e. crutaBa, conmepikaniero: Meap (57 —
60%), ek (38 — 40%) cBuwer (1,5 — 2,5%).



OntuManpHas o0pabaThIBAEMOCTh MeTallla pe3aHmeM TpeOyeT, dYToOBl TBEPIOCTh JIaTyHW ObLIa
nIocTaTodHO BBICOKOH (160 — 170 enuuurl mo bpurenio).

Koneca anrpenaxka wusrotoBisitor u3 satyHu JIC63-3 (63% wmenmu, 3% cBunma, 34% unwunka). s
TIOJTydeHHUs JTydieit oOpabaTeiBaeMocTH (00pa3oBaHUE CHIMyUYeH CTPY)KKH, YUCTOW TOBEPXHOCTH 3YObEB
1oCJie Hape3KH) .MHOCTpaHHbIe (QUPMBI MPUMEHSIOT JJIsi KOJIEC JIATYHb MYHIIEBOTO cruiaBa (okoso 60%
menn) ¢ npucaakoit 0,7 — 1,0% sxenesa.

Kpbimiku  6apabana WM3roTOBIAIOT W3 TOJIOCOBOM HArapTOBaHHOW JIATYHH MYHIIEBOTO CIDIaBa st
TIPUAAHMS €1 OOJIBIIEH YIIPyTOCTH.

banaHcel 4acoB M3rOTOBISIOT U3 JIATYHH, Hell3mnbp0epa u u3 Oepui-nmueBoi OpoH3bl. JIaTyHHbIE 6amaHChl
W3TOTOBJISIIOTCS M3 NaTyHu Mapku JIC63-3, Helizunb0epoBblie OanaHchl — u3 Heisusoepa mapkun MHIIC63-
17-18-2 (Memp, HUKETH, ITMHK, CBHHEI); OepHILTHEBbIE OalaHChl — W3 OepmiuTneBoi OpoH3sl Mapku bp. b2,5
(2,26% 6epmmnus, 0,40% aukens, 0,42% Temrypa, OCTAIEHOE — MEb).

BepuuneByto OpoH3y NMPUMEHSIOT TJIaBHBIM O0pa3oM Uil M3TOTOBJICHHS BHICOKOTOUHBIX KapPMaHHBIX U
HapyYHBIX YacOB, TJe CTaBAT OaJaHChl OOIBIIOTO AHAMETPa C TOHKAM 000IOM.

Bricokasi TBEpAOCTh MCKJIIOYAET BO3MOXHOCTh HapyiieHus (opMbl OajlaHca B mpoliecce o0pabOTKH,
cOopku H perynupoBKH. bepunnue-Bas OpoHsa o0nagaeT MaabiM KO3(PGHUIUEHTOM JUHEHHOTO PacIIupeHUsI
[0 CPAaBHEHHIO C JIATYHBIO W HEW3MIbOepoM. Bricokas cTaOMIBHOCTE CTPYKTYPBI OSpUILTUEBOM OpPOH3HI HE
JlaeT BO3MOXKHOCTH OanaHcy nedopmupoBaThcs. KpoMe Toro, 6amaHce u3 OepriuineBoi OpOH3BI 00aqar0T
BBICOKOWM aHTHUKOPPO3UOHHOM CTOMKOCTBIO.

Kopmycer wacoB wmsroroBmsitor u3 naryHu .mapku JIC59-2, neiizunbbepa mapkun MHIIC63-17-18-2,
METLXHOpa, «KMOPOKOI» JTATyHH (MOPCKHE XPOHOMETPHI), CTaNH (OYIMIIBHUKH ), TFIACTMACCHI U T. II.

YacTo KopIychl KAPMAaHHBIX M HAPYYHBIX YaCOB M3TOTOBISIOT U3 30J10Ta, COCTAB KOTOPOTO OIPEeIsieTcs
npo0oii, 3aBUCSIIEH OT KONIWYecTBa JUTaTypbl (0OBIYHAsS KpacHas MeIb), YKa3bIBacMOW Ha KPBIIIKE MU
KOPITYCHOM KoOJbIle. 32 pyOekoM paclpoCTpaHEHBl Hapy4YHbIE M KapMaHHBIE 4achl, KOPITYCHl KOTOPBIX
IUIAKUPOBAHBI 30JI0TOM. /{711 3THX KOPIYyCOB, M3TOTOBIISIEMBIX XOJIOJHOW IITAMIOBKOW, MCIIONB3YETCS OH-
MeTaJll (JJaTyHb — 30JI0TO), MoJy4aeMblld ipokaTkoil. TommuHa 3010TOTO Ccilost ObIBaeT 0OBIYHO paBHa 10
— 20 mxk.

JlaTryHHBIE KOPITyCHI, M3TOTOBISiIEMBIE METOJOM TOpSYel IIacTUYecKoW aedopmanuy, a TakkKe Ha
METaNIOPEKYIINX CTAaHKaX, MOKPHIBAIOT 30JI0TOM TaIbBaHHUECKHM CIIOCOOOM.

KoprtycHbie KpBIIKM HAapy4YHBIX YacoB, U MPEJOTBPALICHUS] KOPPO3UH OT MOTa PYK, U3TOTOBIISIIOT U3
HeprkaBeromieit ctanm. Hampumep, n3 cramm 1X18H9 ¢ mobaBkoii cenena, 94To MoBhIIIaeT 00padaTsBaeMOCTh
ee Mo CPaBHEHHMIO ¢ OOBIYHON HeprkaBeroliel cTabio B 2 — 2,5 pasa.

HudepbaaTbl U3rOTOBISIOT U3 Pa3lIMYHBIX MaTepHaloB, B 3aBUCUMOCTH OT THIIA 4acoB. KapmaHHbIe U
Hapy4HbBIE Yachl IMEIOT IU(epOIaThl U3 TOMIIAKA, .IIOJIyTOM TaK a, MEITKO3EPHHUCTOH JIATYHH OJHO(A3HOTO
crutaBa 6e3 crenuanbHBIX 100aBOK cBHHIIA (JIaTyHb JI68). Takas iaTyHb XOPOIIO .ITOKPBIBACTCS CepeOpoM,
sManbl0 U Jakamu. [ludepOnaTsl st OyIUIBHUKOB H3TOTOBIISIFOT W3 JIATYHH, QIIOMHHUS M KapTOHA.
HundepOnaTbl XOMUKOB AETAOT U3 JEKATUPOBAHHOTO JKeJe3a.

Crpenkn HapydYHBIX, KAPMAaHHBIX YacOB M CEKYHIOMEPOB M3TOTOBISIOT M3 XOJIOJAHOKATAHOW CTaIbHOMN
neHTsI ¢ conepxkanueM 0,5 — 0,6% yrinepoga. CUHEHBIE CTPEIKH MOABEPTraroT 3aKalke U OTIyCcKy. CTpenku,
MOJBEPTalONINecss TalbBaHUUYECKUM IMOKPHITUSIM — MEIHEHHIO0, HHUKEIHPOBAaHUIO, XPOMHUPOBAHHIO WIIN
30JI0YCHHI0, — CTIENNaTbHO 00PaOOTKH HE MPOXOJIAT.

TpuObl ¥ BUHTHI M3TOTOBISIOT W3 aBTOMATHOW CTallM, JIETHPOBAaHHOW cepoll, u3 cramu Mapku Y7AB,
cranu Y10A u u3 ceunnoBuctoi cranu (0,2% cBUHIIA).

[Inockue cranpHble netanu (pbIYard, TPaIyCHHUKH, aHKEpHBbIE Kojeca, aHKEPHbIE BWJIKH, MOCTBHI
pEMOHTYapa M T. I1.) H3TOTOBJISIIOT U3 BEICOKOYTIIepoancToit cramu Y 10 wmm Y12.

Takas cranp, Oymydd TepMOOOpPaOOTaHHOW, XOPOUIIO IOJHPYETCS W B TOJHPOBAHHOM BHAE HMEET
BBICOKYIO CTOMKOCTb MPOTUB KOppo3uu. Ocu OanaHCOB HM3TOTOBISIIOT M3 CTAIU-CEPEOPSHKH C BBICOKAM
conepkanuem yraeponaa (1 — 1,2%). 3akanky oceil OamaHca Ha TBEPIOCTb MPOM3BOAAT 1o PokBeury: mms
BacoB C MPOTHUBOYAAPHBIM yCTPOHUCTBOM 61 — 63 enuHHIBI U I YacoB 0e3 MPOTUBOYIAPHBIX YCTPOUCTB
59 — 60 egununm.

3aBoJHBIE TIPYKWHBI W3TOTOBIIIOT W3 YTJIEPOJUCTON CTald W CIENHUATBHBIX  HEPIKaBEIOIINX
HEMarHuTHBIX CTaJIel, CTalIbHbIE MPY>KUHBI — U3 CTaJd TUna Y 12.

B nocnennee Bpemsi Hanbosee pacrpoCTpaHeH CIUIaB Uil NPY>KUH «HUBAQIIEKC)» CIEAYIONIero COCTaBa:
15,64% xpoma, 52% xobGambra, 19% Hukens, 2% wmomubneHa, 7% Boabdppama, 2,5% uuodbus, 0,16%
amomunus, 1,7% TuTaHa.

Botocku M3roTOBIISIFOT U3 PA3NIMYHBIX CIUIABOB B 3aBUCUMOCTH OT THIIA YAaCOB U MPEIBIBISIEMBIX K YacaM
TpeOoBanuii: u3 OepumeBoit oponssl (bp. b4), dhocdopucroit 6poH3bI (OYIUIEHUKYA M HACTOJBHBIC YacChl),



VTIIEPOUCTON CTamH (Yachl ¢ OMMETAIMYECKHM OajaHCOM) M CIEIUAIbHBIX CIUIABOB THIA JJIMHBAD,
XPOHOBAp, U30BaJl M HUBA-POKE (Yachl ¢ MOHOMETAJUTMYECKUM OajaHcoM). Mapka OTeueCTBEHHOIO DJIMHBapa
H35XMB.

CmiaB WHBAp TPUMEHSIOT I W3TOTOBJICHHMS INTaHTH MasTHHKa. OH o0nmamaer HEOONBIINM
K03(QPUIIMEHTOM JHHEHHOTO pacIIUpeHHs IOJ BIMSHUEM Temmeparypbl. OOBIYHO MpPHUMEHSIETCS HHBAp
cienyromero cocrasa: 36% uukens, 0,1% yraepona, 0,4% maprania, 63,5% xenesa.

Jlns M3roTOBICHUS 3BYKOTPYXKHHBI (TOH(EIepOB, TOHTOB) K YacaM ¢ 0OeM MPUMEHSIOT CIEIYIOIIHe
CIIABBI:

1) xenezo — 0,5%, Menp — 62,6%, aukenb — 15,3%, muak — 21,6% (kpernocts Ha pa3pbiB 90 Kke/mm?,
OTHOCHUTEIbHOE yIHHEHHE 2 -T- 5%);

2) xene3zo — 0,5%, menp — 62,2%, aukens — 15,1%, muak — 22,2% (.KpermocTs Ha pa3psiB 60 K2/ MM,
OTHOCHTENbHOE Y/uTiHeHHe 7-10%0).

Jliis u3roroByieHus IITAGTOB MPUMEHSIOT HArAPTOBAWHYIO JIATYHHYFO MPOBOJIOKY .

2. IEPEBO

Jis M3roTOBIIEHUS CTEPXKHS MAasTHUKA, KOPIIYCOB HACTOJBHBIX, HACTCHHBIX W HAIOJBHBIX YacoOB
MPUMEHAIOT jAepeBo. Hambomee pacmpocTpaHeHHBIE TOPOABI JepeBa, MPHUMEHSEMBIE B YaCOBOM
mpousBojacTBe: Oyk, rpab, Oepesa, cocHa, eib, TaKke MekopaTuBHas (danepa. JpeBecwHa, maymas B
MIPOM3BOICTBO, JOJDKHA OBITH 3JI0POBOW M HE UMETH MTOPOKOB, B TO,M YHCIIE MEXaHHYECKUX — KOpPOOIeHHE,
KOCOCJION, TPEIINHBI U ILEIH.

3. INIACTMACCHI

[InacTraeckuMu MaccaMy WIIH TUTACTHKAMH Ha3BIBAIOTCS MaTepHalbl, KOTOPHIE B OINPENEICeHHON CTaanu
MIPOU3BOJICTBA IPUHUMAIOT O] IABJICHUEM JII00YI0 POpMY, HE TTOIBEPrasich pa3pylICHHIO.

[IpumeHseMble B HAaCTOAIEE BpEMs IUIACTMACCHI TIPEACTABISIOT COOOW CIIOKHBIC KOMITO3UITUH.
BonpmmHCTBO TITacTMacc COCTOHMT W3 JIBYX OCHOBHBIX YacTed: CBA3YIOIIETO BEIIeCTBA (CMOIBI, OUTYM,
3(UpHI TEIUTIONO36I M JAPYTUE) M HAMOJNHUTESA (KBapleBas MyKa, IpeBecHas MyKa, XJIomdaToOyMakHBIC
OYECHI, BOJIOKHA U JAPYTHUE).

Hamomautens ynemesiser IuiacTMaccy M B TO JK€ BpeMs YIydlIaeT €€ MeXaHWYeCKHe W JpyrHe
CBONCTBA.

Ilo TOMY, KaK IUIaCTHYCCKHUE MaCCbl BOCIIPUHUMAIOT HArpe€BaHUC, UX MOXHO HOAPa3ACIUTb Ha IBC
0O0JIbIIINE TPYNIBI: TEPMOIUIACTUYHBIC U TEPMOPEAKTHBHBIC. I3MEHEHUE CBOMCTB TEPMOIUIACTHYHBIX MAaCC
P HAarpPEeBaHWU SIBISETCA IPOLECCOM OOpaTHUMBIM. TepMOIUIaCTUYHBIE MacChl, MOKa WX HarpeBaroT,
pa3MArdaroTcs, OJHAKO MPH OXJIAKACHUN OHU CHOBA 3aTBEPJIEBAIOT, IPHOOpeTas MPUCYIIYI0 UM MEXaHH4e-
CKYIO TIPOYHOCTh M CBOWMCTBA, KOTOPBIMH OHHU O0JIaJajii JI0 HarpeBaHus. TepMOpEaKTUBHBIC TUIACTHUCCKUC
Macchl TIpM HarpeBaHWHM HEOOPaTUMO TEPEeXOIT B HEIUIABKOE W HEPacTBOPHMOE COCTOsHuE. Pazmuume
CBOMCTB 3THX TPYMI IUIACTUYECKUX MacC OOBACHIETCS OCOOSHHOCTSIMH CTPOEHHUS BBICOKOMOJEKYIISPHBIX
BEIIIECTB.

W3 kapbonmra, OakenwTa W OPraHMYECKOTO CTEKJa W3TOTOBISIOT KOPIyCca HACTONBHBIX YacOB.
Oprannygeckoe CTEKI0 — IUTacTMacca Ha OCHOBE MmosimMeTriIMeTakpuiaTa. OHO COBEPIIEHHO MPO3PavdHo, U
MO3TOMY €TI0 Ha3bIBAIOT HEOBIOIIMMCS CTEKJIOM, a MHOI/A IUieKcuriacoM. OpraHu4eckoe CTEKJIO IIHPOKO
MPUMEHSETCS JJIi U3TOTOBJICHUS YaCOBBIX CTEKOJ K HApPyYHBIM, KAPMAHHBIM M CIICUAIBHBIM Yacam. —
Hefinon, xampomaktaM © Jpyrme — CTajdd HaXOIWTh TIPUMEHEHHEe B 3apyOekHOH dacoBOU
MIPOMBINIUIEHHOCTH. V3 HUX M3TOTOBISIOT KOPITYyCHl KAPMaHHBIX M HAPYYHBIX YaCOB, IJIATHHBI, MOCTHI H T. II.

4. YACOBBIE KAMHH

K matepuany a1 4acoBBIX KaMHEH NPENBBISIOTCS CIEAYyIOLIMEe TPeOOBaHMA: TBEPAOCTh, BBICOKOE
COINPOTHBJICHNE H3HAIIMBAEMOCTH, aHTU(PPUKIIHOHHOCTD U XOPOIIasi TOIUPYEMOCTb.

Haunbonee pacmpocTpaHeHHBIM MHUHEPAIOM JUIS W3TOTOBJICHHUS YAaCOBBIX KaMHEH SIBIISETCS PYOMH, pexe
IIPUMEHSIIOT canup, araT, B HSKOTOPbIX Yacax — HaK/IaJHble KAMHH U3 aJIMa3a.

PyOun npencrapiser coboi oqHy u3 ¢opMm okucu amoMunus Al,;Os, TOIKpalIcHHON B MEPUO TUIABKU
okuchbto xpoma. Cmech u3 500 yacTeil mopormika okucH amoMuHUS U 10 yacTell MOpPOIIKAa OKHCH Xpoma B
cnenmanbHON nieun npu Temmeparype 2000 4- 2050° C orutaBnsieTcst B KpyTayro OynbKy. [locne oxmaxaeHus
OyJbpKy pa3pes3aroT Ha IUTACTHHKM Ha CIEHHUAIbHBIX KaMHEPE3HBIX CTaHKaX METAJUTMYECKUMH AUCKAMH,



HATPaBJICHHBIMH alMa3HbIM TOPOMIKOM. M3 TUTacCTHHOK H3TOTOBIISIFOT 4YacoBble KaMHU. YacoBble KaMHHU
HUMEIOT CJICAYIONIYI0 KOHCTPYKTUBHYIO Pa3HOBHIHOCTD:

1) KaMHH CKBO3HBIE TUIOCKHE C IMIMHAPHUECKUM OTBEepcTHEM (U1t Harnd TpuOoB 1 oceld);

2) KaMHH CKBO3HEIE ceprueckue (s mard oceit 6amanca);

3) kaMHU HaKJIaHbIE (TOANSTHUKY TS OCEH);

4) xaMHH-TIAJIETHI BXOJa ¥ BBIXO/a (U151 TIepelaun ABHKEHUS! aHKEPHOH BUJIKE);

5) KaMHU HUMITYJIbCHBIE (3JUTATICHI — JIJIS TIepeadl NMITYJIBCOB Oajancy).

Pa3meps! yacoBeIx kamuel umetores B Tadmie ['OCT 7137-54.

5. YHACOBBIE MACJIA

Macna s cMa3Kky IPUMEHSIOTCS KOCTSHbIE, pacTUTEIbHbIE, MUHEpalbHbIe U CHHTeTH4eckre. KocTsaHoe
MAaclio MPUTOTOBJISIOT MPEUMYIIECTBEHHO W3 KOCTHOTO JKHMpa OBIYBMX HOT M AeTb(QHHBETO >KUpa, pac-
TUTENBHOE — M3 KaCTOPOBOT0, TOPUYUYHOT0, OJIMBKOBOT0, OPEXOBOr0 M JPYIMX Macel, MUHEpaIbHOE — U3
He(TAHBIX TPOAYKTOB M KaMEHHOYTOJNBHBIX cMOJI. Kakgoe W3 MepedrciIeHHBIX Macel B OTIENbHOCTU
o0NazaeT W TOJIOKHUTENbHBIMU, W OTPHLATENbHBIMH CBOHCTBaMHU. KocTsHOe Macio OBICTPO COXHET M
OKHCIISIETCsI, PACTUTENBHOE — Pa3/aracTcs, a MUHEPAIbHOE — PAaCTEKAETCs U yJIETyUYHBAEeTCS.

i cMa3Ky 9acoBBIX MEXaHM3MOB OOBIYHO MPHUMEHSIOT CIELUAIBHO IPUTOTOBICHHBIC YacOBBIE MACIa,
MIPeICTaBIAIONNE cOO0H CMeCh KOCTSHOTO M MUHEpPAJIbHOTO Maces ¢ J00aBI€HHWEM CHHTETHYECKUX IpH-
CaJloK.

UYacosble Macia MOAOUPAIOT HO UX (U3UKO-XUMHUYECKUM CBOMCTBaM [UI Pa3jInYHBIX yCIOBUH PabOTHI
MEXaHH3Ma, a TaKKe B 3aBUCHMOCTH OT BEJMYMH JABICHUN M CKOPOCTEHM TPYyIIUXCSA 3JEMEHTOB C yUETOM
MaTepurana CMa3bIBaéMbIX TOBEPXHOCTEM.

YacoBble Macna IO/DKHBI OBITh CTOWKM IPOTUB OKUCIICHHS U 3ary-CTEBaHUS M HE TOPTUTHCA B TCUCHHE
Tpex ner. llandsl Oamanca, ma-meTel W TMandbsl aHKEPHOH BWIKM CcMa3biBafoT MaciioM MBII-12. Omopst
KOJIECHOH mepenaun cMasbiBatoT Maciiom M3II-6, y3en 6apabana — maciom MILI-3, neranu pemoHTyapa —
macioM PC-1. Mexanusmsl, padoTaromue npu HU3KUX TeMIlepaTypax, cMasbiBatoT MaciioMm C-3 (tabm. 1).

Tabnuna

KadecTBeHHBIE MOKa3aTeJIN YaCOBBIX Macel

Hopwmbl mo Mapkam macen

[Tokazarenu MEBIT-12 o PC-1 C3 MeTtozbt

o ™ HPOBEPKH

) =

b= =
Bs3kocTh kmHEMaTHYECKas mpu  70°
npu 50° C B peenax ...... 19-22 23-26 27—30 [15-19 I'OCT 33-53
OTtHomeHne KHHEMaTH-
yeckoi Bsiskocty Tipu 20° C
K KMHEMAaTUYECKOI
Ba3koctH npu 50° C (He
boree) ..... 3,2 3,4 3,5 I'OCT 33-53
Kucnornoe wuymcino B me
KOH nHa 1 2 wmacna (He
bosee) ..... 0,18 0,18 0,18 0,80 0,15 | I'OCT 5985-51
Ucnapsemocts, %  (He Otcyt- I'OCT  7934-56,
bouee) ..... 0,20 0,20 0,10 CTBYET — pazneun |
Pacrexkaemocts, %  (He Otcyt- I'OCT  7934-56,
bouee) ..... 0,5 0,5 0,5 CTBYET —  |pazmen Il
Temneparypa 3acteiBanms,| —20 —20 -15 — —45 | TOCT 1532-42
rpa, (He BhIIIe)

[Ipu monp30BaHMM YaCOBBIMH-MAacCIaMH ClIeIyeT oOpalaTh BHUMaHHE Ha YIAKOBKY W COOJIIOJIATh
npaBuiia XpaHeHus. Macia JTIOJKHBI TPUMEHSITHCSI TOJTLKO CBEKHE.

Jns  oco00 MenKMX YacoBBIX MEXaHM3MOB THIIA JKCHCKHMX Hapy4YHBIX 4YacoB «3aps»
pa3pabaThIBarOTCSl HOBbIC MaJIOBSI3KHE YacoBbIe Macia Mapok MUM-3, MUM-4, MUM-6.



6. IVIM®YIOIUE U ITOJIUPYIOIIUE MATEPHAJIBI

YacoBble eTaliu B YCIOBHSIX PEMOHTHON MacTepcKoi HuMdyoT KOpyHAOBBIMH, KApOOPYHIOBBIMU U

MHUKPOKOPYHIOBBIMU KaMHSAIMHA paBHHQHOﬁ 3CPHUCTOCTHU.

HpOLICCC TOHKOH IJ_[J'II/I(I)OBKI/I OCYHMECTBILICTCA Ha CICHUAJIBHOM JOBOAJOYHOM KaMHE —

MHUKpPOKOpYH/ie. OOBIYHO €ro Ha3bIBAIOT OCEIKOM, UJIH JIBIITEHHOM.

HImudyroT Takke 1 HAXKIAYHON MacTo ciemyromniero cocrasa (%).
Copt A (151 8 — 9-10 KJIACCOB YMCTOTHI MOBEPXHOCTH)
Ha)XXJ1aK (3epHUCTOCTH 28 MK) 64

CTeapuH 36

Copt b (1171 9 — 10-r0 KJIaCCOB YMCTOTHI MOBEPXHOCTH)

Ha)XJaK (3epHUCTOCTD 20 MK) 95
CBHHOE cajio (cMasierr) 2,5
KEpOCHH 2,5

HOJ'II/IpyIOT YaCOBBIC ACTAIN ITAaCTaMH U3 OKHCH XpOMa CICAYIOUICTO COCTaBa (%).

Copt A (nas1 11 — 12-ro kj1accOB YMCTOTHI IOBEPXHOCTH)

OKHCH XpoMa (3€pHUCTOCTH 3,5 MK) 67
cTeapuH 13
napaduH 13
OJIEMHOBAs KUCJIOTA 5
rpadut 0,2
TEXHUYECKOE CAJI0 1,8

Copt b (1s1s1 12 — 13-r0 KJ1aCCOB YHCTOTHI MOBEPXHOCTH)

OKHCh XpoMa (3epHUCTOCTD 3,5 MK) 60
cTeapuH 13
OJIEMHOBAs KUCJIOTa S)
rpadut 0,2
KEpOCHH 20

Jnst 6omee 4UCTON M TOYHOW JJOBOJKH U MOJMUPOBKH (14-ii Kitacc) MpUMEHSIOT MacTy U3 AMaMauTHHA

cnenytomero coctasa (%).

TUaMaHTHH (JIeiiKo-candup UIu MOHOKOPYHI)
3€pPHHUCTOCTHIO 3,5 MK 75
MYEITUHBINA BOCK 25

7. MOIOIIME BEINECTBA U PACTBOPBI

Jns MoOWKH nmeTaneil 4acoB NMPUMEHSIOT CJEIYyIOIIUe BEIIeCTBa: TONyoJ, OeH3uH, OeH30i, »dup,

CIHUPT-PEKTU(UKAT U PA3TUIHBIC PACTBOPHUTEIH.

a):

[Ipu mexanuueckoi Molike neTajieil IMPUMEHSIOT PacTBOP CIEAYIOLIEro cocTaBa (MpH pacuere Ha |

3€JIEHOE MBLIO, 2 100
CIIUPT-pEeKTUUKAT, & 100
aMMUAaK JEeCSITUIIPOLICHTHBIMH, en® 100
nIaBejeBas KUCJIoTa, T 2

AUCTUIITIMPpOBAHHAA BOJA (TeHJ’Iaj{) — OCTaJIbHOC

H_[aBeJ'ICBYIO KHCJIIOTY paCTBOPAIOT OTACIBHO B TEILION ,[[HCTHJIJII/IpOBaHHOﬁ BOJAC. Taxke OTACIBHO



PacTBOPSIOT 3€JI€HOE MBUIO. 3aTeM BECh COCTAB COSAMHSIOT B CTEKJITHHON WIIM AMAJIMPOBAHHON MOCY 1e
n B30anTeBaOT. l[lepen mpuMeHeHHWEM cocTaB momorpeBairoT a0 Ttemmeparypbel 30 — 40° C u
B30aJITHIBAIOT.

8. PABHBIE BCIIOMOT'ATEJIBHBIE MATEPHUAJIBI

[ToMMMO NEpEUYUCIIEHHBIX MAaTEpUAIOB, IPHU PEMOHTE 4YacOB IPUMEHSIOT  CIEAYIOIUe
BCIIOMOTaTEIbHbIE MAaTEPUAJIbL:

a) KJeH memak — JUIsl 3aKpeIuieHns] KaMHel (J1aneT u 3juimrca) U OJIOKUPOBKY IUIOCKUX JeTaliell u
BUHTOB TPH IUIH(OBKE U TIOJIUPOBKE;

0) mamoH-Iak (pacTBOpP HUTPOLEIUIIONO03bI B OyTWianeraTe AJis MOKPBITHS YacCOBBIX JeTajeit
BHELIHET0 0(hOPMJICHHSI B KQUECTBE 3aIIUThHI OT KOPPO3UN);

B) JIepEeBSHHbIC MAJIOYKU PA3NUYHBIX BHUJOB (ITyTLUTOJBIBI) A YUCTKA OTBEPCTHHA U BBIEMOK B
JIETaJISIX YaCOBBIX MEXaHU3MOB;

I') CTEpXHM, MOJIydaeMble U3 CEpALEBUHBI Oy3WHBI, — JJIS YUCTKU Iand oceil u TpuOOB mocie
HIOJINPOBKH;
1) TanupocHas Oymara — JUIS YHCTKHM W CYNIKM OTACNBHBIX JeTajeldl 4YacoB, a TaKkKe I

3aBepTHIBAHHUS 0CO0O0 YYBCTBUTEIBHBIX K I'PsI3U eTanei (mudeporaToB, oceit Oamanca, BOJIOCKOB U JIp);
€) 3aMII1a — JUIst YUCTKU ¥ IPOTHPKH JIeTaleii;
K) OCJIBIN MITH IIBETHOM JIaK — JJISI IPOKJICHKHU CTEKIIa;
3) Habop mwaitd u3 ¢onbru — It GamaHCUPOBKH OanaHca;
W) JaTyHHas GoJibra v nepraMmeHTHas Oymara — Juis MPOKJIAJA0K P yCTaHOBKe Lupepoarta.

9. BUJAbI OBPABOTKH METAJJIOB U TUITOBBIE TEXHOJIOTUYECKHUE
MPOLECCHI

OO0pabotka pesanueM. CylHOCTH IMpoIecca Pe3aHuss COCTOUT B TOM, YTO PEXKYIIMHA HHCTPYMEHT —
rpalIuTUXenh WM pe3ell, UMEIONINA BHJ KJIMHA, MOJ ACWCTBHEM BHEIIHEH CHIIBI BXOAHUT B MaTephal
o0pabaTpiBaeMO JeTaNM W Cpe3acT BEpXHUU cloil ero. it OoOTOYKHM KPYMHBIX JAETajeil MOJIb3YIOTCS
TOJICTHIM TPAOIITHXENEM, a JUIs 00TOYKH MEJIKUX U TOHKUX JIeTalicli — TOHKHUM rpadmruxenem (puc. 51),

ik i

Puc. 51. I'pabmituxeu (py4Hble pe3nbl) pa3JIM4HON TOJIMHBI ¢ NPABHJIBHBIMH YIVIAMH 32aTOYKH

CKOpOCTh pe3aHus 3aBUCUT OT MaTepHaia, a, KaKk MpaBWiIO, MaTepral HeOJANHAKOB: B OJJHOM CIydae OH
TBEpke, a B JpyromM — wsrde. [loaToMy B OTAENnbHBIX ciydasx TpeOyercsa TepMudeckas oO0paboTka
MaTepuasia. Eciu cTanbHas 3aroTOBKa HE MOJAAETCs OOTOYKE WJIM MOAMACTCS TAXKEIO, €€ OTIYCKAKT J0
CBETJIO-CUHETO L[BETA.

Kpome Toro, ckOpocTh pe3aHHs 3aBHCHUT OT MaTepuaia TpablITHXeNns W ero TBepAocTH. | 'pabmTuxens
JIOJDKEH OBITH TBEpKe 00padaThIBAaEMOT0 MaTepraja W OT MOBLIIICHHUS TEMITepaTyphl BO BpeMs OOTOYKH HE
JIOJDKEH TePATh CBOEH TBEPAOCTH.

CKOpOCTh pe3aHus U YUCTOTa 00pabOTKH BO MHOTOM 3aBHUCST OT NMPABWIIBHOMN 3aTOYKHU PEXYIIeH 4acTh
rpabmruxens (puc. 52), a TakKe OT NMPaBUILHOW YCTAaHOBKU TPaOIITHXENS «a TOKApHOM CTaHKe. Pexymmas
4yacTh TpabIITHXeNs NOJDKHA HaXOAWTHCS Ha ocH (B meHTpe) obOpabarbiBaemoi aeranu (puc. 53). Konisl
o0OpabaThIBaeMOii IeTaH, HaXOIIEHCS B CIIUIAX CTaHKA, HY)KHO Yallle CMa3bIBaTh MACJIOM.




Puc. 52. 3aTouka rpadmruxens:
1 — npaBuiIbHasA; 2 — HeMpPaBHJIbHAS

Ecmu Bo BpeMst 00paboTKHM MeTasuia CTpy>KKa HIET IUTMHHAS U 3aBUBAETCS, 3TO 3HAUUT, YTO IPalIITHXEITh
OCTPBIH, MPaBHIIBHO 3aTOYEH U XOPOIIIO YCTAHOBJIEH.

Bo Bpemst paboThI rpabImTHXENh 3aTYIUISICTCS, U €r0 He00X0IuMO 3aTauynBath Ha kamHe. [lociie 3aTouku
HE00XOIMMO CHSITH 3ayCEHIIBI C €r0 PEeXYIUX pedep TOUMIEHBIM OPYCKOM.

Puc. 53. IlpaBuiibHas yCTAaHOBKA pe3la rpadIuTuxes:

1 — rpaémTuxejb HAXOAUTCS B IIEHTPe 00padaTbIBaeMoii qeTaim; 2 — rpaﬁ-1 IITHXeJIb — Ha NMOJPY4YHHKe; 00padoTka
JeTATH MPaBoii pexkyueii Kpomkoii; 3 — o0padoTka JeTalu JeBoil pexxylieii KpoMKoii; 4 — moJioskeHHe rpadITHXeIs BO
BpeMsi 00TOUKH J1eTAJIH



KonTposab pa3smepoB M u3MepuUTe/bHbI HHCTPYMeHT. [Ipexiae yeM mnepedTH K OIpeiesieHUIo
pa3MepoB, HapuMep HOBOUM OcH OayiaHca, 3aBOAHOTO BajWKa M JPYTUX JAeTajci, He0OXOAUMO BBISICHUTD,
KaKUM HHCTPYMEHTOM M KaKHUM CIIOCOOOM CJIeJyeT IPOU3BOIUTE M3MepeHue. Hepenko .MacTep mpuraunBaet
JIETaJb 10 MECTY, a B JIUIIIEM CITy4dae UCIONB3YET TOJIBKO KPOHIIUPKYIh H HyTPOMED.

Puc. 55. Tpu Tuna nyrpomepa: 1 — nmpocToii; 2 — NpyKUHHBIN; 3 — JIaCTHYHBII

KpoH1mpKynn 1 HyTpOMEpHI CIYKaT I U3MEPEHHUS IMHEMHBIX pa3MEPOB C MOCIEAYIOIIUM UX OTCUETOM
o MacmTabHo# nmuHelike. Kporuupkynu (puc. 54) u HyTpoMeps! (pHc. 55) ObIBAIOT MPOCTHIE U MPYKUHHBIE.
IIpeumy1tiiecTBO NPy KUHHBIX 3aKIIOYAETCS B TOM, UTO MX HOXKKH Pa3BOJAT HE HEMOCPEJACTBEHHO PYKOM, a ¢
MOMONIBI0O BHUHTAa W Tralku. HapyxHble pa3Mmepbl H3MEpPAIOTCA KPOHUUPKYJIEM, a BHYTPEHHUE —
HyTpoMepoM. Paznuuune Mexay KpOHIMPKYJIEM U HyTPOMEPOM COCTOUT TOJIBKO B (hOPME UX HOXKEK.

HoXku KpOHIMPKYJISE U HyTpOMEpa BpaIalOTCs B IMAPHUPE ¢ HEKOTOPBIM (HE OYEHBb OOJIBIINM)



TPEHHEM, HE CIIajasl ociie 3aMepa.

[Ipn u3MepeHnu AeTand KPOHLUPKYJIEM MM HyTpOMEpOM OepyT MHCTPYMEHT IpaBOi pyKoH 3a
LIAPHUPHYIO YacTh M Pa3[BUTAIOT HOXKKU NPUOIM3UTEIBHO Ha MPOBEPSEMBbIN pazmep. 3aTeM JIETKUMHU
ynapaMu COMMKAIOT HOKKHU TaK, YTOOBI OJIM PUKACATTUCH TYOKaMH K IIOBEPXHOCTH U3MEPSEMOH JIeTalln
0e3 kauku u Oe3 mpoceta. IIpu 3TOM MHCTPpYMEHT HAAO JepxKaTh CTPOro HMEPHEHIUKYJSPHO K OCH
U3MepSIeMO JAeTau.

[locne cusaTHS pa3mepa C JeTald KPOHUUPKYJIb HIM HYTPOMEP OCTOPOKHO NPUKIAABIBAIOT K
MaclITaOHOM JIMHEHKe Tak, YTOObI OJJHAa HOKKa ynupasach B Topel JuHeWku. Cierka nojiepxusas 3Ty
HOXKY MU3MHIIEM JIEBOM pYyKH, HaKJIaJIbIBalOT BTOPYI0 HOXKY Ha JMHEHKY U OTCUMTHIBAIOT
MOJTydeHHBIH pa3mep. [Ipu HapyXHBIX U3MEPEHUAX yIOOHO IMOJIb30BATHCS MIBEHIIAPCKON TECATUIHON
MEpPKOM, y KOTOpOH pa3MepHast TUHEHKa HaXOIUTCS Ha caMOM ITUPKyJe (puc. 56).

Bricokast TOUHOCTB ompeneneHus pa3MepoB o0padaThIBaeMBIX JeTaiei TpeOyeT mpuMeHeHHs 0olee
TOYHOTO U3MEPHUTEIHHOTO HHCTPYMEHTA, HAlpUMep MTaHreHuupKyist. Hanbomnee ynoOHO moap30BaThCs
mtanreHnupkyiem «Komymoyey» (puc. 57).

[Oranrenuupkyns «KomymOyc» cHaGxkeH HOHMYCHOM mikanod. Ha nBmkke B BbIpe3e co
CKOILIEHHBIMH KpasiMu BHH3Y HaHeceHo 10 pucok. [lepBas pucka ciieBa Ha HOHHMYCE CUMTACTCS HYJIEBOM
puckoii. Jlenenus Ha mtanre 1 © MoHHyce 9 HaHECEHBI TaK, YTO KOT/Ia HOXKKU 4 — 5 ITaHTeHIUPKY IS
C/IBUHYTHI IJIOTHO, HyJIeBas pUCKa HOHHYCa TOYHO COBIIQJAET C HYJIEBOM PUCKOM IITaHTH, a JIECcsIToe
JieIecHue HOHMyca — C JEBITOM puckod mraHrd. Eciam npu mepenBuxkke HOXKKHM 4 HyJeBas pucka
MpoluIa HECKOJABKO manmbiie mudpel 5, 3HAYUT pa3mep maHHOM netamu Oomee 10 mm; d9TOOBI
OTIPEIeNINTh, HA KAaKyl0 BEJIMYMHY 3TOT pasMep Oombire 10 my, cMOTPAT, ¢ KaKOW PUCKOW Ha IITAaHTe
JydIlle BCErO COBIMAAAET HyJeBasl pucka HoHuyca 9. U 3aTeM OTCUMTHIBAIOT, CKOJIBKO PHUCOK HA IITAHTE
nociae 10 mm. Ecnu mpu moacyere oka3aioch, 4ToO HyJIeBasi puCKa HOHWYca 9 mpoluia Bliepes Ha IIeCTh
PHUCOK, MOJICYMTAHHBIX Ha IITaHre 1, 3HaYuT n3Mepsemas aeranb umeet pazmep 10,6 v

Puc. 56. llIBeiinapckast tecATHYHASI MepKa

Bo Bpems u3mepeHus 40CTaTOYHO, YTOOBI I'YOKH IITAHT€HIUPKYJIS TUIOTHO MOAOIUIN K U3MEpsieMOi
JIeTalli, HO HE CJeyeT UX MPHKUMATh C OOJIBIINM YCHIIUEM.

Eciu HOXKkH (4 — 5) MIIOTHO MPUIIETaOT OJIHA K APYTOM U HyJIEBbIC THHUU (PUCKH) COBIIIAl0T OHA
C IpyToii COBEPIIEHHO TOYHO, 0€3 MPOoCBeTa M0 BCeH MX JTMHE, 3HAYUT IITAaHT €HIIUPKYJIh HCTIPaBEH.

YroOBl MTAaHTEHIUPKYJIb ObUI B TMOJHON HMCIPABHOCTH, CIEAYET JepkKaTh €ro B KOXKAHOM MU
OpesentoBoM ¢ytispe. Ero Hemp3s O6pocaTh, AepkaTh BMECTE C JPYTMMH MHCTPYMEHTaMH, TaK Kak
HEOCTOPOXKHBIHN, XOTS OBI JITKAN y1ap 1Mo pabodeil 4acTH HOKEK MOXKET €0 TIOBPEIUTb.



Puc. 57. ltanrenumpkyJab «Koaymoyc»:

1 — ocHOBHas JMHeliKka; 2 — BBIIBH:KHAS JHHEHKA-HYTpOMep- 3 — roJI0BKa /ISl MePeIBHKKH HOXKKH; 4 — HOXKKA
nepeIBHKHASI; 5 — HOMKKA HemepeIBH:KHAs-0 — JieBasi ocTpasi HOXKKa; 7 — mNpaBasi ocTpPasi HOKKa; S — raiika s
3aKpenJieHns1 HOXKKH; 9 — BbIpe3 ¢ HOHHYCOM

OnwioBka W moJupoBka-nandg. J[ns 10BoAkM W uWCHpaBieHHs marnd oced Ciy)kaT MeTKUi
OapXaTHBIH .HAMMJIBHUK, a U TOTMPOB-KH — BOPOHMIIO. KakIp1ii M3 yKa3aHHBIX HHCTPYMEHTOB HMEET
nBe pabouune cTopoHbl. OHA CTOPOHA, C MPSIMBIMH OCTPBIMH YTJIaMH, PEAHAa3HAYaeTCs I JOBOJIKH,
WCTIPaBJICHUS] M TIOJMPOBKH Lang TPUOOB W APYIHX AETaledl C TPSIMBIMH OCHOBAHUSIMH, JIpyTras,
OBaJIbHAsI, — JUIs IOBOJIKH, UCTIPABJICHUS M MTOJUPOBKH Landg ocu OanaHca.

Bo Bpemsi paboThl BOPOHMIJIO CMa3bIBAIOT MaciaoM. UTOObI Maciio HE OKAaThIBAJIOCh, HA BOPOHHIIE
JIeTIal0T MeTbYalIIyI0 HaceUKy, IPOBOIS BOPOHHIIOM IT0 HaXkJ1auHOU Oymare.

IlnndoBka 1 MOIMPOBKA BUHTOB U IUIOCKHX JeTajeii. CtaibHble AeTanu (BUHTHI, IPYKHUHBI U
Ip.) HUTUGYIOT HA MaTOBOM CTEKJIE, MOKPHITOM MEJIKMM Ha)KAaYHBIM ITOPOIIKOM C MaciaoM. MOXHO
TaKKe NUTH(OBATh HA CIIEUATFHOM MEIKO3epHICTOM KaMHe.

[Tpu numdoBKe 1 MOTMPOBKE BUHTOB UX 3aKPETUIAIOT B CHIEIHAILHOM MUHIIETE (pHC. 58).

PemoHnTyapHbIe Koyleca ¢ YIIyOJNEHUSIMH 3aKpEIUISIOT MIeJUIAKOM B CHEHUAIBHOW JepiKaBKe H
nuTMQyYIOT Ha TOKApPHOM CTaHKe, BpallarolieMcs B OAHY cTOpoHy. Komeco mumgyror mamodkoi, Ha
KOTOPYIO HAaOMPAIOT HaXKIAQYHBIA TOPOIIOK, CMEIIAHHBIA ¢ MacjoM; MOJUPYIOT TAaKXKE Malo4KOH, Ha
KOTOPYIO HaOpaH TMaMaHTUH C MAacJIOM MU KPOKYC C MacJIOM.

OKOH‘IaTCHLHYIO OTACIIKY JACTaJIM IMOJYYaloT TIpU TIOJIHMPOBKE MATKONM KOXeM WM 3aMIIed ¢
HC3HAYUTCIBbHBIM KOJINUYCCTBOM KPOKYCa.

Puc. 58. IInHuer a1 MUIM(OBKH M MOJTHPOBKH BUHTOB:
1 — na3 B nuHUeTe 1151 yAep:KaHUA BHHTA; 2 — HANPABJIAIOIHNI IITHPT ¢ OTBepCTHEM HA MPOTHBOMNOJIOKHOI CTOPOHE
A5 yCTOHYHBOCTH MMHIETA

Puc. 59. Ilpucnocodienne nas mUIMGOBKH — HaxIayHasi OyMara «IBYX-HO/IbKa», HaK/IeeHHAsi HA JiepeBSIHHYIO
IUVIACTHHKY

[ImudyroT Takke 09eHb MEIKOW Ha)XXIadHOH OyMaroi, HaKJIeeHHOH CTOJSPHBIM WM APYTUM KJIeeM Ha
JIEPEBSHHYIO AOIIEUKY (pHcC. 59).

Hape3anune pe3n0Obl. /i Hape3aHUs HapyXHON pPe3bObI MOJB3YIOTCS IUIANIKAMU WM BUHTOBAIbHOMN
mockoit. UToObl Hape3aTh BHHT WIIHM Hapy)KHYIO .pe3p0y (Hampumep, Ha 3aBOJHOM BalIMKE), HAIO B3ATh
MaTepuall, AHaMeTp KOTOPOro ObLT OBl HECKOJIBKO OOJIBIIE JUaMeTpa JaHHOM! JeTalu.

Mecto Hape3aeMoii pe3b0bl OOMIBHO CMa3bIBAIOT MacioM. Eciu Hape3aemas geTanb Bpamaercsi Tyro, TO
ee clelyeT MeUICHHO TTOBOPaYMBaTh TO B OAHY, TO B IPYTyio cTopoHy. KoHer Hape3aeMoil getanu AenaroT
KOHHUYECKHM, YTO o0JierdaeT Hadajio Hape3aHus pe3nOsl. [locie Hape3anns KOHyC cTaunBaroT. BHyTpeHHIO0



pe3p0y Hape3aroT METYMKOM, KOTOPBIA JENaloT C TpeMs WIH YeThIphbMsl KaHaBKaMHU, €CIIA IMO3BOJSIET
ToNIMHA MeTunKa. KoHer MeTunka 3aTaunBaroT Ha HEOOIBIOHN KoHyC (puc. 60).

Puc. 60. MeTunku 171 Hape3aHHUs Pe3bObl
B BHUHTOBaIBHOUW JAOCKE JODKHO OBITH JBa psAa OTBEPCTUH ¢ OMWHAKOBOW pe3p0oil. OamH psag — st
MpeaBapUTEIbHOM, a qPYToi AJsl OKOHYATeIbHON Hape3KHu pe3bObl (puc. 61).
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Puc. 61. BunroBajibHasi JocKa:
1 — s yepHOBOIT Hape3KH; 2 — ISl YUCTOBOIT HApe3KH

[Ipn HE06XOAMMOCTH M3TOTOBUTH BHMHT C JIEBOM pe3b00il clieyeT cHadaja M3rOTOBHTH BHHTOBAIBHYIO
JIOCKy. Jlnmsi 3TOro THpM TOMOINM BUHTOBAJIBHOW JOCKH C JIPAaBOM pe3b0Ol HApe3arT METYHK, a 3aTeM
ONMUJIMBAIOT €0 C JABYX CTOPOH, NMpHUAaBas OBaIbHYIO ¢dopmy (puc. 62). OcTaBmascs Mo OokaM Hapes3ka
JIOJDKHA OBITH TOHKOM, KaK JIe3BHE HOXKA. TakoW METYHK BBOIAT B OTBEPCTHE CTAIHHOW IIIACTHHKH
TOJIIIMHON 10 2 MM, 3aTeM, Bpalas METYMK BIIEBO, Hape3aroT JIeByr pe3bOy. [locie 3Toro miacTuHKY
3aKalIMBAOT U OTITYCKAIOT JI0 CBETJIO-COJOMEHHOro IBeTa. [1ob3ysch Takoi IMIacTUHKOM, Kak BUHTOBAIb-
HOHM JOCKOW, MOKHO Hape3aTh JIEBBIN BHHT. /{11 Hape3aHWsS B OTBEPCTHSX JICBOW pe3bOBI MEIKHE IpaBbIC
MCTUYHUKHU OIMUJIINBAKOT C ABYX CTOpOH Ha IIJIOCKOCTh H, Bpamas[ BJICBO, BBOJSAT B OTBepCTI/ISI.

Puc. 62. MeT4HK /151 BUHTOB ¢ JIeBOii pe3b00ii

CgepJaenue. [lpr OTCYTCTBHU CTaHAAPTHBIX CBEPI HY)KHOTO pa3Mepa X MOXHO M3TOTOBUTH CaMOMY.
J1st cBepIieHuUsT TBEPABIX METAJIIOB OOBIYHO MMPUMEHSIOT IEPOBBIEC cBepa (puc. 63).

Pabouas wacTh cBepna, MPUMEHSIEMOTO ISl CBEPJICHUS MENKHUX OTBEpCTHH (Hampumep, IS marnd ocu
OayraHca win TpuOa), JOJHKHA OBITH TOHKOW M KOPOTKOM, a XBOCTOBHK CBEpJia — B JBa-TPH pa3a TOJIIIIE,
9TOOBI CBEPIIO OBLIO TOCTATOYHO YCTONYHUBBIM.

CBepiia M3rOTOBJISIFOT M3 KPYIJIOi cramu-cepeOpsiHku. [Ipu m3rotoBieHun OOJIBAHKH CBepiia 00a KOHIA
ONMMJIMBAIOT Ha KOHYC JUTs 00pa3oBaHUs IIEHTPOB, €CIIU CBEPI0 OOTAYMBAaIOT Ha TOKapHOM cTaHke. [locie
3TOr0 OAWH KOHEIl 3aroTOBKM CBepja ONWJIMBAIOT B BHUAE IUIOCKOM JIOMATOYKH, OJHOBPEMEHHO
ONMUJIMBAs M PEXyLIMEe KPOMKH. Y CBEpl MajlbIX pa3sMepoB Uil MOJYYEHUS JIOMATOYKHA KOHEI]



pacCimronmuBarOT MOJIOTKOM, HO IIEPEO 3THM KOHEI HCMHOI'O0 OIWJIWBAIOT, YTOOBI Ipu OCaXMBAHHUU
MeTalllia HE NOABUIIUCH TPCUINHBI.
ITocne uzroroBneHus CBCPJIO 3aKAJIMBAIOT B MACJIC U OTITYCKAIOT OO0 CBECTJIO-COJIOMCHHOTO IIBCTA.

Puc. 63. Tpu Bua nepoOBbIX cBepi: 1 — 0JHOCTOpOHHEE MEPOBOE CBEPJIO, PeXylliee B OHY CTOPOHY; 2 — JBYCTOPOHHee
CBEPJIO, peKyliee B 00€e CTOPOHBI; 3 — MOJYKPYIJIoe CBePJIo 1Jisi CBEPJIOBKH TBEPAbIX METAJLIIOB

IIpu pemMoHTe uHacoB OTBEpCTUS CBEPJAT pa3auuHbIMU criocobamu. Kornma cBepiio HaXOoAWTCs B
BEPTUKAJIIBHOM IIOJIOKEHUU, TO €CTh JETAllb JICXKUT HA BEPCTAKE, CBEPIIO 3aKPEILIAIOT B PyYHOU AETalu
WM B PYYHBIX TUCOYKAaxX M BPALIAIOT €r0 B pasHble CTOPOHBL lIpu cBepiacHMM HAa TOKAPHOM CTAHKE
CBepJIa 3aKPEeIUIIOT UM B ATPOHE 3aHel 0aOKM, WM B PyYHBIX THCOUKAX, JISKAIIUX Ha MOAPYYHHKE
TOKAapHOTO CTaHKa. B 3a7iHeM Toplie NpocBepInBaeMOH J1eTallu JI0JKEH ObITh KOHYC, KOTOPBIN BXOAUT B
CIMILY CTaHKa.
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Puc. 64. Ilpucnocodienue (daaxok) 15 cBepieHHs 0TBepcTHii B nandax oceit

[TpucnocoGnenune, HazpiBaeMoe (aaxkkoM (puc. 64), npuMeHsercs TIJIaBHBIM 00pa3oM Ipu
CBEpJICHUH OTBEepCTUil B mandax ocel KpymHbIX yacoB. DIakoK COCTOWT M3 IUIOCKOW 3aKaJeHHOW U
OTUTU(OBAHHON CTaJIbHOM IIACTUHKH, B KOTOPOW IPOCBEPIIEHO HECKOJIBKO OTBEPCTHH Pa3iIUYHOTO
JMaMeTpa, IPHYEM KaKA0€ OTBEPCTHE Pa336HKOBAHO-HA KOHYC.

@nakoK CTaBAT Ha TOKApPHOM CTaHKE BMECTO MOAPYYHUKA TaK 4YTOOBI OJHO U3 €ro OTBEPCTHI
COOTBETCTBYIOLIETO JMaMeTpa HaXOJWJIOCh IMPOTUB LIEHTPa 3aJHEH CHMIbI TOKApHOro cTaHka. [Ipu
CBEpJICHUU TOpell AETalHd, B KOTOPOH IpPOCBEPIMBAIOT OTBEPCTHE, IOJDKEH IUIOTHO BXOAWUTH B
pa33eHKOBaHHOE YITIyOJeHUe, NpUUeM MEXKAy, CTEHKaMHM OTBEpCTHUS M CBEpJIOM JOJDKEH OBITH
HeOoublIoHN 3a30p. IIpu cBepieHMM ¢ mOMOLIBIO (uIaXkKa CBEpPJIO U TPUO MOJKHBI OBITH YCTOWYHMBO
3aKpEIICHBI.

IIpu cBepneHMHM BpY4YHYIO BpaIlalOT CBEpJIO, a IPU CBEPJICHMM HA CTAaHKE BpALIAlOT
o0pabaTbIBaeMyIo J€Tallb, MOJIb3YsICh JUISl 3TOT0 CMBIYKOM, HAaJIETHIM Ha POJIMK, B KOTOPOM 3aKpeIruieHa
neranb. YToObI OOJErduTh CBEpJCHHE M JaTh BO3MOXKHOCTb BBIHTH CTPY)KKE, CBEpJIO BO BpeMs
CBEpJICHUs BPALIAIOT B 00€ CTOPOHBI, YaCTO BBIHMMAS €T0 JUI OUUCTKU OT CTPYKKH. MecTo cBepiIeHus



OOWJIBHO CMa3bIBAIOT MaciioM, TaK Kak CMa3ka O0JierdaeT CBEpJIeHHE M yMEHBIIaeT M3HOC CBepia.
Ocoboe BHUMaHKE clenyeT oOpaiaTh Ha MPaBUIbHOE MOJIOXKEHNE CBEpIia, KOTOpOe MPU BpAIIEHUH He
JIOJDKHO «OWTh» WIIM MEHSTh HAlpaBlIeHHE BpALICHUs, TaK KaK HW3MEHEHHE HaIpaBJCHUs CBeplia
BBI3BIBAET €TI0 MOJIOMKY.

Puc. 65. Iliiockoe cBeps10 — OTBEepTKA

Ceprna Hajmo 3aTauyuBaTh HA CIEHUAIBHBIX MHKPOKOPYHIOBBIX KaMHSX THIIA apKaH3ac WIH
Muccucunu, aenasi 3TO OCOOCHHO BHHMATENBHO M THIATeIbHO. CBEpio C XOpPOMIO 3aTOYEHHBIMHU
PEXYIIUMH KPOMKAaMH, C POBHOM, TUIOCKOH U TIIaJIKOW MOBEPXHOCTHIO (0€3 BHIMYKIOCTEN) U PEKYITIMHU
KPOMKaMH OJMHAKOBOM JJIMHBI JaeT MPAaBUIBHOE OTBEPCTUE U CITYKUT JIOJTO.

[Ipn paboTe ¢ MaxOBHKOM, KOTOpPBIH NIEHCTBYET B OJIHY CTOPOHY, MPUMEHSIOT T€ € IMEepPOBbIC
CBEpJia, HO 3aTOYEHHBIE TOJBKO C JBYX MPOTHUBOIMOJOXKHBIX CTOPOH. MOMKHO TakKe HCMOJIb30BaTh
TOTOBBIE CIIUPATILHBIE CBEPJIA, HO CBEPJIO HYKHO 3apaHee YKOPOTUTh HE MEHbBIIIE YEM Ha MOJIOBUHY, JUIS
TOTO YTOOBI OHO OBUIO YCTOWMYMBO M HE BUOPUPOBAJIO.

Ecin Hy)XHO wuCHpaBUTh OOKOBBIE CTEHKH WM THO IMJIMHAPUYECKOTO OTBEPCTHUS, MPUMEHSIOT
IUTOCKOE CBEPJIO, Y KOTOPOTO 3aTaYMBAIOT KOHEIl M OOKOBbIE TpaHH (puc. 65).

Jlns pa3BepThIBaHMS OTBEPCTUH M WX HCIPABICHHS, HApUMEpP OTBEPCTHS MOCTa MEXaHU3Ma,
MPUMEHSIETCS CBEpJIO C Hampaplsionier ockto (puc. 66). Och gomkHAa OBITH TPABHILHOM
HWIMHAPHUYECKON (POPMBI M BXOAMUTH B HAMIPABIISAIONIEE OTBEPCTHE BO3ZMOXKHO O0JIee IIIOTHO.

[TpuunHbI M10X0# pabOTHI TPH CBEPICHUU MOTYT OBITH CIIEIYIOIIHE:

a) CBEpJIO TUIOXO 3aKaJIeHO WM HEeMPaBUIHHO 3aTOUEHO;

0) nomaTka cBepia y3Ka, a MIeKa TOJICTA, YTO MEIIAET HOPMAaJb-JIOMY BBIXOJIY CTPYXKH H3
OTBEpCTHS;

B) CBEPJIO MEPEKAIEHO, OT YETO OHO CTAJI0 XPYIIKHM;

r) oOpabaTpiBaeMast 1eTallb TUI0XO OTIYIIEHA U YPE3MEPHO TBEP/A;

J1) HAMEYCHHBINA /IS CBEPJICHHS LEHTP «3allOJIMPOBANICA», YTO yKa-3bIBACT HA CIIMIIKOM CHIIBHBII
Ha)KAM TIPH CBEPJICHUH; IPU CHIIBHOM HaXXMMeE 3aTYIIIACh PEXXyIasi KpOMKa CBEpJIa.

Puc. 66. CpepJio ¢ HanpaBJsiolieii 0CbI0

Tepmuyeckasi 06padoTka. CylecTByeT TpH BUAa TEPMUIECKON 00padomKu CTand — OTKUT, 3aKaJika 1
OTITYCK.

OTXUT — BUJ TEPMHUIECKOH 00pabOTKH, TIpH KOTOPOU cTanb HarpeparoT 10 700 — 800° C, 1. e. mo Tex
nop, TOKa OHAa MPUMET CBETIO-KPAacHBIH LBET, M MOCTENEHHO OXJIKIAIOT BMECTE C METaJUIMYECKON
IUTACTUHKOM, Ha KOTOPOl MPOM3BOIAT HArpeB.

B ycnoBusix 4acoBbIX MacTEpCKHX MEJIKHE W TOHKHE IETallid Yalle BCero OTXKUTAIOT Ha METaUINIeCKON
IUIACTHHKE HAaJ| IJIaMEHEM CITUPTOBKH HIIH ITOCPEJCTBOM IYThs B (DEBKY.

Bropoii Bun TepMudeckoit 00pabOTKH — 3aKalika, KOTOpas 3aKII0YaeTcs B TOM, YTO JeTajlb HarpeBaroT
o 700-800°C, mpuyem HarpeBaHWe CieqyeT HauMHaTh He ¢ pabouel wactu. [locne 3toro aerans ObICTPO
OITYCKAIOT B 3aKaJOYHYIO KHUAKOCTH. [IJI 3aKallki IPUMEHSIOT Maciia — Ba3elIMHOBOE, OIH (Y MIIH BOITY.

Menkue W TOHKWE JETajd, OCOOCHHO CBEpiia, XOPOIIO 3aKaJHBAIOTCS OT OBICTPOTO TOTIPY)KEHUS B
CTeapuH, MATKOE MBLIO MIIM BOCK. YacTo MCIONB3YIOT BO3AYIIHYIO 3aKalKy, pa3MaxuBasi HATPETOH JIETAIbIO.
[locme 3akamkW Ha JeTaiud TOSBISETCS OKaJMHA TEMHOTO IIBETa, W JETalb CTAaHOBUTCS XPYIKOM.
Heo0xomumo ToTUac e OYUCTUTH JIETalb OT OKAIMHBI MEJIKHUM HAHMIBHUKOM, HAKIAKOM, IITUXEJIEM WIIN
MpOTEpeTh MIETKOW ¢ HaOpaHHBIM Ha HEEe MAacliOM C TOYMJIBHOTO KaMmHsA. UTOOBI Ha OT)KUTAeMOH CTalH He
MTOSIBIJIACH OKAJTMHA, MOKHO €€ TIepe] 3aKaIKOH MOKPHITh TOHKHM CJIOEM SIIPOBOTO MbLIa.

Jeranp mociie OYMCTKH OT OKaIWHBI KJIAAyT Ha IUIACTHHKY U TIOJBEPTarOT OTMYCKY, T. €. TIPUBOJAT B
TaKoe COCTOSIHUE, YTOOBI JeTanb He Oblla XPYyIKOW M HE JioMajlach M B TO YK€ BpPeMs COXpaHsia TpeOyemyto
TBEpIOCTh. TeMrieparypy HarpeBa mMacTep YCTaHaBIMBAET B 3aBHCHMOCTH OT CTEIIEHH TBEPAOCTH, KaKyIO
HEOOXOAMMO COXPAaHUTH Y 00pabaThIBAEMON IETAIH, W OTIPEACIIICT HarpeB 10 I[BETaM IMOOESKAIOCTH, T €. OT
CBETJIO-COJIOMEHHOTO JI0 TEMHO-CHHET0 1IBETa, COOTBETCTBYIOMUX Temmepatype 220 — 300° C.



Pasnuunple 1IOCKME TPYXWHKA M PBHIYAKKH HW3TOTOBISAIOT M3 OTXOAOB TPYXWH OyAWIHHHUKOB,
HACTCHHBIX, KAPMAHHbLIX U HAPYYHBIX 4aCOB, a TaKXKC M3 HOI{CJ’IO‘IHOI\/'I CTaJIN.

[IpumensieMast cTayib JOHKHA OBITH JOCTATOYHO MSTKOMW, YTOOBI OHA CPAaBHUTEIILHO JIETKO ITO/aBaIach
MeXaHH4ecKol o0paboTKe, A 4ero-HeoOX0ANMO OTIYCK MPOU3BOAMTH JIBa pas3a, T. €. OTIMYCTUTh, OTIILIH-
(oBaTh, a 3aTeM ellle pa3 OTIYCTUTH 10 HYKHOTO IIBETa.

IMpunou u nasinue. [TpunosiMu Ha3BIBAIOTCS METAUIBI U UX CIUIABBI, IPUMEHSEMbIC IS COCAMHCHUS
OTJIENBHBIX YacTei. DTy paboTy HAYMHAIOT C TOTO, YTO CIIABAeMbIEe MECTa TIIATEIhHO OYHIAIOT OT TPS3H,
Macia, pXKaBYMHBI KaKUM-THOO OCTPHIM WHCTPYMEHTOM WJIM Ha)KJAa4HOH Oymaroi, cMa3bIBalOT MasuTbHOW
KHCJIOTOW MJIM HaKiaabIBatoT kaHu(ponb. [loce aToro Ha cmanBaeMble MecTa HaKJIaAbIBAIOT MEITKHE KyCOUKH
TIPUIIOS; TIPY 3TOM COEAMHSIEMBIE JACTaJH OJKHBI OBITh TUIOTHO MPUJIOKEHBI IPYT K IPYTY.

Jlyuiie Bcero masith Ha CIUPTOBOM ropesike, He Aaroield konotu. [lnaMs ropesku HanpaBJIsioT TOJBKO HA
CIIaBaeMoe MECTO.

[Tocrne naiiku eTanb HEOOXOAUMMO TIIATEIBLHO OUUCTUTH OT OCTATKOB KUCJIOTHI, BHI3BIBAIOIICH MOSBICHUC
KOPpPO3WH Ha CTaJH WIX 3€JCHOH IJICHKH OKWCIIA Ha JaTyHH. J[Js 3TOro AeTansh MPOMBIBAIOT HAIIATHIPHBIM
CIIUPTOM, 3aTeM OEH3MHOM, TOCJI€ Yero CMa3bIBaloT MacioM. [y 3amuThl HarpeBaeMoil MOBEPXHOCTH OT
OKUCIICHUS MPUTAKe Jy4llle TPUMEHATh KaHU(OJIb, U3MENBUECHHYIO B MOPOIIOK, MOCKHINAas UM HArpeTyro
ITOBEPXHOCTh COEAMHSAEMBIX JETaJICH.

B kauecTBe mpumos ymoTpeOINiOT CIUIaBBI OJIOBA M CBHHIIA — TPETHHK, COCTOSIIINN M3 NIBYX HacTel
CBUHIIA U OJTHOM YacTH OJIOBA, WJIN: TIOJIOBUHHUK, COJEPKAIINi paBHbIE KOJIMYECTBA CBUHIIA U OJIOBA.

[MasmpHYI0 KHCIOTY MOXKHO NMPHUTOTOBUTH CIEAYIOUIMM 00pa3oM: B HEOUHIICHHYIO COJSIHYIO KHCIOTY,
COJIEPIKAIIYIOCS B CTEKIITHHOM MTOCYIe, OITyCKAIOT HEOOBIINE KyCOUKH IIMHKA, PACTBOPSAIOIINECS B KHCIIOTE.

TTocne HACBIIICHUA KHCJIOThI IIMHKOM B HEC )Z[O63BJI$IIOT HECKOJILKO Kall€jib HallaTBIPHOI'O CIIMpTa U
TIIATEIBHO (QUALTPYIOT. [lONydYeHHYIO MAsIBHYIO KHCIOTY HEOOXOAMMO JepXkaTh B CTCKISIHHOHN MOCYy/e ¢
MIPUTEPTOHN MPOOKOH.

PazmarauunBanne. HaMarHmueHHOCT YacOBOTO MEXaHHM3Ma WM OTIENBHBIX JeTajeil OIMpenenseTcs
Ipd TIOMOIIM YYyBCTBUTEIBHOTO Kommaca. HamarHuueHHBIE 4YacTH YAacOBOIO MeEXaHU3Ma CJIEAyeT
Pa3MarHUTHUTh.

J1a pa3MarHMYMBaHMS PUMEHSIOT KaTYIIIKY, COCTOSIIYIO U3 KOJIBIIE00Pa3HO PACIIONOKEHHBIX OTHA Hall
JIpYToi TOHKUX I10JIOC MATKOTO-)KeNe3a, Ha KOTOpble HaMOTaHa 0OMOTKa METHOTO SMaJIMPOBAHHOTO MPOBOA
(puc. 67).

Karymky BKITIO9arOT B OCBETHTEIBHYIO CETh TEPEMEHHOTO TOKA.

Puc. 67. Karymka 1yisi pasMarHM4MBaHus JeTajlei 4acoB

Ha OOHY-ABC CCKYHIAbI ACTAJIb BBOIAT B MArHUTHOC IIOJIC U 6BICTpLIM PBIBKOM OTBOIAT 06paTHO.
Ecau H€06XOI[I/IMO, onepanusa NOBTOPACTCH. Cnnpanb PCKOMCHAYCTCA pa3MarHM4nBaTh YK Hal[eTofI Ha
68..]]3.HC, IMOJIOKUB €T0 CIIMPAJIbIO BHHU3 HAa AHO KOpO6KI/I. C06paHHbII71 MCXaHHM3M YaCOB pasMarHn4uBaTb
HE pCKOMCHAYCTCH.

I'IABA V

PEMOHT HAPYYHbIX U KAPMAHHbBIX YACOB



I. MIOCJEJJOBATEJBHOCTbD OINEPALIMIA ITPU PEMOHTE

OObIuHO (PEMOHT HAYMHAIOT ¢ pa30opku YacoB. CHUMAIOT WM OTBHHYHMBAIOT KPBIIIKY YacoB H,
MPUICPKUBAsT OJHOW PYKOW 3aBOAHYIO TOJIOBKY, IPYrOil PyKOW C IMOMOIIBIO MHHIETA, OTBEPTKH WU
MyTH-TOJIBIIA OTBOIAT co0auky OapabaHHOTO KoJeca W MEIUICHHO CIYCKAIOT NPYKUHY. 3aTeM, CHSB
000JIOK CO CTEKJIOM, OTBEPTBHIBAIOT BHHTHI KOPITyCa, OCIAOJSIOT BUHT MEPEBOJHOTO pbluara
M3BJIEKAIOT 3aBOJHONM BaiWK. [locie 3TOro MexaHW3M IIOMENIAlIOT «a MOJCTaBKy M pa3OoMparorT,
MOCJIEZIOBATEIbHO CHUMAs y3ed OaiaHca, CTpelkd W IudepOnar, Kojeca CTPEIOYHOTO MEXaHH3Ma,
aHKEpHYIO0 BWJIKY, aHKEpHOE, CEKyHIIHOE, TIPOMEKYTOUHOe U OapabaHHOE Kosieca, OapabaHHBIA MOCT,
OapabaH, IIEHTpAITBHOE KOJIECO U JICTAIH 3aBOJTHOTO MEXaHU3MA.

2. KOPIIYC

O06010K cTeKIa U KPBINIKY KapMaHHBIX M HApY4YHBIX YaCOB PEKOMEHIYETCS CHUMAaTh C MOMOIIbIO
CIICOHAJIBHOI'O HOXKAa, HO Tak, yTOOBI HE HCIIOPTUTD BHEIIHUHN BUJI KOpIyCa, OTKPbIBATb TOJIbKO B TCX
MECTaxX paHTa U KPLIIIKHA, A€ UMECTCA CIICHHUAJIbHAA HICJIb WIK HAANINJIOBKA IJIA BCTABKU JIC3BUA HOXA.
Ecnm xpblmka mmeer pe3nOOBOE COEAMHEHHE C KOPIyCOM, HY)KHO IIOJIb30BaThCS YHHMBEPCAIHHBIM
KkimouoM (puc. 68). Kitou 3TOT MOXKHO U3TOTOBHUTH B YCIIOBHUSIX YaCOBOM MacTEPCKOM.

Ecnu xpplika 3aBepHyTa TYrO W HE MOJIAETCSI OTBEPTHIBAHUIO OT PYKH, TO €€ MOXXHO OTBEPHYTH
MIPU TIOMOIIM TUCKOB. [IJIs1 3TOTO B MacTepCKOW HEOOXOIUMO UMETh CIEeHUAIbHBIC TJIa/IKUE JIATYHHBIE
WIA AITIOMUHHUEBBIE YTOJIKH, KOTOpbIE HA/IEBAIOTCS Ha TYOKH THCOK. Yachl 3aKpeIuIsIoT B THCKaXx,
MIPUKJIAIBIBAIOT IJIOTHO KJIIOY U OTBUHYMBAIOT KPBIIIKY.
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Puc. 68. YuuBepcajabHbIii KJII0Y /151 OTBUHYMBAHUS KPBIIIKH KOPITyca
g BeIpaBHUBaHMS M3MATOM WJIM COTHYTOM KPBIIIKM KOpITyca B THUCKaX YKPEIUISIOT JEPEBSHHBIA WIN
CTABPHOU TPUOOK, KJIaAyT Ha HETO KPBIIIKY ¥ JISTKO YIApSIOT TI0 HEH TepEeBIHHBIM MOJIOTKOM (puc. 69).

Puc. 69. I'pudku 111 BLIPABHUBAHHUS KOPIYCa YaCcOB
B YCTapCBIIUX KOHCTPYKIUAX 9aCOB BCTPCUACTCS MAPHUPHOC KPCIJICHUC KPBIIIKHA, JICTKO IMOAAAr0MICCCs
nedopmalysiM, BCICICTBUE YEro KPBIIIKA MEPEKaINBaSTCs U MI0X0 3aKPhIBACTCS.



Puc. 70. UcnipaBiieHHe TOHKOM KPBILIIKU ThIJILHOH CTOPOHOIi IIETKH /ISl YUCTKHU YacoB

st BEIpaBHUBAHUS KPBIIIKH, HECKOJIBKO OTOTHYTOM Ha3all OT CBOETO MPABUILHOTO IMOJIOKCHHSI, BO3JIC
[IAPHUPOB, MEXIYy OCHOBAaBIIEM KpPBIIIKK W KapKacoM KIQJAyT OPOBOJIO.KYy, IO TONIIUHE PABHYIO
IApHUPHOMY IITU(TY. 3aTEM KPBIIIKY OCTOPOXHO 3aKPHIBAIOT M OTKPHIBAIOT HECKOJBKO pa3 MO, HE
JIOBOJIS €€ 10 yIopa.

Tak mOCTyIaroT, MOKa KPBIIIKA HE BBITTPSIMUTCS.

Ecmu kpbllika OTOTHYTa CHIIBHO, HYXXHO ITyaHCOHOM BBHIOWTH MIAPHUPHBIN MTH(T, MPU STOM IS
yAep)KaHUS IyaHCOHAa Ha IIAPHUPHOM MTH(TE AENAIOT 3eHKOBKY. BBIOWBaIOT mIapHHWp crpaBa HaJEBO,
JIep’Ka B JIGBOM pyKe KOPIIYC U MyaHCOH, a B MPaBOil MOJIOTOK. 3aTe€M Pa3BEpPTKON HCIPABISIIOT OTBEPCTHE
[IapHUPA, BBIPABHUBAIOT KPBIIIKY, BBIMAJIMBAIOT HOBBIM MIAPHUPHBIA MTH(PT U COOMPAIOT KOPIYC TakK,
YTOOBI IMAPHHUP KPBHITIKH OTHOCHUTEIHHO TUIOTHO IOBOPAYMBAIICS HA MTH(TE.

Ecnu kphlliika 4acoB TOHKA U JIETKO Je()OpPMUPYETCS, CIASAYET MO-.JIOKHUTh KPBIIIKY Hapy>KHON 4acThiO
Ha BEpPCTaK WM Ha COBEPIICHHO IUIOCKYHO JOIICYKY, a 3aT€M C BHYTPEHHEH CTOPOHBI KPBIIIKU CJETKa
Ha)XMMaTh Ha HEe, BOJS MO BCEW KPBINIKE THUIPHON YacThIO MIETKH, TTOKA KPBIIIKA HE CTAHET YCTOWMYUBOM.
TruTbHAS YaCTh MIETKH JOJDKHA OBITH OBATBHON (hOPMBI M TIIaAKO oTrosmposana (puc. 70).

JledopmupoBaHHBIN 00070K CTEKJIa BHIPABHUBAIOT IUIOCKOTYOI[AMU, KPYTJIOTYOIaMU WM JCPEBSIHHBIM
MOJIOTKOM C TIOMOIIBI0O MAJEHBKOTO TPHOKA, YKPEIDICHHOTO B THCKax. OJHOBPEMEHHO CIIEAyeT clierKa
MPONTH IITUXEJIEM KOJIbIIEBOM KOHUYECKUM 1Ma3, B KOTOPBIM BCTABIISIETCS CTEKJIO.

Heobxoammo Takke MPOBEPUTH COCTOSHHE KOPITyCHOTO KOJbIa, €ro ¢GopMy, MOCaJ0YHBIC MecTa, Ha
KOTOPBIX YKPEIUIAETCS 000I0K U KPBIIIKA.

Crexiio cmabo mepkutes B 0007Ke, KOT/Ia €ro a3 HeJI0CTaTOYHO TITyOoK. B aToM cirydae ma3 yrimyomstoT
octpueM mrtuxens. [Ipr HeoOX0AUMOCTH CTEKIIO MTPOKJICUBAIOT OEITBIM W OECIIBETHBIM JIAKOM.

WHorna MexaHW3M 4acoB CUIMT B KOpITyce c1abo, XOTs caM KOPILyC MCIpaBeH. Toraa cienyeT mpoBEpPUTh
BHHTHI, Kpersimue MexaHu3M. Eciu Bce ke MeXaHW3M UMeeT OOJbIION paauanbHBI W BEPTHKAIbHBINA
3a30pbl, HEOOXOJMMO BBICBEPIUTH B OOKOBOW dYacTH IUIATHHBI-(OMMKE K KEJIOOKYy 3aBOJHOTO Baa)
OTBEpCTHEC, BKOJOTHUTH TyAa TOJICTHIM JATYHHBIH IITH(PT M pa3pe3arh €ro IMmomojiaM Tak, 4TOOBI pa3pe3
BXOJIWJI B BBICTYI KOPITYCHOTO KOJIbIIa, HA KOTOPOM CHUAHNT MEXaHU3M.

Korna cepera (B Kopmyce kapM-aHHBIX 9acOB) pa3paboTajia THE3/0 B MIEHKe KOpITyca U JEPKUTCS TII0XO0,
ClIeyeT IPUTOYUTH B ICHKY KOpPITyca JIBa JIATYHHBIX ()yTepa U BCTAaBUTh KOJIBIIO.

CepeOpsiHbIe KOpIyca PEKOMEHIyeTCS YMCTUTh OPOIIKOM MeJia, pa3BEICHHBIM HAIIATHIPHBIM CIIHPTOM,
a 3aTeM OYMINATh METKOHW, OYeHb IPI3HBINA KOPITYC PEKOMEHIyeTCsl CHadaja IMOJI0KHUTh Ha HEKOTOPOE BpeMs
B CHCIMATBHBINA COCTaB-PACTBOPUTEID (TPUXJIOPITUIICH, alleTOH, OCH3MH).

3. AETAJIM Y3JIA BAJIAHCA

Haknaagnple KaMHM HM HakjJIaakd (BepxHsss W HWwkHss1). Ecom copBaHa pe3pba BHHTOB,
yACPKUBAIOIIUX HAKJIAJKH, HY’)KHO Hape3aTh HOBYIO OOJIBIIYIO pe3b0y U 3aBEPHYTh HOBBIH BUHT.



Haxmamnoit kameHb, CBOOOAHO CHASAIIMKA B THE3E, HEOOXOAMMO 3aKPENHTh WIH MOA00paTh HOBHIH.
MaCTepy MMPUXOOUTCA MHOTAA 3aKPCIIATh KaMHH HICIIJIAKOM, HaKJIaAbIiBasd KyCOUKHU HIC/IJIaKa Ha HAKJIaAAKy 1
MOJOTpEeBast uX.

Js  HarpeBa JIydile BCErO HCIIONB30BaTh TpucrnocobneHue (puc. 71), Ha KOTOpoe IOCie
IPEeIBAPUTEILHOTO MPOTPeBa CIIAyeT HAIOKHUTH HAKIIAJIKY .

Ecnu HaknagHOW KaMeHb MMEET MOBPEXKICHHUS, HEOOXOIMMO €ro 3aMeHHTh. BHOBB MoJ0UpaTh KaMeHb
HAJI0 TaK, YTOObI ObLT 0053aTELHO 00ECIIEUeH 3a30p [T Macia MEXY HAKIATHBIM M CKBO3HBIM KAMHSIMH.

I'panycuux (perymsarop). Cimabo 3aKperuieHHBIH TpaTyCHHUK MOXET MPOU3BOJILHO IMEPEMEIIaThCs MO
BJIMSTHHUEM BOJIOCKA BO BPpEMA XOJla 4aCOB HUJIU IPU UX BCTPAXHUBAHWH, UTO MOKET HAPYIIUTHh TOYHOCTH X0/14.

Takol rpaayCHUK HEOOXOIUMO 3aKpENUTh 3aTATUBAHWEM BUHTOB HAKIAJKW, €CIH 3TOro OyjaeT
HEJ0CTAaTOYHO, TO CMEHHUTh HaKIaJIKy WM TrpagycHuk. [Ipm 3ameHe rpaaycHUKa ciieqyeT oOpaTUTh
BHMMaHHUE Ha TO, YTOOBI pacCTOSHUE MEXIY IITH(PTaAMH rpaJyCHHKa ObUIO HE OOJbIlIE, YEM IMOJITOPbI
TOJIIIMHBI JIEHTHI BOJIOCKA.

B cnyuyae 60sbI10r0 paccTosHUS MEXy 3aMKOM M IITU(TAMU WM MEXIY WTHGTaMU HEOOX0IUMO
uX CcOmM3uTh, wu3rMOas MWTUPTH, HO TakK, 4YTOOBI TPH TMEpPEBOJE TPAAyCHUKA BOJOCOK HE
nedopMuUpOBaiICs, J Takke, 4ToObl He ObUTa HapylieHa NapauIeTbHOCTh MTH(TOB HA ydacTKe,
CONPUKACAIOMIEMCS C BOJIOCKOM.

Puc. 71. IlpucniocodieHue 1Jisl HAKJIEHKH Pa3HbIX KaMHel 1IeJ1JIaKoM NoCpPeIcTBOM Harpesa

Cnabo cupsimue M Kavamomuyecs MTUQTHI TrpagycHHKa HEOO0XO0AMMO 3akpenuTb. Eciu mTudt
CIIOMaH, HYXXHO TIOCTaBUTh HOBBIM, BHIOWB -OCTABIIMICS B TPaJAyCHUKE KYyCOK IITH(TA OCTPBHIM
MyaHCOHOM CHH3Y BBEpPX HJIM BhICBEPJIHB €r0. HOBBIN ITH(T BCTABISAIOT CBEPXY BHU3, IIPEIBAPUTEIHLHO
3aUUCTUB OTBEPCTHE PA3BEPTKOM.

[ItudTe TpamycHUKA CIEAYyET U3TOTOBIATh M3 JIaTyHH. OHH HE JOJDKHBI OBITH YPE3MEPHO TOHKHU
WIA TOJCTHI, TaK KAK B MEPBOM CIIy4ya€ OHH MOTYT HM30THYTHCS IOJ YCHUJIWEM CIUpaId, BO BTOPOM
CIIy4ae MOKET OKa3aThCsl, YTO BTOPOH 000POT crimpaii OyJEeT COMPUKAcaThCs CO MTU(TOM rparyCHHUKA.

Ecnu cmoman BeICTYN 3amKka (camo’kka) rpajyCHUKa, CIeAyeT W3TOTOBUTH HOBBIA 3aMOK. MOKHO
HCOPABUTH CTapbId 3aMOK, JJISI YETO CIEIYET CIErKa €ro YKOPOTUTh U HAMASTh JETKOIJIABKUM MTPUIIOEM
HOBBIH BBICTYIT U3 TOHKOW JIUCTOBOW JIaTYHH, ONTMWJIMB TIOCIEHUN 10 Hajpiexkamnied opmel. [locie sToro
MIPOKUIIATUT PETYIATOP B HAMIATBIPHOM CIUPTE, TPOMBITh B OCH3WHE U TIIATEILHO OYUCTUTh-TIIETKOM.

UtoObI creAyromme 3a NMEPBBIM 00OPOTOM BUTKH BOJIOCKA BO BPEMSI BCTPSCKH 4YacoOB HE MOTJIN
3aCKOYUTHh 32 WTH(PT TpagyCHUKA, MTU(T BHU3Y TOJHKEH IUIOTHO NpPUJIETaTh K BBICTYNY 3aMKa, a
BOJIOCOK CJIETyEeT YCTAaHOBUTH HECKOJBKO BBIIIE KOHIIA IITH(TA M BHICTYTIAa 3aMKa.

Ecmm 3aMoxk rpagycHuka 3ameBaeT OamaHc, HEOOXOJMMO €ro HEMHOTO CIWJINTh BHU3Y HAaMCKOCh OT
BBICTYIIA BBEPX.

Kononka Bomocka. Jlnsi W3BieUeHUsS] KOJIOHKM M3 OTBEPCTHSI MOCTa PEKOMEHJYyEeTCS M3TOTOBHTH
nuHiet (puc. 72). Ha onHOl cTOpoHE MUHIETA clieflaHa MPOpe3b, Ky/ia BXOJIUT KOJIOHKA, HA JPYroi
CTOPOHE TIPOCBEPIICHO OTBEPCTHE, Kya 3alPECCOBAH CTAIBHOMN MTHU(T, BEIIABINBAIONINI KOJOHKY.

3amTudTOBHIBATh BOJIOCOK B KOJOHKY PEKOMEHAYETCS HEMOCPEJCTBEHHO Ha MOCTY OanaHca (puc.
73).

Ecnu B K0JIOHKE TOBPEXKIEHO OTBEPCTUE JISl BOJIOCKA, CIEAYET M3TOTOBUTHh HOBYIO KOJIOHKY.

Ecnn kononka gepxutcs cnabo, TO B MOCTY C HIDKHEH €ro CTOPOHBI CTATHBAIOT OTBEPCTHE IS
KOJIOHKH CHEIUAIbHBIM ITyaHCOHOM,



Puc. 72. ITuHueT 1Jis1 CHATHS KOJOHKHU BOJOCKA

00pa3yrIuM BOKPYT OTBEPCTUs KOINbIIeoOpa3Hylo KepHOBKY. Eciy KOJOHKa 3aKperuisieTcsl BHHTOM, a
€ro pe3nda MOBpPEXKACHA, TO CTaBAT HOBHIN BUHT.

IIpn HemcmpaBHOI pe3bOe B OTBEPCTHM €r0 HEOOXOIMMO CJerka pa3BEepHYTh KOJHM3BapOM, a 3aTeM
HpOfITPI METUYUKOM HECKOJIBKO OOJIBIIETO pa3Mepa 1 OCTaBUTh HOBBIHA BUHT.

IIpy He0OXOMUMOCTH M3TOTOBJICHUS HOBOW KOJIOHKA OOTOYHMTH Ha TOKAPHOM CTaHKE MPYTOK W, OIHIINB
ero 1o Tpedyemoii popMe, BEICBEPIUTH OTBEPCTHE IJIsl BOJIOCKA.

Ecnu xomonka 3aKpeIlJiCHAa HU3KO, YTO 3aA€BACT 6anch WU BUHT 6ancha, €C ONMWJIMBAIOT CHU3Y IO BceH
IIJIOCKOCTH MUJIM TOJIBKO YTOJIOK.
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Puc. 73. 3akpenjieHue BO10CKa B KOJIOHKE

Koaonka Boiocka. CHUMATh KOJOIKY C BOJOCKOM OTBEPTKOW OYEHBL TPYAHO, OCOOCHHO €CiH OanaHc
KOMIICHCAIMOHHBIH, T03TOMY PEKOMEHIYETCs UCIIONIb30BaTh Ui 3TOW ENX phlvar, OKa3aHHbIM Ha pHc. 74.
Ecnu Takoro pelyara HeT B HAJIMYHMH, TO €TI0 MOXKET U3TOTOBUTH CaM MacTep.

Polyar nenaroT U3 CTaJIbHOTO MPYTKA U BCTABIAIOT B PYUKY OT OTBEPTKH.

Ecnu B KoJOAKE MPOPBAaHO OTBEPCTHE ISl 3aKPEIJICHUS BOJIOCKA, CIEIYET MPOCBEPIIUTH OTBEPCTHUE B
JpYTrOM MECTE UM U3TOTOBUTH HOBYIO KOJIOAKY.

[Ipu M3roTOBICHUM HOBOW KOJIOAKH Ha TOPIIE JIATYHHOTO TMPYTKa AENAr0T HEOOJBIIYI0 3eHKOBKY, a caM
MPYTOK OOTauMWBalOT HA TOKAPHOM CTaHKe II0 JAWaMeTpy A0 Haauexamero pasmepa. OtBepcTue
IIPOCBEPJIMBAIOT 110 LEHTPY 3C€HKOBKH, 3aT€M JElal0T IPOpPe3b B KOJIOAKE TOHKOM HOMXOBKOH U
MIPOCBEPIIMBAIOT OTBEPCTHE AJISl BOJIOCKA TaK, YTOOBI KOHEIl er0 MOT CBOOOZHO BOWTH B OTBepcTUE. Pasmepnl
KOJIOJIKH JIOJDKHBI COOTBETCTBOBATH AMAMETPY U BBICOTE MOCAJOYHOTO YCTyIa OCU OajaHca, Ha KOTOPHIA OHa
HacaxkuBaeTcs. Kononka Bojlocka JODKHA HACaXUBAThCs TakK, YTOOBI TNPEIOTBPATUTH CBOOOAHOE ee
MIPOBOPAYUBAHKE HA OCH, HO B TO K€ BpeMs HEe Tyro, YT00bI MOKHO OBLITO, HE CHUMAs C OCH, IEPEeIBUraTh e
OTBEPTKOU B Ty WU JPYTYIO CTOPOHY, BCTABJISISI OTBEPTKY B Pa3pe3 KOIOIKU.

Ecnu konoaka oka3zajmack BBICOKOM, €€ cleAyeT HaAeTh Ha YypKy U CHWIMTh MEJIKHUM Ha)XIayHbIM
OCEJIKOM.

Puc. 74. Po1uar aJist CHATHS BOJIOCKA ¢ DajlaHCca
BoJjocok. HpI/I 3aMC€HEC BOJIOCKa HCO6XO,I[I/IMO TIIATCIIBHO BI>I6paTL €ro I10 CCEYCHHUIO (TOJ'I]J_II/IHG nu
LINPUHE), YTOOBI HE BBI3BATh 3HAUNTEIBHOTO U3MEHEHHS Tiepro/ia Koebanus OanaHca.
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Puc. 75. Iloso:kenne Boocka: 1 — HempaBHIbHOE; 2 — MpaBHIILHOE

JduameTp BOJOCKa HE AOJDKEH MPEBHIIIATh MOJOBHMHY BHEIIHEro Auamerpa OanmaHca (0e3 0agaHCOBBIX
BHHTOB). BoJIOCOK, HacakeHHBII Ha OallaHC, OJPKEH HWMETh HEOOXOJWMBbIE BEPTHKAIBHBIE W TOPHU30H-
TanpHbIe 3a30pbl. OCOOEHHOE BHUMaHHE ClIeyeT 00paiaTs Ha BOJIOCOK MAaJOTO CEYEeHHUsS, NUMEIOLIII MHOTO
BUTKOB. Ecim y Bonocka He OyayT ycTaHOBIEHBI HEOOXOAWMBIE 3a30pbI, TO NPU MajelIIeM COTPSICCHUU
BHOPHPYIOIINE HAPYKHBIE BUTKU OYIYT yIApsIThCS O MEepPeKIauHy OaaHca, EeHTPaIbHOE KOJIECO, KOJIOHKY,
U B yacax pe3Ko U3MEHUTCS XOJ.

[Ipu nmepexomeHHOM BOJIOCKE HENb3d 00eCIeYnTh MOCTOSTHHOTO M TOYHOTO X0/1a YacoB. Boslocok nomkeH
OBITH PACIOJIOKEH TaK, YTOOBI OH JIS)KAN B OJJHOM IUIOCKOCTH MapajuieasHo OanaHcy U MocTy (puc. 75).

Ecmu Bonmocok pa3BopaunBaeTcs SKCIEHTPUYHO, T. €. OOJbIe B OJHOM HAIlpPaBJICHWH, BCIEACTBUE TOTO,
YTO OH HEMPaBUIHHO PACHOI0KEH OTHOCUTENBHO KOJIOJKH, TO TAKOH BOJIOCOK CO3/1aeT OOKOBOE JaBJIEHUE HA
nandsl ocu OamaHca. XOpOLIO YCTAaHOBJICHHBIM BOJIOCOK JIOJDKEH Pa3BOPAuyMBATHCS KOHLEHTPUYHO, T. €.
OJIMHAaKOBO BO BCE CTOPOHBHI.

IlepBblil BHyTpEHHUI BUTOK BOJIOCKA HE TOJKEH IIPUIEraTh K KOJOJKE B MECTE €T0 3aKPEIUICHMS], HO B TO
e BpeMs He JTOJDKEH JTaleKo OTXOAUTH OT Hee (puc. 76). Kak BHyTpeHHUIl KOHEel BOJIOCKa, TaK U IITH(PT He
JMOJDKHBI BEICTYIaTh HapyXy. BHYTpeHHMH W HapyXHBI KOHIIBI BOJIOCKA JOJDKHBI OBITH XOPOIIO
3aKpETUICHBI ITH()TaMH.

Puc. 76. 3akpenJieHue BOJI0CKA:
1 — HenpaBW/IBHOE; 2 — NPABUJILHOE

Touku 3aKpCIJICHUA obonx KOHIIOB 6y,ILYT PacCIioJIOKCHBI IPpaBUJIBHO, €CJIM OHM HAaXOJIATCAd Ha OJHOM
ypoBHE. BHyTpeHHHU KOHEIl BOJIOCKA HE JIOJDKEH UMETh CMEIIICHU I OTHOCHTENTLHO TIOCKOCTH BOJIOCKA.

Hapy>xHbI#i BUTOK BOJIOCKA BOJM3M KOJIOHKH BBITHOAETCS TaKUM 00pa3oM, YTOOBI MPHU IMEePEMEIICHIH
IpalyCHAKa BOJIOCOK HE MPHKUMAJICS K €r0 3aMKy WM IITH(TY.

Puc. 77. Toukuii nuHLET AJ51 padOThI ¢ BOJOCKOM

ITepemerenue («urpa») BoJIO-cKa B 3aMKe WM MTH(TAX TPaTyCHUKA TOJDKHO OBITH OJMHAKOBO ¢ 00enX
CTOPOH W HE3aBUCHMO OT ITOJIOKCHUS TPayCHHKA.

Jis paboTHI ¢ BOJIOCKOM MIPUMEHSIOT HauboJiee TOHKHE MUHIIETHI (puc. 77).

BoJocok Bpere. Koneno Bomocka bpere garie Bcero Beirnbaet cam mactep. UToOBI TpaBUIIFHO U30THYThH
BOJIOCOK, HEOOXOJMMO TEpBBI €ro BHTOK HECKOJBKO OTOIABHHYTH B CTOPOHY, 3aT€M, KPENKO 3a)kaB
IMHIETOM MEpBbIil BUTOK B TAKOM MeCTe, YTOOBI ObLIO 00ECIIeueHo 2/3 000pOTa IIEPBOr0 BHTKA, OTTHOAIOT
MEepBOE KOJICHO BOJIOCKA, CJETKa HaXHMas O TBEPAYIO JCPEBSHHYIO TUIACTUHKY. 3aTeM BOJIOCOK Mepe-
BOPAYMBAIOT M MPOJEIIBIBAIOT AHAJIOTUYHYIO OTEPAIHIO ¢ IPYroil CTOPOHHI (puc. 78), mocie 4ero BOJIOCOK
MpHOOpETaeT OKOHYATEIbHYIO (hOpMY .

Bricora koneHa Bosiocka bpere 3aBHCHT OT BBICOTHI MocTa Oananca. KojeHo BOJOCKa JTOIKHO OBITh
Ha TakOW BBICOTE, YTOOBI OCTABAJIOCh JOCTATOYHOE PACCTOSHUE JUISl BCEM TUIOCKOCTH BOJIOCKA MEXKTY



0amaHcoOM, 3aMKOM TpagyCHHUKAa W IEHTPAIbHBIM KojiecoM. B ocrtampHOM ycTaHoBKa W paboTa c
BOJIOCKOM bpere npou3BoaNTCS TaK K€, KaK U C ITIOCKKMM BOJIOCKOM.

Puc. 78. M3ru6 nepsoro BuTKa BoJjiocka bpere:

1 — BbITATUBaHUE IepBOro BUTKA; 2 — u3rud IepBOro KoJieHa; 3 — uszeuo BTOPOIro KOJI€Ha; 4 — B0JIOCOK Bpere B
roroBoM Buae

Brinpasnenne u moa6op Bosocka. YacTo MPUXOAWUTCS BBIIPABISATH M30THYTHIM WM CMATBHIA BOJIOCOK.
IIpaBKy BOJIOCKAa HYKHO HAauMHATh C BHYTPEHHETO BHUTKAa. ECIM BONOCOK IOTHYT 1O IOJIOBUHBI CBOETO
JUaMeTpa, TO €ro He0OXOIUMO BHITAHYTh NMUHIETAMH B MIPSAMYIO JIMHUIO, IIOCJIE YETO BHOBb CBEPHYTH OANUH
BUTOK 3a JAPYTUM IO Bcel TutockocT (puc. 79). ONbITHBIE MacTepa BBIPABHUBAIOT BOJIOCOK, HE pacTATHBAs
€ro JAByMs INUHLETaMU. BBIpaBHMBAIOT BOJIOCOK HA CTEKJISHHOM IIACTUHKE, a U JOy4dlled BUIAUMOCTH
MOJKJIaBIBAIOT M10J] TUNIACTUHKY Oemyto Oymary.

Puc. 79. BolnpaBiieHue COTHYTOr0 BOJIOCKA:

1 — ropu30HTAJILHO COTHYTBIH BOJIOCOK; 2 — BepPTHKAJBHO COTHYTHIH Bbjaocok; 3 — BbIpaBHMBaHHe
BOJIOCKA F'OPU30HTAIBLHO; 4 — BBIPABHUBAaHHE BOJIOCKA BEPTUKAJIbHO; 5 — BBITAHYTHI BUTOK; 6 — uypka

Bce BuTMH BOJNOCKa B paguajibHOM HaNpaBiIEHUU NOJKHBI OTCTOSTH IPYT OT Apyra Ha OJAUMHAKOBOM

PacCTOAHUH.



IIpocBeTsl B HCIpaBIIEHHBIX BHUTKaX JOJDKHBI TOYHO PAaBHATHCS DPACCTOSHUIO MEXAY HCIPABHBIMU
BHYTpEHHMMHU BUTKamH. [Ipu koneOanum OanaHca BUTKU HE JOJDKHBI KacaTbCs APYT APYra; MPH 3TOM BCe
BHUTKH JIOJDKHBI OBITh PACIIOJIOKEHBI TOYHO B OJHOM IUIOCKOCTH. BOJOCOK HEOOXOIUMO YCTaHOBHTH Ha
MocTy 6ajaHca M OKOHYATEIEHO BHIPOBHSATE.

Pexomenmyercsi MOCTaBUTh OalaHc Ha IUPKYJIh (BOCEMEPKY) BMECTE C BOJOCKOM M, Bpamias Oajanc,
MIPOBEPUTH PabOTy BOJIOCKA.

UToOBI pacmyCTUTh CITyTaHHBIA BOJIOCOK, CJEIyeT O0S3aTeNIbHO CHATHh €r0 C KOJOHKH M C BHYTpPEHHEU
CTOPOHBI UTOJKOW MTPOBECTH IO BUTKAM IT0 HAITPABIEHUIO K HAPYKHOMY BUTKY.

Bomocok, xoTs OBl cleTKa MOKPHITBIA KOPPO3HUEH, ClIemayeT 3aMEHUTh. ECIM HET HOBOTO, TO MPEKHHIA
MIPOTPEBaIOT B Maclie, a 3aTeM YypKOH aKKypaTHO CHUMAIOT CJIOH KOPPO3HH.

IIpu momGope HOBOTO BOJIOCKA HEOOXOAMMO TIPEK/IE BCETO YKPEITUTh MTOI00paHHEIN BOJIOCOK Ha OaaHce,
3aKpEeIHB €0 B KOJIOJIKE, MJIH C/IEIaTh U3 BOCKA MIAPUK TUAMETPOM OKOJIO | My, 3aKpenuTh MIapuK Ha Tande
OanaHca, BHYTPCHHHMU K€ KOHEI[ BOJIOCKA HY)XHO YKPCIHTh Ha IIapuKe. 3aTeM, 3aXBaTHB IHUHIETOM
BOJIOCOK, Ha PACCTOSHUM MMPUMEPHO MEHbIIIE TT0Iy000poTa A0 HapyKHOTO KOHIIA, TSHYThH IOJOCOK KBEPXY,
moka OamaHc He moaeiMeTcs. Eciam OamaHc Tspken, moAOMparoT TaKOW BOJIOCOK, YTOOBI BBICOTa KOHYyCA
paBHsIach nuameTrpy Oananca. Ecnu GanmaHc OTHOCHTENBHO JIETOK, TO MOAOMPAIOT TakoH BOJOCOK, YTOOBI
BBICOTa KOHYca OblJIa HAIOJIOBUHY Oouiblie nuameTpa OamaHca. [Ipu 3ToM y4uTHIBaeTCs, YTO BOJIOCOK MOCHE
YKpEeTUIeHHsI eT0 Ha KOJIOHKE JTOJDKeH MMETh B 3amace He MeHee moiyoOoporta. Ecmu mactep cumraer, 4To
BOJIOCOK COOTBETCTBYET OaJIaHCy, OH YKpEIUISeT ero Ha KoJioJiKe. J{Jst 3TOro BOJIOCOK CHUMAIOT C IIapHKa, a
mapuKk ¢ Handsl, OTIAMBIBalOT TpeOyemMoe KOJMYECTBO BUTKOB C PacueTOM CBOOOJHOIO pa3MelICHHS
KOJIOJIKH, BRITHOAIOT BHYTPEHHUH KOHEIl BOJIOCKA M 3aKPEIUISIFOT €r0 B KOJIOJIKE.

Puc. 80. 3akpeniieHue cnupaju B KOJI0AKe

J1 3aKkperuieHnst BOJIOCKa B KOJIOJIKE HEOOXOAMMO UMETh MATUTPAHHBIHN 3alICHHBINA CTepKEeHb (Ha HEro
HAJICBAIOT KOJIOAKY), OJHA M3 TPAaHEW KOTOPOTO IMOMaJacT B pa3pe3 KOJOAKH M HE JaeT €l BpallaTthCs BO
BpeMs BcTaBkd mTudTa. Ha mtudre nenarwT MmiIocKyro JIbI-CKY, KOTOpas 00SCIeUYUBACT BOJIOCKY MECTO B
OTBEPCTHH KOJIOJKHA. BOIOCOK BBOAST OJHOBpEeMEeHHO co ITu(TOM (puc. 80), Mpu 3TOM BHYTPEHHHI KOHEIT
IOJDKEH mpuiierath K Kojoake. LTudT ciemyer mioTHO BCTaBUTh M OTPE3aTh €ro HEJAIEKO OT KOJIOJKH,
3aTeM MHMHIETOM JOBECTH KOHEI[ IMTH(Ta 0 YPOBHSA CO CTEHKOH KOJOAKH, a BBICTYMAIOIIMHA C MPOTUBO-
TIOJIOKHOM CTOPOHBI KOHEI] ITHU(Ta OTPe3aTh Y CaMOi CTEHKU KOJOJIKH, He 3ajeBas Bojocka. [y yao0cTBa
peKOMeHIyeTcsl YKa3aHHBIM KOHell ITH(Ta 3apaHee Haxpe3aTh. Pe3aTs mMTH(T MOXKHO Jie3BreM 0e30macHOi
OpUTBBI WK OTKYCHIBaTh MUHIICTOM-KycadkamMu (puc. 81).
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Puc. 81. IlnHuer-xkycauku

Bonocok ykperusiror Ha 6anance. s peryIupoBKy ieproia KoedaHnii OaaHC CTaBAT Ha CTEKIIO YacoB
TIPOTHB CEKYHIHOHN cTpeiku (puc. 82), pe3KuM ABMKCHHEM OT PYKH MPUBOMIAT OandaHC B KoJieOaTeIbHOE
JIBU)KEHHE W, TPOMYCTHB HECKOJBKO IMEPBBIX KOJNEeOaHM, HAYMHAIOT CYET, CJels 3a CEKyHAHOM CTpeKoi
4yacoB U 3a 0anancoMm.. bananc nomken caenath 150 ABOHHBIX KoJieOaHMi B MUHYTY. Bosocok, okazaBimiics
3HAYUTENFHO clabee WM cuibHee TpeOyemoro, yKOpadWBalOT WM YUIMHSIOT, NepefBUTas MUHIET, U
TIPOJIOJDKAOT UCIIBITAHUE TEM JKe criocoOoM. Ecni Ha mecsaTyro ceKkyHmy OanaHc OymeT menaTh 25 MTBOWHBIX
KoJIeOaHMUM, BOJOCOK CUMTACTCS BIIOJIHE MPHUTOJHBIM, MPH YCIOBUHU, YTO y HETO OCTAeTCs 3amac He MCHEe
oJryo00poTa. 3aTeM YKPEIISIOT BOJIOCOK B KOJIOHKE W yCTaHABJIMBAIOT €r0 Ha MOCTY OajaHca.




Puc. 83. BudpauuonHasi MalImHKa:
] ~
1 — ocHoBaHMe; 2 — pyuka; 3 — CTeKJsiHHasi KPbIIIKa; 4 — NMUHLET; 5 — KpoHuTeiiH; 6 — rojoBKa; 7 — BHHT . €
roJIOBKoii; 8 — nepxaresib; 9 — croiika; 10 — moaBMiKHBII ¢T0J1; 11 — MHKpOMeTpPeHHbI BUHT

Omnepanuio peryJiMpoBKH, Ha3bIBAEMYI0 BHOpalMell BOJIOCKA, B YCIOBUSX MAaCTEPCKOW BBHITIOIHSIOT HPU
TTIOMOIIIA TIPUCTIOCOOJIEHNST — BHOPAITMOHHONH MammMHKU (puc. 83), CHAOKEHHOU ATAJIOHHBIM OalTaHCOM H
MUHIIETOM IS 3axBara BoJjiocka. [lporecc OamaHCHPOBKM C TOMOIIBIO MAIIMHKH TMPAKTUYECKA HE
OTJIMYAETCS OT BBIIICOMUCAHHOTO.

Paznuiia coctout B TOM, 4TO OTCUET KOJeOaHHI BeAETCS HE MO CTPEJIKEe, a HEMOCPEACTBEHHO IO
ATaJOHHOMY OallaHCy.

ITocnenanii pa3 mpaBUILHOCTH PAOOTHI BOJIOCKA MPOBEPSAIOT BO BpeMs ITyCKa YacoB, MepeMerias
rpaJyCHUK 1O BCEH AyTe.

Hwxe ykazan cmoco0, TO3BOJISIFOIINN pacdeTHO ONMpeaeiuTh Mepruoa KoieOanui OamaHca B Jacax.



Yucio konebaHHi, KOTOpOE MOJDKEH CleNlaTh OajlaHC B 4ac, MHHYTY U CEKyHIY, YCTaHABIHBAIOT
CIIETYIOINM 00pa3oM: TIEPEMHOXKAIOT YUCIIO 3yOheB Bcex Kojec (Kpome OapabaHa), MEpEeMHOXKAIOT
9HCII0 3yObeB BceX TPUOOB (KpoMme TpuOa IEHTPAIBHOTO KOJeca), IPH 3TOM YHCIIO 3yObEB XOJI0BOTO
KoJieca YBENMYMBAIOT B JBa pa3a, T. €. cuuTaroT 3a 30, Tak Kak Ha KaXablidi 3y0 XOIOBOro Koieca
MIPUXOIMTCS JIBa KoJieOaHus OaaHca, 3aTeM MOJTYYSHHOE IEpBOE IPOU3BEICHHUE JIIST HA BTOPOE.

IIpumep. Haiiti uncio xonebanuii 6ananca B 4ac, €CIIM U3BECTHO, UTO:
HeHTpasibHOE KoJieco nMeeT 80 3yOneB

MIPOMEKYTOYHOE KOJIECO » 75 »

cexkyHaHoe » » 80 »

xonosoe » » 30 »

MPOMEXYTOUHBIH TpUO » 10 »

CexyHaHbIi » » 10 »

XOJIOBOM » » 8 »

80 75 80 30 10-10-8

= 1800 kozreb/uac,

18 000 : 60 mun = 300 xoneb6/mun, 300 : 60 cex = 5 koneb/cex.

IIpoBepka Oananca. [Ipm ocmorpe OanaHca ciexyeT HPOBEPUTh HaJUMYWE U NPABUIBHOCTh
YCTAaHOBKH €r0 BUHTOB.

3areM MpoOBEpSAIOT HA IMPKYJe, He MOTHYT ju Oanmanc. Ha crenuanbHOM NPHCIIOCOOICHUU LIS
KOHTpOJIsI OaJlaHCUPOBKH (IIepeBec-MalllMHKE) IPOBEPSIIOT, HET JIM IiepeBeca OanaHca.

VYcranaBnuBasg Ha OajaHCe HOBBIM BHUHT BMECTO YTPAu€HHOTrO, CJIE€IyeT MOMHUTH, YTO BHHT HE
JIOJDKEH BBUHYHMBATHCS CJ1a00, TaK Kak BO BPEeMs XOJa OH MIOXKET pacliaTaTtbCs W BIMACTh, HO U HE
TYT0, TaK KaK 3TH BHHTBHI JIETKO JIoMaroTcst. HOBBIN BHHT OasiaHca 0 BeCy HH B KOEM CIydae He JIOJIKEeH
OTIIMYATHCS OT cTaporo. Eciu HET HOBOro BHHTA, TO HYXKHO BBITOYHMTH 3arOTOBKY BHHTAa Ha TOKAPHOM
CTaHKe, Hape3aTh Ha pe3b00BON JOCKE M MPHUIATh €ro ToJOBKe Hajexamyio ¢opmy. Ilocie BcTaBku
HOBOT'O BHHTA 00513aTEIBHO CJIeIyeT MPOBEPHUTH OATaHC M YCTPAHUTH MEPEBEC, €CITH OH UMEETCSI.

Jns npoBepku OanaHca Ha OMEHHE KaK MO TUIOCKOCTH, TaK U 10 PaAnyCy PeKOMEHIYeTCs IPUMEHSThH
CJICAYIOINE HHCTPYMEHTHI U MIPUCIIOCOOICHHS:

i

Puc. 84. Aurpenaxk-MammnHa:

1 — BHHT, peryJupyoIHuii pacCTOsIHHE MesK1y NMapaljieIbHbIMH LIeHTPaMHu,

2 — HeHTpbI; 3 — NPY:KUHKA, GHUKCUPYIOMIAs YCTAHOBKY HEHTPOB; 4 — LEHTP 1JIsl
KPYIHBIX OTBEepCTHIi



Puc. 85. Hupky.as 1,151 onpeesieHusi 6MeHus 6ajiaHca U KoJiec:
1 — BHHT AJ11 YCTAHOBKH PacCTOSIHMA MeXAy nandamu ocu 0ajnaHca; 2 — JuHelKa 1Js onpeaesieHns OueHus odoaa
0a1aHca WJIH Kojeca

Puc. 86. 1 — cnenuaiabHbIi HUPKYJIb (BOCBMEPKA) 1JIsl IPOBEPKHU OueHUsI 6alaHca U KoJiec:
1 — mupKyab; 2 — auHeiika; 3 — 6ananc; || — HUpKyJIb ¢ JUHEHKOH, 3aKpenJieHHOii BUHTOM

1. Aarpenax-mammny (puc. 84). bamanc yctaHaBiMBaeTcsl B aH-TpeHaX-MalTiHE Ha Tarndax.

2. CienMambHBINA TUPKYJITH C TIPUCTIOCOOICHUSMHE JIJIs TIPOBEPKH Oajanca B 000ux cirydasx (puc. 85),
T. €. Ha INIOCKOCTHOE U paJnajibHOe OMEeHUE.

3. Hupkynb (puc. 86) mpuMeHsieTcs A1 MPOBEpKH OaniaHca TOIbKO Ha OWeHue mo 1uiockoctu. Ha
JIBYX BHYTPEHHHX IUIOCKOCTSIX IIMUPKYJISl BEICBEPIICHBI WIIM Pa33€HKOBAHBI OTBEPCTHSI PAa3HBIX Pa3MEpOB.
Jlep>ka LHUPKYJIb B JIAJAOHH JICBOM PYKH, TUIOTHO MPUJIOXKHB JIMHEHKY C OCTPOYTOJBHBIM BBICTYIIOM K
OOKOBOHM CTEHKE HUPKYJS M MPUACPKUBAS €ro OOJIBIIMM MaibleM, YCTAaHABIMBAIOT BBICTYI JIMHEHKH
OIKe K TOBEPXHOCTH OasaHca.

4. CtaHOK Ui TIPOBEPKHU OanaHca 1o 1iockocTu (puc. 87), 3akperuisiromuiics B TucKax. [IpoBepka
OanaHca BO BCEX CIydasx HMPOM3BOJHUTCS MEIJICHHBIM MTOBOPOTOM OanaHca M HaOJIOICHHEM IpPOCBETa
MEXy OCTPOYTOJBHBIM BBICTYIIOM JIMHEUKH U 000/I0M.

BeIlpaBHUBaHWE M ypaBHOBelIMBaHHWEe OanaHca. [IOrHYTBI OanaHC HY)KHO HAaYWHATh BBHIPABHUBATH C
NEePeKJIaJANHbI, KOTOPYIO0 MOJHUMAIOT WM OIYCKAalOT TaK, 4yTOOBl Bech 0001 OanmaHca Jexal B OJHOU
wiockocTd. OJHOBPEMEHHO HY)KHO MPOBEPHUTH 3a30pbl MEXIy 00070M OalaHca M OKPYKAIOIIUMH €ro B
qacax JCTasIMH.



Puc. 88. UucTpy™meHT 1U1s1 NpaBKH fajaHca:
1 — fajanc; 2 — MJI0CKOryOuBI /15 NPaBKHU fanaHca

J1s  BeIpaBHWBaHHUS Oaranca PEKOMEHAYIOTCS — CIICAYIOIMIME CHCIHAIbHBIE HWHCTPYMEHTHI |
MIPUCIIOCOOJICHUS, KOTOPBIC MACTEP CaM MOXKET U3TOTOBUTH B MaCTEPCKOM.

1. TInockory6Ousr (puc. 88). Paboume IMIOCKOCTH KOHIIOB IUIOCKOTYOILIEB JOJDKHBI OBITh TJaJKO
OTHIITN(OBAHEL.

2. OmpaBka-oICTaBKa U3 JIepeBa TBEPJOW MOPOABI C TIaIKON paboueii MOBEPXHOCTHIO, C OTBEPCTUEM
JUIsS ABOWMHOTO poirka. Ha onpaBky kianyT mepekiaJinHy OajlaHca U ¢ HEOONBIIUM HaXKHMMOM BBITPABIISIOT
ee myaHcoHoM (puc. 89).

IIpu mpaBke o6oma Oaranca Mo TIOCKOCTH, BO M30ekaHUE BMATHH, HE ClieayeT 0007 OamaHca CKUMATh
KOHIIaMH TIHHIIETAa. B ofHOM ciydae ero mpaBsT MIUPOKOM OOKOBOM IJIOCKOCTBIO MHUHIIETA, B APYIOM —
TYTBIM JIATYHHBIM ITUHIETOM. JlydIie Bcero OallaHC BHIPAaBHUBATH MAIbIIAMHU, TAK KaK MPHU STOM yCTpaHIEeTCs
OTIaCHOCTh OOpa3oBaHUsA BMATHH. Ecou HEOOXOAWMMO BBHIIPABHTH OaJlaHC 1O PAANYCy, PEKOMEHIYETCS
MPUMEHSATh IIPUCIIOCOOICHHE, yKa3aHHOe Ha puc. 90; mpu 3TOM Ha)KUMaTh Ha YIOPBI CIEAYET OCTOPOIKHO,
4TOOBI HE JIOMHYJI 0001 OanaHca.

Jlis paBUIBHOTO XOJa YacOB M TOYHOCTH TMOKAa3aHWM BPEMEHH BO BCEX WX MOJOKEHHUSAX OOJbIIOe
3HAYCHHE UMEET YPABHOBEIICHHOCTh U TOYHAs OalaHCHPOBKa OajiaHca.

VYpaBHoBelmBaeTcss OalaHC Ha MEpeBeC-MallMHKE, T.€. HA JBYX MapalieIbHBIX HOXKEBBIX OIOpax,
W3TOTOBJICHHBIX W3 cTanu wiy arara (puc. 91). Ha atux onopax nandamu ocu cBOOOAHO CTaBAT OajaHC Tak,
9TOOBI OH MOT JIETKO BpaIlaThCsl.

Ecnu Gananc B kKakoi-mu00 yacTu 0007a yTSKEJIEH, OH OIYyCTUTCS IIEHTPOM TSDKECTH BHU3, eCiiu OajaHc
YpaBHOBEIIIEH TOYHO, OH OyJeT 3aHWMaTh MOJOXXeHHE Oe3pa3IMYyHOTO PAaBHOBECHS, TO €CTh OyIeT JIMOo



HETIOIBIIKEH, JIN0O MEJICHHO U PAaBHOMEPHO BPAIATHCS B TOM HIIM HHOM HalpaBIICHUH.

Ho npesxie yeM npHUCTyNHUTh K yPaBHOBEIIMBAHUIO OajlaHCca, CIIeyeT MPOBEPUTh COCTOSHHUE €ro JACTajCH,
HampuMep, HE COTHYTHI JI namngbl (€CTM COTHYTHI — BBINPABUTH WX), XOPOIIO JIM 3aKPEIJICHBI BUHTHI
Oayranca (eciu ci1abo 3aKpeIIieHBl — 3aBEPHYTH), €CIM Ha OajlaHce W B MIIUIAX €r0 BUHTOB €CTh TPA3b U
MacJo, 0ajlaHc HeoOXOUMO TIIATEILHO MOYUCTUT.
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Puc. 89. Cnocod BoipaBHuBaHus 6anaHca: 1 — nyaHcon; 2 — 6asanc; 3 — JepeBsiHHAA MOICTaBKA

Puc. 90. BoipaBHuBaHue 6ajaHnca 1o paguycy:
1 — 6GamaHc; 2 — MeTa/UIMYeCKasl IUVIACTHHKAa; 3 —

YIOpbI, TYTO 3aKpellIeHHbIE HA IIACTHHKE Puc.  91.  Ilepesec-Mammnka Ui MPOBepKH

YPAaBHOBELICHHOCTH 0ajlaHca

Puc. 92. O6eryenre BUHTOB 0ajianca: 1 MeTo] ONWIOBKHU; 2 MeTO/ 36 HKOBKH

[Ipu ypaBHOBemMBaHuKM OanaHca 3€HKYIOT TOJIOBKUA OoJiee TsDKEIBIX BHHTOB o0Ooma (puc. 92) wim
COOTBETCTBEHHO 3aMEHSIOT, MOI0Upast Ooiee IETKUE WITH TSKEIbIC TOJIOBKH.

CMeHy BHHTOB MPOHM3BOJST B JHAMETPAIBLHO MPOTHUBOIONIOKHBIX YacTax OanaHca. ECiu mEHTp TsKecTH
Oayranca okasajcs MCXKAY ABYMs BUHTaMH, UX CIIMJIMBAIOT WJIM OAWMHAKOBO 3C€HKYIOT. B uckmrounTenpHBIX
Clydasix JOMyCKaeTcs ONMUIIOBKA TOJIOBOK BUHTOB OanaHca ¢ HIDKHEH CTOPOHBI. UTOOBI yTSHXKETUTh BUHTHI,
o, HUX TOAKJIAABI-BAIOT MIaObl n3 (oisru. B o0omx ciydasx ciaemyeT THIATEIBHO MPOCIEIUTh, YTOOBI
rOJIOBKA BUHTA HE Kacajlach 0aaHncoBOro Mocta (puc. 93).



Js mpemoXpaHeHHs BOJIOCKA OT TIOBPEXKICHUS H CO3JaHus yAoOcTBa B pa-6ore ¢ OamaHcoMm
PEKOMEHIyeTCsl CIenHuaibHOe TMpucmocodnerne (puc. 94), KOTopoe MOXKET OBITh H3TOTOBICHO CaMUM
mactepoM. [loaBemmBas MocT OajlaHCOM, MacTep MOJIy4YaeT CBOOOIHBIN JOCTYI K JFOOOMY BHHTY M JIETKO
3aMeHSIeT BUHTHI W CTaBUT MIaiObl. [ oOnerdeHust paboThl MO OTBHHYMBAHUIO U 3aBUHYMBAHUIO BUHTOB
OaylaHca peKOMEHIYeTCs IPUMEHSTE KII00KY (puc. 95).

Puc. 93. BunT 6ananca ¢ maiiooii:
1 — roJyoBka BHHTA 0ajaHca Kacaercss OOKOBOI
MOBEPXHOCTH MOCTA, 2 — MOCT fajiaHca

Puc. 94. IlpucnocodieHue 1/ MOABEIINBAHUA MOCTa
¢ y3j0M 0ajnanca

Puc. 95. Kiro6ka 1)1 3aBUHYMBAHNS 1 OTBHHYMBAHUS BHHTOB 0aJlaHCa

ITogOupass mpu HEOOXOTUMOCTH HOBBIM OajlaHC, CIEAyeT PYKOBOJCTBOBATHCS pa3MepaMH CTaporo
OanaHca, eciu xe OalaHC yTepsiH — pazMepaMH IUIOIAAN MOCTa, KOTOpas ONpeeNseT pasMephl OanaHca, u
YOPYTOCTBIO CITUPAIIH.
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Puc. 96. [InHueT 1/ BoIpaBHUBaHHUS Han(

[orayTtocts mangsl ocu. Ee BblpaBHHBAIOT cHenuanbHBIMH NHHLETaMu (puc. 96). Ilpu 5TOM Hemb3s
THYTH Iarndy B 00OpaTHYIO CTOPOHY, a CIIEAyeT clieTKa CAAaBIIMBaTh € MUHIETAMU, CKUMAs M pa3KuMas ux
HECKOJIbKO pa3, mnoka mamda He BbIpoBHseTcs. llocme BrIpaBHHMBaHWS mnamndy HYXHO 00sg3aTeIbHO
OTIIOJIMPOBATH Ha IlaH(i)'MaIHI/IHe.

BeraBka mangsi. [log momoMkol ocu mojpasyMeBaeTCs Yalle BCEro IMOJIOMKAa B OanaHce WiM TpuOe
HIDKHEH WM BepXHEW mandsl wim obenx mard. Ilpu oTcyTCTBHM HOBOW OCH WM TpHOa MOXKHO BCTaBUTH
tonpko namngy. Ty yacTs ocu mwim Tpuba, B KOTOPYIO HY>KHO TOCTaBUTH amdy, BCTABIAIOT B TPYOKy U3
KpacHOW MeIu W IMOJOTPEBAIOT A0 KpacHa Ui OTIyCKa, 3aTeM TOYWJIBHBIM KaMHEM Ha MecTe CBEPJICHHUS
OTBEpCTHS AJIs Harbl JeNatoT HeOOBIIYIO TIOCKOCTh. OTBEpCTHE CBEPIIAT HA CHENHATbHON CBEPIUILHON
MamuHke (puc. 97). JleTamb B MEHTPH MAITWHKH TOJDKHA BCTaBISATHCS CPaBHUTEIHHO CBOOOIHO, HO 0e3
u3nMIIHero kadanus. Ilepen cBepiaeHrneM NOAOUPAIOT CIMIYYy CBEPIMIILHON MAIIMHKH TaK, YTOOBI YCTYI OCH
CJIeTKa BXOAMII BO BHYTPEHHHUI KOHYC.

Bo Bpewmst cBepiieHHs He HYy>)KHO CHUIBHO HOKMMaTh Ha CBEPJI0, 0COOCHHO BHAYAJIE, TaK KaK MPH 3TOM
CBEPJIO WM YWIET B CTOPOHY OT IEHTpA, WM 3aTyIHUTCS, 3arOpTyeT MECTO CBEpJICHHS W He Oyzaer
CBEPJIUTD.
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Puc. 97. MammHka U1s1 cBepJIeHHUs:
1 — nepenHuii neHTp; 2 — Aep:KaBKa CO CBEPJIOM; 3 — BHHTBI, 3aKpeIlIsioNe HeHTpbl; 4 — fananc; 5 — poJank; 6 —

NMOBO/JOK; 7 — 3a/IHUI LEHTP; 5 — HIeIKOBask HUTKA CMbIYKa

Z

Puc. 98. Hang-mammHa (cTaHOK 1151 00padoTku nandg):
1 — meHTp ¢ KaHABKAMH [JIs1 3aTOYKH M MOJMPOBKH Hamg; 2 — IHMeHTp s nand ceKyHIHOro KoJeca; 3 — LEHTP ¢

KaHaBKaMM Uil 3aTOYKH U NMOJUPOBKH NATKH uanq); 4 — HEeHTP AJsA uanq) cpe}:uleii TOJIIMHBI; 5— MOBO/IOK; 6 — BHUHT,
nepeaABuralOuiuy nNoBoA0K

B Hawane cBepyieHHS POJMK C 3aKpEIUIEHHOM Ha HEM JAETajJbi0 BPAINAIOT MEUICHHO, M TOJNBKO KOTAa
CBEpJIO HEMHOT'O YTITyOHUTCS, BpallleHHE MOKHO YCKOPHTb.

Bo Bpems cBepieHHsS CBEpII0O PEKOMEHIYeTCs IMOBOPAaYHMBATH BOKPYI CBOCH OCH, 4TO CIIOCOOCTBYET
BBIXOJIy CTPY’KEK M3 OTBEPCTHSI M MPEIYIIPEKIAET BOBMOKHOCTD 3acjanus cBepia. [Ipu cBepiaeHnn HeoOxo-
VMO CBEpJIO MEePHOANYECKU BHIHUMATh U3 OTBEPCTHS AJISl BHIOpPACHIBAHUS CTPYKEK M CMa3bIBaHHUS MaciIoM
paboueit wactu cBepna. [myOMHa OTBepCTHs JOJDKHA OBITH B IOJITOpa-IBa pa3a OOJIbIIE UIMHBI LAl
ITocne cBepreHus neTans HAJAO HNPOMBITH B OeH3mHe. [l cBepieHHS .MacTep caM MOXET H3TOTOBHTH
IIEpOBOE CBEPIIO.

[an¢y M3roToBISIOT U3 KyCOYKa TOHKOM POSUTBHOW CTPYHBI U, CJIETKa OIMIMB €€ Ha KOHYC, BCTABJISIOT
OT PYKH B OTBEPCTHE XOTs OBI JI0 TIOJIOBUHBL. 3aTEM OCTOPOYKHO BCTABIISIOT JIETab B OTBEPCTHE HAKOBAIBLHH
U yAapsSioT MOJIOTOYKOM TI0 PYYHBIM THCOYKaM, B KOTOPBIX 3aKpervicHa cTpyHa. JIMIIHUN KOHell CTPYHBI
OTpEe3aloT KyCayKaMH, OCTaBJIsis KOHEL, paBHBIM AiuHE Handbl ¢ HEKOTOPHIM NPUIYCKOM. 3aTeM IpH
MIOMOIIIM MEJTKO3EPHUCTOr0 KaMHs (AUIbIITelHa) NUITMQYIOT U MOJMPYIOT MATKY Handbl, MoBOpauynBas Kak
0Ch, TaK M KaMEHb U3 CTOPOHHI B CTOpPOHY. [ToToMm nandy o0raunBaroT Ha crinie nand-mamuasl (puc. 98).

Crenyromas omepauusi — AOBOJKAa Hangsl MO AWaMETpy 10 HaJjIeXxalero pasMepa Ha cruie Hand-
MalrHbl 0apXaTHBIM HAIMIBHUKOM U MOJHMPOBKA BOPOHHM JIoM (puc. 99). B crnmie narng-MamHel ©MeeTcst




HECKOJIbKO KaHaBOK pa3Nu4HO# riryomHbl. llandy ykmampBaroT B OJHY W3 HUX Tak, 9TOOBI OHA BBICTYIIAA
HEMHOTO BBIIIIC BEPXHEH IITOCKOCTH CITUIIEL.
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Puc. 99. BapxaTHblii HAIMJIBHUK ¥ BOPOHUJIO:
1 — 6apxaTHbIii HANWIBLHUK; 2 — BOPOHMJIO (Mosnpdaiine); 3 — dyTiasip

Ha puc. 100 moka3aHO IMPaBHUJIbHOC ITOJIOKCHUC I_IaH(I)BI B KaHaBKE CIIMIbI U HCIPABUJIIBHOC, T'AC
uan(ba BBICTYIIACT 3HAYHUTCIIbHO BBIIIC IINIOCKOCTU CIIMIIBI. B MMOCJICAHEM CIydac BOZHHKACT OIIACHOCTDH
BbIllaga ACTAIU, KPOME TOT'O, IIPOTHBOITIOJIOXHAA uan(ba B 3a,IIHeI71 CITMIIC MOXKET CJIOMAaThCA.
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Puc. 100. IToso:xxenue nandg Ha cnuHe nang-MamuHbL:
1 — npaBwiIbHOE; 2 — HeNpaBUILHOE

JoBomaT nandy Ha nand-mamiHe He cremia. MacTep clierka Ha-, )KHUMaeT «a narndy B TOT MOMEHT,
KOTJa OH TTOBOpadnBacT OajaHc Ha ceOs P ABIKCHUH 0apXaTHOTO HAMNMIIBHUKA OT CeOsl.

[Ipu okoHYaTeNnbHON MOBOAKE LAN(BI HEOOXOAMMO IMPOBEPSATH €€ IO OTBEPCTHIO B KaMHE, YTOOBI HE
caenath nangy ToHbIIE TpeOyeMoro pazmepa.

IMocine OKOHYATENHFHOW MOBOJKH OMPEACTSIOT BhICOTY Iandbl. Ecnu nmanda okaxkercs UIMHHOHN, ee
YKOpauuBarOT TOYMUJIBbHBIM KaMHEM, CMAa3aHHBIM MacJIOM: IIPpU 3TOM IIATKY L[aH(i)BI JACJIar0T OBAJILHON M
OTIOJIMPOBBHIBAIOT BOPOHUIIOM.

HsrotoBnenne HOBOM ocu Oananca. Hapsay co BctaBkoit nandsl B och 0anaHca, 3a4acTyi0 MPUXOTUTCS
M3TOTOBJISITh HOBYIO OCh. HO paHbIlle, YyeM TepedTH HEemocpelCTBEHHO K W3TOTOBJICHUIO OCH OalaHca,
CIIelyeT TPOBECTH sl onepanuii, 00eCIeYNBaOIIIX BHICOKOE Ka4eCcTBO y3Jia OalaHca M CBA3aHHBIX C HUM
JeTanei.
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Puc. 101. ITocaenoBaTe ILHOCTL 00TOYKH OCH OajIaHCca:
1 — 3aroTroBKa OTpe3aHa OT NMPYTKa; 2 — 00TOYEH YCTYN ISl MOcaaKu Gajanca; 3 — 00TOYeH ycTyNm ISl MOCATKA
BOJIOCKA; 4 — 00TOYEH yCTYII IBOHHOI0 POJINKa; 5 — 00TOYeHBI HIZKHHE H BepXHHE HIeHKH U Hangbl

Bnavaine HeoOxommmMo CHATh ¢ MocTa OajaHca HAKJIAOKy W TPaayCHUK, MPOBEPUTH COCTOSHUE
HAKJIaI0K ¥ HAKJIQJHbIX KaMHEH, MPUBECTH UX B TMOPSAOK. 3aTEM HY>KHO NMPOBEPUTH MECTO B IUIATHHE,
r7ie MOHTHPYETCS MOCT OajaHca, M MPOBEPUTH CaM MOCT, OCOOCHHO TaM, TJi€ HAXOMISITCS HOXKH.
HepoBHOoCTH cremyeT 3a4MCTUTh MEJNKHUM OapXaTHBIM WIM IOMyOapXaTHBIM HAMMIBHUKOM WIN
IITHXEJIeM, HO OY€Hb OCTOPO’KHO W AKKypaTHO, YTOOBI HE IMOMOPTUTH TaIbBAHUYECKOE IMOKPHITHE



w1atuHbl. HeoOxoauMo 3akpenuTh INIOTHO MOCT Ha IUIATHHE U TPOBEPUTH, HE COTHYT JIM OH BBEPX HIIU
BHU3; NPH HEOOXOAMMOCTH BBIPOBHATH €r0. 3aTeM HYKHO NPOBEPHUTH COCTOSHUE HIDKHUX U BEPXHHUX
KaMHEH, a Ipyu HEOOXOIMMOCTH 3aMEHHUTh UX, IPOBEPUTH COCTOSHUE BUHTOB HAKJIAJOK U UX rHe3ga. 1
y>Ke MocIIe BCeX MPOeTaHHbIX BBIIICYKAa3aHHbBIX ONEpaluil cieayeT yAaauTh CTapylo och OanaHca.

f

Puc. 103. Onyckanue ABOHHOIO POJIHMKA MUHIETOM:
1 — nmHuber; 2 — O6amaHc; 3 — myaHcoH; 4 —
KaTylKa

Puc. 102. Ilyancoubi:

1 — p.aGoyas yYacTh MNyaHCOHA IUIOCKAasl [JIsl
3aKpenJieHHs1 OcH 0ajaHca HA JAaTYHHON mepekiagnHe; 2
— paboyasi 4acTh MyaHCOHA OBAJIbHAS /ISl 3aKPeIIeHHs
ocH fananca Ha CTAJILHOI nepeKJjaanHe

Ynanenue crapoii ocu 6ananca. ITy onepanuio MOKHO 1eJ1aTh HeCKOJIbKUMH CIIOCO0aMM:

1) 00TOYNTH Ha TOKAPHOM CTaHKE HIKHIOIO YacTh (hacKH 3aruie-4iKa, Ha KOTOPOM HAaCaKeH JBOWHOM
POJIMK TaK, 4TOOBI HE 3aJIeTh Mepekiaaanny OanaHca. [Tociae 00ToukHM OajmaHC MOCTaBUTh HA TUTOCKHUI
TIAJIKAN TTyaHCOH C OTBEPCTUEM, 3aKPEIICHHBIN B THCKH; M JISTKUM YJapOM MOJIOTKA IO OCH BBIOUTH €€
u3 Oananca;

2) 00TOYHTH BEPXHIOIO YacTh, T. €. MECTO 3aKpeIuleHus ocu Oananca. O0TaynBaTh HY>KHO MEJJICHHO
M aKKypaTHO, 4TOOBI HE 3aJeTh MepeKiaauHy OanaHca, a 3aTeéM IMOCTaBUTh OallaHC HAa HAKOBAJIbHIO
(HUTOAHK) M, ClIerKa yapss MOJIOTOYKOM IO OCH, BEIOUTH €e.

Jna ompeneneHus UTMHBI ocu 0e3 mamnd cieayeT IUIOTHO 3aKpernuTh MOCT OanaHca U U3MEpPHUTh
BBICOTY HYTPOMEpPOM, a JUIsS ONpeAeNeHHUs UIMHBI OCH C IardaMu OnpeneinTh HapYKHBIH pa3Mep
KpoHIMpKyieM. OcTalbHBIE pa3Mephl OCH OallaHCa MacTep ONpeesieT 0OMEpPOM 3aMEHIEeMOi (cTapoit)
OCH.

[TocnenoBaTenbHOCTh OOTOYKHM OocH OanaHca noka3aHa Ha puc. 101. OOBIYHO ICh U3TOTOBISIOT U3 CTAJH-
cepeOpsHKH quameTpoMm 2 — 2,5 .

Yeryn ocu, BXOAAIIMK B OTBEPCTHE MEpeKIaauHbl OallaHca, HYKHO OOTauuMBaTh Tak, 4TOObI OanaHc
IUIOTHO HAJEBAJICA OT PYKH K JOBOJMJICS JIETKUM yAapOM MOJIOTKA IO MyaHCoHy. lIpu sToM oTBepcTue B
ITyaHCOHE TOJHKHO OBITh HEMHOTO OOJIbINIE AHaMeTpa yCTyTa OCH; ITyaHCOH BHHU3Y JOKEH OBITh IIOCKHM.

BricoTa yeryna nomkHa ObITh HEMHOTO OOJTBINE TOJIIIMHBI IEPEKIIAANHBI OaaHca.

st 3akpemsieHus ocH B JaTyHHOW NepekiaanHe OajaHca NPUMEHSIOT MyaHEOH C IJIOCKUM KOH-, LIOM
paboueit wactu 1 (puc. 102), a B cTanbHOU TEpeKIaJMHE — ITYaHCOH C OBaJbHBIM KOHIIOM 2. B o0omx
CITydasix OCh 3aKPEIUISIOT JISTKUMH YJapaMy MOJIOTKA MO MyaHCOHY.

Yeryn 11 KOJOJKY BOJIOCKA JOJDKEH MMETh HEOOJNBIION KOHYC CHHU3Y BBEPX, YTOOBI KOJOAKY BOJIOCKA
MOKHO OBLIIO HAIeTh 0e3 OOJBIIHNX YCHITHHA.

MecTo Tt TOCAAKH ABOWHOTO POJIMKA TAKKe TOJHKHO OBITH 00TOYEHO HEMHOTO Ha KOHYC, YTOOBI POJIHK
BXOIMJ Ha OCh IUIOTHO OT PYKH M BIUIOTHYIO JOXOAMJ A0 yropa. Ponmk HOBOAAT A0 KOHLA yCTyma C
HEKOTOPBIM YCHIJIMEM TUIOCKOU 00KOBO¥ cTopoHOo# nuHIeTa (puc. 103).

UtoOBI OamaHC M ABOWHON POJIMK CATWINCh IUIOTHO HA CBOM MECTa, HEOOXOIMMO CIENaTh HETITyOOKYIO
noaTouky (Ha puc. 101 moarouka mokazaHa MyHKTHpoM). OcHOBaHMS Hard MOHKHBI UMETh OBAJIBHYIO
¢dopmy B BHIE pacTpyoa.

OO0TtaunBaemble TAN(bl JOMHKHBI OBITH OJMHAKOBOW UIMHBI, a TUaMeTp Hamnd IOKEeH COOTBETCTBOBATH
OTBEPCTHSIM B KaMHsX s nandg oceld Oamanca. O0TaunBaroT 1ansl BYEpHE C MPUIYCKOM TOJ HUTH(POBKY
Ha TOKapHOM CTaHKe, a MOJIMPYIOT Ha Lang-MaminHe.

Crunel  mandg-Mammebl ObBaloT ABYX BuAoB (puc. 104) 1 — cnmma cHaOkeHa y caMmoro Kpas



TTOBEPXHOCTU OoOpaTtHBIMU TieHTpamu OT 0,1 mo 0,3 mm, 3TO mMaeT BO3MOXHOCTH 00OpadaThIBaTh TOHKHE
tandsl, BRIIBUTaEMbIC U3-3a Kpasl CIHUIBI OCTPHIM OOKOM pe3ila; 2 — CIHIa, y KOTOPOH y caMoro Kpas
MTOBEPXHOCTH UMEIOTCS 110 OKPY>KHOCTH CKBO3HBIC OTBEPCTHS, B KOTOPBIC BXOAMUT C OYCHb MallbIM JTHO(HTOM
JUIMHIpHYECcKas Meika mangsl.

Puc. 104. O6Touka nang Ha nang-mMamm-He:
1 — xpemienue nangsl Ha cnuie ¢ HAPY)KHOH KAHABKOM; 2 — KpemuieHne Handgbl HA CNUIE €O CKBO3HBIMH 0TBEPCTUSIMH

[locne w3roroBneHMs M BCTaBKM OCH OajaHca 3aKpeIUBIIOT HWKHIOIO HAaKJIagKy, PeryJIHpyIoT
BEPTUKAIBHBINA MOPT Oananca v nuMyOT KaMHEM MATKY nandsl. Jlanee, 3akpenuB BEpXHIO HAKJIAIKy U
IpaflyCHHUK, €Ille Pa3 OKOHYATEIbHO MPOBEPSIOT BEPTUKAIBHBIN TIO(T U OTIIOIUPOBBIBAIOT BOPOHUIIOM MATKU
nard, mocie 4ero MpoBepsItoT OueHne U nepeBec OanaHca. 3aTeM 3aKperusIioT ABOHHON PONIUK, KaK yKa3aHo
BBIIIIE, HO TaK, YTOOBI 3JUIMIIC HAXOAMIICA KaK pa3 B LIEHTPE NMepeKIainHbl OanaHca.

PabGory Oamarnca B MeXaHHM3ME IPOBEPSIOT 03 BOJOCKAa W OINPEACNAIOT TOYKY, TJI€ HEOO0XOIUMO
3aKpeMuTh BOJIOCOK TaK, YTOOBI IPH HE3aBEJCHHOI NMpYyKWHE aHKepHas BUJIKA CTOSIAa OBl TOUHO MOCEpEANHE
MEXIy OTpaHHYUTENbHBIMU IITH(TAMH.

[Ipu 3akpennieHMH TOTOBOM OCH HMHOTZAa OOHApY>KMBAETCS, YTO OCh OYEHb CHJIBHO 3aKajieHa. B sTom
cllyyae ee Heo0XOIUMO OTIIYCTHUTh JO COJIOMEHHOTO IIBETa, HO C T€M, YTOOBI HE 3aAeTh Landbl OTHEM; OCbh
BCTaBJISIOT B IUPKYJIb (BOCBMEPKY) U JepKaT HaJ MaJeHbKUM orHeM (puc. 105).

Puc. 105. HarpeB roroBoii ocu 6ananca
B Mexanu3Me aHKEpHOTO X072 0OBIYHO MPUMEHSIOT JBOMKOM ponuk. MHOT/Ia momanamT B pEMOHT JacHI,
HUMEIoIIHe 0allaHC ¢ OJIMHAPHBIM POJIUKOM, ITO3TOMY O TAKOM POJIMKE CIEAYET CKa3aTh 0C000.



OpnunapHBIH ponuk 6ananca. Eciam ofrHApHBIN POJIMK CHOUT HA OCH HEJOCTAaTOYHO IUIOTHO, €T0 MOYKHO
3aKpenuTh memtakoM. Heo0xoammo mpoBepuTh, 4ToObI pOJTUK OBLIT XOPOIIO OTIEHTPOBAH M YTOOBI B KAKOM-
HUOYIb MECTe HE YXOAWI B CTOPOHY WMJIM BBEpX. BOKOBas MOBEPXHOCTH POJIMKA U KOJNbE BHJIKH JOJKHBI
OBITH XOPOIIIO OTIIOIMPOBAHEI.

Ecnu kombe 3a/ieBaeT 3a pOJIMK M €CJIM Ha POJIMKE UMEIOTCSI PUCKHU-, 9TO HYKHO YCTPaHHTh, OTIIOJIUPOBAB
POJIHK.

Ecmu ponuk mMeeT HacTONBKO OONBIIOE OTBEPCTHE, YTO 3aKpEIUIeHHE ero IMIeJUTaKoM He NIAeT .HY KHBIX
Pe3yNIbTaTOB, B 3TOM CIIy4dae MOXKHO OTBEPCTHE POJIMKA CTSIHYTH MPH IIOMOIIY ITyaHcoHa. J[7is aToro crnexyet
BBIHYThH DJUIAIIC M OTIYCTUTH POJHK JI0 TEMHO-CHHETO I[IBETA, B3SITh MyaHCOH C KOHHYECKUM KOHIIOM, B
KOTOPOM HMMEETCSl OTBEPCTHE, M BCTaBUTHh B Hero Hampasistomuil mrudt. LtudTt BBOAUTCS B OTBEpCTHE
pOJIMKa W BBIXOAWT C OOpAaTHON CTOPOHBI HapYXKy. 3aTeM POJUK KIaAyT Ha HAKOBaJbHYIO (HHTOAHK) Han
OTBEPCTHEM, PaBHBIM JHaMETpy MITU(PTA, U yJApOM IO IyaHCOHY CTSATHUBAIOT OTBepcTHe. PONMK NOKeH
Ha/IeBaThCs Ha OCh C HEOONBIINM HATSATOM.

Puc. 106. IInnuer pJist CHATHSA ABOWHOIO POJIUKA:

1 — nuHueT; 2 — 6ajanc; 3 — nmepeKJaHHA

JBoiiHOH poJHMK. YKa3aHHBIH BBIIIE CIOCOO 3aKpEMJICHUS! OAWHAPHOTO POJIHMKA TaKKe OTHOCUTCA M K
JIBOMHOMY POJIHKY. JIBOIHOMN pOJIMK cielyeT CHUMATh CIelinaabHbIMU NHHIeTaMu (puc. 106).

UTo0OBI OmpenenuTh, MIIOTHO JIM 3aKPEIIeH POJIMK Ha OCH OajlaHca, HeOOXOIUMO NMHHIETAMH YXBATHTh
OOKOBYIO CTOPOHY MMITYJIBCHOTO POJIMKA W TOMBITAThCS MOBEPHYTH €r0 B Ty WM APYTyio cTopoHy. Ecnmu
HIKHUN OPENOXPAHUTENbHBIA POJUK MOMSAT U BBIIPABUTh €T0 HEBO3MOXKHO, CIEAYET CHSTh 3JUIMIIC,
0Tpe3aTh NPEAOXPAHUTEIBHBIN POJIMK WM CTOYUTh €r0 HA TOKAPHOM CTAaHKE.

Ja m3roroBiieHUs poiuka OepyT JATyHHBIM MPYTOK, MO JUAMETPY HECKOJBKO OOJBIINN, YeM POJIUK,
MIPOCBEPIIMBAIOT OTBEPCTHE TaK, 4TOOBI OOECMEeYnTh IUIOTHYIO TOCaJKy Ha OCh OanaHca. 3aTeM IIpo-
CBEPIUBAIOT OTBEPCTHE B TOM MecCTe, TJIe JOJDKEH OBITh BhIpE3, HAJIEBalOT 3arOTOBKY Ha JIEPKaBKy W
3aKpeIUIIoT metakoM. [locie 3Toro 06TaunBaroT 3aroTOBKY Ha TOKapHOM CTaHKe. TpeOyemblil BeIpe3 po-
JuKa o0pasyeTcst BO BpeMsi 0OTOUKH.

OO0TaunBaTh MPEJOXPAHUTEIBHBIA POJIMK HYKHO 3a0CTPEHHBIM JIe3BUEM rpadiituxens. Ponuk mpomkeH
OBITh TIIATEIEHO OTIIOJIMPOBAB M UMETh COBEPIICHHO IIOCKUH OOPTHK O€3 3aBaJIHH.

CHAB pONHK C JepKaBKH, HAZECBAIOT €r0 Ha OCh OaylaHca, IpW 3TOM IIEHTP BBIPE3a POJIMKA JODKEH OBITh
pacIoyioKeH TOYHO MPOTHB AIUICA. PONMK BCTaBISIOT OT PYKM M OKOHYATEIBHO MOBOJAT JIETKUM
MIPIKAMOM TIHHIIETa. 3aTeM POJIMK MpH HEOOXOAMMOCTH TpHKIEHBAIOT meiakoM. llocie atoro cnemyer
[IOCTaBUTh OaJlaHC B MEXaHW3M W MPOBEPHUTH, IOMAJAET JIM KOIMbE B IEHTP POJNMKA W BBIAEPXKaH JIH
Ha/AJISKAIIUH 3a30p MEXAY OrpaHMYUTENbHBIMU IITH(TAMH, KOTIHEM U POJIMKOM.



Puc. 107. IIpucnocodjeHue st BbIPABHUBAHUS
ABOIfHOrO posmKa: 1 — nepeBsiHHAsl MOACTABKa; 2 —
OTBepCcTHE [JIsi NPEAOXPAHUTEIBLHOIO poOJHKa; 3 —
OTBepCTHE ISl JJUTHIICA; 4 — MBOWHOI pPoIuK

_-A-'-'--J

Ecim mpenoxpaHuTeNbHBIN POJMK HEMHOTO TMOMST, €r0 MOYKHO BBIPOBHATH Ha TOKAPHOM CTaHKE:
YBEJIMYUTHh JUTMHY KOTbS M COOTBETCTBEHHO YIIyOWUTh TPENOXpaHUTENBbHBIN BbIpe3. OOTOUKYy Ha
TOKapHOM CTaHKE MTPOU3BOISIT OYCHb OCTOPOKHO, UTOOBI TpaOIITHXENIeM HE 3aBAIUTH YTIIHl BRIPE3a.

Ecin BepxHss 4YacTh poJIMKAa TMOTHYTA, CHHUMAIOT POJIMK, CTABAT €r0 Ha IUIACTHHY W3 TBEPIIOTO
JiepeBa, B KOTOPOH JTOJDKHO OBITH OTBEPCTHE, Kyaa Obl TUIOTHO BXOAMJI MPEAOXPAHUTEIBHBIN POJIHK.
3aTeM TOpsSYEH WTIION MPOXKHUTAIOT MECTO IS JJITUIICA W, TOCTaBUB POJIUK, BBIPABHUBAIOT €TO,
MPpUXKUMAas THIOCKUM MOJIOTKOM WK IyancoHoM (puc. 107).

Puc. 108. IIpucnocodaenne s 3aKpenyieHNs WeJIAKOM JIBOHHOT0 POJIMKA U YJIJIMIICA:
1 — 6ananc; 2 — munusl; 3 - — IBOMHON; POJIHK

dauune. Kavaronmiics win KpUBO IMOCAKXEHHBIH SJUIMIIC HEOOXOAMMO BBIPOBHATH M 3aKPEHHTH
mesutakoM. [l 9Toi omepanuy HEOOXOOMMO HArpeTh IIMIIIBI, CAETaHHBIE U3 MPOBOJIOKH KpPAaCHOM
Meau. [Tpu GONBIION ONMBITHOCTH ATY OINEPALIUI0 MOYKHO MPOBOJUTH, HE CHUMAs CIIUPAJIM U MOCTa (pHC.
108).

Mexay po’KKaMu BHJIKH W SJUTUIICOM JOJDKEH OBITh HEOOJNBIION 3a30p, HO TaKOM, YTOOBI JUIUIIC



nmpoxoamn 0e3 Bcskoro TpeHwd. Ecim ke 3a30p OOJNBINOH, TO M JAWaMETp JJUTUIICA JTOJDKEH OBIThH
COOTBETCTBEHHO Ooubiie. Kpome TOTo, 37UTHIIC HE TOIHKEH CHUACTh TITyOO0KO B 1a3y BUJIKH.

Ecnu y macTtepa HeT HOBOTO 3JUIHIICA, €TO MOYKHO M3TOTOBUTH: NP CTAIBHON aHKEPHOW BHIIKE — W3
HarapTOBaHHOW JIATyHH, a MPHU JIATYHHOM — W3 CTaJu-cepeOpsHKHU. 71 M3TOTOBICHUS AJUIUIICA U3
CTaJIN-CepeOPSHKHU CIEeIyeT OTIYCTUTh CEPeOPSHKY JI0 KEJITOTO MU CBETIIO-CUHETO IIBETA.

OTtBepcTus B IUIACTUHKE JOJDKHBI HAaXOAMTHCA OMMKE K KpasM Tak, 4TOObI MpPeIoXpaHUTEIbHBIN
posuk J000T0 pazMepa CBOOOAHO MPOXOAMUJ IO HAPYKHOW CTOPOHE IUIACTHUHKH. Pa3mepwl »THX
OTBEpPCTHE TOJKHBI COOTBETCTBOBATh NMPUMEHSIEMBIM B IpaKTUKE dJuumcaM. [Ipu 3TomM He 3IHIc
BCTaBJISIIOT B OTBEPCTHE POJIMKA, 8, HAOOOPOT, POJIMK HAJIEBAIOT HA DIUIUIIC U 3aTE€M AJUTUIIC 3aKPETUIIOT
MIEJIAKOM.

[mudyys 25munc Ha KaMHe, TPUIAI0T eMy HYXKHYIO GopMy.

Jlarnee 3JUIHIIC TOTUPYIOT KPOKYCOM U MOJATOHSIOT KaK MO OTBEPCTHIO B POJIUKE, TaK U 1O POXKKAM BHJIKH.
3aTteM HOKOBKOH HAJpe3alOT MOJYYCHHBbIH (DaCOHHBI MPYTOK C ABYX CTOPOH Tak, YTOOBI MOCIE
M3TOTOBJICHUS DIUIMIICA €0 MOXHO OBUIO OBl JIETKO OTIOMarth. Ilociie 3TOTo 3aKalsioT SJUTUIC B Maclie
(4TOOBI HE MOSABMIIACH OKAJIMHA JIO 3aKaJKU AJUTUIIC CMAa3bIBAIOT MBUIBHOHN TIEHOM), TIOTOM CHOBA MOJIUPYIOT
KPOKYCOM U, MIPUACPKHUBAs MIMHIIETOM pabO4yI0 4acTh HJUIMIICA, OTJIAMBIBAIOT JMIIHUA METAT M 3a4HIIAI0T
OCTaBIIIHECS HA JJUIHIICE 3ayCEHIIbI 0apXaTHBIM HAMHMIBHUKOM. ['OTOBBIH SIIMIIC YKPEIUIIOT HA POJHKE H
MPOKJICUBAIOT MICJUIAKOM. DIUIHIIC JOJDKEH TUIOTHO BXOJAWTH B OTBEpCTHE posinka. YToOwl ObLIO yI00HEee
BCTAaBJISATh 3JUIMIIC, MACTEP MOXKET CHeNaTh COOTBETCTBYIOIINN HHCTPYMEHT. JJIsl 3TOr0 HYKHO KOHUYECKUM
MyaHCOHOM B TOHKOW METAJIMYECKONH TMJIACTUHKE MPOOUTH Psi  DIUTMICOOOPA3HBIX  OTBEPCTHH,
TIpeABapUTEIHLHO 3acBepiiuB uX (puc. 109).

Puc. 109. IIpucnocob1enne Aj1si BCTABKH JJUIHICA B ABOMHOI posinK:
1 — myaHCOH; 2 — IUIACTHHKA; 3 — AepeBsiHHAS NMOJACTaBKAa; 4 — JJLIUIC; 5 — MBOIHON POJTHK

[Ipumensercs u npyroe nprucrnocoOIeHne Ui BCTaBKH duiurca 6e3 6ananca (puc. 110). s sToro 6epyT
METATMYECKYIO TUIaHKy JUIMHON 50 mm u mmpuHo# 30 mm, K KOTOPOM MPHUKIIETIHIBAIOT TPU METAJUTMYECKUE
TUIACTHHKHU (MX Jy4Ile U3TOTOBIATH W3 MPY>KUHBI KADMAaHHBIX 4acoB). B mepBoii ruiacTHHKE MPOMUINBAIOT
na3, KOTOpBId OyAeT ynepKUBaTh DJUIMIC B MPHUCIIOCOOJICHUH. BepXHIO IUIACTHHKY CIEAYeT MPHKIENATh
OJTHOM 3aKJICTIKOH, ITOJT TOJIOBKY KOTOPOH MOJIOKUTH mai0y. [InacTuHka qomKHa ABUTAThCS MO TUIAHKE Oe3
3a30pa. BTOpylo TIaCTHHKY MPHKIENBIBAIOT HATIyXO PSAJAOM C BEpPXHEW, B Ta3y KOTOPOW W 3aKMMAaeTcs
AIIIHIIC.



TpeTbio IUIACTHHKY MPUKICTBIBAIOT BHU3Y UL KPEIUICHHs! NPYXXKUHBL [Ipy)kKMHY HAaBHBAIOT U3 TOHKOM
CTPYHBI; OHa HC JOJDKHA CHJIBHO 3aXUMaTbhb OJJUIMIIC, TaK KakK HOCJ’ICI{HI/IIZ MOXKET BBICKOJIB3HYTb U3
MPUCTIOCOOICHHS.
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Puc. 110. IIpucnocod1eHne Aj1s1 BCTABKH JJLIHIICA:
1 —sumnc; 2 — nepBasi IVIACTHHKA; 3 — BTOPas IVIACTHHKA; 4 — CNIMpaJIbHas NPY:KUHA; 5 — TPeThs IIACTHHKA; 6 —
MeTallInYyecKas IIaHKa

Ha yxa3aHHOM IIPUCIIOCOOIEHUH POJIMK TaKXKe HAJEBAIOT HA .JJUIUIIC.

4. CTPEJIKA U TUDEPBJIAT

Crpenku. CTpenky CHUMAOT CIIEUaTbHBIMU phIYaKKaMu, THHIEeTOM (puc. 111) win AByMs oTBepTKaMHu.
CTpenku HyXHO CHUMAaTh OCTOPOXKHO, YTOOBI HE HAHECTH LapanuH Ha 1udepOnaTe nin He MOBPEIUTH €T0
SMaJIb [3mannpOBaHHble nudepOsIaTel B HACTOAIIEE BPEMS BCTPEUAIOTCSl BECbMA PEJIKO, B Yacax ycTapeBLUIMX KOHCTPYKIMid. (ITpum. peu.).]. I[J'IH
3TOro Ha uugepOaaT mox CTPENKH CleqyeT HMOAJIOXKHUTE 3aMINy HIM KyCOK Oymard, BbIpe3aHHbIE B (opme
cekTopa. Ecim MuHyTHas CTpenka [IEpXKUTCS Ha OCH c€il1abo, TO €€ OTBEPCTUE HEOOXOOUMO CTSHYTh
IyaHCOHOM. 3aTe€M 3TO OTBEPCTHE HYXHO MOANPABUTH PAa3BEPTKOM; UL 3TOTO CYIIECTBYET CIIEIUAIBHBIN
HHCTPYMEHT — 3@XHUMHBIE THCOYKHM IUId cTpenok (puc. 112). Ecim Takux THUCOYKOB HET, MOXHO
HCIIONIBb30BaTh IHUHIET, CAETAaB HAa HEM B HECKOJBKHX MECTax PaclWIOBKY pa3HbIX pazmepoB (puc. 113).
Cnaly1o mocaZKy 4acoBOH CTpeNKH CleAyeT HCIPaBUTh CIEAYIONIMMH CIOCOOaMHU: CTSHYTh OTBEpCTHE
CTPENIKU CHENHANbHBIM MTyaHCOHOM WMJIM NPOpPE3aTh HOXKOBKOW TPYOKY CTpENKH, MOCJe Yero HaaeTb ee Ha
JEPEBAHHYIO OIIPABKY U CKaTh THCOYKAMH J0 HY’KHOTO pa3Mepa.

Ecnu cexynnHas cTpenka CHAWT Ha TpyOKe cBOOOAHO (-WiM KPHBO), Jydllle 3aMeHHTh ee HOBoW. Eciu
TpyOKa CTpelKH CHOWT Ha namde ceKyHTHOro Koyieca ciabo, HYKHO CXaThb TPyOKy HaTpoOHOM PYYHBIX
THUCOYKOB WJIM MTATPOHOM TOKapHOTO CTaHKA.

Puc. 111. UHCTPYMEHTBI /ISl CHATHSA CTPEJIOK:
1 — pbIyakKku; 2 — MHHIET

B Tom ciydae, eciiu TpyOka CEKYHIHOH CTpEJIKH HE HaJeBaeTcs Ha mandy CEeKyHIHOTO KoJjeca,.
CIIelyeT YBEIMYUTh OTBepcTHE TpyOkM pa3BepTkod. Ecnmm TpyOka CeKyHIHOH CTpENKH BBICOKaS,
HEOOX0MMO e ONWINTh CHU3Y J0 TpeOyeMoro pasMepa, a 3aTeM pPa3BEpTKON IMOJNPAaBUTH OTBEPCTHUE U
CHATH 3ayCEHIbI HAMIBHUKOM.



Puc. 113. [IuHueT, 3aMeHSAIOMIMIi 32;KUMHBIE THCOYKH: 1 — cTpesika; 2 — MUHIET

JlnnHa TpyOKHM NOJDKHA OBITH TaKOW, YTOOBI OHA HE Kacalach IUIATHHBI, TaK KaK 9TO MOXET CIIY)KHTh
NPUYHHON 3aMeUICHHOTO X0/1a MJIH OCTAaHOBKH YacOB.

JITMHHBIE CTPEJKH YKOPauUBaIOT, 00pe3ast y HUX OCTpPhIC KOHIIBI.

CTpenku, MOKPBIBIIMECS KOPPO3UEH, CIIEAyeT CMEHUTh, & €CIH HET ?50BBIX, OYHCTHTH PXKABUHUHY
rpabIiTHXeneM, MeJIKO3epHUCTOM HaX/1auHOM OyMaroil u OTHOIUPOBaTh, #

[Tocie mOMMPOBKY CTpETIKaM MPUIAIOT HEOOXOAUMBIH LIBET, JJIsl YeTO Ha OTHE CIIUPTOBKU HArPEBAIOT
TOHKYIO JIATYHHYIO WJIM M3 KPAaCHOM MM IUTACTHUHKY, a 3aTeM KJIaJyT HA Hee CTPEIIKY.

Kak Tompko cTpenka mproOpeTaeT TeMHO-COJIOMEHHBIM LIBET, KOTOPBIA MPHU OCTHIBAHUU CTPEJIKH
.TIPEBPATUTCS B CHHHIA, e cOPachIBAIOT C TUNIACTHHKH.

Hudepbnat. Caumarot mudepOaar ¢ 6ONBIIMMHU MPETOCTOPOKHOCTIIMH, TaK Kak Ha 1udepOraTax c
rajlbBAHMYECKUM TOKPBITHEM OT I'PS3HBIX MANBIEB OCTAIOTCA MATHA M IapPaNHBI, @ HA SMAIUPOBAHHOM
nudepOIaTe OT JIETKOro HAKUMa MOTYYar0TCs TPEIIUHBI WK CKaJIbI--Ba€TCS SMAJIb.

Tonxkwuii mupepdIaT Ipu HEOCTOPOKHOM O0PAIIEHUH MOKHO JIETKO BOTHYTb.

Ecnu mudepOnat cMmeleH B CTOPOHY, CMEIIEHHE YCTPAHSIOT, OCTO-:POYKHO BHITHOAsT HOKKH.

Ecmu otBepctue B mudepbiate TeCHUT TpyOKYy 4acOBOM CTpeNikH, HO caM nudepOIaT He CMeIleH,
HY’KHO OITWJIUTH TY CTOPOHY OTBEP-.CTUS, KOTOpAs yIIUPAETCS B CTPEIIKY.

Ecim oTtBepctne B mmdepOiiaTe TECHUT CEKYHIHYIO CTpENKy, HO cam ImdepOiar He CMelleH,
CIIEZlyeT Pa33eHKOBATh OTBEPCTHE C 00EHX »CTOPOH, a 3aTE€M PACIIMPHUTH €r0 Pa3BEPTKOM, YBEINYHB J10
HY>KHOTO pa3zMepa.

Bo u3bexanue HaHeceHHs Ha IuQepOIaT LapanmuH, 3Ty padOTy !peKOMEHIyeTCsl MPOU3BOAUTH C
HWDKHEH cTOpOHBI Idepoara.

Ecnmu smaneBblii nugepOiaT mMMeeT TPEIIUHBI WM 3arps3HeH, a 3aMEHUTh, €r0 HEYeM, TO €ro
MIPOMBIBAIOT, HATHPAsi MBIJIOM M CMbIBasi -TEIUIOW BOJOW J0O TEX MOp, MOKa TPEIIMHBI HE CAETAr0TCs
MasiozameTHbIMU. [Tocie nmpoMbIBKY u(epOIaT HY)KHO BBICYIINTh, 3aBEPHYTH B MAIUPOCHYIO Oymary
Y HE KacaThCsl MaJIbLaMH T€X MECT, I/ie¢ ObUIM TPEIHHBL.

Croiikas Topsidasi Maib — 3TO MPOYHOE CTEKIO00pa3HOE BEIIECTBO, MOJTydaeMoe IyTeM O0Kura
MUHEpAJIBHBIX cMeceil. DManb MOXKeT ObITh Oelol M OKpaIIeHHON OKHMCIAMHU TSDKEIBIX METAaUIOB B
pa3HbIe IBETA.

OObryHast 5Manb s 1UdepOIaToB M3TOTOBISIETCS CICAYIONIMM 00pa3oM: Oello-)KeNThIii BOCK
pacTaruiMBalOT Ha MeUIEHHOM orHe B ¢aphopoBoii mocyae (B Turie wim O0aHke). 3aTeM, MOMEIIBas
pacIjiaBleHHBI BOCK CTEKJITHHOM TMAJOYKOH, B HEro JO0aBIISIOT CBUHIIOBBIE Oeinia BBICIIETO
KadecTBa. Eciim Macca mosryyaeTcs CIMIIKOM JKUAKOM, B Hee cHOBa N00aBisitoT Oenmiia. Henmb3s mepe-
rpeBaTh Maccy, TaKk KaKk BMECTO CHEKHO-0EJIOro OHa MpHOOpeTaeT ;KenToBaThli 1BeT. L[BeTHas HmMaib
MOJTy4YaeTCsl OT MPUMEIIMBAHUSI MUHEPATBHBIX KPACOK COOTBETCTBYIOIIETO LIBETA.

HeOonpine HauioMbl B 3MaiieBOM IMdepOaaTe HCIPaBIsAIOT HAKJIAJbIBAHUEM KyCOYKOB 3Malld C



MOCJICAYIONINM TI0JIOTPEBOM €e Ha-orHe. Kak ToNbKo 3Maib pa3oiaeTcst U OCTHIHET, €€ MOAPaBHUBAIOT
JIe3BUeM OpHUTBBI.
[Tpu OTCYyTCTBHM 3MaITU MOBPEKICHHE MOXKHO 3a/1eJIaTh THIICOM.
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Puc. 114. U3roroBienne HOKKH K uudepodaaTy:
1 — 3aroToBKa 1/ NPUNAKN HOKKH; 2 — nedepdaaT; 3 — ¢eBka; 4 — CIUPTOBKA; 5 — roroBasi HOJKKa

[Tpu monomMke HOXek mudepbdIaTa ero 3aKpeIuisIFoT Ha BUHTAX, ISl Yero mo kpato mudepodiaTa
MPOCBEpINBalOT oTBepcTHs. [Ipn cBepieHnH sManeBbIX IH(EpOIATOB MOBEPXHOCTh UX CMa3bIBAIOT
ckunuaapomM COOTBETCTBEHHO OTBEPCTHS MPOCBEPIIMBAIOT B TUIATHHE, TIPH 9TOM CBepXy Ha Iudepoiare
OTBEPCTHSI HECKOJIbKO Pa33eHKOBBIBAIOT, YTOOBI TOJOBKM BHHTOB BXOJMJIM 3aroUIUI0. B oTBepcTHsX
IUIATHHBI HAPE3aI0T METYUKOM pe3b0y U MOJOUPAIOT TOTOBBIC BUHTHI MJIA H3TOTOBISIFOT HOBBIC.

st u3roToBieHHsT HOXKEK K nugepOnaty OepyT JIaTYHHYIO MPOBOJIOKY TONIIMHOMN, MOYTH PaBHOM
JIMaMETpPy OTBEPCTHS, KyJla BCTABIISIOT HOKKH, U JIENAIOT 3aroToBKy (puc. 114). 3atem 3aroToBKy mpu-
MAMBAIOT K TUIACTHHKE MSTKHM MPUTIOEM B 00pe3aroT, OCTaBIIss TPEOYEMYIO ITTHHY HOXKH.

5. OTAEJIBHBIE JETAJIN IEPEJAYU U PEMOHTYAPA

YacoBoe koJieco. YacoBoe KoJeco JODKHO OBITh 3aKpEIUIEHO Ha MUHYTHOM TpHOE ¢ MHUHHMAJIbHBIM
3a30poM. CiezicTBUEM OOJIBIIOTO 3a30pa MOXKET OBITH CIBUT 3yObeB YaCOBOTO KOJEca OTHOCHTENLHO Tprba
BEKCEJIBHOTO KOJleca M WX 3aKIMHUBaHUE. B JaHHOM ciydyae HE0OXOIWMO BBITOYUTH HOBYIO BTYJKY. Jlis
3TOTO B JIATYHHOM IPYTKE IMPOCBEPIIMBAIOT OTBEPCTUE, OTPE3AIOT HEOOXOAUMOM JITUHBI TPYOKY U HA/IEBaIOT
ee Ha JnepxkaBky. OOTOYMB Ha TOKapHOM CTaHKE BTYJKY, 3aKpeIUIIlOT ee B KoJiece, M3 KOTOPOro
MPeIBapUTEIbHO YAAISIOT CTApyIO TPYOKY.

Ecmu qacoBoe koieco HajeBaeTcs Ha MUHYTHBIA TpUO TYTO, a Hapy»KHast 4aCTh MUHYTHOTO TPUOa BITOJTHE
WCIIPaBHA, TO HEOOXOANMO CJIeTKa Pa3BEPHYTh OTBEPCTUE BTYIIKH YaCOBOTO KOJIECa.

[lepemernienre 4acoBOro Kojieca B OCEBOM HAIIPaBJIEHUH yCTPAHIETCS YCTAHOBKOM MPYXHUHSIIEH M1ai0bI
n3 (QOIIBTH.

Bekceannoe koseco. Eci TpuO BEKCETBHOTO KoJIeca MMEET OOJNBIION paanaabHBIA 3a30p, 3TO MOXKET
BbI3BaTh MPOCKAKUBaHUE 3yObEB BEKCEIBHOIO KOJIECAa OTHOCUTENIBHO 3yObeB MHUHYTHOTO Tpuba M Mpo-
CKaKMBaHHE YaCOBOTO KOJeca OTHOCUTEIbHO TpHOa BEKCETBHOTO KoJieca; TaKKe BO3MOXKHO 3aKIIMHUBAHHUE
BEKCEIILHOT'0 WJIM YacOBOTO KoJjiec. B aTHX cirydasx He0oOX0MMO CMEHHTh OCh BEKCEIHLHOTO KoJeca.

Ecmm Tpub® BekcenpbHOrO Kojieca CHAWT Ha Koyiece ciaabo, HYXKHO pacKienaTh MM BBEIOWTH TPHO,



YBEJIMYUTH OTBEPCTHE B Kojiece U BTOUUTE hyTep, 3aTeM JOBECTH OTBEPCTHUE 10 HAUIEKAIIETO pa3Mepa.

Ecnut Tpub BekcenmbHOTO KoJieca Haca)KHBaeTcs Ha OCh TYTO, JOCTATOYHO B3STh MPOBOJIOYKY W3 KPACHOH
MEJI U, CMa3aB €€ MEJIKHUM Ha)Ia4YHbIM TIOPOIITKOM, MPOILIU(OBATH TPUO BHYTPH.

Ecmm Tpu® cimmkoM BBICOK W ymmpaercs B nudepbnar, cieayeT CTOYUTh €ro MEITKHM TOYHIHHBIM
KaMHEM, ITOCJIE Yer0 OYUCTUTH OT 3ayCEHIIEB.

Cnabo cunsiyo B THE3E OCh BEKCEIBHOI0 KoJieca JIyUllle BCEr0 3aMEHUTh HOBOH.

CorHyTble 3yObsi B 4aCOBOM HITH BEKCEIILHOM KOJIECaX BBITIPABISIOT, YIHpas JIe3BHE HOXKa B OCHOBaHUE
cocemHero 3y0a U OTrudasi COTHyTBIH 3y0 B 00paTHYI0 cTOpoHY. HOBBIE 3yObs BCTABIAIOT TaK, Kak yKa3aHO
Ha puc. 115; mis 3TOoro HEOOXOAMMO MPOIMWINTH MPOPE3b Ui BCTaBKU 3y0a, 3alWINTh C JBYX CTOPOH
JATYHHYIO TIPOBOJIOKY M JIETKUMH yAapaMH MOJIOTOYKA TYro 3a0HTh €€ B IMPOPe3b; BCTABICHHYIO 3aTOTOBKY
HYHO C ABYX CTOPOH pacKJIENaTh MOJIOTKOM, IMPOTAATh U OMWINTH 3y0 10 (hopMe CMEKHBIX 3yOheB. 3aTeM
CJICAYCT NPOMBITH KOJICCO B HAIATBIPHOM CIIUPTE U OeH3uHe.

MuHyTHBIH TpHO W OCh HEHTPAJBLHOr0 Kojeca. Ecnum MHUHYTHBIM TpHO 3aKkperyieH Ha OCH
LEHTPAJIbHOIO Kojieca ci1abo, cleayeT Ccilerka CIaBUTh KycaukaMH cepeluHy TpyOku Tpuoa,
MpeaBapuTeIbHO HAcaJuB €ro Ha JIATYHHBIH WTUQT, BO M30CKaHHE CKATHUs Ha OOJIBLIYIO YeM HYXKHO
BEJIMYHMHY WM IEPEeKyChIBaHUs TpUOa.

Ecnu norsyTa 0ch MMHYTHOTO TpH0a, HEOOXOJMMO BBIPOBHSTH-BCTABHYIO OCh MOJIOTKOM Ha HaKOBAaJbHE.
Ecny morHyTOCTh HE BBIIIPABISAETCS, CIEAYET U3TOTOBUTH HOBYIO OCh, BRITOUHB €€ Ha TOKApPHOM CTaHKE Tak,
yToOBl OHAa IUIOTHO BXOXWJIA B TPUO CcpeaHero Kojeca W 4TOOBI BO BpeMsl IIEPEBOAA CTPEIIOK OCh
[I0BOPAYMBaIaCh C HEKOTOPHIM TpeHHEM. MUHYTHBIN TPpUO HOJIKEH OBbITh INIOTHO HACAaXEH Ha OCh.

Puc. 115. BecraBka 3y6a B BeKceJIbHO€ HJIH YaCOBOE Kojieca

Kornma BcTaBHast och CHANT B OTBEPCTUH TPUOA CpeHETo Koyeca clabo, 4achl XOAAT, HO CTPENIKHA CTOST
Ha Mmecte. i TOro 49TOoOBI YCTpaHUTH 3TOT JNedeKT, CIeAyeT Ha BCTABHOM BaJMKe CHEJIaTh HACEUKY
mOOJMKEe K TOJIOBKE BAJIMKA, MMPOKATUTH €T0 MEXKIY ABYyMs OapXaTHHIMHA HANWIBHUKAMHU, a 3aTEM CJIETKa
OTIIOJINPOBATH.

Koaeco mepeBoga crpesnok. Eciu kojeco TepeBofia CTPEIIOK HMEET OONBIION paaualbHBIN WM
BEPTHUKAIBHBIN 3230p, TOTJA €ro 3yObsi MOTYT BBINTH W3 3allCTUICHUS C 3yObIMU BEKCEIBHOTO KoJieca.

[Ipu OGompmioM pagwambHOM 3a30p€ MOXKHO BBITOYUTH BTYINIKY, MPH BEPTHUKAIBHOM 3a30pe CIEIyeT
MIOJIJIOKUTH TTOJT KOJIECO mIaiioy.

Koneco mepeBoma cTpenok 4acTo 3aciaeT, BCIEACTBHE TOTO YTO HEr 3a30pa; HEOOXOAUMO TPU ATOM
conumoBaTh KOJIECO Ha KaMHe, ClIeJIaB €r0 TOHBIIE, U CHITH 3ayCEHIIBI C 3YObEeB.

IMoacuer unciaa 3yobeB, CTPEJOYHBIX KoJdec U TPpUOOB. [Ipu momdope cTpeIovHbIX KOJIeC Wik TPHOOB
YHCII0 3yObeB HOBBIX KOJIEC M TPUOOB clielyeT yCTaHaBIUBaTh pacueToM. [lockonbKy pacueTHble (HOpMyIIbI
CJIOXHBI, PEKOMEHAYETCSI BMECTO TIOJICICTOB PYKOBOICTBOBATHCS MIPUBEIACHHON Ta0mmIe (Tadir. 2).

B cnyuae, xorma HeoOoxoammo moao0paTh 04HO W3 moanudepOIaT-HeIX KOJIeC WU TPHO, a Yy 9acoBOTO
MacTepa TabJHIbl HeT, WIK B TabjiMile He yKa3zaHO TpeOdyemoe KOJIMYEeCTBO 3yObeB, TO HEOOXOIUMEBIE pac-
YeThl MOYKHO MPOBECTH apu(PMETUISCKUM MyTeM. [IprBeieM HECKOJIBKO PUMEPOB.



Tabmnuma 2

Umncei0 3y0beB CTPEIOYHBIX KOJIeC U TpudoB

Yacosoe | 8 >§ Lo Yacooe | g >§ Lo
KOJIECO E § i S ég é § KOJIECO E § E = E ;’ §
5] = 5] 2
fi|EF (B3¢ TR

24 24 8 6 36 40 12 10
24 32 8 8 36 48 12 12
24 40 8 10 40 36 12 10
28 24 8 7 42 48 12 14
30 32 8 10 45 48 12 15
32 24 8 8 48 30 12 10
40 24 8 10 48 36 12 12
24 27 9 6 48 45 12 15
24 36 9 8 48 48 12 16
40 27 9 10 40 42 14 10
28 30 10 7 42 32 14 8
30 24 10 6 42 40 14 10
30 28 10 7 48 42 14 12
30 40 10 10 54 56 14 18
32 30 10 8 56 36 14 12
36 30 10 9 45 40 15 10
36 40 10 12 48 45 15 12
40 24 10 8 48 32 16 8
40 30 10 10 40 16 16 10
40 36 10 12 48 48 16 12
42 40 10 14 56 48 16 14
45 40 10 15 40 54 18 10
48 30 10 12 54 48 18 12
32 36 12 8 48 60 20 12
36 24 12 6 60 40 20 10
36 32 12 8 72 60 20 18

I[Ipumep 1. B cTpenoyHOM MeXaHU3ME OTCYTCTBYET MUHYTHBIN TpHUO.
KOJIMYECTBO 3yOheB

BekcenbHoe xoneco 24
Tpub BexceapHOTO KOjeca 15
YacoBoe Koieco 60

Yucio 3yObeB BEKCEMBHOTO KOJIECa, CHEIUISIFOIIErocss ¢ MUHYTHBIM TPUOOM, HY>KHO pa3lIeuTh Ha 3, T. €.
24:3 = 8 3yObeB B MUHYTHOM TpuOe, Tme 3 — TIepenaToOdHOe OTHOIIECHHE MEXIY HCKOMBIM TPHOOM H
BEKCEJIHHBIM KOJIECOM.

[Ipumep 2. B cTpenoyHoM MexaHH3Me HET BEKCEIBHOTO KoJIeca.

KOJINYCCTBO 3Y6LGB

Tpub BekcenpHOTO KOJeca 8
YacoBoe kojeco 32
MunyTHBIN TpUO 12

Uncno-3y0peB MUHYTHOTO TpHOa HY>KHO YMHOXHTD Ha 3, T. €. 12 X — 36 3yObeB B BEKCEJIILHOM KOJIeCe.



IIpumep 3. B cTpemoynoM MexaHH3Me HET TprOa BEKCEITLHOTO Koeca.

KOJIMYECTBO 3yOheB

MunyTHBII TpHO 9
BexkcensHOE KOJIECO 27
YacoBoe Koieco 40

Yucio 3y0peB 4acoBOTO Koseca pa3aenuTh Ha 4, T. e. 40: 4 =10 3yObeB B Tpube BEeKCeNbHOTO Kojieca, T1ie
4 — mepenaToYHOE OTHOLICHUE MEXKIY BEKCEILHBIM TPHOOM M YaCOBBIM KOJIECOM.
IIpumep 4. B cTpenoyHoM MexaHU3MeE HET 4aCOBOTO KoJjeca.

KOJIMYECTBO 3yOheB

MunyTHBII TpHO 9
BekcenbHoe koneco 27
Tpub BekcenbHOTO KOJIeca 7

Yucino 3y0beB B TprOe BEKCEIBHOTO KoJieca YMHOXKUTD Ha 4, T. e, 7X4 — 28 3y0beB B 4acOBOM KoJece.
Bo Bcex ciywasx mpu moa0ope HOBBIX CTPEIOYHBIX KOJEC WM TPHOOB HEOOXOIMMO ONPENeNsITh U MX
JUaMeTp C MOMOIIIBIO ITaHTSHIIUPKYJIS, MUHIMETpa Ui Kanuopa ams xojec (puc. 116).

6. IETAJIM CIIYCKOBOI'O MEXAHU3MA

Puc. 116. Kaauop niist nmoadopa kosec

OrpannuautenbHble MTHGTHL. Ecin 3ampeccoBKa OrpaHUIIUTENILHOTO MTH(TA ocaaderna, ero Heo0X0IuMo
3aMEHHUTH HOBBIM.

HITrdT U3rOTOBISAIOT U3 MATKON JIATYHHOH MPOBOJIOKH JJIsl TOTO, YTOOBI TP HEOOXOAUMOCTH €TI0 MOKHO
OBUIO OJOTHYTb.

Ecnmu orpannunTensHbI MTUGT 0O0TOYUTH HA TOKAPHOM CTaHKE... NPHIABas €eMy Malyl0 KOHYCHOCTb,
wrut Oyzaer myume. Hltudt pexomenmyercs 3akperuiaTe Ha pe3bde co cTopoHbl IudepOmata, oH He-
JOJDKEH BBICTYTATh BBIIIE INIOCKOCTH, MJIATHHBI, a BEICOTA €0 JOJDKHA OBITh Takas, 4TOOBI BUJIKA YIIUPAIach
B €T0 CEPEAMHY.

Konse. Ecnu xorbe KopoTKoe, ero He00X0AUMO BBIIBUHYThH CHEIUANBHBIMU MUHIIETAMU WM ITOCTABUTh
HOBOE, OoJee JUTMHHOE.

Ha puc. 117 nokazaHo BBITQJIKHBAaHHE KOMbSA AJS €ro yuinHeHus. [Ipy KOpOTKOM Kombe AOCTaTOYHO
HEOOJIBIIOr0 COTPSICEHMS, YTOOBI AIIIUIIC 3aCKOYMI 32 POKOK BMIIKH (puc. 118) mnu moman-Ha yCHK: poXKKa



AHKEPHOW BHJIKH, — B 3THX CIIydasix 3JUTHIIC MOKeT ObITh TOBpexaeH (puc. 119). Eciu kombe ykopodeHo,
MOJKET MPOM3OUTH 3aTUPAaHUE KOMbS B MPEAOXPAHUTENBHBIA POJIUK WM 3aKIMHUBAHUE JSJUTUICA B
poxkax BuIKH (puc. 120) mpu oOpaTHOM mepeBojie CTPETIOK.

Puc. 117. CneumanbHblii NHHUET MjIs1 PpadoThl ¢

KOIIbEM

‘--.\1___-_-___.._"

Puc. 118. 3ackok 3JauInca 3a PpOXKOK BHIKH U
NMPOCKAKHBAHNE BUJIKH B TPOTHBOMOJIOKHYIO CTOPOHY

Puc. 120. 3aknuHuBaHHMe 3JUIMICA IIPH OOPaTHOM
nepeBojie CTPEIoK

Ecnmu xonese B cBOEM THE3JIC 3alIpECCOBAHO CJ'I8.60, Hago MMOCTaBUTh HOBOEC, BBIIUJIMB €0 U3 JIaTyHH. I[J'Iﬂ
YCTOHYMBOCTH KOTIbE HYXHO 3a-IMJIUTh Ha HEOOJIBbIIONW KOHYC, pab0dyl0o 4acTh KOIbS 3alUINTh OapXaTHBIM
HAlMMJIbHUKOM Ha IBC I'PaHU, HO C OUCHb HeOoIbImHUM cKocoM. Kormbe JAOJDKHO HaXOAUTHCA B LICHTPEC MCKAY
pOKKaMM.

Ecnn pabouast 4acTh yKOpoOdeHa, TO cCJeIyeT YKpEHNuTb 6 THCKaxX CHEelHaJIbHYI HAKOBAJbHIO,
MIOJIOKHB Ha IUIOCKOCTh HAKOBAJbHU KOIbE POXKKAMM BHJIKA BHH3, HO TakK, YTOOBI 1a3 BWIJIKH BOIIEI
CcBOOOTHO» B HAKOBAJIBHIO, U OYEHB JICTKUM yJIapOM MOJIOTKA OTTSAHYTh Kombe (puc. 121). 3arem mpu
oMoIIy 0apXaTHOTO HAMMIBHUKA HYXHA MPU-/1aTh KOIBIO HAUIEXKAIIYI0 (opMy.

Ecnu kombe 3a7eBaeT 3a JJUIMIC, CIEAYET MOJHSTH SJUIMIC WM KOMbE W OTOTHYTh BHH3, HO TaK,
YTOOBI OHO HE KacaJlOCh TUIATHHBI U HAXOUIIOCH OBl B IEHTPE MPEI0XPAHUTEIBHOTO POJIHKA.

AHkepHasi BWJka. HempaBuibHas QopMa pOXKOB aHKEPHOH BWJIKM MOXET CIYXKUTb HPUYMHON
HapyImIeHus paboThl MEXaHU3Ma X0J1a M Ta)Ke €T0 OCTAHOBKH.

Haan/IMep, BHUJIKA CBOMMU MJIMHHBIMH U Y3KMMHU YCUKaMHM Kacac€TcCid COCHHHHTGHBHOﬁ BTYJIKH IIBOfIHOI‘O
poOJinKa B MOMCHT, KOI'/la BUJIKA MPUTAHYTA K OTPAHUIUTCIIBHOMY HITI/I(IJTy, — B 3TOM CJIy4ac KOHIIbI YCUKOB
H606XOI[I/IMO HECKOJIBKO YKOPOTHTh.

Ecnm ma3 Buiku y3kuii, HEOOXOIMMO CTEHKH T1a3a OTIIOINPOBATh TOHKUM ITOJIHMPOBOYHHKOM, HE HapyIIIas
IUTOCKOCTH U ()OPMBI 11a3a.

Korz[a B 4YacCax, HaxoAsAlIUXCs B BCPTUKAJIBHOM IIOJIOKCHHUH, YXYAMIACTCA XOJ, TO HPHYMHA MOKCT
3aKJIIO4aThCsA B FHY6OKOM CHCINICHUH JJIJIUIICA C BHHKOﬁ, a TaK)K€ B TPECHHUH BJIJIMIICA O POXKKHU BUJIKH. B nep-



BOM CJIy4ae JUTHIIC CJIEAyeT HEMHOTO MOAOTPETh U ClieTKa HAaKJIOHUTh K OCH OallaHca, BO BTOPOM Cllydae —
OIMMWJIMTBL YTOJI POXKOB, HC YMCHbIIIAA I1a3da BUJIKU. HOHaIlaIOTCH B 4Hacax IOJOIrHyThbIC aHKCPHBIC BUJIKH,
0COOCHHO JaTyHHbIE, KOTOpPbIE OOBIYHO BIPABIISIOT JIETKUMHU yAapaMH MOJIOTKa IO IyaHCOHY, Jepika
BUJIKY Ha mojicTaBke (puc. 122).
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Puc. 121. Cniocod yninHeHusl KONbA-SI3bIYKA:
1 — BHIKa; 2 — KoNbe; 3 — MyaHCOH; 4 — HAKOBAJLHN; 5 — MOJACTABKA 1MOJ HAKOBAJIbHI; 6 — 0Ch, HA KOTOPYIO
HaJeBaeTcsl HAKOBAJIbHS
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Puc. 123. Ilepexoc nanersl (ILyHKTHP)

AHKepHas BHJIKA U najerbl. Ecim manera BeIKpommiach Ha pabodeil 9acTH, HEOOXOIUMO MTPOBEPHUTH
BO3MOKHOCTh €€ HCIONIb30BaHus. Eciay HOBOI mayieTsl HET, MOYKHO TMOAHSATH MajeTy BbIIIE WIH OMyCTUTh
HWXE, yCTPAHHUB COTIPUKOCHOBEHHE 3yObeB XO0BOTO KOJieca C TIOBPEXK/ICHHBIM YUaCTKOM MaJIETHI.

Ecmu ycranoBieH rimyOokuii X0, T. €. 3yObsl XOZOBOTO KoOJieca MaaloT Ha IUIOCKOCTh MOKOS CITUIIIKOM
JTAJIEKO OT KPOMKH TajeThl, HE0OOXOANMO BCTaBUTH MajeTy MOriay0ike B ma3 ckoOku Buikd. Korma 3yObs
XOZIOBOTO KoOJIeca MOYTH HE 3aXBaTBIBAIOT INIOCKOCTH TMOKOS, T. €. 00pa3yeTcs Tak Ha3bIBAEMbIH «METKUID»
XOJl, ¥ BUJIKA TIPH 3TOM HE MPUTATHBACTCS K OTPaHHYUTENLHBIM IITH(TaM, a 3yObs XOI0BOTO KOJeca MaJaroT
Ha WMITYJIbC TTaJIETHl, TO B 3TOM CJyd4ae Ha/J0 BBIABHHYTH OAHY WM 00€ mMajeThl W3 IMaza CKOOKH BHIIKH.
PaHbiie yeM NpUCTYNHTH K MEPECTaHOBKE MajleT, HE0OX0JMMO HPEeABAPUTEIILHO MMPOBEPUTH MAJICThI, HAT(HI
AHKEPHOH BUJIKH M XOJIOBOTO KoJieca, 3yObsi XOJ0BOTO KOJIeca U OTBEPCTHS B KAMHSX, TaK KaK HEJOCTATKH B
3TUX JIETaSIX TAK)KE MOTYT SIBISTHCS IPUYMHON MEJIKOTO X0/a.

Ecnu 3y0bg X010BOT0 KOJIeca MPOXOMAAT BBIIIE WM HIDKE YPOBHS MaJieT, HY’KHO OIyCTHUTh WJIM TOJHATH
MaJeThl, IPU YCIOBUHU, YTO Y XOJOBOT0 KOJeca M BUJIKM YCTaHOBJIEH HOPMaJIbHBIM oceBoil 3a3op. s Toro
YTOOBI IEpEABIHYTh MAJIETY B HYKHYIO CTOPOHY, €€ CIIeAyeT MePEKICUTh.

Ecnu HoOBast majera He MPOXOAWT B Ma3 BHIKH, TO €r0 MOXXHO HEMHOTO PACHIMPUTH COOTBETCTBYIOIINM
HaNMJIBLHUKOM, HE Hapymas oOmMi pagnyc BUJIKH.

Ecmm mamera nmepxutcs B mpope3n CKOOKH ci1abo, ee HeoOXOIWMO IepeKenTh. TOHKYIO IaneTy
HEOOXOAMMO TaKXe MEePEKICHTh, TaK KaK Takas IajeTa yCTaHaBIMBaeTcs ¢ mepekocoM (puc. 123). Ilepekoc
Y €r0 HalpaBiieHHEe MOXHO YBUAETh, MEAJICHHO MEPEIBUTAst aHKEP OT OJJHOTO OrPAaHMYUTENIBHOTO ITH(TA K
Ipyromy, HaOJIrOAas MPH STOM 3a B3aUMOJICHCTBUEM IMaJIeT ¢ 3yObSIMHU XOJ0BOTO KoJieca.

B gacax, y KOTOpBIX BHJIKa M MOCT BWJIKM HaxXOJATCs MOX OajaHCcoOM, HAJO MPOCIEeNNTh, HE 3a/1€BaeT JIn



TajeTa 0 MOCT BHJIKH, OCO-O€HHO KOT/a Yachl JiexkaT mudepOIaToM BBEpX.

HHH TOTO YTOOBI 3aKpCIIUTh MAJCThl HICIIJIAKOM HWJIM HUX IMEPEKIICUTH, TAKKE CICAYCT II0JIb30BATHCA
npucnocoOieHreM, MoKa3aHHbIM Ha puc. 71. Ha mameTy, KOTOpYIO Hy>KHO 3aKperuTh, HAKIAAbIBAIOT Ky-
COYKH IIeIIaKa M, Kak TOJBKO MPUCIIOCOOICHNE JOCTATOYHO HarpeeTcsl, Ha HeTo HaKIaAbIBaloT BUIKY. [lpn
3TOM OCh aHKEPHOH BWIJIKH BXOJHUT B OJHO W3 OTBEPCTUH IUTaHKW npucnocoOneHus. Kak TompKo Imeniak
paciiaBUTCs, BHJIKY HEMEUIEHHO cHMMaioT. Kakyio Obl omepamnuio, ¢ HajleTaMd HE MPOM3BOIMIN, HE
ClIeTyeT KacaThCsl HHCTPYMEHTOM HX pa0odei 4acTu.

[Ipn omnaBieHny meniaka HEJIb3s JOMYCKaTh HAIIBIBA, TaK KaK OH MOXET 3aleTh iatuHy. llemmax
TaKXC HEC OTOJIKCH NPOCTYIIaTh Ha JIMICBYIO CTOPOHY BUJIKH.

[lepememaroT maneTsl Urjiod, BUWIKY IPU STOM NPUAEPKUBAIOT dypkod. KadecTBo m umcTOTa BKIICHKH
majeT 3aBUCHT OT cTenmeHW mporpesa. [lmoxoii mporpeB BbI3bIBaeT OBICTpOE 3aTBEpAEBaHHUE IIEIUIAKa,
HeperpeThIi MeNJIaK PAaCTEKAeTC sl ¥ MOMaaaeT Ha BEPXHIOK TNIOCKOCTh BUJIKH.

[IpaBuUiIBbHOCTE BKJICHKH MaNET MPOBEPSAIOT B MEXaHU3ME MPH MAJIOM 3aBoje MpyXuHbI. [Ipy npaBuiabHO
YCTaHOBJICHHBIX TaJleTaX KOIbe HaXOAWTCS TOYHO Ha JIMHWW IEHTPOB B TOT MOMEHT, KOTJa 3y0 XOJI0OBOTO
KOJIeCa HaXOJIUTCS Ha TUIOCKOCTH UMITYJIbCA MAJIETHI.

Ocb ankepnoii Buiku. Ecim nanda ocu ciomana, ciefyeT BCTaBUTh HOBYIO Ha CBEPJIMIIBHON MaIlIHE.

[Ipn HEoOXOAMMOCTH H3TOTOBJICHHS HOBOM OCH, €€ BBITAYMBAIOT W3 3aKaJCHHOM CTalld, 3apaHee
ornymieHHO|. [landsr moarousroT Ha mand-MamnmHe, 00padaThIBAIOT OCTPHIMA YIJIaMH 0apXaTHOTO HAITHIIb-
HUKa U BopoHWIoM. Oco0oe BHUMaHME NPU 3TOM clieAyeT oOpamiaTh Ha KadecTBO oTAenkd. Ecmu ock
JOJDKHA OBITH C Pe3b00H, TO U3 CTanH CepeOpsSHKNA BBITAYMBAIOT 3aTOTOBKY, HAPE3aIOT pe3b0y, 3aKaIUBAaIOT,
OTITyCKAIOT JI0 COJIOMEHHOTO IBeTa M 00TaYMBAIOT JI0 HYXKHOTO pa3Mepa.

Econ Hqu)a OCH CJICTKa COrHyTa, €€ MOXXHO BBIPOBHATDH, JJIs1 YE€TO OCh BBIHMMAIOT M3 BUJIKKU U OTIIYCKArOT
JI0 TEMHO-COJIOMEHHOT'O IIBETA, 3aTeM Lan(y BHIPABHUBAIOT U MOJUPYIOT Ha Hang-MarinHe.

Xomosoe koxeco u TpuO. HermoTHo cuasiee Ha TpuOe X0I0BOE KOJIECO PACKIICTIHIBAIOT ITyaHCOHOM.

Ecmm xomoBoe koieco, HacakeHHOE Ha OCh TpuOa, NepKUTCs ciabo, clieayeT HEMHOTO YBEIHYUTHh
OTBEPCTHE B XOJOBOM KOJIECE NMPH MOMOIIN Pa3BEPTKH, NPUTOUUTH QyTep C YCTYIOM, 3aKpEHHUTh €Tr0 B
KoJece, 3aTeM HacaJHTh KOJIECO Ha TPUO C TaKUM pacdyeToM, YTOOBI BEpIIMHBI 3yOheB XOJOBOTO Kojeca
MIPUXOIMIIACH TIOCEPETNHE TTajeT.

IIpn HacaxuBaHWM Kojieca Ha TPUO HEOOXOAMMO TOJIb30BATHCS METHOW HaKOBalbHEH (HUTOAHKOM),
YTOOBI IPU PACKJICTIBIBAHIH HE MMOBPEAUTH TPUO.

Bonpmiolr oceBoif 3a30p XOMOBOTO KoOJieCa MOXXKHO HCIPABUTh, OTIYCTHB WM TIOJHSAB IMATOHBI HITH
N3MCHUB C MTOMOMIBIO IMTOTAaHCA BBICOTY 3alIpECCOBKU KaMHEH B MOCTY U IIJIATUHE.

BriBaroT citydam, Koraa X0J0BO€ KOJECO CHIIBHO OBET IO TUIOCKOCTH M3-3a MOTHYTOW OCH TpuOa Win
€aMoro KoJieca; e€Clii KX HEBO3MOXHO UCTIPABUTh, TO HY)KHO 3aMEHHTH BECh Y3€ll.

PamnansHoe OMeHne X0A0BOTO KOJieca NCIPABIICHHUIO HE TIOIIAETCS; KOJIECO CIEeIyeT 3aMEHUTh.

7. AHTPEHAX

Kouaeca. TIpu ncciieioBaHHM aHTpeHaXKa PEKOMEHIIYETCSl MPOBEPAThH CIUEIUICHHUS KOJIEC IMOMAapHo, T. €.
Bpaias 0apabaH ¢ IEHTPAIBHBIM KOJIECOM, IIEHTPAIbHOE ¢ MPOMEXKYTOUHBIM U T. A. Eciiv mpu BparieHuu
KOJIEC BBIIBUTCS HEJAOCTATOYHAS CAXCHHOCTh CICIUICHUS MEXTy KOJEeCOM W TPUOOM, JaHHAs mapa Koyec
JOJDKHA OBITH TIIATEIHHO MPOBEpeHa (KaK yKa3aHo Ha puc. 124) 3y0 3a 3y0oM.

s BeisiBIIeHUsT Ie()EKTOB 3alleIUICHUS B OTACIBHBIX IMapax Kojec yI00HO HCIOIb30BaTh MPUOOpP IS
IIPOBEPKU CKaTa KoJjec, OKa3aHHbIN Ha puc. 125.

Crounel  mpubopa ¢ BHEIIHEH CTOPOHBI 3aTOYCHBI HAa OCTPbI  KOHyCc. KOHIBI 93THUX  CHHIL
MUKPOMETPHYECKHMM BHHTOM HACTPAaWBAIOT MO IUIATHHE WJIM MOCTY Ha MEXIICHTPOBOE PAaCCTOSHUE
HCIBITHIBAEMOM Maphl KOJIEC.

IIpoBepsieMble Koeca BCTABNSIOT B CITUIIBI M OOKATHIBAIOT UX, BBIABIISIS Je()EKThI 3aleTICHHUS.

Or 3y0uaroit mepemaun TpedyeTcs, YTOOBI BpaIleHHE KOJIeC OBLIO IUIABHBIM C MUHUMAIBHBIM TPCHHCM.
Bremnue nedextsl 3y0uaToi mepemadn — BMITUHBI M 3a00MHBI Ha 3yObsIX, UX MOTHYTOCTh U W3HOUICH-
HOCTh — OOHAPYKUBAIOT JIYNOW. DKCIIEHTPHUYHOCTh MOCAIKU KoJieca Ha OCh (OMEHHE KoJieca) onpeiesIeTcs
MHHHUMETPOM [MHHHMeTp — TPOMBIIUICHHBIH TNPHOOp, B TMpPAaKTUKE PEMOHTHBIX MACTEPCKUX MPAKTHUECKH HE
NPUMECHACTCH. TeMm HE MCHEEC, €T0 MOKHO PpEKOMEHA0BATH JId BHECAPECHU HA 3aBOJAaX IO PEMOHTY 4aCOB. (HpI/IM pe;[)]

Koseco BpamaroT Ha CBOCH OCH, 3aKpCIUICHHOH B IICHTpaX, a 3yObs CKOJB3AT IO HAKOHCYHUKY
MUHUMETPA, BbI3bIBasl MPOJIOIBHOE MEPEMEIIEHNE €r0, KOTOPOE PETUCTPUPYETCS Ha IIKaJe, MOKa3bIBas
BeJIMUMHY OWeHUs Kojieca Tpuoa.

[Ipn rmyOoOKOM 3ameruieHnH MEXJIy 3yObsSMH KOJieC M TPUOOB BO3HHUKAECT CHUIILHOE TPEHWE, YTO



CO3/1aeT IIyM MPHU OBICTPOM BpaleHuu 3y0uaroil nmepemadn. YToObI HCIIPaBUTH TIIyOOKOE 3alleTuieHue,
HY>KHO WJIM 3aMEHUTH KOJIECO MEHBIIINM, HJIH €r0 0T(hpe3epoBaTh Ha KPYKUTEIHHOIN MalnHe (IpH 3TOM
pEKOMEH/IyeTCsl 3apaHee MPOBEPUTh YCTAHOBKY (pe3bl Mo CTapoMy Kojiecy Takoro ke mara). [Ipm
OTCYTCTBHH KPY>KUTEIHHOI M.AIIMHBI OTBITHBIA MacTep MOKET YMEHBIIUTH TUAMETpP KOJeca, ONIINBas
3yObsl ClIeIMaIbHBIM BaJIblIEBAJILHBIM HAMIIBHUKOM OaperT (puc. 126).

t

Puc. 124. IIpoBepka cuemienus 3y0beB Kojeca ¢ TpHOOM:
1 — uypkwn, ynupalomuecsi B 3y0bsi Kojec; 2 — KoJieca; 3 — HIKHSS INIATHHA; 4 — MOCTBI

Puc. 125. IIpu6op Assi NpOBEPKHU CKaTA KoJiecC

Ecnu xoneco YCTaHOBJICHO Ha TpI/I6e C IICPEKOCOM, HYKHO ITOCTAaBHUTH TpI/I6 Ha OOAHO H3 OTBepCTI/Iﬁ
HakoBaJbHU (puc. 127), a crnenuanbHbIil MyaHCOH — Ha BBICTYI TpuOa ¢ 3aJHEil CTOPOHBI U JIETKO
YAApUTh T10 IIyaHCOHY MOJIOTOYKOM.

Puc. 126. bapxaTHble HANMJIBHUKY /Il OTAEJIKH 3y0beB KOJeC U AaHAJOTHYHBIX PadoT
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Puc. 127. HakoBaabhsi. 1 — HakoBaJIbHS; 2 — IyaHCOH |I V
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Puc. 128. 3akpenienne koseca Ha Tpude:
1 — HakoBajbHA; 2 — TPUO; 3 — Koyeco; 4 —
IMyaHCOH
B Tom cirydae, xorja KoJeco HacaKEHO Ha TPUO 3KCIICHTPUYHO, €ro CICAYET BHOBb IEPECTABHUTH, T. €.
BBIOUTH TPUO M BHOBB HAJETH KOJIECO. 3aKPEILISIOT KOJeco Ha TpUOe criocoOoM, YKa3aHHBIM Ha puc. 128, ¢
MOCTIeAYIONIeH MPOBEPKOW TUITABHOCTH 3alleTUIeHUs ¢ 3y0uaThiM KojiecoM. [Ipu mamom paguanbHOM OMeHHH
KoJieca Takke MOKHO Tpodpe3epoBaTh TOIOBKH 3yObEB HAa KPYKUTEIBLHON MalllHe, HO OY€Hb OCTOPOIKHO,
4TOOBI HE cpe3aTh 3yObs U HE CJENIaTh MX TOHBIIE, WM, KaK ObLIO YKa3aHO BBIIIE, OMEHUE KOJIeca MOXKHO
WCIIPAaBHUTH OAPETTOM.
3yObsi KoJieca, MMEIOIINE 3ayCEHIIbl, LIapalMHbl U JPyTUe MEeNKHe HEAOCTaTKH, CIeIyeT 3a4HCTUTh,
CJIeTKa MO 1O 3yObsIM IMISTKOW U3 CTEKJITHHBIX BOJIOKOH (KapIoBKo#) (puc. 129).
[InockocTHOe OWeHWe Kojec MPOBEPSAIOT TEM JKe crnocoboM, kKak u OanmaHc. BwipaBHHBaroT Koseca
MHAHLETOM.

e

Puc. 129. KapuoBouyHas IeTKa U3 CTEKJIAHHBIX BOJOKOH

Tpuosl. [apanvaer 1 pucky Ha nandax TpUOOB yAAJSIOT TaK ke, Kak U Ha 1andax ocu OanaHca, HO
IIPY 3TOM INPUMEHSIOT OapXaTHBIN HAMMIBHUK U BOPOHHUJIO € MpAMBIMHU yriiamu. Ecim nanda tpuba mo-
KpbITa KOppo3ueil ciabo, ee CHUMAIOT Ha namnd-mammHe. YToObl YyCTpaHUTh OOJBIIONW paaualbHBIN
3a30p B dYacax Ha KaMHsX, CJIEQyeT IOCTaBUTh HOBBI KaMeHb. B uacax ©Oe3 kamHell OoibIION
paavanbHBIA 3a30p yCTpaHseTcs CTSArMBaHuWeM OTBepcTus. [Ipum kopposunm Ha Tpubax CMa3bIBarOT
MacjoM OOJBIION TOUMIBHBIA KaMEHb M HaTUPAIOT HA HEM OCTPBIM KOHEI UypKH; 3aTeM 3TOU 4ypKOM
CHUMAIOT KOPPO3HUIO ¢ TprOa, mociie 4ero Tpud MpoMbIBalOT B OEH3UHE.

Eciu Tpub paszpeneH Koppo3ueil CUIIbHO, TO €ro HeoOXOIMMO 3aMEHHMTh HOBBIM. Jnamerp Tpuba
noJ0MparoT Mo KaMUuOpoBOYHOI ocke. [Ipu oTCyTCTBUM Kanubpa MOXKHO 110100path Tpub, U3Mepss ero
JMaMEeTp IITAaHTCHIIMPKYJIEM WK JIPYTUM U3MEPHUTEITHHBIM HHCTpYMEeHTOM (puc. 130).

Ecnu tpeGyercst M3roToBUTh HOBYIO mardy Ui TpuOa, TO s MPaBHIBHOTO CBEPJICHUS] OTBEPCTHS
moJa wuangsl HYXKXHO TMOATOTOBUTH KOHEN TpuOa, BBIPOBHSAB €ro TOpEl TOYWIBHBIM KaMHEM
(onbmTeitHoM). Bo Bpemsi CBepIIeHUS] CMBIYKOM CIIEAYET JIBUTATh MEIJICHHO, OTBEPCTHE CBEPIIUTH B J1BA
pasa riryoxe JUIMHBI Harnebl.

[Tocne BbICBepaMBaHUS JO€Tallb MPOMBIBAIOT B O€H3MHE, MPEIBAPUTEILHO OYUCTHB €€ OT CTPYXKKH.



[IpoBonoky s mangbl 3aMMIMBAlOT HA KOHYC TaK, YTOOBl KOHYCHOCTh ObliIa MOYTH HE3aMeTHa IS
rnaza. J{is ToneTeix nand ciaemyer mpoBOJIOKY 3apaHee 3UKAJIUTh U OTIYCTUTH J0 COJIOMEHHOTO IIBETa.
3aTeM MPOBOJIOKY BCTABIISIOT TIOTHO OT PYKH B OTBEPCTUE TPHOA M 3aIIPECcCOBBIBAIOT YAapOM MOJIOTKA,
nocye yero nandy npoTayuBaroT, JOBOIAT OAPXAaTHBHIM HANMMIBHUKOM M BO-POHHIIOM OTIIOJMPOBBIBAIOT
Ha nand-mamuHe. duamerp mandsl A0KEH OBITh HEMHOTO MEHbIIE JUAaMETpa OTBEPCTUS KaMHS,
YTOOBI 00ECHIEUUTH 330D, BEJTMUKNHA KOTOPOTr'O 3aBUCUT OT AMaMeTpa Harngsbl.

[Ipu BcTaBke mandsl MO CEKYHIHYIO CTPENKY Handa J0KHa UMETh €J1e 3aMETHBIN KOHYC.
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Puc. 130. {ocka-kaau0p 1/ u3MepeHusi TPHOOB U U3MepeHHe TPUOOB KPOHLIHMPKYJIeM:

1 — nocka-kammbp; 2 — mH3MepeHHe KPOHIOHPKYJeM IIecTH3y0oBoro Tpméa; 3 — mH3MepeHHe KPOHIMPKYJeM
ceMu3y00Boro Tpuda

Buntsl. CnomaHHBIE BUHTHI 3aMEHSIOT HOBBIMH. ISl yHaneHHss CIOMAaHHOTO BHMHTAa W3 IUIATUHBI
IIPUMEHSIIOT HECKOJIBKO CIIOCOO0B.

1. Ecnmu cnoMaHHBIH BHUHT BBICTYyNAaeT CBEpXYy HaJl IUIATUHOMW, CIEAyeT MOMBITaTbCsi Hape3aTb Ha HEM
LIJTUII ¥ BBIBEPHYTH €TO OTBEPTKOM.

2. Ecnu ciioMaHHBIN BUHT HE TIOAJAETCS BBIBEPTHIBAHUIO OTBEPTKOM MJIM BUHT HE BBICTYIIAET HAPYKY, €0
ClIelyeT cMa3aTh MAcJIOM U TOIBITaThCS BEIBEPHYTh OCTPUEM I'paOIITHXENs WM 3aBUHTUTh BUHT TaK, YTOOBI
€ro MO>KHO OBUIO BBIHYTH C 3aJJHEH CTOPOHBI ITATHHEI.

3. Ecnu cioMaHHBIH BUHT OCTAJICSI BHYTPU OTBEPCTHS, €I0 3aKUMAIOT C ABYX CTOPOH OCTPUSIMH BHHTOB
[IOJKOBKM U, TMOBOpauWBas OT ce0s, 3TH BUHTHl OJHOBPEMEHHO OTBHHYMBAIOT OCTABIIWICS BHYTpPHU
OTBEPCTHS CJIOMaHHBIN BUHT (puc. 131).

Puc. 131. ITogkoBKa /i1 BLIBUHYHBAHMSI 32JIOMAHHBIX BUHTOB

B Tex ClIydasax, Koraa CIIOMAHHBIA BUHT HaXoJUuTCA B HaTYHHOﬁ ACTaJI, €Tr0 BBITPABIAKOT pacTBOPOM
KBAaC1oOB. I[J'I?[ OTOro, CHAB C IUIaTHHBI BCC€ CTaJIBHBIC JCTATIM, IIOIPYXarT €€ Ha HECKOJBKO CYTOK B
KOHIICHTPHPOBAHHBII PacTBOpP KBAacCIOB, KOTOPHIE BBI3BIBAIOT KOPPO3UIO OOJOMKAa BHHTA, pa3benasl ero.
OcraTok O6J'IOMK3. BbIAABJIMUBAIOT U3 OTBCPCTHUA U TIIATCIILHO MPOMBIBAIOT IJIATUHY.

Ecimm pe3nba B miatwHe MOBpEXICHA, CIeIyeT Hape3aTh HOBYHO pe3bOy OOJBIIOTO IuaMerpa WId
NpeIBAPUTENBHO Pa3BEPHYTh OTBEPCTHE U 3aIpeccoBaTh QyTep.

KameHn. .HOHHYBIIII/Iﬁ 501051 BLIKpomHBmHﬁCﬂ KaMC€Hb HCOGXO)II/IMO 3aMCHHUTH HOBBIM. HOBpe)K)ICHHLII\/'I



KaMEeHb BBIJABIMBAIOT IIOCKOOOPE3aHHOM 4ypko# (IyTHrosbleM). BHYTpeHHIOI HOBEPXHOCTH ONpPaBbl
KaMH$ (THE3710) OYHIIAIOT OCTPHIM JIATYHHBIM CTEp)KHEM, HO TaK, YTOOBI HE HCIMOPTHUTH MOCATOYHOE MECTO
[10J1 KAMEHb.

S

Puc. 132. KpuBo noca:keHHbIii CKBO3HOI KaMeHb

Puc. 133. KpuBo nocaskeHHbI HAKJIAJIHOH KaMeHb

[TonOupate HOBBIN KaMeHb HEOOXOIUMO TaK, YTOOBI OH JIETKO 3alpeCcCOBHIBAICS B OTBEPCTHE, HO HE
Kadajcsd B HEM M YTOOBI JMaMETp OTBEPCTHS KaMHS COOTBETCTBOBAN IHAMETPy Hamndbl ¢ HEOOIBIINM
3a30pOM.

KpuBo nocakeHHBIN KaMEHb MOKET MPUBECTU K YBETUUCHHUIO TPEHUS U K YXYIIICHUIO X0/a 4acoB (puc.
132 u 133), Takoit kaMeHb HY>KHO TIEPEIPECCOBATh.

Ecmu B mexanusme (OeckaMHEBOM) pa3pabOTaHO OTBEPCTHE M CMEIICH €ro IeHTp, Kak, Halpumep,
OTBEPCTHE B MOCTY WJIU B IIATHHE IS @bl IICHTPAIILHOTO KOJIECa, TO CICAYET:

1) pa3menuth HecpaOOTaHHYIO YacTh OTBEPCTHS Ha JIBE PaBHBIC YacTH M MPOBECTH YEPTHIIKOW 110 MOCTY
WJIM IUIATUHE TOHKYIO JIMHUIO;

2) 3aTeM MPOBECTHU APYTYIO JUHHIO MEPICHINKYIIPHO MEPBOI uepe3 LEHTP OTBEPCTHS;

3) pa3BepHYTH OTBEpPCTHE W 3ampeccoBaTh riyxoi ¢yrtep. [lo paHee mpoBeneHHBIM JIMHUSAM IMPOBECTH
nann yepes ¢yrtep. [lepecedenne nmuaMi 1 OyIeT EHTPOM OTBEPCTHSI.

[Tocne 3TOr0 MPOCBEPIUBAIOT OTBEPCTHE M Pa3BEPTKON TOBOIAT IO HAAJIEKAIIEro pa3Mepa, CHUMAIOT
3ayCeHIbl, IeNaloT CHapY XU 3eHKepoM (puc. 134) HeOonpuioe yriyOneHre B MOCTY WM IJIaTHHE Ui Macia
U 3aT€M OTBEPCTHE OTIOJUPOBBIBAIOT.

Puc. 134. 3enkep 1711 pa33eHKOBKH OTBePCTHIi:
1 — 3eHKep; 2 — py4HbIe THCOYKH € 3¢HKEPOM

3aBonHoe (KOpOHHOE) KoJieco. 3aBoJHOE (KOPOHHOE) KOJEeCO JOJDKHO BpamaThCsl ¢ MHUHHMAaJIbHBIM
3a30poM. CrauymBas HWKHIOIO TUIOCKOCTh HAKJIAJKH I KOJBIIEBYIO IMOAKIANKY Ha KamHE, YCTPaHSIOT
U3JIMIIHUN 3a30p. YCTyll Ha MOCTY, Ha KOTOPOM 3aKpEeIJICHO 3aBOJHOE (KOPOHHOE) KOJIECO, OT BPEMEHHU
cpabarbiBaetcs. /g ucnpaBieHus 3TOro AeeKTa H3TOTOBIAIOT KOJIBIIO U3 XOPOIIO MPOKOBAHHOH JIMCTOBON
JaTYHH HAJUISKAICH TOIIIMHBI WIIA U3 CTaJIH.
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Puc. 135. UcnpaBieHne ycTyna Ha MOCTY 3aBO/IHOTO KoJIeca:

1 — cpaGoTaHHBIi ycTyn MocTa; 2 — 00TOYEHHBIH YCTYI; 3 — BBITOYHOE KOJIBLO; 3 — KOJIbIIO, HA/IeTOe HA YCTYH

Cuavaia IMPOCBEPJIMBAIOT OTBEPCTUC HYIKHOTO pa3sMepa, 3aTEM Ha CTAHKC 00TauMBaIOT pa3pa60TaBm1/H710;I
YCTYNl B MOCTY, NpuAaBasi eMy TakoW pa3Mep, Kak 3TO MOKa3aHO HMyHKTHpoM Ha puc. 135. Ilocne storo



MIPUTOHSIOT CaMO KOJIBIIO.

Komnbiio 00TaunBaroT cHapyxu O pa3Mepy BBIEMKH B 3aBOJJHOM KoJjiece. 3aTeM CTauyMBarOT €ro C JIBYyX
CTOPOH IO TUIOCKOCTSIM U PAacTaYMBAIOT OTBEPCTHE KOJIbLA HACTOJBKO, YTOOBI JISTKMM YIapOM MOJOTKA
MOXHO OBIIO OBI IMPOYHO HACAJHUTH KOJIBIIO HA YCTYTI.

Bapa6annoe koJieco. Eciu B 6apabaHHOM KoJiece KBaJpaTHOE OTBEPCTUE pa3padOTaHO M YIJIbl KBapara
Baja OapabaHa TOXe pa3paboTaHbl, BO3HUKAET NEPEeKOC 0apabaHHOrO Koijieca. BhIBalOT ciyuyau, Koraa
OapabaHHOE KOJIECO TIOJHMMAETCS HACTOJIBKO BBICOKO, YTO 3yObsi OapaOaHHOTO Kojeca TepsIOT CBA3b C
3yObsSIMH 3aBOJHOTO KoJieca, W cobadka MpOoCKakwBaeT Iox OapabanHOoe Kojeco. s yCTpaHEHHS 3TOTO
nedekrta clieyeT yBEIUYUTh B KOJiECEe KBajpaT, BCTABUTh B HETO QyTep, 3aTeM B 3TOM (yTepe BBIMUINUTH
BHYTpPHY HOBBIU KBajpaT MO pa3Mepy KBajpaTa Ha Bamy. [IpemBapurenpHO Hy»KHO MCHPaBUTH KBaJapaT Bajia
KBaJIPaTHBIM TOTyOapXaTHBIM HANMIBHUKOM, C JBYX CTOPOH KOTOPOTO CHSATAa Hacedka Ha kKamHe. MHorma
npyu HEOONBIION pa3paOOTaHHOCTH KBaJpaT HCHPABISIOT CTATHBAHWEM OTBEPCTHS C HYETHIPEX CTOPOH
MTyaHCOHOM-3yOHIIOM.

Hcnpasienue U BcTaBKa 3y0beB B 3aBOAHOM U 0OapabGaHHOM KoJgecax. Eciau B 3aBogHOM WiH
0apabaHHOM KoJiece CJIOMaH OJIMH WJIM HECKOJIBKO 3yOBeB M JIPYToro Kojeca JUIst 3aMEHBI HET, TO BCTAaBISIOT
CTaJIbHOW 3y0 TakK ke, KaKk M B KOJECax aHTPeHaXKa, 3aTeM €ro MPOMaWBAIOT JIATYHHBIM WIH CepeOpPsSHBIM
MIPUITIOEM W TIpUjaalT 3yO0y Hamexkamyto ¢gopmy. Korieco 3akanmmBaioT W OTITYCKAarOT JO CBETJIO-CHHETO
nBerta. [ yckopeHus paboThl MOKHO BBEITTHIIHTH 3yObsl M3 CTApOTO KOJIeca, HO 3yObs TOJDKHBI OBITH TOM JKe
¢dopmbl. B ciryuae mojoMku TOpHOBOro 3y0a B 3aBOJHOM KoOJiece CTaBsT Ha pe3bOe HOBBIM 3y0 M Takke
[IPOTIAUBAIOT IPUTIOEM .M IPOU3BOJIAT TEPMOOOPabOTKY Koseca.

Ecnmm 3y0bst 3aBOTHOTO KOJeca TYTO MPOXOMST B 3yObsSX 3aBOMHOTO TpuOa (II0Ty0O0UOHKA), 3aICIIICHHEC
CJICAYCT UCIIPABUTL IYTEM OITMJIIOBKH 3Y6I)eB 3aBOJHOT'O TpI/I6a TPECYroJIbHbBIM HAITUJIbHUKOM.

HUcnpaBienue codauxmu. Eciim cobauka mmeeT OOJBIION BEPTHKAIBHBIA 3a30p, TO €r0 YMEHBIIIAOT,
ormyckasi BUHT. [|Jig 3TOTO yKOpa4yMBaKT BTYJKY, HA KOTOPOH yCTaHOBIIEHa co0ayka, WIN TIOIKIAJBIBAIOT
maitoy. B kpaiiHeM ciydae, MOXKHO H3TOTOBUTEH HOBYIO COOQUKY.

8. IBUI'ATEJIb

Bbapaban. [lehopmupoBanHbie 3yObs B OapabaHe HCIPaBIAIOT TaK ke, Kak W 3yObsid B Kollecax
anrpeHaxa. CnoMmaHHble 3yObsi B OapabaHe HCIPABIISIIOT CIEAYIOMINM 00pa3oM.

Ha mecre ciomanHOTO 3y0a BBICBEPIHMBAIOT OTBEPCTHE, B KOTOPOM HApe3alT pe3b0y M BBHHUMBAIOT
Hape3aHHYI0 HarapTOBAaHHYIO JIATYHHYIO POBOJIOKY.

Bcrapnennslie 3y0bs NpUNanBaiOT OJIOBSHHBIM IPUIIOEM, HO Tak, YTOOBI HE OTXKedb Bech OapabaH. [locie
MPUNANKK W3IMLICK JaTyHH OTpe3aloT. BreimmieHHble 3yObsl JOIDKHBI MMETh Takyl ke (opMmy, Kakylo
MMEIOT UCTIpaBHBIC 3y0bs OapabaHa.
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Puc. 136. Ilepexoc 6apadana

bapaban B coOpaHHOM BHJIe HE JIOJKEH UMETh IepeKoca B MOCA0YHBIX MeCTaX IUIaTHHBI K MocTa (pHC.
136). bapaban momkeH CBOOOMHO BpamiaThCs HAa CBOEM Bajy, HO NPHU ATOM HE JOJDKEH HUMETh OONBIINX
3a30pOB KaK paJualibHBIX, TaK U OCEBBIX. [Ipu m3numrHeMm paguanbHOM JIO(TE pa3pabOTaHHOE OTBEPCTHE
CJIEIyeT CTSHYTh CIIEIUANBHO IMOA00paHHBIM TIO0 pa3Mepy OTBEPCTHUS IIyaHCOHOM C BHYTPEHHEHW BBITOYKOM.
CraruBath OTBEPCTHE HYKHO ¢ BHYTPEHHEH CTOPOHBI Oapabana, HO TakK, YTOOBI HE CMECTHTHh OTBEPCTHE B
ctopoHy. llpum >TOM HaKOBaJlbHS JODKHA OBITH HCKIIOYUTENHHO Thankoil. Eciam 3a30op Oonbimol u
CTSATUBAaHUEM OTBEPCTHUS YCTPAHUTh yKa3aHHBIN HEJOCTATOK HEINb3sl, TO B OTBEPCTHE HEOOXOJMMO BCTABUTh
tdytep. nst sToro B GapabaHe pa3BepTKON yBEIWYHBAIOT TUAMETP OTBEPCTHUS, KOTOPOE HYKHO CHApyXU U
BHYTPH HEMHOTO pa3-3€HKOBaTh. 3aTeM OEepyT JATyHHBIH MPYTOK, IO IWAMETPy HECKOJBKO OOIBIINI
oTBepcTHs OapabaHa, ¥ MPOCBEPJIMBAIOT B HEM OTBepcTHE. JIMIIHUI KYCOK JIATYHHOTO MPYTKa OTPE3aI0T
no63ukoM. [lonydeHHyIO BTYJIKY HAJE€BAalOT HA JIEPKaBKy W OOTAYMBAIOT HA TOKAPHOM CTaHKE, NMPUIAB €
OWIHHAPAYECKYI0 POpMy C O4eHb MaibIM KoHycoM. DyTep ¢ 0AHON CTOPOHBI AODKEH OBITH TIOCKUM, a C
I[perﬁ HUMETD BBITOUKY IJIA 3aKJICIIKU.



JnmHa dyTepa moipKHaA OBITH 3apaHee TOYHO ompeferncHa o 6apabany. @yTep BCTABISIOT ¢ BHYTPEHHEH
CTOPOHBI, HO TaK, YTOOBI OH TUIOTHO BXOAMJ OT PYKH OOJbBIIEC YeM Ha IOJIOBHHY CBOCH IJTUHEI. 3aTeM,
MoJIoXuB OapabaH Ha JIEpeBSHHYIO IUIAHKY TBEpPAOH mopozsl (OyK, ny0), ocaxuBaroT (yTep, JEerko yaapss
MOJIOTKOM TIO THTIOCKOMY TiyaHcoHy. Ilocne »3Toro, 3akpenwB B THCKaxX KPYIUIyIO TJIAIKyH0 HAaKOBAIBHIO,
yCTaHABIMBAIOT HA Hel OapabaH BHyTpeHHEH CTOPOHOM, Ha BBITOUKY (yTepa CTaBsT MONYKPYTIIbIA ITyaHCOH
U JIETKO YAAPSIOT MO0 HEMY MOJIOTKaM.

[Tocme 3ampeccoBku ¢yTepa pa3BepTKOM JOBOAAT OTBEPCTHE IO HEOOXomuMmoro pasmepa. UToOw
OTBEpPCTHE HE TMOIYYMIOCh KOHHYECKHM, €T0 Pa3BOPAYMBAIOT C ABYX CTOPOH, NMPHU STOM OTBEPCTHE HEOO-
XOAMMO dYallle MpOBEpsATh 1O Baly: Bal OapabaHa JOJKEH BXOIHTh B OTBEPCTHE CBOOOJHO U HUMETh
HeOOJIBIIION 3a30p.

B Ttex ciywasx, xorga mociie WCTpaBieHUs WM (YTEPOBKH 6apabana HAPYIIAIOTCA paTuallbHBIE U
OceBbIe 3a30pbl U OapabaH Ha Baly ObeT, UCHPABICHHE MOXKHO MPOU3BECTH IMEPECTAHOBKOM KPBIMIKH. DTy
OTIEpalfIo ClIeAyeT MpOoJeNaTh HECKOJBbKO pa3, moka OapabaH He OynerT BbIpoBHEH. Ecim HET oceBoro
3a30pa, Hy»KHO HIDKHHIA KOHEIl BaJla yIepeTh BO YTO-HHOYb TBEpAOE U CBEpPXY CJerka HakaTh Ha OapaOaH,
9TOOBI MOSBHIICS HayIeKam il modT (puc. 137).

[Ipr HEOOXOIMMOCTH YBEIWYHUTH OCEBOW 3a30p Bajla HYXXHO NEpPEBEPHYTh KPBIIIKY U BCTaBUTH €€ B
OapabaH 0e3 BanmuKka. 3aTeM ITOCTaBHTh CBEPXY BalMK OapabaHa, ClIelka HA/JaBUTh Ha BaJMK YKa3aHHBIM
BBITIIE criocoOoM. OTBepCTHE B KPHIMIKe OapabaHa UCTIPaBIISIOT U MPOBEPSIIOT TaK XKe, Kak u B Oapadame, T. €.
CIIOCOOOM CTSTHBAHMS TyaHCOHOM WJIM BCTaBKOH (yTepa.

Ecmu xpsitka nepxutcs B 0apabane c1abo uitu, HA0OOPOT, HE BXOIUT B HETO, HEOOXOAUMO:

1) mpu cnabo cHUIAIIeH KPBIMIKE CY3UTh OTBepCTHE B OapabaHe, T. €. BHITOUKY U KPBINIKH, IS YE€To,
CJIeTKa Ha)KMMasi BOPOHIIOM TI0 TIEPUMETPY KPOMKHU OapabaHa, 00ECIICUHNTh ITIOTHOE 3aKPBIBAHNE KPBIIIKH B
Oapabane (puc. 138);

)
w Puc. 138. VYmeHblleHHe auaMeTpa BBITOYKH B

OapadaHe 17151 3aKpelJIeHUs] KPbIIIKH:
1 — 0OapabaH; 2 — BBITOYKA [JISl MOCAJAKH KPbIIKH
6apabana; 3 — BOPOHHJIO

N

Puc. 137. Cpnocoé mnoayyeHuss Jwdpra B y3ie Bajaa
6apabana

2) ecnm KpblIIKa HE BXOAUT B OapabaH, cilefyeT MPOUTH pe3liaM M0 OKPY>KHOCTH BBITOUKU OTBEPCTHSA C
BHYTpPEHHEH CTOpPOHBI OapabaHa 70 oOecrieueHus MIIOTHOM MOCAaIKH KPBIIIKH.

Puc. 139. U3mepenue 6apadana IITAHTeHUHPKYJIEM:
1 — u3MepeHNe BHYTPEHHEI0 IUaMeTpa; 2 — U3MepeHue rIyOMHbI; 3 — U3-MepeHue TOJIHHBI
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Puc. 140. Ilnnus! 11s1 BbIIABJIUBAHUS
KPIOUYKa B cTeHke 0apadaHa:

1 — BUHT, BbIIABJINBAKIIHI KPIOYOK;

2 — BHHT-PeryJisitop; 3 — BBICTYI ¢ KAHABKOI
IJISl KPIOYKa

[Ipu HeoOxomuMocTu noadopa HOBOrO OapabaHa WIIM KPBIIIKKA MacTep OINpenesseT pasMepsl IO MECTYy.
Mg 6onee TouHOW M yJOOHOU pabOThl PEKOMEHYETCs TI0JIh30BaThCS IITAHTCHIIUPKYIeM (puc. 139).

IIpu mombope Oapabana HY)KHO CTPEMHUTHCS K TOMY, 9TOOBI KpBINTKa OapabaHa HE yIHpaaach B 4aCOBOE
KOJIECO W B IUIATHHY, a 6apabaH — B LEHTpaJIbHOE KOJIeCO; OOKOBBIE CTEHKH OapadaHa He Kacaluch 3yObeB
MIEPEBOTHOTO KoJieca; 3yOns OapabaHa MMeNn Xopollee 3alelIeHue ¢ TPUOOM LIEHTPaJIbHOrO KoJeca.

Puc. 142. IIpope3b B cTeHke 0apadaHa NJIsi KpIOYKa
NPYKAHBI

Puc. 141. Cpnocod BcTaBkH Kproyka Oapa0ana Ha
pe3noe:
1 — 6apadan; 2 — 3aroToBKa JUIsl KpIouka 6apaéana

Ecnmu B Gapabane mpuTymmiics KPIOUOK, €r0 MCIPABISAIOT HOXKOBKOH. EcIu KpIOYoK ClioMaH, TO IS €To
BOCCTaHOBJICHHS IPUMEHSIIOT TPH Crioco0a.

1. Kprouok BBIJaBIMBAIOT B CTCHKE OapabaHa crienuaibHBIMU muniamu (puc. 140).

2. B 6akoBoii cTeHke OapabaHa MPOCBEPIIMBAIOT OTBEPCTHE, HAPE3AIOT B HEM pe3b0y U ¢ BHYTPEHHEH
CTOpPOHBI OapabaHa CHMUMAIOT 3ayceHlbl. OTBepcTHE TOKHO ObITh TOYHO MOCEpEIUHE BBICOTHI Oapa-
0aHa, T. €. MEXIy JTHOM €ro M KpBIIKON. 3aTeM HaropTOBBIBAIOT JIATYHHYIO MIPOBOJIOKY, Hape3aloT Ha
Hell pe3p0y U BBEpTHIBAIOT B Oapaban (PucC. 141) HacTOMBKO TTyOOKO, YTOOBI BHICOTA KPIOYKA JIUIIIH
HEMHOTO TIpEBBIIIANIa TOJIIMHY TPYXKUHBI, TIOCIE Yero KPIOYOK MpHUMauBaroT. HapyxHbI KOHeIl
MIPOBOJIOKH OTPE3al0T HAMMMIBHUKOM — HO>KOBKOH, 3apaBHUBAIOT HAMMMILHIUKOM 3aT0JJITUIIO CO CTEHKOM
Oapabana. 3. B Ooyee KpymHBIX Yacax peKOMEHAyeTCsS Ha BHYTPEHHEH CTeHKe OapabaHa mpopes3arh
MecTo JiJ1sl Kprouka (puc. 142) He TiryOe MPOTOYKH, Ha KOTOPYIO JIOKHUTCS KphIIIKa. [Jis 3TOT0 HY>KHO
caenaTh TIpaOlUTHXENeM pHUCKY, a 3aTeéM TpeXI'paHHbIM OapXaTHBIM WIHM MOJIyOapXaT-HbI'M
HaNWJIBHUKO,M cienaTh yriayonenue. OKOHYATENbHO YIITyOIeHHe MOAIpPaBISIOT HOXKOBKOM OCTOPOKHO
U HETJIyOOKO.

[Ipu cnomanHoM BHHTE B Bajie OapabaHa, KOTJa OCTaTOK €ro BBICTYHAaeT Hapyxy, cieayer (He
MOBPEIMB Ha Bajie KBaJapaTa) ceiaTh LUIMI (KaK B TOJIOBKE BHHTA) M OTBEPTKOH BBIBEPHYTH ero. Eciu



yKa3aHHBIM CIIOCO0aM CIIOMaHHBII BUHT HE yAacTCs, BRIBEPHYTb, TOTJa PEKOMEHAYETCS OCTPBIM YTIIOM
IITHXENs HaJaBUTh COOKY Ha CIIOMAaHHBIM BHHT M BBIBEpHYTh. ECM M 3TOT cmoco® He AacT pe3ylbTaToB,
HEOOXOIUMO BBICBEPJIHMTH CIIOMaHHBI BHHT, HE TOBpeduB pe3nOy B Baje. Ecnu clomaHHBIM BUHT He
MIO/IAaeTCS CBEPIICHHUIO, Ball HYKHO OTITyCTUTH. [Ipn Bcex ykazaHHBIX criocobax HeOOXOAUMO Ball TOJIOXKHUTh
B MacjoO U XOpOIIO MPOTpeTh, YTOOBI ,Macs0 3aMOJIHIIO BCE MOPHI pe3bObl BUHTA. ECiM KpIOYOK Ha Baily
bapabana 3aTyNUICS WK €ro KOHEI HaJUIOMJICH, CIeyeT B IIEPBYIO ouepeab Haape3aTh KPIOUOK B TIyOHHE
HOXOBKOH. Eciu 3TuM crmoco0oM HCIpaBUTh KPIOYOK HE YAAeTcs, CIeIyeT CAelaTh HOBBIH KPIOUOK, IS
4ero:

1) mpocBepAnTh B Bajle OTBEPCTHE TaK, YTOOBI KPIOUOK MMEJ HAKJIOHHOE TTOJ0XKEHHE;

2) 3a4UCTUTH OTBEPCTHE CBEPXY [0 3ayCEHIIEB;

3) 3anmIUTh CTATPHOW KOHUMYECKUN MTU(T M BIPECCOBATH B OTBEPCTHC;

4) OTKYyCHTb M3ITUILEK ITH(TA, a ITUPTY NPUIATH HaJUIeKANTyI0 popMy Kprodka (puc. 143).
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Puc. 143. U3roroBiieHne HOBOI0 KPIOYKa BaJjia 0apadaHa

Kprouok momkeH OBITh clleNaH 3amo U0 ¢ OKPYKHOCTBIO Bajla, B CepelnHe yCTyma Baja. Ecim kprodok
HE B CEpelIUHEe, TO OH CABUHET MPYXUHY B CTOPOHY M MPYKHWHA OyIeT TepeTh JHO OapabaHa WM KPBIIIKY
ero. Kprouok J0mKEeH MPOYHO 3aXBaThIBATh 3aMOK HPYKUHBIL.

IIpyxuna. [Ipu BcTaBKe HOBO MPy>KHHBI HEOOXOIMMO TIPABIIILHO TOI00paTh e pasMep.

Ecmu npu pemonTe Oymer mocraBiicHa Oojiee CWIbHAs MPYKHHA, 9€M 3TO HEOOXOAMMO IS TaHHBIX
4acoB, 3TO (NIPH TOJHOCTBHIO 3aBEJCHHOW MPYXHUHE) MPUBEIET K YBEIMUCHUIO aMIUIMTYIbl KOJICOaHHS
OanaHca, ¥ BO BpeMs X0Jla YacOB JJUIUIIC CTaHET YIapAThCS 00 0OpaTHYIO CTOPOHY pOXKKa («mpHcTyk»). K
KOHILY 3aBOJia XOJ CTAHOBUTCS BSJIBIM, UTO 3aTPYIHAET TOYHOE PETYIUPOBAHUE X0J1a YACOB.

[Ipu ycraHoBKe clia0oi MPYKUHBI X0 B 4acax OyJeT Takke BsulbiM. OTpEryaupoBaTh X0 TaKUX 4acOB
HEBO3MOKHO.

Puc. 144. Kanuop aJ1s u3MepeHus TOJMHBI M IIMPUHBI NPYKUHBI

Kopotkas npyxrHa B OITyIIEHHOM COCTOSIHUM MMeeT MeHee 8,5 BUTKOB. bapaOaH ¢ Takoil npy>KuHON He
caenaet 4,5 — 5 00opoToB. [IpogomKUTETBHOCTS X012 YaCOB C KOPOTKOM MPYKUHOW HEJOCTaTOYHA.

JnunHas mpykuHa 3amojHseT Bech OapabaH, M OH Takke He nenaeT 4,5 000pPOTOB, Tak Kak MPYKUHE
HeTJIe Pa3BEepPHYTHCS, YTO PUBOJIHT K TEM K€ PE3yJIbTaTaM, YTO U P MMOCTaHOBKE KOPOTKOM MPY>KUHBI.

Yepecuyp mmMpokas MpYXKHHA, BBICTYMAoLIas BBIIIE MPOTOYKH B OapabaHe, TpeTcsa O KPBILIKY U THO
Oapabana. Takas nmpy>KHMHa CBOPaYMBACTCSI U Pa3BOPAUMBACTCS CKauKaMH, YTO BIHMSIET Ha XOA 4acoB. Yackl
13-3a YKa3aHHBIX HEJOCTATKOB MOTYT MMETh BsUIBIH XOJ WJIM COBCEM OCTaHaBiuBaTbcd. [Ipu mumpoxoit
NPY>KUHE KPBIIIKAa MOXKET YACTHYHO MJIM MOJTHOCTBIO BBIMTH M3 TIOCAI0OYHOTO THe3/1a Oapabana.

V3Kkas npy>KHHa B padOTe HEMOJIHOLICHHA, TaK KaK OHA CBEPTHIBACTCS U Pa3BEPTHIBACTCSI BOJIHOOOPa3HO U
OYCHb CHJILHO TPET KPBIIIKY U THO bapabana.

[on6op npyxunbl. [IpyXuHy N0 MUPUHE U TOJIIMHE MOJOUPAIOT, MOJIB3YSICh CIEHUATFHBIM KaTHOpOM
(puc. 144). lupuHa npy>XUHBI 10JKHA OBITH TpUMepHO Ha 0,1 My MeHbILIe BHYyTPEHHEH BBICOTHI OapabaHa.

VKa3aHHbIE YCJIOBUS HEOOXOAWMBI sl HOPMadbHOHM pabOThl MpPYXWUHBI, T. €. CBOOOAHOTO €€
pa3BepThIBaHML. | 0THOCTH HOBOI NIPY’KHUHBI AOJIKHA OTBEYATh CIECAYIOLUIUM YCIOBHUIM:

1) TonmuHa NpyKUHBI HE JOJHKHA OBITH Oonbie 1/30 quamerpa Bana 6apabana;

2) B OapabaHe ODKHO HAXOJUTHCS CTOJBKO BHUTKOB IPYXHHBI (MHHMMYM 8,5), 4T0OBI OBLIO
obecrnieyeHo 4,5 — 5 06opoToB OapabaHa Ipu MOJIHOM 3aBOJIE MPYKUHBI.



3a cytkm Oapaban nmemaer 3,5 — 4 oOopora. 3amac 3aBOJHON TPYKWHBI HEOOXOIUM  JUIS
MOCTOSTHHOTO PaBHOMEPHOTO X0/1a YaCOB B TEUCHUE CYTOK.

Yuciio 060poToB 6apabana npoBepstoT BpyuHyto. Jli1st 3TOoro Ban 6apadaHa 3aBUHYMBAIOT B PyYHBIC
THCOYKH M 3aKPYYHBAIOT €ro PyKOH J0 OTKa3a (0 MOJHOM 3aBOJKU MPYXKHHBI), CUUTAs IPU ITOM,
CKOJIbKO 000pOTOB cAenan b6apaban.

[IpakTHYeckn YCTaHOBJICHO, YTO MEXKIY KOJHMYECTBOM BHUTKOB CIYIICHHOW NPYKWUHBI H YHUCIOM
000pOTOB bapabara CyMECTBYET CIEIyIONIee OTHOIIICHHUE.

Uucio BUTKOB IIPYKUHBIL B Yucno 06opoTos
CIYIIIEHHOM COCTOSIHUHU Oapabana
10 5
10,5 Jo 5,5
11 »6
11,5 »6,5
12 »7
12,5 » 7,5

H3roroBieHne HaApyKHOT0 3aMKa NMPYKUHBI. FIMeeTCst HECKOJIBKO Pa3HOBUAHOCTEH HAPYKHBIX 3aMKOB
MPYKHHBI:

1. OTBepcTHe-3aMOK.

2. SI3bIYOK, MPUKJIETIAHHBIN K KOHILY MPYKUHBI.

3. Konern npy»>uHbBI H30THYT NeTiei O0e3 BKIIaIbIIIA.

4. 3aMOK ¢ IBYCTOPOHHHM BBICTYIIOM, UMEIOIIUM (opMy OykBbl T (BBICTYNBI BXOIST B OTBEPCTHS
KPBIIIKA U THA OapabaHa).

5. 3aMOK C BKJIQJIBIILIEM.

U3 Bcex 3aMKOB MBI OCTAHOBUMCS Ha JIBYX MOCJICAHUX, HAMIYYLIMX O KAYECTBY.

3aMOK C BBICTYIIOM M3TOTOBJISIIOT M3 MOJOCKH CTalld, IIMPUHON HE MEHee YJIBOCHHOW IIMPHHBI
MPYXUHBI U 110 TOJIIMHE, paBHOU mpyskuHe. [1o10CKy cTanu OTmycKaloT A0 TEMHO-CHHErO I[BE€Ta U Ha
000MX KOHIIAX [eNalT OTBepcTHs. [l M3roTOBIEHHUS OTBEPCTUH PEKOMEHIYEeTCS HW3rOTOBHUTD
WHCTPYMEHT — 3€HKOBKY M3 KpPYIJIOTO HamWJIbHUKA, Yy KOTOPOTO KOHEI 3aTOYUTh TaK, YTOOBI
00pa30BaICh TPU TUIOCKOCTH C TPeMsi OCTPHIMH yriaMH. B IIeHTpe MpYy>KWHBI U TOJOCKH HY>KHO
cieNaTh OTBEPCTHSI, KOTOPhIE C HAPY)KHBIX CTOPOH M B IIEHTpPE HEOOXOJMMO Pa33eHKOBaTh. BHICTYIIBI
00s13aTeTbHO JTOJKHBI OBITH 3aKpYTJICHBI W BXOIUTH B OTBEPCTUS OapabaHa W KPBIIKH C MaJIbIM
m0(hTOM, HE BBICTYTIAs BHINIE TUIOCKOCTH KPBIIIKA U Oapadaua.

Puc. 145. IIpouecc U3roToBJICHHUS] HAPY?KHOI'0 3AMKA NPYKHHBI:

1 — oTkuTr W 3aru6é NPY>KUHBI IIOCKOTYOAMH HA OTHe; 2 — MPHKHM INIOCKOTY0IIaMHu Ha OrHe- 3 — OTpe3aHHBIN ¢ ABYX
CTOPOH 320CTPEHHBbI BKJIAABII; 4 — roTOBBI 3aMOK ¢ BKJIAJBIIIEM; 5 — roToBBIif 3aMOK ¢ BBICTYNaMH; 6 — MOJHOCTHIO
roToBasi NPy:KHHA

3aMoK ¢ BKJIQJIbIIIEM H3TOTOBJIAIOT CJICAYIOIIHUM o6pa30M. I{OKpaCHa OTXUT'alOT KOHCL ITPYKHWHBI,

IPUMEPHO PABHBIN MOJIOBHUHE IIMPUHBI BHYTPEHHOI'O OTOXIKEHHOIO KOHIA NMPY>KUHBL. OTOXOKEHHBIN



KOHeIl Ha OrHe OBICTPO 3armOaroT M CIUTIOMIMBAIOT TEIJIBIMH IJIOCKOTYOIaMH, OCTaBIISAsS MaJEHbKUIN
3a30p. M3nuiek npy>KUHBI OTPE3ar0T HAIWJIBHUKOM HJIM HOYKOBKOM, OCTaBJISIsI BBICTYN 3aMKa JJIUHON 1
— 1,5 mm. 3arHyThI BBICTYII 3aMKa U3HYTPHU OCTPO 3allMIMBAIOT. 3aTEM M3 U3JIMILIKA IPYKUHBI AETAI0T
BKJIQ/IBIII C 3a0CTPEHHBIMU KOHIIAMH W BKJIQJBIBAIOT €r0 BHYTPb 3aMKa, MPHIaBas IUIOCKOTYOIIaMu
HeOobmoN n3rud (puc. 145).

BxnaneiBath npyxxuHy B 0apabaH HYKHO C OOJIBLION OCTOPOXHOCTBIO, HE M3rHbas ee B Ty WU
JPYTYIO CTOPOHY, TaK KakK MpYy>KWHA B U30THYTOM MECTE MOXET JIOMHYTh. M3BieKkaTh NpyXxuHy u3 6apa-
0aHa HAJI0 TaKXe OYE€Hb OCTOPOKHO, MMPUACPKHIBAs €€ BMECTe C Oapa-

06aHoM, YTOOBI OHa BHE3AITHO HE pa3BepHyiach. BHe3amHO pa3BepHYBIIAsCs MPYKHHA MOXET MPUHATH
HETpaBUIBHYIO (OPMY M MOXET CIIOMAaThCci €€ HapyXHBIH 3aMOK. M3BIeKaTh W BKIAAbIBaTh NPYXUHY B
OapabaH, eclM HET HPUCIOCOOJICHHUS, HY>)KHO HaJ OTKPBITBIM SIIMKOM BEpPCTaKa, TaK Kak MpH Mayeimeil
HEOCTOPOXKHOCTH 6apabar U NPYKWHA MOTYT BBICKOUHUTD U3 PYK.

Ecnu n3BneueHnas u3 6apabana npyXuHa pa3BOpayMBAETCsl HEAOCTATOYHO, €€ HA/O0 3aMEHHTH, TaK Kak
oHa «cenay». IlpyxuHa B pa3BepHyTOM BHIE AOJDKHA OBITH B 2 — 2,5 pa3a Oonblie auamerpa OapadaHa.
BrITaruBanue cnupany npy>KuHsl U NPUIAHUA € YIPYyTrOCTH HU K YeMy HE NPHUBEIET, HA000POT, TONBKO
MOJKET BBI3BaTh €€ MOJOMKY. IIpu uucTke mpyXHHBI HE CIeAyeT ee M3rudaTh, Tak Kak 3TO. TaKKe MOXKET
MIPUBECTH K ee moJjoMke. [IpoMbIB mpyxuHy B O€H3MHE, €€ OOTHPAIOT TPAIKON WK MallMpOCHOW Oymaroi,
HE JOMyCKas NMPH 3TOM M3ruba NpYXWHBI B Ty WM APYTYIO CTOPOHY. UTOOBI OYMCTUTH 00€ CTOPOHBI
NPYKUHBI, YUCTKY HAYMHAIOT C BHYTPEHHETO KOHIA I10 HAMpABICHHUIO K HApYXHOMY. UHCTAT MPYXHUHY
TOHKOH Nanoudkoil ¢ HaBepHYTOH Ha Hee B HECKOJBKO PSAOB MalMpOCHOW Oymaroii. Hammywmas mpy»kuHa
Ta, y KOTOpOil Oojee riankas MOBEPXHOCTh M KOTOPas B pa3BEPHYTOM BHIE UMEET IPUMEPHO OAMHAKOBOE
pacCcTOsTHUE MEXY BUTKaMH BCEU TPy KHUHBI.

HcnpaBaenue crapoii npy:kuHbl. Beilie Mbl roBopuiM 00 YCTaHOBKE HOBOW MpPY>KWUHBI, HO, HAPAIY C
9THM, 4acTO 10 Pa3HbIM NPHUYMHAM MAacTep BBIHYKJEH HCIIOJIB30BaTh U CTapylo NpykuHy. M3BecTHO u3
MIPAKTUKH, YTO, €CIH Y NPYKUHBI C BHEITHEW CTOPOHBI OTJIOMAETCS BHTOK, €€ €Ille MOXKHO HCIOJIb30BaTh,
c7IeliaB 3aMOK, KaK IMOKa3aHo Ha puc. 145.

Yamie Bcero JiomaeTcs BHYTPEHHHH KOHeEI MpyXuHbL. Ecu oH ciiomarcs Ha OOUH 00OPOT, TO TaKylo
MPY>XUHY MOKHO MCHOJb30BaTh. [IpH McpaBieHny BHYTPEHHETO KOHIA NPY>KUHBI CIIOCOOOM BBITATHBAaHUS
NOSIBIISIFOTCSL Ie(EKTHI: HApyIIAeTCsl MPaBUiIbHAS CIIMpaibHas GopMa MpyKUHBI B HEHATSHYTOM COCTOSIHUH,
a BONM3M BHYTPEHHErO KOHIA -TIOSBJISIETCS OoJjbllee, YeM OOBIYHO HATSHKEHHE, KOTOPOE MOXET BBI3BATh
MIOJIOMKY IPYKHHBI.

Kak nokasana npaxkTuka, JTy4IIMM CIIOCOOOM HCIIPABIICHUS CTApOH NMPYXKHUHBI SBIISETCS II€PEBEPThIBAHNE
NPYKUHBI: HAapy>KHBIM KOHEI JeNal0T BHYTPEHHUM, a BHYTPEHHUH — HapyKHbIM. /[ 3TOrO mpOu3BOAAT
OTIYCK C TakuM pacyeToM, 4YTOOBl HarpeTh JOKpPAacHa TOJBKO KOHEL MNPYXHHBL. BHyTpeHHHMI KOHeI
IIPY>KUHBI IOJDKEH OBITH OTITYIIE» Ha TaKyIO BEJIMYKMHY, 4YTOOBI OH INIOTHO OXBAaThIBaJI Basl OapabaHa Ha OAUH
000pOT MpH pacHyLIeHHOHN MpyKHHE. B IpoTHBHOM cilydae mpy)kKMHa MOKET COCKOYHTH C KpIOUKa Bajla U
cioMathest. OTIyIIEHHBIH KOHEL IPYKUHBI HE00X0IUMO OTILTA(OBATE U OTIIOIUPOBATH, CHSB OKAIKHY, IS
TOT'O 4TOOBI YMEHBIIUTH TPEHUE B BUTKAX MPY>KUHBI.

JuameTp OoTBepCcTHS AT BHYTPEHHETO KOHLA NPYXHMHBI HYXKHA JA€JIaTh HEMHOTrO OoJbIlle JUaMeTpa
Kplouka Baia Oapabana. [IpobuBaTh oTBepcTue cienyer npoOoliHuKOM mUNoB (puc. 146). Ecnu munmos
HET, PEKOMEHAYETCS PaCWINTh OTBEPCTHE, KaK IMOKa3aHO Ha puc. 147. TpexrpaHHbIM KOHIIOM HaIWJIBHUKA
cienars HeOoubIIoOe yriayOiieHHe B TOM MeECTe, Il JOJDKHO OBITh OTBEpCTHE 1, 3arHyTh, KaK yKa3aHO Ha
PUCYHKE, KOJICHO uTOOBbI yriyOJeHHE OKa3ajloCh Ha CruOe, W KPYIJIbIM HANWIBHUKOM 3 TPOIHIUTH
OTBEPCTHE.

Puc. 146. Illunus! ¢ npo0oiiHMKOM 1151 NPOOUBAHMS OTBEPCTHIl BO BHYTPEHHEM KOHIe NPYKHHbI

Bo u3bexanue mosBiaeHH TPCIIUH, B OTBCPCTHUU HEJIb3d OCTABJIATH OCTPHIX YTJIOB. BHYTpCHHI/IM yriam
OTBEPCTHH, BBIXOIAIIMM C3aAW KpIOYKa Bajga oOapabaua, CIACAyeT NPHUIABATH MONYKPYTIyI0 (opMy.
HapyxHble yriel npy»XMHBI HYKHO OKPYTJIATB, JUISI TOTO YTOOBI OHHU si€ YIHMPAIWCh B KPBIMIKY M JTHO
bapabana.



Puc. 147. IIponujioBKa 0TBepPCTHS BO BHYTPEHHEM KOHLIE IIPYKUHbBI:
1 — pa3MeTKa noj oTBepcTHE; 2 — MPYKUHA; 3 — HANWJIBHUK; 4 — TOTOBOE OTBEPCTHE

Jlns HAaBUBKU TMPYXKHUHBI PEKOMEHAYETCS CIelManbHas MaliuHka, (puc. 148), mpu momomm KoTopou
NpYXHUHY, HE CHUMas C MAIlMHKK, B CBEPHYTOM BHJE BCTaBJIAIOT B OapabaH. Ecmu B macrepckoil Takoi
MAIllMHKA HET, MOYXHO H3TOTOBHMTH NPUCIOCOOJCHHE U3 CTaphix 0Oapa0aHOB U BAJUKOB Pa3IHMUHBIX
nuameTpoB (puc. 149).

Puc. 148. MamuHka 17181 HABUBKH IPYKHH:

1 — mepeaBuraemasi mpy:knHa; 2 — JABYCTOPOHHsIS co6auyka; 3 — XpamoBoe Kojeco; 4 — BTyJKa ¢ KpPIOYKOM, Ha
KOTOPYI0 HABHBaeTCs NMPY:KUHA; 5 — pbIYar ¢ KPIOYKOM Il NPUKATHA NPYKUHBI; 6 — BaJ ¢ py4Koil; 7 — yeryn s
KpeIlIeHHsl IPUCNoco0/IeHUs] B THCKH

Puc. 149. llpucnocodiaenne Aj1si HABUBKH MPYKUH:
1 — npy:kuna; 2 — 6apadan (cO0Ky pacHu/IeH) ¢ BI0KeHHOI MPYKUHOI; 9 — pyYHbIe THCOYKH, B KOTOPBIX 3aKpellieHa
nanda Baaa; 4 — 6apadaH ¢ NPY:KHHOM, 3aKPEIUIEHHOI 32 KPIOYOK Baja (BH] CBepXy)



XpaHeHue Npy:kMHbI. Bce mpyXuHBI BO BpeMsl XpaHEHHs OJDKHBI OBITh CMa3aHbl MacioM H
3aBEPHYTHI B BOIIEHYIO OyMary 1 METaUIM4eCcKyIo (QObry.

Ecnu Ha npy»uHe NoABITCS KOPPO3UMHBIE MATHA, TO UCIOIb30BaTh €€ YK€ HeNb3s, TaK KaK B MECTE
KOPpPO3UH OHA JIOITHET.

Koppo3ust npy»uH BO3HUKAET OT MPUKOCHOBEHHUS MOTHBIX MaJbLEB, JEHCTBHS BIAKHOTO BO3/AyXa,
MoMaJlaHusl Ha TMPYXHUHY OpBI3T BO. BpeMs MPOIYyBaHUS PTOM, MBUIMHOK M BOJIOC IETKH, ACHCTBHS
HCIapeHnui KaKUX-JINO0O KUCIOT U T. 1.

9. MEXAHMU3M 3ABOJKHA

Pa36opka mexanu3sma. [Ipu pazdopke MexaHH3Ma 3aBOJKH HEOOXOIMMO COOIIOIaTh OCTOPOKHOCTD,
9TOOBI Kakas-HUOY b U3 JeTalieil He OblIa OTOpOIIeHa NMEIONTUMHUCS B STOM MEXaHU3Me MPYKUHKAMHU.
B MexaHmM3Me 3aBOJIKH 0CO00 Ba)KHOIM IETaNbBIO SBJISIETCS 3aBOJHON BaMK. PaboTa MexaHH3Ma 3aBOJIKH
B OOJIBIIION Mepe 3aBHCHUT OT MPABHIBHOCTH YCTAHOBKH M KaY€CTBA 3aBOJTHOTO BAJIHKA.
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Puc. 150. HemocraTkm y3/1a MexaHu3Ma 3aBOAKHU:

1 — mepexoc 3aBOHOT0 TPUGA H BHICKAKHBAHHNE KYJIAYKOBOH My ThI H3-32 TOHKOTI'0 3aMJIEYHKA 3aBOTHOT0 BajInKa; 2 —
NepeKoc 3aBOJAHOIO TpHOa M3-3a KOPOTKOT0 M TOHKOIO 3aIlIeYMKa 3aBOJHOTO0 BajuKa; 3 — HapyLIeHO CIeNJieHne
KYJIAYKOBOif MyQThI ¢ 3aBOAHBIM TPHOOM HM3-3a JJIHHHOIO 3aIlJIeYHKA B 3aBOIHOM BaJInKe

Yare Bcero B 3a/IaHHOM BaJTuKe HaOIOJAIOTCS CIEAYIONTNEe HENCITPABHOCTH:

1) kBazipat BajquKa TOHBIIIE BHYTPEHHETO KBapAaTa KyJIauyKOBOM

MyTHI;

2) 3aIUIeurK 3aBOJHOTO BAJIMKA KOPOYE OTBEPCTHUS B 3aBOJTHOM

Tpuoe;

3) TonmyHA W JAJIMHA 3aIJIeYuKa He COOTBETCTBYIOT OTBEPCTHIO 3aBOJHOTO TPUOa;

4) HampaBIIsOIIAs Tarnda Bajlika MEHbBIIIC U TOHBIIIE OTBEPCTHS,

B KOTOPOM OHa paboTaer;

5) BBITOUKA JIJIsl IEPEBOJIHOTO phluara mupoKasi WK OBaJibHAS,

6) CIMIIKOM TOHKa WM KOPOTKa IIeHKa 3aBOJHON TOJIOBKH WJIM OTBEPCTHE B KOPITyCE BEJIMKO, UM
onet rosoBka (puc. 150).

[Tpu Hamumuum XoTa OB OJJHOTO U3 YKa3aHHBIX HEJOCTATKOB MPOMCXOIUT MOTPECKUBAHNUE 3yObEB BO
BpEMs 3aBOJA IIPYKHUHBI, IEPEKOC KoJec, Topyua 3yObeB 3aBOJIHBIX KOJIEC, M TaK)Ke TIOpYa BCEro MEXaHW3Ma
3aBOJIKU. B 3TOM cilyuae cieayeT u3roToBUTh HOBBIM 3aBOIHON BaJIHK.

IlepeBogHO#N phryar (BBITSKKA) BBIMONHAET cleAyiomre (YHKIMM: .3aKpervisieT 3aBHIHOW BalHK B
MEXaHU3ME U TIEPEBOJIUT KyJIAaYKOBYIO0 My(PTY B IOJIOKEHHE TIEPEBO/Ia CTPEIIOK.

Xopomass paboTa MeXaHW3Ma 3aBOAKH YacOB WM IIEPEBOJ]| CTPEJIOK .BO MHOTOM 3aBHCST OT IIOTHOCTH
Impujeranusd nmepeBOJHOTIO pblyara K CBOEMY MECTY U IUIOTHOCTHU IMPUJICTAHHA BUHTA IICPEBOAHOIO pbIyara,
HaXOJSIIErocs B MOCTY bapabarna (puc. 151). I Toro 4ro0bl 3TOT y3el padoTan Xopoiio, He00X0AUMO:

1) 94TOOBI yKa3aHHBIE JETAN UMEITH HCKIIFOUYUTENFHO MaJbli paHaabHBIA 1 OCEBOU 3a30PHbI:



2) choenaTb HEBO3MOKHBIM BBINAJCHHE 3aBOAHOTO BAalMKa; HY)KHA IpaBUJIbHAS BBITOYKA B HEM H
IIPaBUWIBHBIN IIPSIMOM yIoJ y IEPEBOHOTO phIYara;

3) 4TOOBI MEXIy NMEPEBOAHBIM PHIYaroM M OCHOBaHHEM BBITOYKH 3aBOJHOTO BajJMKa O0S3aTENbHO OBLI
3a30p.

N
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Puc. 151. BUHT nepeBoJHOr0 pblyara u nepeBoIHOI pblyar:

1 — BHUHT NmepeBOJHOI0 pbluara; 2 — mepeBoAHON pbIyar; 3 — padounii KOHel MePeBOAHOr0 pbluara; 4 — BHITOYKA B
3aBOJHOM Ba/lMKe; 5 — NpaBHJIbHas BBITOYKA B 3aBOJAHOM BaJHKe M padouyeM KOHIe MepeBOJHOr0 phlyara; 6 —
HeNpPaBHJIbHAs BHITOYKA B 32BOIHOM BaJIMKe H PaGoueM KOHIle IIEPEeBOHOTO phIyara

BLIHa,Z[CHI/Ie 3aBOOHOIoO BaJIMKa MOXCT HpOI/ISOﬁTI/I H3-3a IPOU3BOJIBHO OTBHHYHMBAKOIIECTOCA BHHTA

IIEPEBOJHOTO phIyara. Ecnu CTaprﬁ BHUHT 3aMCHUTH HCUCM, MOXKXHO U3TOTOBHUTH HOBBIH.

Puc. 152. Cnioco0bI 3aKkpensieHusi 3aBOJHOT0 BAJIMKA B 4acax, B KOTOPbIE CTPEJKH MePecTaBIAIOTCS MOJIaBKOii:
1 — nmpopBaHo oTBepcTHE ISl BUHTA; 2 — cOOKY ceJIaHO HOBOe oTBepcTHe it BUHTA (1-if cmocod); 3 — u3rorosjieHa u
YCTaHOBJIEHA HaKJIaaKa (2-i crnocod)

Ecnu HmkHAA manda BUHTa MEpEeBOJHOTO pbluara KOpOTKAa M HE BBIXOAWT HApy)Ky IUIATHHBI, CIEIYeT
MPOTOYUTH YCTYH BUHTA C HWKHEH CTOPOHBI, YTOOBI YAJIUHUATE Handy.
B wacax, rme cCTpeiKM IEpecTaBiSIOTCS IOJABKOH, pa3padOTaHHOE OTBEpPCTHE [UIl BHUHTA,



3aKPEIUISIOIIErO 3aBOAHON BAJIMK, MOYKHO HCIIPAaBHTh, IPOCBEPIIMB U Hape3aB HOBoe oTBepcTHe. IIpu sToM
HOBBIM BHMHT JIOJDKEH OBITh TakOW JTUHBI, YTOOBI OH BBIXOAWMJ B IPOCBEpPJCHHOE 3apaHee OTBEPCTHE B
HWKHEH raTuHe. MOKHO TakKe M3TOTOBHTh-HAKIAIKy (puc. 152).

3aBoaHoi TpUO (1101y00YOHOK) U KyJa4K0OBasi MyQTa (0040HOK).

B sTux geransx dyaiie BCero HM3HAIIMBAIOTCS KOCble 3yObsi, BOCCTAHOBJIEHHE KOTOPBIX MPAKTHUECKU
HEBO3MOXKHO. B Takux ciydasx moaOHparoT COOTBETCTBYIOIIYIO MO JHaMETPy APYTYIO Mapy KyJIauKOBOH
My}t u 3aBomHoro TpubOa. IIpy HEcOOTBETCTBMM B 3aMEHEHHOM Nape IMOCAJOYHBIX Pa3MEpOB IS
3aBOJHOTO BaJMKa, U3rOTABINBAIOT HOBBIM 3aBOJHON BaJIUK.

Puc. 153. H3roroBiieHHe HOBOr0 3aBOJHOIO

] 7 8 g BaJIMKA:

1 — 3aroToBka Bajuka; 2 — 3aTOYKa ycTyna
BAJNKa; MO [AHAMETPY OTBEepPCTHH ILUIATHHBI H
MocTa; 3 — 3aTo4Ka YyCcTyma O JuaMeTpy
OTBepCTHSI 3aBOJAHOr0 TpuGa (MoJydouoHka); 4 —
3aTo4Ka MoJ rpaHb; 5 — 3aTouyka HampapJsIOIIel
ocu; 6 — omnwiIoBKa KBajapara; 7 — 3aTo4Ka
J‘ 5 3 2 f BBITOYKH; 8 — 3aToyka BepxHero ycryma; 9 —

3aTO4YKA MOJ pe3b0y

H3roroBiieHHe 3aBOAHOIO Bajuka. [Ipu M3roTOBICHHMM HOBOTO 3aBOJHOTO Bammka (puc. 153)
PEKOMEHIIyeTCsI Bce pa3Mephl ONPeAeNaTh ITaHTeHIUpKyIeM. HeoOxomumo, 9ToOb! 3a30phl MEXITy BAJIIOM U
COTIPSDKEHHBIMH C HUM JETaNIIMHU OBLTH TOBEICHBI 0 MUHUMYMa.

JIJis TOYHOTO OIpECIICHUsT TOJIIUHBI YCTyNa 2 MOCT Oapabana NOJKEH OBbITh TUIOTHO MPUBHHYEH K
IUTaTHHE U [0 OTBEPCTHIO, Kya BXOAUT BaJ, JOJDKCH ObITh 00TOYEH YCTYII.

Yeryn st 3aBoHOTO TpuOa 3 HYKHO OOTOYHMTH IO JUAMETPY OTBEPCTHS 3aBOAHOTO Tpuba. UToOBI
00ecrneunTs IIOTHOCTH MPHJIETaHus KyJadkoBoil My(Thl (0040HKA), ClieAyeT HA yCTyIe AJIsl TPaHu CIeNaTh
HebonpIIyo noATouky 4. Hampasmstromas ock 5 BajmMka J0JDKHa BXOJUTh B OTBEpCTHE A0 ymopa. Ilocie
BBITOYKH BEPXHEro ycryna 6 o0TaunBarOT yCTym moj pe3b0y 7, KOTOPBIH JNOKEH OBITh HEMHOTO OOJIbIIe
JIaMeTpa OTBEPCTHUS B 3aBOJIHOM T'OJIOBKE.

Puc. 154. ®unarenn

[TpoTouky 8 BBHIMOIHAIOT OTPE3HBIM pe3LoM. UTOOB! ONMMINTH HAa 3aBOJHOM BalUKe MPABUIbHYIO
rpaHb, 0JIB3yI0TCA (puHareneM (puc. 154), ¢ poBHBIM yriryOjaeHHeM 10 Beeil IIMHe, B KOTOpOe JT0/DKHA
BXOJMTH 3aroToBKa Bajuka. ONMIEHHbIE I'paHU OyAyT MpPEACTaBIATh COOOW B CEUEHUH INPABUIIbHBIH

KBajpar.
Puc. 155. Pa3nble BHAbI py4YHBIM THCKOB

Jig KpersieHusl 3arOTOBKM PEKOMEHIYETCSl IPUMEHATh KPYIJIble TUCKU C TalKOW, 3alMICHHON C
YeThIpeX CTOPOH (puc. 155), uconb3ys KaXIylo U3 CTOPOH B Ka4eCTBE OpUEHTHPA. MOXXHO TaKKe MpH-



MEHATh pPYYHBIE THCKH C OapamkoM, ITOBOpa4YMBas KOTOPHIE B pa3HbIC IOJIOKECHUS, MOKHO
OpHUEHTHPOBATHCS 10 Oapamky. ONMUIMBaTh TPAHb CIEMYET TUIOCKAM MOyOapXaTHBIM HAMMILHUKOM C
A KUMU OOKOBBIME peOpaMu. M3roToBUB 3aBOHOM BaJIMK, €0 3aKATHMBAIOT, 3aTEM OTITYCKAIOT J0 CHHETO
uBera. Bee Tpymuecs 4acTu TOJDKHBI OBITH OTHOJIMPOBAHBI, B TOM YHCIIE U TPa.HU.

Ioacyer umciaa 3y0beB B KoJiecax M TpuOax aHrpeHaska. B cilyyae HeMCHpPaBHOCTH OJIHOTO U3
AQHTPEHAXHBIX KOJIEC HaJ0 MoJ00paTh HOBOE, pa3Mep KOTOPOTO W YHCIO 3yObeB JOJDKEH ONpPEACTHTh Ma-
cTep.

Jna moacuera uncia 3yObeB CEKyHAHOTO Kojeca MpHMEHsAeTcs cienyromuii Meron. Kak mpasuio, B
YacOBBIX MEXaHU3Max CEKYHIHOE KOJIECO COBEpILNAEeT B JECATh pa3 MeAJieHHee Tpuba XOIOBOTO KoJjeca,
MIO3TOMY U YHUCJIO 3yOhEB Y HETO JIOJKHO OBITh B JIECATH pa3 O0JIbIIe, YeM Yy Tpuoa.

Jlis ipoBepKu MpaBUIIBHOCTH TMOJCYETa KOJeC U TPUOOB aHTpeHaka HYXKHO MPOU3BE/IEHHE KOJIUIECTBA
3y0OBbeB Bcex kojiec (0e3 6apabaHa) pa3neauTh Ha IPOU3BEICHUE KOJMIECTBA 3yOheB Beex TpuOoB (0e3 Tpuba
CpEIHEero KoJieca); YaCTHOE TOJDKHO paBHITHCS 60.

IIpn »TOM KONMMYECTBO 3yOBEB XOJOBOTO KOjeca HEOOXOIMMO YIIBOWTH, TaK Kak 3a OAWH 00O0pOT
XO0JIOBOTO KoJleca OaaHc JenaeT BABOE OOJIbIe KOIeOaHHH.

[penmnonoxxum, 4T0 HY>KHO ONPEICIUTh YHACIO 3y0beB OTCYTCTBYIOIIETO IPOMEXKYTOUHOTO KOJIeca.

Ecnu nenTpansHOe Koneco umeeT 64 3y0a, a TpUOBI MPOMEKYTOYHOT'O M CEKYHIHOTO Kojec 8 3yOheB, TO
MIpeKIe Bcera cleayeT y3HaTh IepellaTOYHOE OTHOIIEHHE Maphl 3yO4aThIX KOJIEC, Uil 4ero HeoOXO0IuMO
4rciIo 3yObeB LIEHTPATBHOTO KoJIeca pa3euTh Ha YHCIIO 3yObeB MPOMEKYTOUHOTO KoJeca:

64:8=8.

[TorydeHHOE YacTHOE TMOKa3bIBAET, YTO YHCIO 3yObeB y LEHTPAIBHOTO Kojeca .B 8 pa3 Ooiblle yucia
3yObeB Tprba MPOMEKYTOUYHOTO Kojieca. 3HAYMT, OTHOIICHHWE YHCIa 3yOhEB MPOMEKYTOUHOTO Kojieca K
YHUCIy 3yObeB Tpuba CEKyHIHOTO KoJieca JOJDKHO OBbITh paBHO 7,5. 3aTeM 3TO YMCIO HAI0 YMHOXKHUTH Ha
KOJIMYECTBO 3yObeB TpHOa CEKYHIHOTO Koseca. [lomyueHHOE mpou3Be[cHUE U OYJET KOJUYECTBOM 3yOheB
MPOMEXKYTOYHOTo Koseca: 7,5X8 = 60.

s obneruenus moabopa Koyiec M TpUOOB aHTpEHaKka puBeeHa Ta0l. 3.

Tabanna 3

Yucyo 3y0beB KoJjiec M TPHOOB aHTpeHaKa

IenTpansHoe IIpomexxyTounoe Tpud npomexy- | Tpub cexynaHoro

KOJIECO KOJIECO TOYHOTO KoJeca KoJseca

60 72 8 9
60 80 8 10
60 56 8 7
60 48 8 6
60 64 8 8
64 60 8 8
64 75 8 10
80 60 10 8
80 75 10 10
90 80 12 10
90 64 12 8
90 64 12 8
90 90 12 12

[Ipu HeoOxomumocTu TOA00pa OapabaHa 4YHCIO 3yObeB B HEM MOXHO OIPEICIUThH CJCIYHOIIUM
pacuetoM. OOBIYHO IEHTPATBHOE KOJECO JeNacT OJUH 000poT B 4Yac. [Ipeanonokum, 4To MPOAOJIKH-
TEIHHOCTh X0/a 35 49acoB, clIeA0BaTeNbHO, 32 35 4acoB cpemHee Ko-.Jieco caenaeT 35 000poToB; Takoe ke
YUCIIO O0OPOTOB CIEIaeT U TPUO IEHTPATHLHOTO KoJieca. 3Has, 4TO 6apabar 3a 3TO BPEMS JIOJDKEH CACNaTh
ST 000OPOTOB, MOKHO ONPEAEIUTh YHCIO 3yObeB Oapabarna. JIns 3TOTO YMCIO 00OPOTOB LEHTPATBLHOTO
KoJieca JIeNIMM Ha 4YHCIo 000poTOB OapabaHa, MOJYyYSHHOE YaCTHOE YMHOXKAeM Ha 4YHCIIO 3yObeB Tpuba
IIEHTPAIBHOTO KOJIeca | MOTyJaeM KOJIMIECTBO 3yObeB B OapabaHe.

[Ipennonoxum, 4ro y Tpuba LeHTpansHoOro kojeca 10 3yObeB; IEHTpaibHOE KOJIECo AenaeT 35 000poToB,
bapabar — 5 060poTOB, ciiefoBarenbHO 35:5 =7; 7X10 = 70, T. e. 6apaban umeet 70 3yObeB.



10. YUCTKA KAPMAHHbBIX U HAPYYHbBIX YACOB

YucTky MexaHM3Ma 4acoB ClENyeT MPOM3BOAMTH MOCJIE yCTpaHeHHsl BceX AePeKToB U moadopa
3aMeHseMbIx Aetaineil. [Ipu yncTke B OeH3MH CHayvaja KJIaayT IUIaTHHY, @ 3aTEM BCE OCTAJbHBIC JETaJH.

B 3aBHCHMOCTHM OT CTENEHM 3arps3HEHUs MEXaHU3Ma, JACTAM NpPEIBAPUTEIBHO IPOMBIBAIOT B
CIELIMAIILHOM COCTaBe, a 3aTeM B OeH3uHe. OTBepCTHs MOCTOB M IUIATHUHBI LIEHTPAIBHOTO KoJieca, a
TakKe marndsl MPOMEKYTOYHOTO KoJieca CIIEyeT TIIATENIbHO OTHOJUPOBaTh, HE JOIMYyCKas MPU 3TOM
3HAYUTENIHOTO YBEIMUYEHUS PaJHuaIbHOTO 3a30pa.

BeinyB geranu u3 OeH3uHa, HE CIIeqyeT cpa3y NPUCTYyHaTh K MX, YUCTKE, TaK KaK B yIJlax AeTajei u
THE3aX KaMHEHW OCTaeTcs HEKOTOPOE KOJIMUYECTBO TPSA3H, KOTOPYIO YAAJISIOT 3aTOYEHHOM Ha TPU IpaHH
YypKOH.

[lepen 4uCTKOW JIeTali HYXKHO CJeTKa OOTEpeTh YHUCTOW OCJION-TPATIOYKON WIIM TAmUpOCHON
Oymaroi, 4ToObl BIOHUTAJICS OCH3UH, a 3aTeM aKKypaTHO OYUCTHUTh UX IeTKOoH. CHayana YUCTIAT MEJKHE
netany. Kaxnyro nerans mociae YuCTKH ClIEAyeT KIAcTh MO KOJIIaK.

Puc. 156. I1ajnoukn u3 cepAneBHHbI 0y3HHBI JUIA YUCTKH Band

Criupaip 4UCTAT JABYMs CIIOCOOAMU: IETKOW Yepe3 MalnupoCHYI0 Oymary WM B OTKPBITYIO, MPH
3TOM HaKJIaAbIBAIOT MUHLET CBEPXY HA KOJIOAKY CIMpaiu. EcCiI BUTKH CHUPAIH CIUIUINCH, €€ HYKHO
MPOMBITH B 3¢upe. 3yObs KOJIeC OYHUILAIOT MATKON MIETKOU, KOTOpas JOHKHA OBITh OYEHb YHUCTOM.

[leTtky mnocie pabOThl MEPUOAUYECKH CIEAYET MBITh MBUIOM B TEIUIOW BOJE C HEKOTOPHIM
KOJIMUYECTBOM HAIIaTBIPHOTO CHHUpTA. 3aTeM €€ HY>KHO, BBICYIIUTh U Tepe]] yIOoTpeOIeHHEM HECKOIBKO
pa3 mpoTepeTh YNCTON OeToi TPAMOYKON UM HEBOPCUCTOM Oymaroif 10 TeX mop, moka meTKa He CTaHEeT
abCOJIIOTHO YUCTOMH.

Puc. 158. Kop3una 1151 MOiiKH 4acOBBIX JeTaJIei

Puc. 157. Moeunasi MaliuHa

Hands! ydie Bcero npoyuIiaTh mMajoykoi U3 cepaueBuHbl Oy3unsl (puc. 156), moBopaunBas ee u3
CTOPOHBI B CTOPOHY. MOYKHO TakXe OYMCTHUTH Iandy, MpoKajbiBas €0 HECKOJIBKO pa3 HATSHYTYIO Ha
naJybliax MmanupocHyro Oymary.

Mactep n0mKeH TOMHUTh, YTO OCTaBIIEECs XOTs Obl HA OJTHOM M3 YKa3aHHBIX JIeTaJIell 3aryCcTeBIlee



MacJo IPUBEET K MMaICHUIO aMIUTUTY/IbI KosieOaHus OanaHca.

Jns yckopeHus mponeccoB YUCTKU M MOWKH JETANEl 4acOB B PEMOHTHBIX MacCTEPCKUX MPUMEHSIIOT
MoeuHyo MamuHy (puc. 157). OcHOBaHMEM MalllMHBI CIYKUT YyTyYHHAs CTaHWHA C THE3JaMu st
CTCKJSIHHBIX OaHOK. B IIeHTpe cTaHWHBI MMEETCS BEpPTHKAJbHAs CTOWKAa, Ha KOTOPOH YKpeIUICH
TTOBOPOTHBIN KPOHIITEHH C HEOOJBIITUM DJIEKTPOMOTOPOM. Ha och 3eKTpoMOTOpa KpEemuTcsl CheMHast
MeTaJuIMdecKasi ceTyaTasi YeThIPEXCEKIIMOHHas pa30opHas kop3uHa (puc. 158). Bpamasce Ha croiike,
KPOHIITEHH C 3JIEKTPOMOTOPOM OITyCKaeT KOP3UHY TI0 MEpe HaJ0OHOCTH B JIO0YIO CTCKISIHHYIO OaHKY.
Onny OaHKy HAMONHSIIOT TPOMBIBOYHBIM COCTaBOM, pelEeNnTypa KOTOPOro YyKa3aHa B pasieie
«Marepuansl», Ipyryro — OeH3uHOM. YacoBble JeTalnd B 3aBUCHMOCTH OT Ta0apuTOB MOMEIIAIOT B
YETBIPE CEKIIUU KOP3UHKH, 3aTeM €€ TI00YePeTHO BPAIIAloT: B IEPBOM cocyze 3 — 4 muH, 3aTeM BO BTOPOM
cocyae 30 — 40 cex. Ilocae 3TOro KOp3WHYy MOMEMIAIOT B TPETHUH cocyn Oe3 pacTBOpa W, IPUBEIS €€ B
OBICTpOE BpallleHue, B TeueHrne 4 — 5 mun IpOCYIIMBAIOT JETATH METOIOM LIEHTPU(PYTHpOBaHHUS.

11. CBOPKA KAPMAHHBIX 1 HAPYYHbBIX YACOB U UX CMA3KA

YacoBple MeXaHM3MBI COOMpAIOT Ha CHEIHUANBHBIX MojacTaBkax (puc. 159). Ilpu stom cuemyer
BHUMATEIIEHO MPOBEPATH pa00OTy KaK OTACIBHBIX JICTANICH, TaK U JeTajci, B3aUMOACHCTBYIOIIUX IPYT C JpY-
roM. MexaHu3M HaYyMHAIOT COOMpaTh B OCHOBHOM (B 3aBHCHMOCTH OT CHCTEMbI YacOB) C LICHTPAILHOTO U
MIPOMEKYTOYHOTO KOJIEC WM CEKyHJHOTO W XOJIOBOTO (aHKEPHOTO) Kojec. 3aTeM CTaBsAT OapabaH, ycra-
HAaBJIMBAIOT MUHYTHBIM TPUO M BCE PEMOHTYapHbBIE KoOjeca, MPEIBAPUTEIBHO CMa3aB MAacliOM UX 3yObs,
MOJIKJIAJIKY 3aBOJHOTO (KOPOHHOT0) KOJIeca M OCh IIEHTPAJILHOTO KoJIeca M0 MHHYTHBIM TPHOOM. 3areM,
MTOBEPHYB 3aBOJIHYIO TOJIOBKY Ha 1 — 2 000poTa, 3aBOST NMPYKHUHY JJIs IPOBEPKH BPAIICHHUS KOJIEC.

Korna pa3BopoT 3aBOAHON MPYKUHBI KOHYUTCS, KOJIECa HAa MTHOBEHHE OCTAaHOBSTCS, a 3aTEM KoJjeca
JIOJDKHBI COBEPIIIUTH MaJTBIN TTpo0er B 00paTHyo CTOPOHY. B 3TO Bpems ciaeayeT cleauTh 3a aHKEPHBIM
kosiecoMm. U yem GorbIiie OHO cenaeT 000pOTOB, TEM KaueCTBEHHEE 3alleTICHHUE.

F
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Puc. 159. IloacTaBKu AJ15 COOPKH YaCOB:
1 — nJ1s 4acoB ¢ MPOJOJIrOBaTHIM MEXAHU3MOM; 2 — ISl 4YACOB € KPYIJIbIM MeXaHH3MOM

Ecan xon wacoB He pas3lakeH, TO CHayala YCTAHABIHMBAIOT MPABUIBHOE CIICIUICHHE BHIIKH C
XOJIOBBIM KOJIECOM, @ 3areM cTaBsT OamaHc. Ecmu sxe Xox TpeOyer Oojiee TIIATEIBHOW yCTAaHOBKH, B
3TOM cllydae HeOOXOAMMO CHayalla MOCTABUTh BIIKY M OanaHc 0e3 XOJ0BOro Kolieca U yCTAaHOBHUThH UX
MPaBUIIBHOE B3aMMOJICHCTBHE, KaK OBbUIO YKa3aHO B MPEIbIIYNIMX TIJaBaxX, a 3aTeM MOHTHPOBAThH
xomoBoe Kkoseco. [lameTsl 3apaHee CMa3bIBAalOT MacioM, TeM CaMbIM OOecre4rnBas CMa3Ky 3yObeB
X0/I0BOTO KoJIeca.

Jnist mpoBepKH MPaBUILHON PaOOThI BHJIKU U CBSI3aHHBIX C HEH JETalleil ClIeyeT PU MaJlOM 3aBO/IC
NPYKUHBl ME/UIEHHO MEPEeBOAUTh BUIIKY OCTPOH UypKOil. DTUM cHOCOOOM MOXHO TOYHO HPOBEPHUTH
BECh KOMILJIEKC PabOThI XOJJOBOTO KOJIECa M BUJIKH, ITOCJIE YEr0 IMOCTaBUTh OAJaHC, IPU ITOM MPYKHUHY
3aBECTH Ha T0JI000pOTa, MPOBEPUTH paboTy OanaHca 63 BOJIOCKA U CBS3aHHBIX C HUM JeTaJIeH.

bananc nomkeH OBITH YCTaHOBJICH TakK, 4TOOBI BHJIKAa OTOpachiBajla €ero 0e3 BOJOCKAa W 4TOOBI OH
JIETKO TTOBOPAYMBAJICS HAa CBOCH OCH NPU MOBOPOTE MEXaHW3Ma B pa3HbIE CTOPOHBI. B OTHEIBHBIX
Clly4asix B XOpOIIO HAJIAXKEHHBIX yacax OamaHc paboTaeT 0e3 BOJIOCKA, HE OCTAaHABIHMBAsCh HEKOTOPOE
BpeMsi.

Crnemyer  yCTaHOBUTh  OJMHAKOBBIH  3a30p  MEXKIy  KOIbEM, OOKOBOW  IJIOCKOCTBIO
MIPEOXPAHUTEIBHOTO POJHMKA U OTPAaHHMYUTEIbHBIMH MITU(TAMH ¢ 00eux cTopoH. [loaBens Kombe K
OpCaAOXpPaHUTCIIBHOMY POJIMKY, IPOBEPAIOT, YyTOOBI B OTOT MOMEHT 3}/6 XOOO0BOr'o KoJI€Ca ynupalicCs B



IDIOCKOCTh TIOKOS BXOJHOH M BBIXOAHOW maneT. Takke MpOBEpSIOT, OO0ECIeueH I 3a30p MEXIy
MpEAOXPaHUTCIIBHBIM POJMKOM MW KONOBEM MW MEKAY OJJUIMIICOM H POXKOM BHJIKH. 3arem IMPOBCPAIOT
MOPUTSKKY, JUISI Yero HY>KHO IMHHIIETOM HEMHOTO0 OTKJIOHHUTH AHKEPHYI0 BWJIKY OT OIPaHUYUTEIHHOTO
mrudTa 1 oTIrycTUTH ee. [Ipu 3ToM BHITKa AOKHA MTHOBEHHO BO3BPATUTHCS B TIEPBOHAYAIHHOE TTOJIOXKEHHE
U TIPIDKATHCSA K OTPaHUYUTEIPHOMY IITUPTY.

Puc. 160. Hpasnnbﬁaﬂ YCTAaHOBKA Yy3J1a X012 B MEXaHU3M

3areM cieayeT CMOHTHPOBATH BOJIOCOK C OalaHCOM, YCTaHOBHTH MIX B MEXAHHM3M W IIYCTHUTH Yachl BXO[I,
JIaB 3apaHee Maclio Ha KaMHW» OallaHCca M aHKEPHOU BWJIKH. Y CTAHOBKA y3JIa X0/la B MEXaHM3M IMMOKa3aHa Ha
puc. 160.

CMma3ky mard aHKepHOW BHIKH PEKOMEHIYETCs NMPOU3BOJUTH IPOKAIbIBaHHEM Hardoil mpomMacieHHON
Oymaru, HaCa)KCHHOH Ha MaJIOuKy U3 Oy3HUHEI.

[Tocne ycTaHOBKM auKEpPHOUN BUJIKM B MEXaHU3M HYKHO MIPOBEPUTh., IPABUIBHO JIM YCTAHOBJICH BOJOCOK
Ha OamaHce, T. €. IpU COBEpIIIEHHA HE3aBEJeHHOW NpYKWHE BHIIKA JOJDKHA HAaXOJIUTHCSA TOYHO B IIEHTpE
MEXIy OTpaHWYHTEIbHBIMH ITH(GTaMHU. HenmpaBUiIbHO yCTaHOBIEHHBIA BOJIOCOK, OTBOJIS OallaHC BMECTE C
AJUIATICOM B CTOPOHY OT IIEHTPA, YBOIUT U BHIIKY.

[lepecraBuTh cimpab MOKHO, HE CHIMasi MOCTa M BOJIOCKa ¢ OajaHca, IJIs 4ero JIe3BHE OTBEPTKU BBOJAT
B pa3pe3 KOJOAKM ¥ TOBOpadnBaioT ee. UToOBI OTBepTKa HE COpBajlach M HE TIOTHYJa BOJIOCOK,
11e1eco00pa3Ho MOBOPAYNBATE HE KOJIIOAKY, a OaaHc.

3aTeM Hy»HO MPOBEPUTH XOJ1 YACOB Ha MPaBUIHLHOCTH CIKEHHOTO X0/1a.

Ecimm mpu mpaBWIIBHO ClHaK€HHOM XOJI€ Yachl OCTAHOBWIIMCh Ha HMMITYJIbCE HWIIM TOKOE, HAJ0 HAWTH
NIPUYUHY U YCTPAHUTH €€.

[IpuunHaAMK OCTaHOBKU HAa MMITYJIECE MOTYT OBITh:

1) HenpaBUIIbHAS yCTAaHOBKA BOJIOCKA;

2) 3arycreBIiee Maciio B 0CAX X01a; .3) ciabast 3aBoHAas [Py KUHA,

4) nedeKThl B aHTPEHAKE;

5) neeKThI B OT/ICIKE 1a3a BIIIKH;

6) 3aTupaHue >IUTATICA B T1a3y POXKKOB BIJIKY WIIM HETIPAaBWIIbHAS YCTAHOBKA HIUIHIICA.

IIpuamHAME OCTAaHOBKH Ha MTOKOE MOTYT OBITh:

1) HenpaBUIIbHAS YCTAHOBKA BOJIOCKA,

2) 4pe3MEPHO CUITbHAsI 3aBOIHAS MIPYKUHA,;

3) HeNIpaBUIILHBIA YTOJ IPUTSKKH;

4) riyOokuit Xoz;



5) MajieHbKHE 3a30phl Y OallaHca WM BHJIKH;

6) 3arycTeBIlee Maciio WK OTCYTCTBUE CMa3KH.

OcTaHOBKY Ha MOKO€ M HMMITyJIbCE HYKHO MpPOBEPSATh Ha 00EHMX blaneTax, Eciu okakeTcs, 4To Yackl
OCTaHABJIMBAIOTCS TOJNBKO Ha OIHOM TajeTe, a Ha JPYrod MNPOXOAAT XOPOIIO, 3HAYNAT HENpPaBHUIHHO
YCTaHOBJICH BOJIOCOK Ha OaynaHce (KaK TOBOPST, «HET BBIKAQUKW») WJIM HajleTa BBIIBUHYTa OOJbBIIC YeM
HY>KHO, M3-3a Yero MOIyYHICs OOJBIION YTON IPUTSIKKH.

Puc. 161. CrneumaapHasi HaKOBAJbHA ISl YK-
peruieHnst MEHYTHOI CTpPesKH Puc. 162. PyuHoii mpecc st Hacakl MHMHYTHOM
CTPeJKHA

Ilocme mycka wacoB ciemyeT OOpaTUTh BHHUMaHHe Ha YUCTOTy xoxaa. Lllym B xome BEI3bIBaeTcs
CIEYIOIUMH TPUINHAMHE:

1) TUI0XO OTHOMUPOBAHBI MATKYU WU 1arndel ocu OanaHca;

2) HeNpaBUIBHO 3aKPYTJIeHA MATKa Hardbl ocu OanaHca;

3) mands! ocn 6amaHca BpaIAlOTCs B TPECHYBIINX, BRIKPOIIUBIINXCS MIIH HECMa3aHHBIX KaMHSX;

4) Ha HaKJIaJHOM KaMHE MMEEeTCs TPEIINHA MM CpabOTaHHOCTh B BHJIE KAHABKH;

5) He 3aKpeIUICH WK KayaeTcs OJIMH U3 KaMHei;

6) BOJOCOK 3ameBaeT 00 000 IEHTPAIBHOTO Kojeca, MOCT OanaHca, KOJOHKY BOJIOCKA, IITH(T
rpajlyCHUAKa WM BUTKH BOJOCKA KacaloTCsl PYT APyTa;

7) obon OGanaHca 3aeBacT 00 aHKEPHBIH MOCT, KOJIOHKY BOJIOCKA WJIM 3aMOK Tpa/IyCHHKA;

8) KoIo/IKa BOJIOCKA TPET MOCT OalaHCa WITH BBICOKO BBICTYMAIOIINIA BUHT HAKIIAKH;

9) snmwric KacaeTcs MIATHHBI Wi BBICTYIIAIOMIETO KOHIAa BUHTA HIDKHEH HAKIIAIKH;

10) 35unc TpeT pOKKU BUIIKH WIH KOIIBE;

11) ckoOKa 1 BHITKa 3aJIeBaIOT 32 aHKEPHBINA MOCT;

12) BuyIKa TPET BEpXHUM WM HIOKHUHN pOJIMKH OajaHca;

13) HepaBHBIN panuaIbHBIN 3230p B Hardax 6anaHca U KOCOE MOJIOKEHUE OTHOTO U3 HAKIAIHBIX KaMHEH.

Kpome nryma, 3ti 1eheKThl MOTYT BBI3BATh Pa3HUILY B XOJI€ IIPU PA3HBIX MOJIOKEHUSIX YacOB.

Haknaaky 3aBogHOTO KOJeca cileyeT IIOTHO MTPUBEPHYTh, HHAYe CO BpEMEHEM OHAa MOYKET OTBEPHYTHCSI.

[Tocme mycka 4acoB W MPOBEPKH TOYHOCTH MX XOAa MEXaHW3M YKIAIbIBalOT B KOPITYC W 3aKPEIUISIOT
3aBOJIHOM BJIMK, TIPEIBAPUTEIBHO TIOCTABUB CTPEIIOYHBIC KOJeca, IIU(epOIaT U CTPEIKH.

Jo mocranoBku mmdepOIaTa CMa3bIBAIOT JETANH PEMOHTyapa, KOChle 3yObsl 3aBOAHOTO Tpuba u
KyJagdKOBOW My(THI, TPAaHH 3aBOJHOTO Bajia, BEIEMKY MEPEBOAHOTO phraara. [locie 3Toro mis paBHOMEPHOTO
pacrpezeneHusl Macia Mo TPYLUIMMCS MOBEPXHOCTSAM CIEAyeT HECKOJNBKO pa3 MOBEPHYTh KIIIOY B pa3HbIe
CTOPOHBI.

IIpu GosbmioMm 3a3ope Mexmay IrdepOIaToM W YacOBBIM KOJIECOM Ha YacOBOE KOJIECO HAKJIAIBIBAIOT
NPOTHYTYIO0 (DOJIBTY — TOHKYIO JIATYHHYIO Inaii0y. donbra qoimKHa clierka MPUKAMAaTh 9acoBOE€ KOJECO K
MUHYTHOMY TpuOy. Ecnu HeT moaxonsmiei (oJIbrM, 4acOBOW MacTep CaM H3TOTOBISIET €€ CIEIHAIbHBIM
ITyaHCOHOM, a IIPY OTCYTCTBUH TOHKOU JIATYHH I1aii0y MOKHO CJeNIaTh U3 MepraMeHTHON OyMmary.

Tax >xe BaXKHa MPaBIIIbHAS YCTAHOBKA CTPEJIOK HA OCAX.

Crpenku OJKHBI OBITh YCTaHOBIIEHBI TakK, 4TOOBI OJHA HE MPEMSATCTBOBala CBOOOJHOMY BpAICHHIO
npyroii. CremyeT TIIATENbHO TMPOBEPUTH, HE TPET JHM CEKyHAHAs CTpelka IudepOnar, He 3ajieBaeT JIH
MUHYTHas CTpeNKa CTEKJIO. YCTaHAaBIMBATh CTPENKH CIEAyeT OCTOpPOKHO. Bo BpeMms 3akperieHus
MHUHYTHOH CTpENKH HEOOXOJMMO IUIOCKOCTh Hamndbl LEHTPATBLHOTO KoJieca BCTaBUTh B HMEIOIIEECS B
BEpPXHEH 4acTH CHEIMalIbHOW HAaKOBAIBHU HEOObIOe yriryonenue (puc. 161). Yaap MoaoTka o MUHYTHOM
CTpENKe JOJDKeH OBITh JIeTKUM, 4YTOOBI He MOBpeAuTh mamndsl OanaHca. Ecim MUHYTHYIO CTpenKy



3aKpeIUISIIOT B MEXaHHM3Me, HaxOJIIIeMCs BHE KOpITyca, PEKOMEHIYeTCSl CJeTKa MPHASPKaTh MableM
6anaHc, YTOOBI BO BpeMsl yAapa MOJIOTKOM O CTPEJNIKY OajaHC He IporKall.

Jns Hacagky MHUHYTHOW CTpENIKM Ha OCh NMPHMEHSETCS Takke py4yHou mpecc (puc. 162), B xoTopom
HWKHSS manda [MeHTPATbHOTO KoJieca YMUpaeTcs B KaHaBKy HID)KHETO ITyaHCOHA, a BEPXHWH ITyaHCOH
OITyCKaeTCsl Ha CTPEJIKY IMOJI JaBJICHWEM pbluara uid BuHTa. CienyeT uMeTh Habop MyaHCOHOB HECKOJIBKHMX
pa3MepoB.

Kaxk Bo Bpemsi cOOpKH 9acoB, Tak U Mepe OKOHYATEIHHBIM 3aKPhIBAHHEM YaCOB KPBIIIKOW, HEOOXO0IUMO
MIPOYBaTh MEXaHU3M BO3AYXOM C IIOMOIIBIO PE3HHOBOW TPYIIIH.

12. OCOBEHHOCTH PEMOHTA HAPYYHBIX 3JIEKTPHYECKHUX YACOB

C pacnpocTpaHeHreM B OBITY HApyYHBIX JJIEKTPUYECKUX YacOB aKTYaIbHBIM CTAHOBHUTCS BOIPOC WX
pemoHTa. Jlo HacTOsIIEro BpEMEHU HET HeOOXOJAUMOH JJIs 3TOTO CHeNUaIbHON nuTeparypsl. [y obdecre-
YCHHSI PEMOHTA HAPYYHBIX JJICKTPHUYCCKUX YacOB HYXHA IMOJTOTOBKA CIICIUAIBHBIX KaJPOB, 3HAKOMBIX C
JJIEeMEHTaMH DJIEKTPOTeXHUKH. Kpome Toro, dacoBble MacTepckue TpeOyercs o0OpyIoBaTh COOTBET-
CTBYIOIIEH 3JIEKTPOU3MEPUTEIILHON anmaparypoil 1 MOHTaXXHBIM HHCTPYMEHTOM.

HpI/I PEMOHTE DJICKTPUUCCKUX YaCOB 4aCOBOMY MacCTEpy HanOoJIee 4acTo MMPUXOJUTCA 3aMCHATH B Hacax
Oarapeiiky, UCTOIIUBIIYIOCS B Ipoliecce paboThl 4acoB (0OBIYHO OJHOM OaTapeiiku JO0CTaTO4HO Ha Tox). Jns
CMEHBI OaTapeKu CcIeayeT OTKPBITh KPBIIIKY KOPIyCca YacoB, BBIBECTH TNPYXKUHKY, YIACPKUBAIOIIYIO
Oatapeliky, W3 3alleIUICHUS C KOJIOHKAMH, IIOCJIE Yero, TMEePEeBEpHYB UaChl, OCTOPOXKHO BBITPSIXHYTH
Oarapeiiky. [Ipu ycTaHOBKe HOBOI OaTapeliku 0co00e BHUMaHUE ClIeAyeT oOpamaTh Ha TO, 4TOOBI OHa ObLIa
YCTaHOBJIEHA CTPOTO COOTBETCTBEHHO IMOJISIPHOCTH €€ BBIBOJIOB (ILTFOC — KpBIIIKA OaTapeiku, MHHYC — €€
koprmyc). HeoOxoammo Takke m3deraTs 3aKkopauynBaHus OaTapeiik, Jake caMoro KpaTKOBpeMEeHHOTo. bpath
OarapeiiKy MUHIIETOM KaTerOPUYECKU 3aIPeleHO.

Tak e 4YacTo MPUXOAWTCS PETYIHPOBAaTh KOHTAaKTHYIO Tpymmy dacoB. [lpu cumbHO# aedopmanuun
KOHTAaKTHBIX INIACTHH Hambosee Ienecoo0pa3Ho MOJHOCTHIO 3aMEHUTHh BeCh KOHTAKTHBINA y3en. Ecmm ke
Hapylmi€Hus B KOHTAaKTHOHN cHcTeMe HE3HAYUTECIIbHBI, €€ MOXHO IOAPETYyJINpPOBaTh, n3ruoas KOJIOHKH,
.HECYIINEC KOHTAKTHBIC MIJIACTHHBI.

Karymika yacoB peMOHTY He MOJJICKHUT, U TIPH €€ TIOBPEKICHHSX JTOJDKHA 3aMEHATHCS HOBOH.

PeMOHT MexaHWYeCKOM YacTHu QJICKTPUYCCKUX YaCOB HC Tpe6yeT KaKHuX-J1n00 CIICHUAJIbHBIX
MIPOU3BOJACTBEHHBIX HABBIKOB, TAK KaK PEMOHT BCEX OCTAJBHBIX JeTalled MPAKTUYECKU HE OTIMYACTCS OT
METO/Ia PEMOHTA JIeTaNel MEXaHUIEeCKUX JacoB.

Criern(puIHOCTh KOHCTPYKIWUHU DJIEKTPHUYECKUX YacOB B CMBICIIE MPUMEHEHHS IMTOCTOSHHBIX MAarHHUTOB,
MUHHATIOPHBIX KaTYUICK, psAaaa HeTaHeﬁ n3 CICHHAJIBHBIX METAJIJIOB, KaK HalpUMEp I[eTaJ]eﬁ MarHuTo-
MPOBO/Ia, HE TO3BOJSAET B HACTOSIIEE BPEMsS OPraHM30BaTh WX TIONHBIA PEMOHT B YCIOBHUSX YacOBBIX
MacTepcknx. B HacTosmee BpeMs CIOKHBI PEMOHT JJIEKTPUYECKUX HAPYYHBIX YACOB IMPOHM3BOJUTCS, KaK
IpaBuiio, B CIICIUATIU3UPOBAHHBIX IMPOU3BOJACTBECHHBIX FapaHTHfIHBIX PEMOHTHBIX MacCTCpPCKUX,
OpraHU3yEMBIX HEMOCPEICTBEHHO HA 3aBOJIC-U3TOTOBUTETIE.

13. KOHCTPYKIMA U PEMOHT MEXAHU3MA XOJIA
HNUJINMHAPUYECKUX YACOB

B HaCTOAIIEM pa3acjic paCCMAaTpUBACTCA TOJBKO Y3€JI XO0Aa HUJINMHAPUYCCKHUX YaCOB, TaK KaK OCTAJIbHBIC
Y3JIbl 3TUX YaCOB IO CBOEMY YCTPOfICTBy HE OTIMYAIOTCA OT aHAJIOTUYHBIX Y3JI0B 4HaCOB C aHKCPHBIM XOJ0M
HC3aBUCHUMO OT KanH6pa

Puc. 163. CoOpanHnblii nuauHap 0e3 0ajaHca U ero aeraneii:



1 — craabHas TpyOKa; 2 — BXoAHas ryb6a; 3 — BBIXOAHAsA ryda; 4 — mpoOku; 5 — JaTyHHAsi BTyJKka; 6 — roToBsblit
HMJIHHADP

Hunmuagpuyeckuit xom (MM CHyCK) OTHOCHTCS K THITy XOJOB C TPEHHMEM Ha TIOKOE€ M HMeeT
OWIHHAPAYIECKHE TTOBEPXHOCTH ITOKOS TTajIeT.

OTOT XOJ COCTOMT B OCHOBHOM M3 IMJIMHIApa U CIIyCKOBOTO KOJieca M BCTpeyaeTcs PelIKo B dacax
YCTapeBIINX KOHCTPYKIINH.

Humaaap (puc. 163) nmpenctarisger coboi TIATENBHO OTHUTH(GOBAHHYIO U OTIIOJIMPOBAHHYIO CHAPYKH U
BHYTPH CTalbHYIO TPYOKYy C JIBYMsI BBIpE3aMHU, KOTOpBIC CIIyXar A Mpoxojaa 3yda IMIUHAPHICCKOTO
kojieca. Pabouas wacTh NMIMHIpA CKOIICHA TOJ YIJIOM W JICIIUTCS HAa BXOJHYIO M BBIXOJHYIO TyObl. B
UWIMHIDP BCTABISIOTCS CBEPXY W CHU3Y TaK Ha3blBaeMble MPOOKH, KOTOPHIE MMEKT Ha KOHIAX HAmQBbI,
BXOJIAIIME B OTBepCTUs KaMHed. Kpome Toro, Ha Telo MUIMHIpa HacakeHa C ABYMS YCTYMaMH JIaTyHHas
BTyJIKa. Ha HMKHEM yCTyme BTYJIKH YCTAHOBJICH M MIPUKIICNaH OallaHC, a Ha BEPXHUN HAaca)XKeHa KOJIOJKA C
BOJIOCKOM.

st Toro 4ToOBI aMIUTHTYa KoeOaHus NUInHApa He mpeBbimana 180° (mHave 3y0 3acCKOYHT B paspes
WIMHAPA C JPYTroil CTOPOHBI, U Yachl OCTAHOBATCA), OaaHC MMeeT COOKy MTH(T, KOTOPBIH yHHupaeTcs B
YHOPHBIN MTU(PT BHYTPU MOCTA.

PaGora munmmHApHYECKOTO Xoaa 3aKiodaeTrcs B cieayromeMm. Hampumep, mocnme Toro kak OanaHc
CIABUHYT C MEPTBOU TOYKH BIIPABO, BMECTE C HUM IOBOpauMBaeTcs u MuHIp (puc. 164). IIpu s3Tom octpue
3yba majaeT Ha TOKOM BXOMHOW TyOBl IUIMHApPA, a OajaHC W IWIUHAP, MPOJOJDKAs CBOW IMyTh,
[TIOBOPAYMBAIOTCS Ha JOMOIHUTENBHYO AyTy. OcTpue 3y0a B 3TO BpeMs ynupaeTcs B O0KOBYIO TTOBEPXHOCTb
mwmHApa. [lpr 3ToM MUIMHAPUYIECKOE KOJIECO OCTAETCsl HEeTOABM)KHBIM, MTOKA BOJOCOK, CBEPHYBIIWCH, HE
OCTaHOBHT OaJlaHC U HE MIOBEPHET €0 Ha3a]l.

i

Puc. 164. PadoTa nmiimHapa M WHJIMHAPHYECKOT0 KoJieca. JJIeMeHThI 3y0a HHJIHHAPUYECKOro Kojeca:
1 — mmauHApHYecKoe Kojleco; 2 — NMJIMHIAP; 3 — HOXKKa 3y0a; 4 — ocTpue 3y6a; 5 — nsiTka 3y6a; 6 — 3aThLIOK 3y6a

bananc, Bo3Bpamiasch Has3al, HauMHAeT IBIKEHHE BieBo. OcTpue 3y0a IMPOAOIKAET YHNUPAThes BO
BHEIIHIOI0 OOKOBYIO MOBEPXHOCTH LIMIMHIPA.

HwimHap npu IBMKEHHHM TMOBOPAYMBAETCS HACTOJNBKO, YTOOBI BXOAHAS T'y0a BBICKOJIB3HYJA H3-TIOJ
octpus 3y6a. LlmmHapuyeckoe Kojieco mpy 3ToM OOJIbIE HE yISPKUBAETCS HA MECTE, a CTPEMUTCS I1OBEp-
HYTbCS, U CIHMHKA 3y0a CKOJB3UT 10 WMIYJIBCHON MOBEPXHOCTH BXOAHOM TyObl ImmHApa. Ho Tak kak
CIMHKa 3y0a OT OCTpHs K MATKE paciipeHa, To OajmaHc oTOpacsiBaeTcs ¢ 00nbIIoi cunoil. bananc u Bmecte
C HUM IWIMHJP ONHCHIBAIOT JOMOJHUTENBHYIO IyTy BIIEBO.

IIaTka 3yba cockanmb3bIBaeT C KPOMKM BXOAHOHM T'yOBI, M B 3TO BpeMs ocTpue 3yba majmaeT BHYTpHU
UWIMHIpPAa Ha TOKOH BHIXOAHOH TyObl. LIMmuHIp mponoipkaeT MOBOpavyMBaThCA, a OCTpUE 3y0a IMIIMH-
JPUYECKOro KoJieca YIHMPaeTcsi BO BHYTPEHHIOIO MOBEPXHOCTh BBIXOAHOW I'yObl munuHzapa. B 3To Bpems
BBIpE3 IIONAJaeT B OCHOBAaHME HOXKM 3y0a W ILMHApHYecKoro koseca. Koieco ocraHaBimuBaercs
BTOPUYHO.

Hoiias no KoHLA cBOeH aMIUIMTY[bl, OaJaHC BMECTE C LMJIMHAPOM JIBUTAIOTCS OOpaTHO, U B OJUH M3
MOMEHTOB IIMJIMHAP BBICKAJIB3bIBAET U3-110J OCTPHSI 3y0a.



[Tocme aToro 3y0 HauMHAET NBUTATHCA M CIIMHKA €r0 IMMOBOPAYHMBAET IMIIUMH/AP, MPOXOIS IO UMITYJIECHON
MOBEPXHOCTH BBIXOJHOM I'yOBI.
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Puc. 165. CnenuajibHble MyaHCOHBI VISl YIaJ€HUsI H BCTABKH NMPOOOK:

1 — myaHcoH AJIsl yaajeHHsi MPOGOK; 2 — MYaHCOH /s BCTABKH MPOGOK; 3 — HAKOBAJbHM; 4 — TyaHCOH HPH
YCTAHOBKe NPOOKHU

Kak TonpK0 3y0 BBIHJIET M3 CONMPUKOCHOBEHHS C BBIXOAHON T'yOOH, CIEAYIONIMI 32 HUM 3y0 ymaier Ha
ITOKOM BXOJTHOU TYOBI, M BCS pab0Ta MeXaHU3Ma IMIITMHAPUIECKOTO X0/1a HAaUHETCs CHavaa.

Kax nunmuaapudeckoe Kojeco, Tak ¥ MUITHHAP OYeHb XPYIKU U TpeOYIOT 0T MacTepa 0cob0 0CTOPOKHOTO
obparieHus.

IllepoxoBaTeie, IUIOXO OTIOJNUPOBaHHBIE Yy TMPOOOK NWIMHApPA [andbl W MATKA HEO0OXOAMMO
OTIIOJINPOBAThH WJIM MPOOKHU 3aMEHUTH. Il 3TOT0 HY>KHO TIOCTaBUTH IMIIMHAP HAJ OTBEPCTHEM HAKOBAIBHU
U CIENUAaJbHBIM ITyaHCOHOM BBIOMTH MNpOOKY (puc. 165). HoByro mpoOKy 3ampeccOBBIBAIOT TaKKe
CIEIUATBHBIM ITyaHCOHOM.

Ecnu HIDKHSS TUIOCKOCTh IMIIMHAPUIECKOTO KoJieca TPET NMPOOKY, HY)KHO YKOPOTHTH Hardy.

B HExoTOpBIX Ciiydasx, KOT/a TPeHHE MPOMCXOIHUT IO BEPXHEW YaCTH IMIJIMHIPUYECKOTO KoJeca, ero
YCTPAHSIOT, IEPEIBUTAS U YKOPAUUBask IPOOKH.

OOHO W3 OCHOBHBIX YCIIOBHH XOPOIIETO X0Jla B NWJIMHIPHYECKUX YacaX — 3TO MOJMPOBKA IWIAHAPA.
Jug sToro nunuHAP HEOOXOOUMO MPOBEPHUTH B TOM MECTE, TIe MPOUCXOTUT TPEHHE MEXTYy OCTpHeM 3yda
MWIHHIPUICCKOTO Kojeca U IMIMHIPOM C HapyXKHOW M BHYTpEHHEH CTOpoH. Eciiv Ha muiuHape 3aMeTHa
MOJIOCKAa, HEOOXOJUMO 3TO MECTO OTIOJUPOBATH KPOKYCOM, HaOpaHHBIM Ha 4ypKy. llocne TmiatenbHOM
MIPOMBIBKY IIJIMH/IPA U Kojieca B OSH3WHE MX HEOOXOANMO pa3MarHUTUTh HAJl MAaTHUTHOW MaIlInHKOM.

Ecnmu paccrosHue MexXAy MIIMHAPOM M IMUIMHIPHUYECKUM KOJECOM OOJbIIe HOPMAIBHOTO, aMILTUTY1a
kojeOanus OamaHca OyAeT HEOONBIIOW, TOIYYUTCS TaK Ha3blBaeMblii Meikuii xox. HaoGoport, ecnu pac-
CTOSIHUE MEXAY HWIMHIPOM H IMIIMHAPUYIESCKHM KOJIECOM MEHBIIE TOIMyCTHMOTO, aMIUIATYyIa KoJleOaHus
OaylaHca OyJeT yBEIWYEHA, YTO BBI3OBET TiyOokmii xoxa. [IpoBepwTh riayOWMHY XO7a MOXKHO CIIECIYIONTAM
oOpazom. [loBopaunBaroT OasiaHC B CTOPOHY BBIXOJa 3y0a IIMJIMHAPUYECKOTO KOJieca, NIPU 3TOM OCTpHUE
CJIEYIOIIETo 3y0a OJKHO YIacTh HEJAAIeKO OT UMITYJIbCHOW IIIOCKOCTH IIIIMHAPa. B HEKOTOPHIX Yacax Ha
IUIaTHHE, TPOTHB KOJIOHKH BOJIOCKA, MMEIOTCS TPH TOYKM M OJHA Touka Ha Oamance. [Ipm mpaBmipHOM
CIEIUICHUH MIJIHHAPUIECKOTO KoJieca C IMIMHIPOM BXOJ M BBIXOJ 3y0a MPOUCXOANT HA KPaWHUX TOUKAX,
MIPOTHUB TOYKHU Ha OanaHce.

['myOuHy 3anerienns peryaupyoT HepeaBIKeHNeM HIKHETO MOCTA.

IIpu momgbopke HOBOTO NHUIMHAPUYECKOTO KoJieca HEOOXOAMMO, YTOOBI IMIMHIAP, HAXOIACh MEXKIY
MATKOM OJHOTO 3y0a W BEPIIMHOW Jpyroro 3yda IMIIMHAPUYECKOTO KOJIeCca, MMENI HOPMAaJbHBIA 3a30p H
YTOOBI MTKA 3y0a HUJIHMHIPHYECKOTO Kojeca BO BpeMs paboThl X0Aa MPOXOAHIIa TOYHO MPOTUB OTBEPCTHUS
KaMHS HIDKHEH nandsl 6ananca, HO He 0OIbIIe, YeM Ha YPOBHE 3aHEH CTEHKH B OTBEPCTHUH KaMHSL.



14. PEMOHT IIPOTUBOYJAPHOI'O YCTPOMCTBA
HAPYYHBIX 1 KAPMAHHBIX YACOB

Jerann mNpOTMBOYJApHOTO yCTPOWCTBA TPAKTUUYECKH pPEIKO BBIXOAAT U3 cTpos. Haumbonee
YYBCTBUTENBHBIM 3BE€HOM JTOrO YCTPONCTBa SABISETCS MNpPY)KWHA, YAEPKUBAIOLAs HAKIAIHONW KaMeEHb.
OnHako M3-32 €e MaJbIX DPa3MEPOB U CIOXHOH (DOPMBI TNOBPEXKICHHYIO NPYXHHY HEBO3MOXHO HH
OTPEMOHTHPOBATh, HU U3TOTOBUTH B YCIOBHUAX YaCOBOM MacTEpPCKOMN, €€ MOXKHO TOJIBKO 3aMEHUTHh HOBOH.

YacoBoMy MacTepy 4acTo MPUXOIUTCS pa3duparh, YUCTHTh U cOOMpPATh MPOTHBOYAAPHOE YCTPOMCTBO.
Pa3bopky npousBoAAT B cleqyomeM HOpsIIKe.

1. OcB0OOXAAIOT MPY)KUHSIUE KOHIBI JTUPOOOPA3HON NMPY>KUHBI, IPUIOAHUMAIOT HAJ HAKJIAAHOW U C
MTOBOPOTOM BBIBOJSIT U3 Ma3a, yAepkuBatomero ee T-o0pa3HbIii XBOCTOBHK.

B HekoTophIX 3apyOeKHBIX KOHCTPYKLMSX, II€ IPUMEHEHBI HE JTUPOOOpasHble MPYKHUHBI, a KOJIbLECBBIC
TpexJiansle, NPYXHUHY OT HAKJIaIKU OTAEJAIOT MUHIIETOM, IOBEPHYB ee Ha 45°, Iociie 4ero Npy>kKHuHa JIETKO
OTJIENAETCS OT HaKIaIKH.

2. IlepeBepHyB Haknanky HajJ OCH3MHHUIEH, JETKUM BCTPAXHBAHUEM COpPACHIBAIOT HAKIAIHOW KaMEHb.
Ecnu oH Bun B 3arycTeBliee Macio, HAKJIAAHOW KaMEeHb OTHEISIOT, MOATONKHYB ero namdgoil crapoir ocu
OanaHca, IPOMYIIEHHON B OTBEPCTHE CKBO3HOT'O KaMHSI.

O4ucTHB JAeTalM MPOTHBOYIAPHOTO YCTPOWCTBA, €ro COOMpArOT B OOpaTHOM MOCIENOBATEIBHOCTH.
Ocoboe BHMMaHHE ciieAyeT o0pamarh Ha KayecTBO KOHMYECKUX HaNpaBiSIOIIMX MTOBEPXHOCTEH LIaTOHA U
HaKJIaIKH.

Konmper  nupoobpasHoil TpyXKMHBI 3aKpeIUISIOT OYeHb OCTOPOXHO, 3aKiajblBas WX MOOYEPESHO C
MTOMOIIBIO MMHIIETA B Ma3bI HAKITAKH.

Jis yCTaHOBKM IIAaTOHA W HAKIAJHOIO KaMHS PEKOMEHIYETCSl NPHUMEHSTh CIELUAJbHBIA IHHIET,
CHa0>KEHHBI HA KOHIaX 1Ma3aMu U (PUKCHUPYEMbId BHHTOM.

15. YACbI C ABTOMATUYECKHUM 3ABOAOM

B wacax c aBTOMaTM4ecKMM 3aBOJOM MpPY)XHHA 3aBOJMTCS C MOMOLIBIO TPy3a, MEpPeMENIaloNIerocs
OTHOCUTETIbHO MEXaHHM3Ma 4YacoB NMPH H3MEHEHHH HX IIOJIOKECHHUS B TPOLIECCe HOCKH. DTOT TPy3 depes
CHenHaIbHyI0 3y0UaTyro nepeaady, mpeodpa3yronlyio epeMelIeHns Tpy3a BO BpallleHHe 3aBOTHOTO BaJIMKA,
COTIPSDKEH C 3aBOJIHBIM MEXaHW3MOM YacoB.

['py3, 0OBIYHO U3TOTOBIAEMBIN B (hOpME CEKTOPA, 3aBOAUT Yachl WM MPHU KPYTOBOM BpAILCHUH, WX JKE
[IPH OTPAaHIMYEHHOM TIOBOPOTE MEXIY JBYMS YIIOpaMHU.

B HEKOTOpPHIX KOHCTPYKIHSIX YacoB MPHUMEHSIOTCS OTKIIOYAIONINE YCTPOMCTBAa [UISI OTKIFOYEHHUS
MeXaHH3Ma 3aBOJIKH MPY>KUHBI OT PyKH B MOMEHT pabOThI y3/1a aBTOMAaTHYE€CKOT0 3aBO/Ia.

Hns mpenoTBpaiieHus oOpBIBOB 3aBOJHON MPY)XKWHBI OT HepeKpyuumBaHHMsA B OapabaHe HPUMEHSIOT
(hpUKIHOHHBIA TOpMO3. OH COCTOHUT M3 CTAILHOW TepMOOOPaOOTaHHON JICHTHI, OXBATHIBAIOIICH TEPUMETP
Oapabana HeMHOTUM 0oJiee OJTHOTO 00OPOTa W MPEBHIMIAIONICH TONIIMHY 3aBOJHON NPY>KUHBI MPUMEPHO B
1,5 pasa. JlenTta cHaOXeHa KPIOUKOM JJIsl KPETUICHUsI Hapy>KHOTO KOHIIA 3aBOJHOM NpYXHUHBL. Ecnu mpy>knHa
3aBeJieHa MOJTHOCTHIO, JIeHTa (PHUKIFOHA 1ehOpMUpPYETCs ¥ IPOCKAIb3bIBaeT BHYTPh OapabaHa.

HekoTopsle 4ackl ¢ aBTOMAaTHYE€CKHM 3aBOJOM CHAO)KEHBI CUETYMKAMH CTENEHH 3aBOJKU TPy KUHBL.
CueTuuk NpeacTaBiseT co00it TpUO, COMPSKEHHBIN ¢ 0apabaHOM M HECYIIUH CTPEIKY, OKa3bIBAIOIIYI0 Ha
JIOTIOJTHUTENTLHOM IIKaje Iudeponara pe3eps 3aBOJKH 4acoB. JTa IIKana OOBIYHO paccuMTaHa Ha 36 uac,
pexxe — Ha 44 yaca. B oTAENBHBIX CITydasx MpUMEHSeTCS yKa3aTeidhb B Bue onu(pOBaHHOTO ITUCKA, IIU(PHI
KOTOPOT'O BUHBI B OKHO Ha ItudepoIare.

OteyecTBeHHAsT MPOMBIIUICHHOCTh BBIMyCKaeT 4ackl «PoauwHa», CHaOXXEHHBIE YCTPOHCTBOM
ABTOMAaTHUYECKOTO 3aBOJIa MPYXHHBI. B 3TUX wacax Tpy30BOH CEKTOp COMNpsDKeH ¢ OapaOaHHBIM KOJECOM
Yepe3 3y0uaTyro nepenady, Haxo/SIIyrocs B IIOCTOSSHHOM KHHEMAaTHYeCKOM B3aUMOJICHCTBHH.

Bapabannoe kojieco cBOOOIHO yCTaHOBJICHO Ha 3aBOJHOM BaJMKE U COMPSYKEHO CO BTOPHIM OapabaHHBIM
KOJIECOM, KECTKO YCTaHOBJICHHBIM Ha 3aBOJIHOM BaJIMKE, Yepe3 YETHIPEXJIOMACTHYIO WU JIBYXJIOMACTHYIO
MIPYXUHHYIO CKOOY, YNHPAIOIIYIOCS CBOMMH JIOTACTSMH B TOPIIOBBIE XpAroOBHIE 3yObs, UMEIOIIHMECS Ha
NOBEPXHOCTH OapabaHHBIX KoJIec.

Bces 3yOuaras nepegadya MexaHu3Ma aBTOMAaTH4ECKOTO 3aBOJa PACIIONOKEHA MEKIY OCHOBHOM MIaTHHON
4acoB U JIOTIOJTHUTEIHHBIMH MOCTAMH.

K tunuuHbM nedexTaM MexaHHW3Ma aBTOMATHUECKOI'O 3aBOJIa, BCTPEYAOIIUMCS IMPH PEMOHTE 4YacoB,
CIIelyeT OTHECTH M3HOC 3yOheB KOJieC YKa3aHHOTO MEXaHM3Ma, MOJIOMKY IPYKHHHOW CKOOBI, compsraromei
OapabaHHBIE KOJeca, 3arpsi3HEHUE KOJIECHOH mepenadmn.



PeMOHT YacoB ¢ aBTOMAaTHYECKHM 3aBOJIOM IIO CymeCTBY HE OTIHMYACTCAd OT PEMOHTaA OOBIYHBIX
Hapy4HbIX 4YaCOB. Pa36op1<y YJacCoB ¢ aBTOMAaTU4YC€CKHUM 3aBOJIOM HAYMHAIOT C YAAJICHUS I'Py30BOTO CEKTOPa U
CHATHA 3y6an0171 nepeaavyu 3aBOAHOTO YCTpofICTBa.

16. YACBI C KAJJEHJIAPHBIM YCTPOMCTBOM

OmauMm u3 Hambosee pacHpoCTPaHEHHBIX OMOJHUTEIBHBIX YCTPOUWCTB, HAXOAIINX MPUMEHEHHE B
YaCOBBIX MEXaHMU3MaX, SIBISCTCA KaJlEHIAapHOE YCTpOMcTBO. B HacTosIiee BpeMsi U3BECTHO 3HAYUTENBHOE
KOJMYECTBO PAa3UYHBIX MOAU(UKAIMA 3TOTO YCTPOWCTBA, OTJIMYAIOIINXCS B OCHOBHOM II0 CBOEH
cnokaocT. CyIIeCTBYIOT M HauOoOJIee PaclpoCTPaHEHBI B Yacax MPOCTEUIIINE KaJCHIAPH, MTOKa3bIBAIOIINE
TOJIBKO YHCIIa, C PY4YyHOU mepectaHoBkol 31-ro umcna B Mecdanax, umerommx 30 1nHed; He MeHee
pacrpocTpaHEeHbl B yacax KaJleHJapH, MOKa3bIBAIOIINE TOIBKO THU HEAEIH.

W3BecTHBI U 0oJiee CIIOXHBIE KOHCTPYKITUH, IMOKA3BIBAIONINE JHU HEJEH, YHCIa, HA3BaHHE Mecsia |
o0Jaaronye YacCTUYHON MIIK TIOJTHON aBTOMATHYECKON KOppeKIHeH.

Jletann xaneHIapHOTO MeXaHHM3Ma, KaK MpaBUiIO, PAcIoNIoKeHBI mox IudepOmarom gacoB. Hambonee
pacrpocTpaHeHHasi KOHCTPYKLHMS KaJIeHJapsi, HCIIONb30BaHHAs B 4Yacax OTEUECTBEHHOI'O IPOU3BOJICTBA
«IToner», umeeT ouMPOBAHHBIA KAJICHIAPHBIN JAUCK JJIA MOKA3aHUS YKCEI, BHITOJHCHHBINA B BUJC KOJbBIIA,
yACPKUBAEMOT0 Ha IUIATHHE TPeMs IEHTPUPYIOUIMMH BHHTAMHU M CHa0keHHOro 31 TpameneuaaabHbIM
3yOOM BHYTPEHHETO 3alleIUIeHUs. DTOT AWCK MEPECTaBISIeTCS OJIWH pa3 B CYTKH C MOMOIIBIO IIECTEPHH,
COBEpIIaroIIeH 0IMH 000POT B CYTKH U COTPSKCHHOU Yepe3 MPOMEKYTOTHOE KOJIECO C YaCOBBIM KOJIECOM.

HasBanHas miectepHsi HECeT MPYKUHAIIMK Tasiell, KOTOPBIM M IepecTaBiseT KaleHAapHbI nuck. [Ipu
B3aMIMOJICHCTBUU C 3yOllaMu JTMCKa Tajell JIOXKHUTCS Ha YIop, TaKKe 3aKpelIeHHBIH Ha IecTepHe, U, IMo-
JY4YUB TaKUM 00pa3oM JOIIOHUTENFHYIO JKECTKOCTh, TIEPECTaBIsAET NUCK. Bpems mepecranoBku 1,5-2 uaca.

Ecnu mecrepHst Bpamiaercs B MPOTHBOIIOJIOKHOM HAINPABJIICHUH, YTO MOXKET OBITh NMPHU TEPECTAHOBKE
CTpEJOK, Tajell, MPOTudasch B MPOTHBOIIOIIOKHYIO CTOPOHY, IPOCKAIB3BIBAET IO 3yOllaM TUCKA, U JaThl He
[epECTaHaBINBAIOTCA.

KoppekTupoBka nmokazaHuil KaJeHAaps OCYLIECTBISETCA OAHOBPEMEHHO C MEPEBOJIOM CTPENIOK MPU UX
BpaIICHUH B IPSIMOM HAIIPABICHUH.

[Tockonmpky mupsl KaNeHIApHOTO AWMCKa BeChMa Majbl, B CTEKJIO YacoOB, MPOTHUB OKHa IudepOiaTa, B
KOTOPOM MOSIBJIIIOTCS NUMPBI KaJeHIapsi, BMOHTHPOBaHA MUHUATIOPHAS JIMH3a, YBEIMYUBAIOIIAS Pa3Mephl
uudp.

KanenmapHoe ycTpoOHCTBO MpPaKTHUYECKH Mallo IOABEPIKEHO MoyoMKkaM. Hambonee cnaObiM 3BEHOM
SBIISIETCSI IPYKUHHBIH aJiel] MecTepHH, AeQOPMUPYIOIINHACS B IPOIIECCe IKCILTyaTallii YacoB.

3a pyOekoM BCTpeYaroTcs 00Jiee CII0KHBIC KOHCTPYKIIMU KaJICHIAAPHBIX YCTPOWCTB. DTU KOHCTPYKIIUU
VHUKAQJIBHB M B TIPaKTHKE PEMOHTAa BCTPEUYAlOTCA BechMa peako. HamOomipimmii MHTEpeC mpeacTaBiser
KOHCTPYKITHS 4acoB ¢upmbl «Dwmnm [latex», B KOTOpOH NPUMEHEH MOTHOCTHIO aBTOMATH3WPOBAHHBIN
KaJCHJIaph, IMOKA3bIBAIOIIMIA JaTy, JCHb Heaeiaw, Mmecsl U (as3el JyHbl. Kak M BO BCEeX MOJOOHBIX
KaJICHIApHBIX yCTPOWCTBAX, B HEM IPUMEHEHO KOJIECO, COBEpIIAIOIICe OJUH O0OPOT B 4YEThIpE rojia H
pOrpaMMUpYIOIIEe MEPEMEIICHUE OCTANbHBIX AJIIEMEHTOB KalleHJaps, aBTOMATUYECKH OCYIIECTBISIOIETO,
TakuM 00pa3om, Jake CMeHy BUCOKOCHBIX nat 28 u 29 depais.

17. ABTOMATHYECKHU KOPPEKTOP XOJIA HAPYYHBIX YACOB

B mocnenHee BpeMsi B Hapy4HBIX Yacax MHOCTPAHHOTO IIPOM3BOJCTBA NMPHUMEHSETCS JOMOJHUTEIHHOE
YCTPOMCTBO, HA3bIBAEMOE ABTOMATHYECKHM KOPPEKTOPOM Xoja. DTO YCTPOMCTBO NpeAHa3HAYeHO I
PEryJIUpOBKM XOAa 4YacoB IIPHU IEPEBOAE HX CTPENIOK Ha BEIMYHUHY, IIPONOPLUOHAIBHYIO CYyTOYHOMY
OTKJIOHEHHIO CTPEJIOK YacOB OT 3HAYECHHMSI IIPABHIIBHOTO BPEMEHH.

Jeranu aBTOMaTH4ECKOTO KOPPEKTOpa 0OBIYHO CMOHTHPOBAHKI 101 H(epOIaTOM YacoB Ha UX IUIATHHE.

YcTpoiicTBO TpencTaBisieT coOOM phluar, HECYHIWid 3yOuYaThIi CEKTOp, COMNPSDKEHHBIH C KoJecaMu
CTPEJIOYHOTO MEXaHH3Ma 4acoB WM C IEPEBOAHBIM KojiecoM. lIpu BHITATMBAHUM 3aBOJHON T'OJIOBKH TS
MepeBojia CTPENOK HA3BaHHBIM CEKTOP BXOAWT B 3alelUIeHHE C 3yO4yaThiM BEHLIOM TpaaycHuka. llpum
MIEPEBOJIC CTPEJIOK HAa HECKOJBKO MHMHYT BIEpel WM Ha3al, COOTBETCTBEHHO CYTOYHOHM MOMpPaBKE YacoB,
3yOuaThlii CEKTOP IIOBOPAYMBAET B HY)KHYIO CTOPOHY I'PaIyCHHUK U BBIXOAWUT M3 3aLCIUICHUSA C €r0 BEHLIOM,
OCYILECTBIISISI KOPPEKLUIO X0Ja Ha HECKOJIbKO CeKyH. JlaibpHelilee nepeMerieHle CTpeaoK IPOUCXOAUT,
TakuM 00pa3om, 6e3 BO3IeHCTBIS Ha TPagyCHHEK.

B nocnenyromue cyTKH, eciu OTKJIOHEHHE B MOKA3aHUAX 4acOB OT MPaBHJIBHOIO BPEMEHH, MPOUCXOINUT
BHOBB, TO IIPH YCTAHOBKE CTPEJIOK KOPPEKTOP CHOBA HECKOJBKO CMECTUT rpagycHuk. [Iporecc moBropsercs



B TIOJIO)KEHUH, OJIM3KOM K HYJIEBOMY CYTOYHOMY XOJIY.

B ciyuae, eciiu CTpesiku MEPECTaBIISIFOTCS B MPEISIax BEIUYHUHBI IEPEMEIICHHS IPayCHUKA, TO CEKTOP
repeMeniaeT rpalyCHUK Ha COOTBETCTBYIONIUH yroi, 03 BhIXOa U3 3alCIUICHUS C 3y0YaThIM BEHIIOM.

B Hacrosimee BpeMsi H3BECTHO HECKOJIBKO KOHCTPYKTHBHBIX MOJU(UKAIMNA OMHUCAHHOTO YCTPOWCTBA, HE
UMEIOIINX TTYOOKHX KOHCTPYKTUBHBIX Pa3UYUi ¥ MPUHIIMI ACHCTBUS KOTOPHIX aHAIOTUYEH.

PerynupoBka KOppekTopa COCTOUT B COOJIIOICHUH MPAaBUIBHOTO B3aMMHOTO PACIIOJIOKEHUS €ro JeTalei,
a UMCHHO, YTOOBI 3yOuaThlii CEKTOp Hayal U OKOHYMJI CBOE B3aMMOJICHCTBHE C BEHIIOM IPaJyCHUKA B
npenenax + 0,5 mun orHOCUTENBHO UG PHI 12 ndepoOara.

I'JIABA VI

KOHCTPYKIUA u PEMOHT BY/INJIBHUKOB

B 91011 r1aBe onmuChIBaOTCS TOJBKO CIEHU(pHUECKIEe 0COOEHHOCTH KOHCTPYKIMH OYAUIBHUKOB H PEMOHT
WX JeTajell U y3J10B, OTIIMYAIOUINXCS OT KAPMAaHHBIX M HAPYUYHBIX YacoB.

1. KOHCTPYKI A

XapakTepHOH 0COOCHHOCTBIO Oy AMIbHUKA SBISETCS HAJIMYME CUTHAILHOTO YCTpolcTBa (puc. 166).

BynunbHUK UMeeT ABa CaMOCTOSATENbHBIX MEXaHH3Ma, padOTarIIuX HE3aBUCHMO, HO COTJIACOBAHHO IIO
BPEMEHH, — MEXaHM3M XoAa (aHKEpHBIH) M MexaHu3M 0os. bymwibHukyM OBIBalOT ¢ OOKOBOW WM C
LEHTPaJbHON CUTHAJIBHOH CTPENKOH. 3BYKOBOCHPOM3BOAALIME IETal MOTYT OBITh PacHOJIOXKEHBI Kak
BHYTPH KOpIIyca, TaK U cHapyku. OueHb pacnpocTpaHeHbl OyIMIBHUKH C OMOPOH OanaHca Ha KOHMYECKHX
nardax.
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Puc. 166. Mexanu3m 6yanmibHAKa: 1 — 3aBOAHOE KOJI€CO X0/1a; 2 — XpanoBoe KoJieco, 3 — X0/I0BOe KoJieco ¢ Tpuoom; 4
— AIKopb; 5 — nMpoTHBOBec aHKepa; 6 — och aHKepa; 7 — cnupaib; S_ 6ajgaHc; 9 — ceKyHIHOe Kojeco ¢ Tpudom; 10 —
NPOMeEKYTOUHOE KoJieco ¢ Tpuoom; 11 — 3aBoxHoe Koseco 00s1; 12 — cko0o4yHOe KoJieco ¢ Tpuoom; 13 — ckodka MoJioTKa;
14 — moJorok; 15 — KOpOTKMii cTep:keHb MOJOTKA; 16 — cuUrHajabHbIA BajMk; 17 — meHTpajbHOe KoJieco; 18 —
¢ppukuuonHas npyxuna; 19 — npyxuna codauxku; 20 — codauka

MexaHn3M xo7a Oy IMIbHUKA COCTOUT U3 CIEIYIOMUX JeTaneil:

1. CranpHas, monupoBaHHasl ock OanaHca (puc. 167), 3a0CTpeHHas C ABYX KOHIIOB, UMEIOIIAsl B LIEHTPE



ma3. Ochb BpamacTCsa B ABYX CTaJbHBIX MEHTPOBBIX BHHTaX, HMCIOUIUX TINATCJIBHO OTIIOJIMPOBAHHOC
KOHHYCCKOC yrny6neHI/1e U BBUHYCHHBIX B ICPECAHIOIO W 3aJHIOI0 IIJIATUHBI
2

CyIIecTBYIOT TaKKe
OYIMIILHUKY, B IICHTPOBBIX BUHTAX KOTOPHIX 3aKPEIUICHBI KAMHHU
2. bamaHc 3ampeccoBaHHBIN Ha yYKa3aHHYIO OCh (puc. 168)

3. UmnynscHBIN IITHQT, 3aKpEIUICHHBIN Ha TiepekiaarHe OagaHca
. )

4. Bunka UMCEIoIIad 4€ThIpC POXKKa O6CCH€'—II/IBaIOH_II/IX €€ B3auMOICUCTBUC C UMITYJIbCHBIM H_ITI/Iq)TOM u

MPEIOXPAHSIONINX BHJIKY OT HECBOCBPEMCHHBIX mepeMelneHuid. [1a3 Ha ocu OanmaHca MPOIMYCKAET POKKU
BIJIKH TIPH €€ (TIepEMEITICHIH BO BpeMsI COOOIICHUS OalaHCy MMITYJIhca

Puc. 167. Ocu 6ananca OyanIbHAKA
BHJIKH

1 — och Gamanca GyINIBLHHKA, 320CTPEHHAs € ABYX KOHIOB; 2 — och 6ajaHca ¢ mandamu; 3 — na3 JJsi MPOXO0KAeHUS
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Puc. 168. Y3es xona 6y1MJILHUKA M X0/10BO€ K0JI€CO

1 — 6anaHc; 2 — aHKepHasi BUJIKA; 3 — 4YeThIpe PO’KKA aHKePHOii BUWIKH; 4 — ma3 ocH; 5 — MMINYJIbCHBIH mTHT; 6 —
och GamaHca; 7 — nBa mWITHPTA — BXOJAHOH M BBIXOAHOWH; 8 — sKopb; 9 — och aHkepHoii BWiIkH; 10 — mpoTuBOBec

aHkepHoil BuiKkH; 11 — xo10Boe KoJieco; 12 — msATka 3y0a X0q0BOro kojeca; 13 — miockocTh uMmyJibca; 14 — Bepmuna
3y6a; 15 — miockocTh mokosi; 16 — yroJ npuTsKKA
. b

5. SIkops, 3ampeccoBaHHBIN HA OCH BIJIKM. Ha HEM yCTaHOBIIEHBI JBa MTH()Ta — BXOMAHON M BHIXOIHOM,
JUTSI B3aMMOJICHCTBUS C XOJIOBBIM KoJiecaMm, UMEIONUM 15 HaKIIOHHBIX 3yOhEB NJIT HEOOXOAMMOU TPUTSIKKH
3y0 X0IOBOTO KOJIeCa UMEET MATKY, BEPIINHY, TUIOCKOCTA UMITYJIbCa U TIOKOS U YTOJI PUTSHKKH. BXOIHBIM 1



.BBIXO/IHBIM HITU(TAMH SKOPb OXBATHIBAcT 2,5 3y0a XOJOBOTO .Kojieca. AMIUIMTyAa OanaHca COCTaBIsET
270°. Ilpu xonebaHuu Oarauca SNIUIC YHOUPACTCS B POKKHU BUIIKH, a ITH(PT AKops — B 0007 Kojeca,
KOTOPBIH BHITOHSET POJIb OTPAaHUYHTEIIS KONeOaHH aHKepa.

Puc. 169. IlocienoBarenbHas padora xoaa OyAUIbHUKA

6. Bonocok, KOTOpbIii BHYyTPEHHUM KOHIIOM 3aKpEIUISIeTCs B OTBEPCTHE KOJIOJKU, YCTAHOBJICHHOM Ha
ocu OanaHca, a Hapy)XHBIM KOHIIOM C TOMOIIBI0 MTH(]TA 3aKperuisieTcs B OTBEPCTHUH KOJOHKH,
IPUKJICTIAHHON K 3a/{HEH IUIaTUHE.

[TocnenoBaTenbHOCTH pabOTHI X012 Oy IMIIHPHHKA TTOKa3aHa Ha puc. 169.

Hapsany c OynunpHMKaMu KpYyIHOTO pasMepa, BBITYCKAlOTCS MajorabapuTHble OyAMIBHUKU CO
MTH(TOBBIM WM OOBIYHBIM aHKEPHBIM XOJIOM.

OpHa .13 pa3HOBUIHOCTEH X0/a Oy IviIbHUKA MToKa3aHa Ha puc. 170.
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Puc. 170. Y3es xona Ma10radapuTHoro 6yauJILHUKA CO INTHPTOBBIM X010M

2. IEPEJJAYA, CTPEJIOYHBII 1 CUTHAJIbHBIA MEXAHW3MBI

Konecnoe 3ameniienne. OHO COCTOMT W3 Koinec M TpuOoB. Yacto TpuObl ,B OyAWIBHHKE HMEIOT
LIEBOYHOE, T. €. ITU(TOBOE 3anermieHue (puc. 171). lleBouHoe 3eneruieHne BechMa HECOBEPIIIEHHO, HO B TO
K€ BpeMsl Mall0 YYBCTBUTENHHO K HAPYIICHWIO TOYHOCTU PACCTOSIHHS MEXIY OCSIMH U JIETKO MEPEHOCHT
3arps3HCHHE.

Puc. 171. Lleounoe (ItudToBOE) 3aueILICHAE: Puc. 172. 3aBoaHoe Koseco xoaa: ! — BaJj 3aBOHOTO
1 — cranbHOl mTH(T TPHGA; 2 — 3yGbs Koec; 3 — Kojeca; 2 — cobauka; 3 — HIKHAS uHandga Bana; 4 —
0Ch KoJIeca KPIOYOK /UIsi BHYTPEHHEr0 KOHIA TWPY:KHHBI; 5 —

NMpYKHHKa c00auku; 6 — XpamoBoe KoJjieco; 7 — pe3nda
IS KJTI04a

VY3en 3aBoja OyauibHHMKA TOKa3aH Ha puc. 172. XpamoBoe KOJIECO 3alpeccOBaHO Ha Ball 3aBOJHOTO
KoJIeca U BXOJIUT B 3allelUIeHHE ¢ COOAUKOH, 3aKpETIEHHON Ha 3aBOJHOM KoJiece 3akiienkoil. K okpykHocTH
XparoBoro Koyieca codadky MpHKUMaeT IpyKUHA.

Puc. 173. ®opMbI HAPYKHOT'0 H BHYTPEHHEI0 KOHLA IIPYKUHBbI:

1 — BHYTpeHHMIi KOHeIl MPYKUHBI; 2 — HAPYKHBIH KOHeI IPYKHHBI; 3 — HOBasi (hopMa HAPYKHOTO KOHIIA NPYKUHBI; 4
— ¢opMa BHYTPEeHHHX 3aMKOB NMPY:KHHBI



Ban 3aBogHOro Kosneca uMeeT pe3nOy Ul 3aKpPEIUICHHS 3aBOJHOIO KJI0Ya M KPIOYOK AJISi BHYTPEHHErO
KOHIIa MIPYXKUHBI, HAPYKHBIH KOHEIl KOTOPOH 3aKperieH Ha KOJIOHKE MeXaHU3Ma.

Ha puc. 173 nokazaHsl OCHOBHBIE ()OPMBI HAPy>KHOTO M BHYTPEHHETO KOHIIOB MPY KUHBIL.

IIpu pabore MexaHu3Ma MpYXHHA, CTPEMACh DPAa3BEPHYThCS, JEHCTByeT Ha KpIOYOK Baja, Ball
MIOBOPAYMBAET XParoBoe KOJeco, KOTOpoe uepe3 codauky BpalaeT 3aBOJHOE KOJIeCo, IPUBOIAIIEE B JBIKE-

HHE BECb MEXAaHHU3M.
Puc. 174. LlenTpajibHOE K0JIeCO Oy THJILHUKA:

1 — BcraBHOH cTep:keHb; 2 — (PUKIHOHHAsA
NpPYKHHKA; 3 — HacaKeHHas maiida
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IlentpanpHOE KONeco ¢ HaOOpHBEIM TpuOoMm (puc. 174), cBA3aHBI ¢ OCBIO 1, MPOXOAAIICH Yepe3 HHUX C
MIOMOIIbI0 (PPUKIIMOHHON MPYKUHBI 2, HAXOIAIICHCS MEXKIy LEHTPalIbHBIM KOJIECOM U Iaiboit 3,
BCJIEJICTBUE YEr0 OCh BPAIIACTCS BMECTE C IICHTPAIBbHBIM KoJlecoM. OJHOBPEMEHHO OCh MOYKET (PPUKITHOHHO

BpaliaTbCsa B ICHTPAJIBHOM KOJICCE IPU NIEPEBOAC CTPEIIOK.
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Puc. 175. A — cTpenoyHble KOJ1eca H CUTHAJILHBII MeXaHu3M OyIWJILHUKA (BUJ COOKY):

1 — 3aBoaHoe Koseco; 2 — XpamoBoe KoJieco 0osi; 3 — BaJl 3aBOJHOI0 KoJieca; 4 — cKo0o4YHOe Kojeco 00s; 5 —
NMPY’KAHA CHTHAJILHOTO Bajia; 6 — raiika CHrHAJIBLHOTO Bajia; 7 — KOHTPraiika CHrHAJIBHOTO Bajia; 8 — maii6éa CHrHAIBLHOTO
Baja; 9 — ochb skopsi; 10 — sikops; 11 — mMo0TOK; 12 — KOPOTKMIi cTepiKeHb MOJIOTKa; 13 — mpy:kuHa -3amenaxa; 14 —



MydTa CHrHAJBbHOTO Kojeca; 15 — mMTHPT CHrHAILHOrO Kojeca; 16 — BbIpe3 B My()Te CHTrHAJbHOrO Kojgeca; 17 —
CUTHAJIbHOE KoJIeco; 18 — och 1 maiita; 19 — Tpud BekceabHOro Koseca; 20 — yacoBoe KoJieco; 21 — MHUHYTHBII TPUO;
B — cTpesiounble KoJeca co cTOpoHsI nudepdaaTa

Crpenounsie kxoneca (puc. 175). Ha ocu meHTpanbHOTO Kojieca 3allpeccoBaH MHUHYTHBIM TpUO, OT
KOTOPOTO Yepe3 BEKCEIbHOE KOJIECO C TPUOOM MPUBOJAUTCS B JBIKEHHE YaCOBOE KOJIECO.

CurHanpHBIM MEXaHHM3M CBS3aH C XOJOM OyIWiIpbHUKAa uYepe3 CHUTHAIbHOE Koneco (puc. 176),
Haxosmieecsl B 3allelJICHHd C TPUOOM BEKCENbHOro Koseca. CHrHambHOE KOJIECO BpalaeTcsi Ha OCH
(curHaNBHBIA Ball), B KOTOPYIO BCTaBJIEeH WITH(T, ynuparomuiica B Topel My(QTsl CUTHaJIbHOro Koseca. Ha
9TOH OCH 3aKpelyieHa CUTHaJIbHasl cTpeiika. CUrHaJbHOE KOJIECO BMECTe ¢ My(TOM NpIrKaTo K ITURTY CcUr-
HaJILHOU TPY>KUHOH, yIHparoeics cHU3y B Koseco. Kak TOJIbKO 4acoBas CTpenKa MOJXOAUT K yKa3aHHOMY
CUTHAJBHOM CTPEJKOH BpPEMEHH, CHUTHAIBHOE KOJIECO TOA JAaBJICHHEM CUTHANBHOW NPY>KUHBI
MIPUIIOTHUMACTCS, U IITU(QT BXOJUT B BBIPE3 My(Thl B CUTHAJIBHOM KoJiece. COrHyTbhIi KOHELl CUTHAJIbHOMI
NPY>KUHBI 0CBOOOXK/IAET KOPOTKHUI CTEPKEHb Ha phlYare MOJIOTKA, U MOJOTOK HAUWHAET yJapsATh 110 3BOHKY.
[Ipu momommu Kocoro cpesa B Tople My(Thl CHTHaJBLHOTO KoJieca BO BpeMsl XOJa 4acoB IO AAaBJICHHEM
mTH(Ta, CATHATHFHOE KOJIECO U MPYKUHA OIISITH OMyCTIATCS, U 00# OyJeT OTKITIOYCH.

Jna Ttoro yToOBI BO BpeMsl XO0Jla YacOB CHTHAJIbHAs CTpelKa HE CMellajach, Ha CUTHAJIbHOM Baje
yCTaHOBJEGHA MIaii0a, ymuparomascs B 3aJHIO IUIaTHHY; CBEpXy IUIaTHMHBI Ha CHUTHAJIBHOM Balle
YCTaHOBJICHBI IPY’KMHA U raiika, Co3Jarone Heo0X0IMMOe HATsDKEHUE TPy KUHBI.

B HacTosiee Bpemsi BBIIYCKAIOT OyIWIBHMKH, I'Zleé IPUMEHEHAa LIEHTpaJbHas CUTHalbHAas CTpenka. B
9TOM cllydae CHTHaJlbHOE KOJeCO YCTAaHOBJEHO moJ mudepOiiaToM M BO BpeMs pa300OpKH 4YacoB HeE
canMaercs. Ha curaainsHOM Kostece umeercst My(pTa ¢ KOCBIM CPe30M, a MOJ YaCOBBIM KOJIECOM HAaXOAMTCS
CUTHaJIbHAs IPY>KUHA.

Ha yacoBoM Koiece mMmeeTcsi BBICTYII, KOTOPBIH MMOJ HRKUMOM CHUTHAIBHOW TPYXKHHBI yINUpaeTcs B
BEPXHIOIO TNIOCKOCTh MY(THI; B 3aJaHHBI MOMEHT BPEMEHHM BBICTYI 3amajaeT B KOCOH cpe3 My(Tel, U
CUTHAJIbHBII MEXaHU3M IIPUXOINT B ICHCTBHE.

Puc. 176. CurnanbHoe kojeco ¢ MydToii

Ha tpyOke curHampHOTO KoOJieca 3aKpeIUIeHa CHTHaJIbHas cTpeiika. Ha curHanmpbHOM Kojlece Hape3aHbI
3yObsl, KOTOPBIC HAXOJATCA B 3aICIUICHUH C TPUOOM, 3aKpCIJICHHBIM Ha OCH, BHEIBEJICHHOW M3 KOpIyca U
CHA0>KEHHOU T'OJIOBKOM I YCTaHOBKH BPEMCHU CHUT'HAJIA.

3aBOIIHOC KOJICCO CUTHAJIBHOT'O MCXaHH3Ma HaAXOIHUTCSA B 3alCIIZICHUU C TpI/I6OM CKOOOYHOTO KoJIeca,
CKOOOYHOE KOJIECO, CHAAIICEC Ha OCH, HAXOIUTCsA B 3alICIIJICHUH CO CKO6KOI>1, SaerHHeHHOﬁ Ha OCH, Ha OCH
CKOOKH 3aKpECIIJICHBI CTECPKECHb OCTAHOBA U IIYCKa MOJIOTKA U CaM MOJIOTOK.

3. PEMOHT BYJINJIbBHUKOB

PeMOHT Oy IMIBHHKOB HaYMHAIOT C pa30OpKH W OmpeaesieHus NeQeKToB. BEIHYB MEXaHHU3M M3 KOpITyca,
CHUMAIOT cTpelnkHu. CUTHaJIbHYIO CTPENKY HeJb3s MOBOpauMBaTh, TaK KaK MOXKHO COTHYTh WJIM CJIOMAaTh
CUTHAJBHBIN IUTH(T, a, CIErka MOKauuBash M3 CTOPOHBI B CTOPOHY, HYXHO TSIHYTh ee¢ Ha ceOs. s
OTBEPTHIBAHUS U 3aBEPTHIBAHUS MIAWOBI TOJIOBKH MallorabapUTHBIX OYAMIBHUKOB, 3aKPEIUISIFOIIEH MEXaHU3M
B KOpIyce, pekoMeHayeTcs (hacoHHas oTBepTKa (puc. 177).

3arem cHUMarOT HdepOnat, mon-undepoaTHbIe Kojeca U, yAaauB ITUQT KOJIOHKH, 3aKPEIUISIOIUI BO-
JIOCOK, OCBOOOKAAIOT MOCIEAHUM 0T peryiaropa. OTBUHTHB LIEHTPOBOM BUHT, CHUMAIOT OajlaHC C BOJIOCKOM.
g yckopenus: paboTsl IO OTBEPTHIBAHUIO IIEHTPOBBIX BUHTOB U Ta€K PEKOMEHAYIOTCS KIFOYH — pHc. 178
(a u 6). X0OBYIO IPYKHHY 3aBOAAT J0 KOHIIA U CBSI3BIBAIOT LIITAraTOM WJIM IPOBOJIOKOH — Tak Jierde coou-



paTb MEXaHU3M.

Bué no cmp. A ‘

Puc. 177. ®acoHHas 0TBepTKa

Puc. 178. Kirooum st OTBepThIBAaHMS TaeK H
LEHTPOBBIX BHHTOB

ITocae »TOr0 OTBHHYMBAIOT JBE TalKH, 3aKPEIUIAIONIME IUJIATHHY, 3apaHee BCTABUB CTEPKCHb B
MIPOMEKYTOYHOE KOJIeCO, YTOOBI He COpBANIaCh MPYKUHA, CHUMAIOT BUIIKY U, CHSIB CTEPIKEHb, CITYCKAIOT MeJI-
JICHHO KOJIeca, MPUAepKMBas UxX najibleM. [locie cHATHS MIaThH U TOJHON pa300pKH MEXaHH3Ma YIaJISIoT
MUHYTHBIH TpuO. J[7s 3TOrO MATKY OCH LIEHTPAJIBHOTO KOJeca yIHPAKT BO YTO-HUOYAb TBEPHIOE, 3aTeM
MEXy MIATUHONW M TPUOOM ICHTPATBHOrO KOJieca MOAKIAABIBAIOT TIOCKOTYOIBI M YAAPSIOT MOJOTKOM IO
II0CKOTYyOI1aM (OCTOPOKHO, YTOOBI HE YIAPUTh MO KOJECY) WM TyJa K€ MOAKIAJBIBAIOT IUIOCKOTYOIIBI U,
JiepKa UX B pPyKe Ha BeCy, OBIOT MOJIOTKOM ITO MATKE OCH. [IATKY ClieZlyeT 3a4uCTUTh OT BO3MOXKHBIX 3a00H1H.
Pa3paboTaHHbIe OTBEPCTHS B IUTATHHAX CTATUBAIOT OBATBHBIM MyaHCOHOM JTHOO MPU CHIIBHO pa3paboTaHHBIX

OTBEPCTHAX B HUX BTAUHUBAIOT QyTep.
Puc. 179. [lep:xaBKu:
1 — moa cMBIYOK; 2 — MOA XOMYTHK




Husa sTtoro B 1Ba pa3a pa3BepTKOM YBEIMYMBAIOT AWAMETP OTBEPCTUS B IUIATHHE, CHHUMAIOT
obpazoBaBiirecs ¢ 00eUX CTOPOH 3ayCEHIIbI M ¢ HAPYXKHOW CTOPOHKI IeTal0T HEOOIBIIYIO 36HKOBKY.

B natyHHOM mpyTKe MPOCBEPINBAIOT OTBEPCTHE, KOTOPOE JOKHO OBITh HECKOJIBKO MEHBIIE, YeM Handa
TpudAa.

IIpocBepiieHHBII KYyCOK MPYTKa OTPE3aloT JIOO3UKOM, HAIeBAIOT HA JepkaBKy (puc. 179) u BHITAYNBAIOT
HebonmpUM KoHycoM ¢yTep. C KOHYCHOM CTOpPOHBI HYKHO CHENaTh CBEpXy 3¢HKOBKY. Ilo mmmue dytep
JIOJKEH OBITH PAaBEH TONIIMHE [IATHHBL B 0TBEPCTHE MIATHHBI OH JOMKEH BXOAUTh HA /3 JUIMHBI MIOTHO OT
PYKH, 3aT€M yJapOM MOJIOTKA TI0 TUIOCKOMY ITyaHCOHY (pyTep OCa)KHUBAIOT B IIATHHY .

C HapyXHO# CTOpPOHBI QyTep cierka packienbIBaloT, MOJIOKKB TUIATHHY HA HAKOBAJIBHIO. Pa3zBepTKoii ¢
BHYTPEHHEH CTOPOHBI YBEIWYHBAIOT OTBEPCTHE [UIS HANQbl, CHAMAIOT 3ayCEHIBI W OTHOJHUPOBBIBAIOT
OTBEpCTHE.

B ciydae, ecnu pazpaboTaHHOE OTBEpPCTHE NMPHOOPENO OBAJIbHYIO QOpMY, 3aMepsIOT TuaMeTp nardsl u
HaMeYaroT LEHTP OTBEPCTHS; VIS ATOTO:

a) MJIOTHO BCTaBIISIOT MPYTOK B MIPOTHBOIIOJIOKHOE HETTOBPEKICHHOE OTBEPCTHE U, BHIHYB, 3AMEPSIOT €ro
JaMeTp IITaHTCHIUPKYJIEM;

0) uepe3 HeHWCHPaBHOE OTBEPCTHE HAHOCAT HA IJIATUHE JBE B3aUMHO IEPIEHAWKYJSPHBIC JIMHHY,
oTMedYast ero IeHTP;

B) YBEJIMUMBAIOT OTBEPCTHE PA3BEPTKOH B /IBA pa3a U Pa33e€HKOBBI-BAIOT C 00EUX CTOPOH;

T') 3aKJICTIBIBAIOT OTBEPCTHE JIATYHHOU MPOOKOH;

Il) TI0O HaHECEHHBIM Ha IUIATHHE B3aMMHO TEPICHINKYJISPHBIM JHHUASIM Ha MPOOKE MPOIOIIKAT 3TH
JTUHUH, TEM CaMbIM HAXOST EHTP OTBEPCTHS B MECTe IIePECCUCHHS JTHHHM.

€) TPOCBEPIUBAIOT OTBEPCTHE M Pa3BEPTKOW ITOBOAAT €ro JO HEOOXOIUMOTO pa3Mepa, C HapyKHOH
CTOPOHBI JeNAIOT 36HKOBKY U OTBEPCTHE MOIUPYIOT.

2

Puc. 180. Cniocodbl BcTaBKH HOBBIX 3y0ObeB B KoJleca:
1 — BBINWJINTH JACTOYKHH XBOCT; 2 — MPOCBEPJIHTH COOKY 0TBepCTHE H CBEPXY Ipope3aTh

buenue xonec — oceBoe U paguaIbHOE — MPOBEPSIOT Ha OONBIION aHIPEHAXK-MAIINHE WA HAa TOKAPHOM
CTaHKe, I 4ero och KoJjieca MOMEIIA0T MEeXIy CIHUIIAMH U K KOJIeCy MOJBOJIAT MOApPyYHUK. Eciau koneco
uMeeT OonblIOe paAualbHOE OWeHHe, Jydlle Mmogo0paTb HOBoe Kojeco. Ecim koneco ObeT B oceBOM
HarpaBJICHUH, €TO BRIPABHUBAIOT IIJIOCKOTYOIIaMHU.

Hangsr TprOoB MpoBepsAIOT yepe3 YNy H, €CIU Ha HUX UMEIOTCS PUCKH, UX MOJUPYIOT BOPOHUIIOM Ha
¢unarene. Ecnu nanda cuinbHO M3HOIIEHA, €€ 00TaYMBAIOT M OTIIOJHPOBHIBAIOT HA TOKAPHOM cTaHke. [Ipu
3TOM OTBEPCTHE B IUIATHHE CTATHBAIOT CIICLMAIbHBIM ITyaHCOHOM WM BCTaBisaoT ytep. Cornyryto nandy



BBIPaBHUBAIOT TJIAJAKUMH IFIOCKOTYOIIaMU ¥ OTIOJMPOBBIBAIOT.

Jlis yCTaHOBKM HOBOW Iam(bpl B OCH IMPOCBEPJIMBAIOT OTBEPCTHE HA TOKAPHOM CTAHKE C TOMOIIBIO
CHEIMATTLHOTO TIPUCIIOCOOIECHUS («(ITaKKay).

I'myOuHa otBepeTrs I 1andbl J0KHA OBITH B 1Ba paza 00JIbIIE BRICOTHI MAI(EI, a AMAMETP OTBEPCTH
JOJDKEH OBITh HECKOJNBKO OOJNbIlle TOMIWHBI Handbl. 3areM OO0TAauYMBAIOT LWIMHAPHYECKHHA INTHPT,
BXOJIAIIHI B oTBepcTHE OT 1/2 110 */4 ry6unsr otBepetus. ITocie 3TOro mMTHT 3ampeccoBBIBAIOT MOIOTKOM
no ynopa. Ha TokapHoM craHke nandy oO0TadMBarOT 110 OTBEPCTHIO M MONHUPYIOT. Eciin cTeHka ocu mocie
CBEpJIEHHs OKa3ajach TOHKOH M €CTh OMACHOCTh, UTO OHAa BO BPEMS 3aIPECCOBKH MTH(TAa MOXKET JOMHYTh,
TO JIO 3alPECCOBKM PEKOMEHYETCs IJIOTHO HAJETh Ha OCh IIaily, a MOCie M3TOTOBJICHUS Handbl M1aioy
CTOYUTb.

Ecmu pu mpoBepke Kojec OKaXKeTCs, 9TO 3y0 MOTHYT, yIIHPAIOT OTBEPTKY B OCHOBaHHME COCEIHEro 3y0a
U OTru0aroT COTHYTHIN 3y0 B 0OpaTHyIO cTOpoHy. Ilocie BbIpaBHHMBaHUS 3y0 HCHIPABIISIFOT HAITMJIBHUKOM
Oaper. HeoOxomumo mpoBepHUTh Bce 3yObsl KOJIEC M, €CJIM CPEeld HUX UMEIOTCS Je(OpMHUPOBAaHHBIC, C
3ayCeHIIAMU WJIH PUCKaMH, TO UX HEOOXOAMMO TaK)Ke UCTIPAaBUThH OapeToMm.

Jlg BcTaBKM HOBOTO 3y0a peKOMEHAYIOTCS JIBa CIIocoba:

1. B ocHOBaHMM KoOJjieca BBIMHIIMBAIOT THE3/I0 B BUAC JacToukuHa xBocta 1 (puc. 180) M BCTaBISIOT
3aroToOBKY 3y0a, BRITMIIEHHOTO IO TOM ke Gopme U pazmepy.

2. COoky KkoJyieca TMPOCBEPIMBAIOT OTBEPCTHE, a CBEpPXY MPOMWIMBAIOT Tipope3 2 (cM. puc. 180) m
BCTaBIISIOT B HETO 3aTOTOBKY 3y0a.

B ykazaHHBIX crioco0ax MpYTOK JUTsl U3TOTOBJICHUS 3y0a HE0OXOAMMO HarapTOBaTh MPOKOBKOM.

ITocme 3akperieHHs 3arOTOBKH 3y0a B Kojece ee HeoOXOMUMO clieTKa pacKiienarh M HpomnasTtsh. [lasare
3yObsl HaJI0 aKKypaTHO, HE HAIMpaBJIsAs Ha KOJECO CHIBHYIO CTPYIO OTHS, YTOOBI HE OTKEUYb KOJIECO. 3aTeM
HY’KHO OTpPE3aTh JIMITHUIA METAILT U BHIMMHIUTH 3y0 HAITMIBHUKOM-0apeToM, MPUIaBas HOBOMY 3y0y hopmMy u

BBICOTY CMCIKHBIX.

Puc. 181. 3arouka ocu 0anaHca Ha TOKapHOM
CTaHKe TOYMJIBHBIM KaMHeM:

1 — umeHTpa; 2 — TOYWIBHBIA KaMeHb; 3 —
POJIMK C IIEJKOBO HUTKOI

[lomorHyThIN, cTepIIUiicss WM CIOMaHHBIA MWMTHPT Tpuba HEOOXOIUMO 3aMeHUTh HOBBIM. LlTudt
JOJDKEH OBITh MUJIMHIPHYECKAM, XOPOIIO OTIIOJMPOBAHHBIM, 10 TOJIIMHE PAaBHBIM OCTAIBHBIM INTH(TAM.
Pexomenayetcs mtudT Tprba BHITAYMBATH HA TOKAPHOM CTaHKe. ['OTOBBIN IITH(T BCTABISETCS B OTBEPCTHUS
1aif0, MOCIIe Yero BXOJHOE OTBEPCTHE MAHOBI CTATHBAETCS KEPHEHUEM.

B ueHTpoBOM BHHTE MOCIE TPOMOIDKHUTEIHFHONW pabOTBI OCH 00pa3yrOTCs OIHOCTOPOHHHE PaKOBWHBI
Ecnu HET BO3MOKHOCTH 3aMEHUTH IIEHTPOBOM BHUHT, TO MOKHO MCIIOJIb30BaTh CTaphlil, MOBEPHYB ero .Ha 90
nnn 180 rpamycoB OTHOCHTENHHO MPEKHEro MOJOXKEHHUS, COOTBETCTBEHHO NMEPEMECTUB M BTOPOH BHHT.
KonycHoe yrmyOneHne B HEHTPOBOM BHHTE HEOOXOIUMO OTHOJIMPOBATh, IUIsI YerO0 BHHT CHadala OT-
nui(OBBIBAIOT YYPKOI ¢ HAOpaHHBIM Ha HEE MACJIOM, CHATHIM C TOYMJIBHOTO KaMHS, IPOMBIBAIOT B OCH3MHE
U OTHOJHMPOBBIBAIOT YYPKOH C KPOKYCOM, 3aT€M CHOBa IPOMBIBAIOT B OCH3MHE W MPOYHUINAIOT CYXOH M
YUCTON YypPKOM.

UcnpaBnenune nandg, T. €. 3aTaunBaHUE OCei OanaHca, SIBIAETCS 00S3aTENBHBIM, TaK KaK CTEPIIHEcs U
3aTyNHBIIKECS KOHIIBI OCH PE3KO YXYALIAIOT XOJA 4acoB. McmpaBisioT ock criemyromuMm o6p.azom. Ha
CHeUUaNbHON CHHIE TOKAPHOTO CTaHKa HCIPABISIOT OCh TOYMIBHBIM KamHeM (puc. 181). Ocp Oananca
BBHHUYHUBAIOT B pyYHbIE TUCKU U HA (DUHATEJIe 3aTaYUBAIOT MEJIKUM TOYMIIbHBIM KaMHEM, TIOBOPAYNBas THCKH
W3 CTOPOHBI B CTOPOHY, KaK MHpH OMWIOBKE ITH(TA, MOCIE Yero .0Ch MOMUPYIOT BOpoHWIOM. llandsr
OanaHca HE0OXOAUMO IPOBEPHUTH, KaK MPOBEPSIOT Hardbl TprOoB. Eciu okaxyTcst pruCKH, apanuHbl, TO THX
HaJI0 CHSThH MTOJIMPOBKOH.

bamanc HyXHO 00s3aTeTLHO NPOBEPUTH B IMPKyJe (BOCBMEpKE) WM Ha TepeBec — MamuHke. [lpu
HEOOXOJMMOCTH YPaBHOBECUTH 0001 B HEM BBICBEPINBAIOT HETITyOOKHE OTBEPCTHSL.



Ha paboueit vactu mTudTOB SKOPS 9acTo oOpasyroTcs kaHaBkH. Ecim mTH(TH CHIIBHO W3HOIICHBI, UX
HEOOXO0JMMO 3aMeHHTh. Ecin M3HOC HEOONBIIOH, TO 3TOT HENOCTATOK MOXKHO UCIPABUTH ABYMS CITIOCOOAMH.

1. Be1OUTh IITH(T ¥ TOBEPHYTH €r0 B IPYTYIO CTOPOHY.

2. 3axaTb OCh BWJIKH B THCKax, IOCTAaBUTh IIyaHCOH OTBEPCTHEM Ha SKOPh M, yIapss MO ITyaHCOHY
MOJIOTKOM, CIBHHYTH ero Ha 1-1,5 amm BBepx Tak, 4roObl maTh mTH(TaAM HOBOE pabdodee mecTo. MoOKHO
TaKXkKe OIyCTUTh AKOPb Ha 1 — 1,5 ymm BHU3, 171 4ero TakkKe 3a)KaTh OCh BUIKHM B THCKH H MEXKIY SKOPEM U
BHJIKOW TIOJUIOKHTH IMHHIET WK TUIOCKOTYOIIBI M JIETKO YAapsATh MO0 HUM MOJIOTKOM Tak, YTOOBI HE COTHYTh
och. LITH(THI sSIKOps, €cITi Ha HUX WMEIOTCS TOJBKO MENKHE PUCKH, Hy>KHO OTIIOJIHPOBATb.

Ha poxkax BWJIKH, TJi¢ MPOXOJUT UMITYJIbCHBIM MITHU(T, MOTYT ObITH BHIOOHMHBI WJIM PUCKH, KOTOPHIC
He00XOJMMO BBIBECTH 0apeToM M OTIONHpOoBaTh. Korja BHIIKa WM SIKOPb HA OCU CHJIAT cl1abo0, OCh BUIIKH
3aKpeIUISIIOT B THCKH W CHENUAIBFHBIM ITyaHCOHOM CTSTHBAlOT OTBEPCTHE. YAApsATh MO IyaHCOHY HYXHO
OYEHb OCTOPOKHO, YTOOBI HE COTHYTH OCh.

CHUMAaTh BUJIKY WIH SIKOPb C OCH JJIs YMCHBIIICHUS OTBEPCTHSI HE PEKOMEHYETCS, TaK KaK HEJIb3sl ObITh
YBEPEHHBIM, YTO OCh IIPH 3TOM HE OYJIeT COTHYTA.

Ecnu Ha miockocTH MMITylibca 3y0a XOJOBOTO Kojeca M Ha IJIOCKOCTH TIOKOS MMEIOTCSI PUCKH H
IEPOXOBATOCTH, IJIOCKOCTH HEOOXOIUMO OTIHOJIMPOBATH TaK, YTOOBI HE 3aBAJUTh MATKY W BEPIIUHY 3y0a.
[MommpyroT y3eHBPKUM BOPOHWIJIOM, CMa3aHHBIM MaciioM. Ho eciu ecTh BO3MOXHOCTB, JIyUIlIe BCETO KOJIECO
3aMEHUTb.

Ecnu curHanmpHasi cTpenka JBIKETCS BMECTE C YacOBOW CTPEJIKOH, TO HY)KHO PACTSHYTh CIUPATBHYIO
MIPY>XUHKY CHTHAJILHOTO Balla TaK, YTOOBI CUTHAIBHBIN BaJ IMOBOPAYMBAJICS TYXKe, 4eM pasbiie. Hapsny c
9TUM HYXHO HUCTIPaBUTh OApXaTHHIM HAITMJIBHUKOM W OTIIONIMPOBATH TOper My(THI .CHTHAJIHHOTO Kojeca, 1o
OKPYKHOCTH KOTOPOM JBHXKETCS ITHU(PT CUTHAIBHOTO Bajia TakK, YTOOBI Ha TOpie My(Thl Kojieca He ObLIO
BbIOOMH 1 pucok. LTudt Tarxke momkeH ObiTh oTHonupoBaH. Ecnu B manmorabapuTHoM OyIWIIBHHKE Ha
4acOBOM KOJIeCE€ CJIOMaH BBICTYII, YIHPAIOIIMICS B CHTHAIIEHOE KOJIECO, MOKHO BBIJABUTH HOBBIH BBICTYII
CHeNMaTbHBIMU IIWIIAMH, M3TOTOBJICHHBIMH CaMHM MacTepOM W3 OOBIKHOBEHHBIX IIOCKOTYOIEB (pHC.
182).

Ecnu y Hapy»KHOTO KOHIIA TIPY>KHHBI OTIOMUJICSI HEOOIBIIOW KYyCOK, TO MPYKUHY MOKHO UCTIPaBUTh, HE
cTaBsi HOBOH. /[ 3TOTO HAMO OTKEYh KOHEI MPYXXHHBI, HO TPU 3TOM OTOXOKEHHAs] 4acTh HAPYKHOTOY»
KpIoYKa He A0JbKHa ObITh Oosbiie 30 — 35 mm. Tlocine mponuiaku OTBEPCTHsI KOHEI 3arn0ar0T Ha HOXKKE
MEXaHU3Ma U CKJICTILIBAIOT.

Puc. 182. Illunusi-npoxkycka

Bce BUTKH NpyKUHBI TOKHBI OBITH IPAaBUIBHON (HOpMBI, Oe3 U3rnOOB, U HU OJMH U3 BUTKOB HE JIOJDKEH
OBITh BBIIIE BCEH TUIOCKOCTHU NPy KHUHBI.

[Ipu BpameHnn XpanoBoro kKoieca codayka JOJKHA UMETh HEOOJBIION 33a30D, JIETKO CKOJB3UTH I10 3y0y
KoJIeca ¥ TIOUTHU BCeH IIIOMIA IO MPUJIeraTh K HeMy. 3yObsi XpamoBOro Kojieca U co0auky B paboInx MecTax
JIOJDKHBI OBITH TJIAJKO OTHUIA()OBAHBI.

Kprouok Baia 3aBOJHOTO Kojieca WCHPABISIOT MEIKHM ITONyKPYTJIBIM HaMWIBHUKOM. HOBEIM Kprodok
M3TOTOBIISIIOT TaK e, KaK M KPIOYOK Bajla KapMaHHBIX YacoB.

Eciu och 1eHTpanbHOIO Kojieca yaepKUBaeTCsS (PUKIIMOHOM CJ1a00, TO CTPEJIKH 4acoB OYyT CTOSATh Ha
Mecte. Crenyer TOJOTHYTh BHH3 JIONACTH (PUKIUOHHOW NPYXKUHKH WM OTIYCTUTh BHHU3 KOIIBIIO,
yHouparomieecs B Py XuHY.



Ilocme ycTpaneHmst Bcex Ae(eKTOB HYXHO OYyIMIBHHK TPOMBITH OCH3WIOM, YypPKOW IPOYUCTHTH
OTBepCTHs, Larnbl ocel, 3aMOK I CIIUpald B IPalyCHUKE, IPOYHOCTh TPUOBI, 3yObs KOJIEC, IIEHTPOBHIE
BHHTBI, TIPY>KUHBI U BOJOCOK (CM. riaBy «PeMOHT KapMaHHBIX U Hapy4YHBIX 4acoB»). UUCTHUTH JaeTaiu
OyIMIPHIKA MOYKHO Tak)Ke HA MOCYHOHN MalllMHE aHaJOTWIHO ¢ MOWKOH aeranielt KapMaHHBIX W HaApPYIHBIX
4acoB.

[Ipu cOopke MexaHM3Ma HEOOXOIUMO €IIe Pa3 MPOBEPUTH 3a30PbI MEXK/Y TUIATUHAMM; IIPH STOM TalKH,
YKPETUISIONINE TUIATHHBI, JIOJDKHBI OBITH 3aBUHYCHBI JOOTKA3a.

Crenyert MpoBEpUTH MPABUIHLHOCTH PaObOTHI MTU(TOB STKOPSI.

s / mjﬁ’lﬁ/
54

Puc. 183. Buntoaep:xarteab

[lItudTt B IepBBIf MOMEHT CBOETO MAJEHUS JODKEH HAXOMUTHCS TIOCEPEANHE IIOCKOCTH MOKOS 3y0a, T.
€. MEXIy YIJIOM MPHUTSKKA M BeplinHON 3y0Oa. [locajaky MHHYTHOTO TpubOa Ha OCh MPOU3BOMAST JBYMS
croco0amu.

1. IIaTKy OCH IIEHTPaTBLHOTO KoJieca (C KBaJApaTOM) CTaBsIT Ha HAKOBAJILHIO WJIM TUCKH, IPUKIIAIBIBAIOT K
MUHYTHOMY TPUOY TUIOCKOTYOIIbI U YIAPSIOT MO0 HUM MOJIOTKOM.

2. Och IEHTPANBHOTO KOJIECa CO BCTABJICHHBIM OT PYKH TPHUOOM BCTABIIAIOT MEXIY T'yOKamMH THCKOB
(Tydire Ha THCKHM 3apaHee HaIeTh MEIHBIC TYOKH), 3aTeM ¢ 0OpaTHOW CTOPOHBI YIApsIOT IO TSATKE OCH
LIEHTPAJILHOTO KoJjieca MOJIOTKOM. TpuO He T0JKeH ObITh HU3KO MOCAKEH U TePETh IIATUHY.

LleHTpOBBIC BUHTHI 3aBHHYMBATh HY)KHO OCTOPOKHO, YTOOBI HE MOBPEAUTH OCTpue ocu Oananca. Eciu
HE0OXOMMO 3aMEHUTh N3HOCHUBIIHUIICS IIEHTPOBOI BUHT B HI)KHEHW IJIATHHE YacoB, He CHUMas nudepobnara,
MPUMEHSIOT CIeluaibHoe mpucnocodnenne (puc. 183). DTo mpucmocoOIeHHe MPEACTaBIsIeT COOO0I0
IUIACTUHKY (M3 IJIOCKOH MPYKUHBI) C H30THYTHIM KOJICHOM, B KOTOPOM BBITTHIICH BBIPE3 — BUHTOCPIKATEb.
[loBopaunBasi BUHTOEpKATEIh BICBO, 3aBUHYMBAIOT BUHT. HE00X0MMO mpocienTh, YTOOB OanaHc uMel
MeXJIy BUHTaMU He0OJbIoi 3a30p. [Ipu ycraHoBKe OamaHca ¢ BOJIOCKOM 3aKpeTIeHHe BOJIOCKA B KOJOHKE
MPOM3BOJAT TAK, YTOOBI UMITYJIbCHBIN IITH(T HAXOAUIICS B pa3pe3e BUIKA TOYHO B IIEHTPE B MOMEHT, KOTa
KOJIeca HaXOJATCS B TIOJIOKEHHUH TTOKOS, T. €. CBOOOHBI OT BIHMSIHUS 3aBOJHON UTPYIIKH.

Uto0Bl OTperynmmpoBaTh X0/ OyIWIbHWKA, KOTJAa MMITYJIbCHBIH IMTH(T HAXOAWTCA HE B IIEHTPE, HAZI0
MEPEABUHYTH KOJIOAKY BOJIOCKA IMMHIOETOM, K KOTOPOMY HNPHUKJICIIaHa JIOTIATOYKa JJIMHOIO HEMHOT'O OoubIe 0,5
JuaMmeTpa Bosiocka (puc. 184).

Poxku BHIIKM HE JOJDKHBI KacaTbCsl OOKOB HIIK JHa I1a3a OCHu 6ananca. Ecin sxe oHM KaCarTCs, TO KOJICHO
BHJIKU HYKHO BBI'HYTb HACKOJIBKO 3TO HCO6XOILI/IMO.

KOpOTKaSI BHJIKA MOXET NECPECKAKMBATh HAa APYTr'YIO CTOPOHY HUMITYJIBCHOI'O IHTI/I(l)Ta 6amanca. B stom ciy4dae
AMITYJTLCHBIN MTH(T HE MPOXOTUT B TIa3 POKKOB, a MajaeT Ha ee OOKOBYIO TOBEPXHOCTb.

BI/IJ'IKy Haa0 YUIMHUTD, paClIpsAMUB €€ KOJICHO.

33301) MCXKAY POXKaMU BUJIKA U OCbIO OanaHca ¢ 00enx CTOPOH OOJIKCH OBITH OAHWHAKOB. OTorO0 JOCTHUIal0T
OCTOPOXHBIM ITOBOPOTOM BHUJIKH Ha OCH.

HeO6XO,I[I/IMO IMPOBCPUTH U UCIIPABUTDH MECPCKOMICHHBIC IECHTPOBLIC BUHTHI.

Cur"anbHas CTpECJIKa JOJIXKHa OLITH YCTaHOBJICHA Tak, yTOOBI €€ ITOJIOKEHUE B MOMEHT BK/IIOUEHHSI CUTHAIA
COOTBETCTBOBAJIO MOJOXKEHHUIO YacOBOH M MUHYTHOH cTpesok. CiemyeT oOpaTuTh BHHUMaHHC Ha HPABIIBHYIO
YCTaHOBKY CUTHAJIBHOW TIPYKUHBI U KOPOTKUH CTEP>KEHb, OCTAHABIMBAIONIUI MOJIOTOK.

Puc. 184. KomOuHupOBaHHBIN MUHLIET

[Ipu 3akperuieHny CUTHANBHON W MUHYTHOW CTPENOK yIapoM MO JIOTKa CIeAyeT MpHIepKuBaTh OanaHc
TaK, 9TOOBI -OH HE IBUTAJICS, TaK KaK OT yJapa MOJIOTKAa MOTYT IPHUTYITUTECS Iandbl ocH OasiaHca.

[TopxnagpiBast mailObl MOJ BEKCENbHOE KOJECO, PETyJIHPYIOT MO BBICOTE €ro CIEIICHHE ¢ MHUHYTHBIM



rpubom. IIpu 3akperieHuN BeKCEIIbHOTO KoJleca 3aMKOBOM 11ai00i Heo0X0IMMO yCTAaHOBHUTH OCEBOM 3a30p.
Ecnmu MexaHn3M ycTaHOBIJIEH B KOpITyCe HEMIPAaBUIBHO, BO3MOXHBI CIEIYIOIINE NeQEKThI: CTPEIKH 3a/IeBAIOT
OJlHA JPYTYIO, IU(epOsIaT WK CTEKIIO; KIFOYM YIUPAIOTCS B IUIATHHY WIH TPYT KPHIIIKY KOPITyCca; MOJIOTOK
TPEeT BhIpe3 KOPITyca; KPhIIIKa KOpITyca JaBUT Ha IIEHTPOBO BUHT.

Bce ykazanuble nedexTsl Ipu cOOpKe ciaelyeT yCTPaHsTh.

Jlo ycTaHOBKM MeXaHU3Ma B KOPITYC CIIEAyeT cMa3aTh MacjioM Bce TPYIIHecs IOBEPXHOCTH, THe31a Handg,
LIEHTPOBBIC BUHTHI, IITUPTHI TKOPS, MTUPT CUTHAIEHOTO KOJieca, CKOOKY MOJIOTKA U TIPYKUHBI.

OCOOCHHOCTH OTACIBHBIX KOHCTPYKIIMA OTEUECTBEHHBIX OYIMIBHUKOB TPEOYIOT HHAMBHIYAIHHOTO
MOJIX0/a MPH UX pa3zdopke u cOopKe.

OcTaHoBUMCS Ha Hamboyiee XapakTepHBIX OCOOEHHOCTSAX OynuibHHKA Mapku «PoctoB-/lon». UTOOBI
BBIHYTh MEXaHHM3M NpU pa3z0opke, HEOOXOAMMO MOJ KHOMKY OCTaHOBAa 3BOHKA IOJIOKHUTH C ABYX CTOPOH
OTBEPTKU U MPUIIOTHSITH KHOTIKY, 3aTEM BBIBEPHYTh I'aliKy IIOCKOCTBIO TYOKH TUIOCKOTYOLIEB WIIM HIMPOKOH
OTBEPTKOM (IIPU 3TOM CIIEAyeT CIEAUTh, YTOOBl MEXaHU3M HE BbIman). Jlanee CHUMAIOT CTpeNky, nugdeponat
u croiiky nudepobnara. BeiHyB tutockuit mrudt, 0cBOOOkKIa0T BOIOCOK. MoCT OanaHca, HaAXOISAIIIHIACS IO/
udepO1aToM, MOCAKEH TYTo, W JUIl TOTO YTOOBI HE cloMarh Handy, peKOMEHAyeTcsl 3apaHee OTBUHTHUTh
IPaJyCHUK U OCTOPOXXHO CHSTh HAKIAQJKy, 4TOObl HE TOTEPATh CHUPAIBHYIO TPYXKUHY U TOIYIYTY,
HaxXOJsIIHecs Ha TPaJyCHUKE, 3aTeM CHATH MOCT W BBIHYTH OanaHc. VIMeromuiics Ha MOCTY BHHT CITYXKHT
JUTS PETYIUPOBKH OCEBOTO 3a30pa OayaHca.

Bo Bpems pa3bopku ciieayeT oOpaTUTh BHUMAaHHE, MPABHIIBHO JI CMOHTHPOBaHA IUIOCKAs MPYXKHUHA,
yOHparomiascs B CUTHANBHBIA Ban. UToObl He BHICKOYHMIIA KHOIKA OCTaHOBAa NpH COOpKE, HEOOXOIUMO
TPYOKY, HAaXOSAIIYIOCS BHYTPH, HECKOJIBKO Pa3aaTh.

Svd no omp A

Puc. 185. Ilnockory0oubl AJ1s1 CHATHS CTPEJIOK

Hdnst ymoOcTBa CHATHSL CTPENOK B MalorabapWTHBIX OyIWIIBHUKAaX PEKOMEHIYETCS TPUMEHSTh
CHeIHMaIbHbIe TUIOCKOTYOIBI (puc. 185), KOTOphle MacTep MOXKET HW3TOTOBUTh M3 OOBIKHOBEHHBIX
miockory6mes. OnHy U3 ry0OK OMUIMBAIOT C HAPYKHOW CTOPOHBI, TIPOCBEPIUBAIOT OTBEPCTHUE, BCTABIAIOT B
Hero MWTUQT H PACKICNbIBalOT. BTOpyr TyOKy CHHJIMBAIOT C BHYTPEHHEH CTOPOHBI, CcJeNaB ee
KIIMHOOOpa3HOW, U MPOpe3aroT B HEW OTBEPCTHE, KAaK yKa3aHO Ha pUCYHKe. JlJis CHATUS CTpENoK ryOku
MOJTBOJIAT TOJ CTPEIIKH, U CKMMAas TUIOCKOTYOIBI, YIHPAsCh MTH(PTOM B TOPEIl OCH IIEHTPAIBLHOTO KoJieca,
CBOOOTHO CHUMAFOT CTPEIIKH.

4. HAPYYHBIE YACBI-BY INJIBHUK

Bce Oonbmiee pacmpocTpaHeHHWE B TOCIEAHUE TOABI TIOJNYYAlOT Hapy4Hble dachl-OymunbHUK. C
KOHCTPYKTUBHOW TOYKHM 3pPCHHS HaWOOJBIIMIA WHTEPEC TPEACTABISAIOT dYackl Mapku «CBEpuoK»,
uzrotosisgemble B [1IBeiapun.

OTH dYacel MO CBOEMY YCTPOWCTBY TMOYTH HE OTIMYAIOTCA OT OOBIYHOTO OyAWIBHHWKA, HO HMEIOT
HEKOTOpbIE crienn(uIecKkue 0COOCHHOCTH

MexaHn3M 4acoB CHAOKeH ABYMs MPYXHHHBIMH JIBUTATEJSMU: OIWH MPUBOIUT B JEHCTBUE YacCOBOU
MEXaHU3M, IPYTOi — CHTHAIBHOE YCTPOHCTBO. OO MPYKUHBI 3aBOIITCS OT OJHOHN 3aBOHON royoBku. [1pu
Bpali€HUH roJIOBKHU I10 JacoBOM CTPCJIKC 3aBOJAUTCA MPYKUHA YaCOB, IIPHU NPOTUBOIOJIOKHOM BpAllICHUN —
MpYy>KWHA CUTHAJILHOTO yCTPOICTBA.

YacoBas ¥ MHHYTHas CTPEIKH TMEPEBOAATCS OOBIYHBIM CIIOCOOOM, HO TOJBKO BIIEPENd; MPH OOpaTHOM
BpaliCHUn 33BOI[HOI>'I TOJIOBKU CTPECJIKH HE TCPEBOAATCA. YcraHoBKa CHUTHAJILHOM CTPCIIKU MPOU3BOAUTCA



TaK)Ke TPH BBITATUBAHWU 3aBOJHOW TOJNIOBKHA, HO TIPM 3TOM JOIMOJHUTENHFHO HAXXUMalOT KHOTIIKY,
UMCIOIIYIOCS Ha KOPITyCe ClieBa OT 3aBOAHON TOJIOBKH, YeM OTKJIIOYAIOT MEXaHH3M IEpeBOJia CTPEIOK M
BKJIFOYAIOT MEXaHU3M YCTAHOBKH CHUTHAIILHOW cTpeiku. [Ipu BO3BpallleHUH 3aBOJHON TOJIOBKU B HCXOJIHOC
MTOJIO’KEHUE KHOTIKA aBTOMATHYECKH OCBOOOKAAETCS, U CUTHAIBHBIA MEXaHU3M OTKJIIOYAETCS OT CIETIICHHS
C 3aBOJIHOM T'OJIOBKOH.

Ora e KHONKa CIy)KAT MW Ui TPeKpailieHWs CurHaia Bo Bpems ero jnelictBus. [lomHas
MIPOJIOJKUATENBHOCTh JACWCTBUS CUTHala paBHa 25 cex. CHUTHaN MOXeT OBITh Takke BOOOINE OTKIFOYEH
Ha)XMMOM TOM ke KHOTKH. [|0BTOpHOE BKITIOYEHHE CHTHAIIEHOTO YCTPONUCTBA MPOMU3BOIAUTCS BBITATHBAHHEM
Y BO3BPATOM Ha MECTO 3aBOJIHOM I'OJIOBKH.

Pa3bopka mMexaHM3Ma YacoOB C CHUTHAJIBHBIM yCTPOWCTBOM HE TPEACTABISET KAaKUX-THOO TPYAHOCTEH.
Becr mMexaHm3Mm (KpoMme KOJIGCHOH Tepenadm) pa3MelieH moa nudepOsaToM dacoB. YIaauB CTPEIKH U
1ugepOaT, CHUMalT 4acOBOE KOJIECO U OCBOOOXKIAIOT OBOPOTOM Tpex(ha3HyH (PUKIIMOHHYIO MPYXKUHY
CUTHAJIBHOTO KOJIECA, PACIOJOXKCHHOTO TaKXKe Ha ILEHTPAIbHON OCH, YJAJISIOT PEMOHTYapHBIA MOCT U
pa3buparoT Kojeca rmepeBojia CTPEIOK, BKIIFOUAs U KOJieca YCTAaHOBKH CHTHAIBHOM CTPENKH C phlYaraMu Jis
HX COIIPSKCHHA CO CTPECJIOYHBIM MEXAaHU3MOM.

CBoeoOpa3HBIMU JICTATISIMU B OMUCHIBAEMBIX YAaCTSAX SIBISIOTCS: KyJIauyKoBas My(Ta C 3aBOJHBIM TPUOOM,
KOTOpBbIE UMEIOT HE XPAaIoBbIe, a MPSIMOYTOJbHBIE 3yObsl /IS B3AaUMHOTO CIICTIICHHS, a TAK)KE 4acOBOE U
CUTHAJIbHOE KOJIeCa, CHAa0)XEHHBIE, COOTBETCTBEHHO, TpPEMs OTBEPCTHSAMH W TpPEeMs BBICTYNAMH s
BKJIIOYEHMSI CHTHajNla (TaK, KaK 3TO MPOHMCXOIUT B OyAMIBHHKAX C LEHTPAIbHON CUTHAJIBHOM CTPENKoil),
VYka3aHHBIE OTBEPCTHSI pa3MeEIleHbl TaKUM OOpa30M, YTO BBICTYIIHI 3alaJlalOT B HUX TOJBKO IMPH OTHOM
OTIPE/IETICHHOM B3aMMOPACIIONIOKEHIH YKa3aHHBIX KOJIEC, B TO JK€ BpeMs TpW MTH(TA, cO3AaBas MpHU
B3aMMHOM ITPOCKaJIb3bIBAHUU KOJIEC TOYKH ONOPBI, HCKIIIOYAIOT MEPEKOCH YaCOBOTO Kojieca U ero OOKOBOE
TPEHHUE O MUHYTHBIH TPHO.

MexaHn3M Hapy4HBIX 4YacOB-OyAHMJIbHHKA C TOYKHA 3PEHHS] CHUTHAIBHOTO YCTPOWCTBA AaHAJIOTHYCH
O0OBITHOMY OyIMIILHUKY M TIOJIBEPKEH TeM ke nedexram. PeMOHT 3TuX 9acoB He obyagaeT creruduKoin, 3a
HCKITIOYCHHUEM 00JIee TINATEIBHOM paboThl, TPEOYIOIICHCS 0T MacTepa, BBULy MaJIbIX pa3MEpOB JCTaJICH.

OtedecTBeHHAsI YacoBasi MIPOMBIIUICHHOCTh BBITYCKAET HApPYYHBIE YaChI-OYAMIBHUK Mapku «CUTHAI,
KOHCTPYKITUS KOTOPBIX HE OTIIHYAeTCA KaKUMH-THO0 0COOEHHOCTSIMH, TPeOYIOIMUMHY CHeHaIbHBIX TPHEMOB
peMoHTa.

5. ABTOMOBUJIBHBIE 3JIEKTPOMEXAHUYECKHUE YACHI

KOHCTpYyKTUBHO OJIU3KYIO TPYIITY K OYAMJIBHHUKAM COCTABISAIOT TaK Ha3bIBAGMbIE aBTOMOOMIILHBIC YaChI,
KOTOpBIC MOTYT OBITh KaK MEXaHMYECKHE, TaK U dJICKTpoMexaHudyeckue. [lepBble HE MMEIOT KaKUX-JIUOO
cnenupuuecKuX KOHCTPYKTHBHBIX OCOOEHHOCTEH W paclpoCTpaHEeHbl OTHOCHTENhHO Majo. HamOombiee
pacrpocTpaHeHHE UMEIOT IJIEKTPOMEXaHUIECKHUE Yachl, BEITyCKAaeMbIe B Hamel cTpaHe moa mapkamu AUII,
AY3, 44T u 54T.
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Puc. 186. Tepmopeae:
1 — OmMeTa/NIMYeCKHii KOHTAKT; 2 — HEMOABMKHBIN KOHTAaKT; 3 — 00MOTKA TepMopeJie

ABTOMOOMIIbHBIE Yachl CHAOKEHBI MTH(TOBBIM CITyCKOM, HE UMEIONIMM OTIMYHHA OT BBIIIECONMCAHHOTO
AQHAJIOTUYHOTO CITyCKa, MPUMEHIEMOro B Oy AMIbHUKAX, 32 UCKIIOUEHHEM HECKOIBKO MEHBIINX rabapuToB. B
ABTOMOOMJIBHBIX 4Yacax yny4ineHHoOH KoHCTpykuumu (AYIl m AY3) mnpumeHseTcs aHKEpHBIA CIYCK C
pyOHMHOBBIMU HaJIeTaMHU.

HasBanHbBIE MapKy 9acOB OTJIMYAIOTCS JPYT OT JpyTra B OCHOBHOM JIAIIH BHEITHUM O()OPMIICHHAEM.

OCHOBHOI1 XapakTepHO# 0COOEHHOCTHIO aBTOMOOMIIBHBIX YacOB SIBJSIETCS IPUMEHEHUE IIIINHAPUIECKON
3aBOJIHON TIPYKHHBI, KOTOpas 3aBOJUTCS PACTSHKCHHEM C TIOMOINBI0 AJIEKTPOMATHUTHON CHCTEMBI, BHI-
TIOJTHEHHOH B BHJE DJICKTPOMArHuTa ¢ IOBOPOTHRIM sikopeM. [IpyknHa 3aBoauTes dep.e3 Kaxmaeie 2,5 — 3,5



Mmun. TluTaHne DIIEKTPOMArHuT MOJIydaeT OT aBTOMOOMIILHOTO aKKyMYyJIsaTopa HampsbkeHueM 6 wim 12 B. B
ygacax AUYII u AY3 npenoxpaHeHHe 3JIEKTPOMAarHUTHOM CHUCTEMBI MTPOU3BOAMUTCS C MMOMOIIBIO TEPMOpETE, B
yacax 4YT u SUT — ¢ moMoIbi0 MIaBKOTO MPEAOXPAHUTETIS.

Tepmopene mpencTaBiseT coOOOW KOHTAKT, COCTOSIIUN W3 MOCTOSHHO 3aMKHYTHIX B IIpoliecce paboTs
JIBYX KOHTakKTHBIX IacTuH (puc. 186), oJHa W3 KOTOPBHIX BEHINOJIHEHAa M3 OMMeTalula W HeceT Ha cebe
00MOTKY, TIOCJIEIOBATEIbHO BKIIOYEHHYIO Yepe3 KOHTAKT C 0OMOTKOM 3JIeKTpOMAarHuTa.

Ecimu 31ekTpoMarHUT OKa)KeTCS BKIFOUSHHBIM CIHIIKOM MPOAODKUTENIHOE BpeMs (IpH TaJeHUU
HanpspKeHMs Ha aKKyMYJIATOpe) B 0OMOTKA 3JIEKTPOMAarHnTa HauHET HarpeBaThes, TO OJTHOBPEMEHHBIH U 00-
jee OBICTPBIH HArpeB OOMOTKH TEpMOpelie BBI3BIBACT JeQOpPMaII0 OWMETANTUYECKOW IUIACTHHBI, YTO
MPUBOJAMT K Pa3pbIBy KOHTAKTa U OTKIIOYEHUIO JIEKTPOMArHUTa OT ENH MUTAHHUS.
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Puc. 187. Cxema MexaHM3Ma 11032B0/Ia ABTOMOOMJILHBIX YaCOB:

1 — sJeKkTpoMarHurt; 2 — SIKOpPb; 3 — XpamoBoe Kojeco; 4 — 3aBOAHAsi NMPY:KHHA; 5 — IeHTpaabHasi ocb; 6 —
HEeNOABW/KHBIIT KOHTAKT; 7/ — MOBOPOTHBIIi KOHTAKTHBIH pbryar; 8 — mrudTt sxopsi; 9 — QukcHpyomas npyKHHA
KOHTAKTHOTO pbryara; 10 — fuMeTa/lsIMYecKHii KOHTAKT TepMopeJe ¢ 06MOTKOii; 11 — 3amenka; 12 — kHonka

C ToukM 3peHHUs peMOHTa aBTOMOOWJIbHBIE 4Yachl He 0o0nafaroT Kakoi-nmubo cneuudukoil. Hexotopyro
O0COOCHHOCTH B MEXaHHM3ME IPEJICTABISIFOT y3€J eHTPaIbHOW ocHu W KOHTAKT (puc. 187). Ha menTpanbHOU
ocu CBOOOJHO yCTAHOBJIEHO XPAaIllOBOE KOJIECO C OYCHb MEIKUMHM 3yObsiMU. SIKOpb, COBepIIas B Ipolecce
MI0JI3aBOJIKHM M X0JIa YaCOB KapaTeJbHbIe ABMKEHUSI OTHOCUTENIBHO LIEHTPAIBHON OCH, CONPSKEH C XPANIOBBIM
KoJIecCOM cofaukaMu. XpaloBHK 4epe3 BCIIOMOTAaTEIbHYIO MPYKUHY — TelINep, NPEACTaBISIONIYI0 OAUH
BUTOK CINHUPAIbHOW MPYXKUHBI, COMPSDKEH C IEHTpajdbHOM Ochio. Iloa Bo3melcTBHEM 3aBOJHOMN MPY>KUHBI
remrnep, epOopMHPYCH, MepeJacT BpalleHne OT XParoBOTO Kojieca Ha IEHTPaJbHYIO OCh. B MOMEHTHI
MIO/I3aBOJIKM, KOTJlda YacOBOM MEXaHM3M HE HCHBITHIBACT BO3ACHCTBUS 3aBOJHOW MpPYKUHBI, TeIlIep,
pa3BopauuBasCh, OTHACT CBOIO JHEPTUI0 LEHTPAIGHOH OCH, YeM 3alliIacT YacOBOM MeXaHH3M OT
TepernajgoB MOMEHTA 3aBOIHOM MPYKUHBI B IIPOIIECCE €€ MOI3aBOIKH.

C TIOBOpDOTHBIM SIKOpPEM 3JEKTPOMAarHuTa depe3 IMTUPT COMPsDKEH KOHTAaKTHBIA pblyar. Peryar
MIPEICTaBIsIET COOON KECTKYI0 KOHCTPYKLHMIO M BpAIIAeTCS HA OCH, 3aKPEIJICHHOW B omopax IuaTHHbl. C
XBOCTOBUKOM KOHTAaKTHOTO pblyara B3aMMOJEICTBYET IUIOCKas MpYy>KUHA, (UKCUPYIOLIas KOHTAKTHBIN
pBI¥ar B IByX KpalHHUX ero moijokeHusx. [Ipu mepeBojie KOHTAaKTHOTO pblHara uepe3 CpeiHee IMOJIOKEHUE
(4TO TPOMCXOOUT TOJ BO3ACHCTBHEM SKOps) MpyKMHA, HaKUMas Ha XBOCTOBHMK pblUara, pe3Ko
nepedpachIBacT €ro B HAIIPABJICHUU ABWXECHUS: IPOUCXOANUT PE3KOE MTHOBEHHOE 3aMbIKAaHHUE U Pa3MbIKaHHE
KOHTAKTa, YTO HEOOXOAMMO JIi CHIDKEHHS MCKPOOOpa30oBaHMsI, BO3HUKAIONIETO NMpHU paboTe KOHTAKTa U
BBI3BIBAIOIIIETO €r0 U3HOC.

Bropass koHTakTHas TpyXMHA BBIIIOJHEHA HEMOABWXHOH, M €€ JIIACTMYHOCTh obOecreynBaeT
HE00XOIMMOE KOHTAKTHOE AABJICHUE NIPH 3aMbIKAHUHM KOHTAKTA.

K cnemuduueckum nedextaMm aBTOMOOMIIBHBIX ASIEKTPOMEXAaHMYECKHX YAacOB OTHOCSTCS: OKHCIICHHE
KOHTaKTa 3JICKTPOMAarHuTa U TepMOpesie, YBEIHMYUBAIOLIEEe NMEPEXOAHOE COMPOTHBICHHUE IIEKTPUIESCKOMY
TOKY, TOBPEXICHHE H30JLHUM, NPUBOIIINEE K KOPOTKOMY 3aMBIKAHHUIO; IUIOXas NpHUIaiika OOMOTKH
TepMopenie K IUIACTHHAM; MOBPEKACHUE OOMOTKH O3JEKTPOMAarHura; nedopmanus ImTH(Ta sSKops,
BBI3BIBAIOINasl HECBOEBPEMEHHOE 3aMBIKAHNE WIIN pa3MbIKaHUE KOHTAKTA.



I'JTABA VII

KOHCTPYKIHUSA HACTEHHBIX YACOB U PEMOHT UX
1. MEXAHU3M XOJA

Jletann MexaHu3Ma HACTEHHBIX YacOB PACIIOIOKEHBI MEKAY ABYMS JIATYHHBIMHU IUIACTUHAMH Pa3IHUHbIX
KOH(pUTypauuii — NpsSMOYTOJIbHBIMU, KBaApPaTHBIMHU, KPYTJbIMH. [IMacTHHBI CKpemieHbl Mexay coOoi
YeTHIPbMsI CTOMKaMH, Ha pe3b0y KOTOPHIX HAaBUHUYEHBI TailKM, WJIM B BBICTYIAaX CTOEK HPOCBEPJICHBI
OTBEPCTHSI, B KOTOPBIE IJIOTHO BCTABJICHBI KOHYCOOOPa3HbIE INTU(THI.

B OonbmIMHCTBE HACTEHHBIX YacOB B KauecTBE KOJIEOATENbHOW CHCTEMBl HCIIONIB3YETCS MAasTHUK,
KOTOPBIM MOJBEIIMBACTCS HA CTAIBHBIX IOABECHBIX NPY’KUHAX, CKPEIUICHHBIX JAaTYHHBIMH IIACTUHAMU

(puc. 188) paszHbIx Gopm.
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Puc. 188. IToaBecbl MAATHUKA HACTEHHBLIX YACOB:
l-omuHapHbIii; 2 -IBOIHOW; 3-11 TNOJMYCEKYHOHBIX MASTHHKOB, 4 - ISl AHIJIMICKAX HACTOJBHBIX 4YacoB C

MOJIYCeKYHAHBIM MAaATHUKOM

Puc. 189. ¥Y3en noaBeca MasiTHHKA:
1 — kponmTeiiH; 2 — noaBecHasi MPyKUHKa; 3 —
CTepi:KeHb MasATHUKA

Puc. 190. MasiTHHK HACTEHHBIX YaCOB:
1 — cTepxKenb; 2 — auH3a

OI[I/IHapHBIC IIOABCCHI ynOTpC6H$HOTCH peaKo, TaK KaK IpHu O,E[PIHapHOP'I NPpYy>XUHE MAATHUK IpPHU



KOJIeOaHUH OTKIIOHSETCS OT TUIOCKOCTH KadaHus. [Ipu MBOMHBIX MpPYKMHAX ATO WCKIIOYAETCS MPH yCIOBHH,
YTO JTMHA 00EUX MPYKUH OJMHAKOBA M OHU HE UMEIOT U3TUOOB MO MJIOCKOCTH. TOMIIMHA CTabHBIX MPYKUH
MoI0UpaeTCs B 3aBUCUMOCTU OT Beca JIMH3bI MasTHHUKA. OOBIYHO TOJIIWHA CTAIbHON MPYKUHBI JTOJDKHA
HaxonuThes B npenenax ot 0,05 mo 0,2 mm (it pa3mTuIHBIX KOHCTPYKITHH), a IMAPUHA U JJIMHA — OT 2 10
10 mm. TlogBec MasTHUKA MMEET OTBEPCTUSA auaMeTpoMm OT 1 1o 2 mm, Kyda BcraBieH mtudt. Kprodok
MasTHUKA HAJICBACTCs HA HIDKHUHU MITU(DT, a BEPXHUH IITUPT TOBECA 3aKPEIUIICTCS B 0COOOM KPOHIITCHHE
(puc. 189).

MasiTHUK 49acOB COCTOWT M3 JIETKOTO, HO JKECTKOTO CTEpXHS W OoJee TshKemoro (Mo CpPaBHEHHIO CO
CTEp>KHEM) Tpy3a — JHH3EL. | py3 MasTHHKA MMPU PETYIUPOBKE XO/a TaCOB MOXKET OBITH MEPEABUHYT BBEPX
¥ BHU3 C MIOMOIIBIO TallKH, HAXOAIIEHCs Ha cTepykHe MasTHHKA (puc. 190).

Ileprong komebGaHwWst MasTHHKA 3aBHCHUT OT €ro JUIMHBL YeMm iMHHee MasTHHUK, TeM MeaJieHHee
COBEpIIIaeMOoe UM KoyiebaHue 1, Ha000pOT, UeM KOpPOUe MAATHUK (T. €. 9€M BBIIIE TIOHSAT TPy3), TEM Koyieoa-
Hue ObIcTpee.

Puc. 191. HecBoOoaHbIi X0/ ¢ TPeHHEM Ha NOKOE U €ro MnocjeaoBaTe/ibHasi padoTa:

1 — xonmoBoe Kkojeco; 2 — SIKOpb; 3 — majeTa BXOAHAsi; 4 — majieTa BBIXOAHASl; 5 — CTAJIbHbIe NJIACTHHKH,
3aKpeIsonue NajerTbl; § — MecTo AJ1s

0oCH aHKepa

[Ipu noBEIIEHNU TeMIIepaTyphl Yachl OOBIYHO OTCTAIOT, & PU MOHKEHUH — CIEIIAT BCIEICTBUE TOTO,
YTO CTepKeHb MasTHUKA, Kak W Bce Tena, aedopMupyercss moj Bo3aeHcTBHeM Temiieparypbl. [ms Toro,
YTOOBI H3MEHEHUS TeMIIepaTypsl HE BIMSUIM Ha TOYHOCTh MOKAa3aHHs YacoB, MPUMEHSIOT KOMIIEHCAI[HOHHBIE
MasiTHUKU. B 3TOM cilydae MasTHUKA MU3TOTOBISIOT M3 MAaTEPHAIIOB, O0IaAIONINX MaJbIM KO3 PUIIHEHTOM
TEMIEepaTypHOTO pAacCHIMpEeHHs, HampuMmep jaepeBa (€b HIW COCHAa), TaK KaK OHO IPH IOBBIIICHUH
TeMIepaTyphl paclIupseTcs B ABa-TPH pa3a MeHbIIe MeTauia. YToObl B MOPHI AepeBa He MPOHUKIA BIara,
CTepKEHb HACKBO3b MPOMMTHIBAIOT MACIAHBIM JakoM. B 1pyroM ciydae cTepkeHb [JeNalT U3



HEOJHOPOJHBIX MaTE€pPUaoB, TaK KaK pa3IM4YHbIE METAJUIbI 110 BO3AEHCTBUEM TEMIEPATypPhbl PACIIUPAIOTCS
B pasnﬂquﬁ CTCIICHMU. HaHpI/IMep, CTCPIKCHb MadTHHUKA MOXET COCTOATH M3 HCCKOJIBKHMX CTaJIbHBIX U
JaTyHHBIX TPYTHEB, YNUPAIOUIMXCS B IMOMEPEYHbIH OpyCOK MasTHUKA W JeQOPMHUPYIOIIUXCS IO JAJIHHE.
bnaronaps 3ToMy uIMHA MasiTHUKA OCTaeTCsl CTAOMIIBHONW ¥ TOYHOCTH XOZa 4acOB MOYTH HE HapyIIaeTcs.

HaXOI[HCB B COCTOSHHHU ITIOKOs, MAATHUK COXPAaHACT BEPTHUKAIBHOC IMOJIOKCHUE. Kor,ua MasaTHUK BBIBCICH
U3 COCTOSIHUSI TIOKOS, OH BO3BpallaeTcd K IOJOKEHHIO paBHOBecHs, Onaromapsl CHie TSKECTH U
3NMAaCTUYHOCTH nozseca. OJHAKO NPH IBMKEHUH MasiTHUKA TI0 HHEPLUHU OH MPOHAET MOJIOKEHUE PABHOBECHS
U OTKJIOHUTCA B OOpaTHYIO CTOPOHY IIOYTH Ha TAaKOE K€ PACCTOSHHE, HAa KOTOpOe ObLI OTKIOHEH Iep-
BOHAYaJIbHO.

Hnst Toro 4toObl KoneOaHUsI MasTHUKA HE 3aTyXalM, CTEPKCHb MAasTHHKA BXOIWT B pas3pe3 BWIKH,
YCTAHOBJICHHON Ha OCH SIKOpS, HA KOTOPOM YKPEIJIEHbI BXOAHBIE U BBIXOAHBIE MAJIEThl, CBA3aHHBIC B CBOEH
paboTte ¢ X0A0BbIM KoJiecoM. Takoil X0/ Ha3pIBaeTCs HECBOOOJHBIM C TpeHHEM Ha mokoe (puc. 191).

[InockocTr MOKOST BXOMHOW W BBIXOJHOM NageT HMMEIOT IHIMHAPUYECKYIO0 (OpPMY; CKOLICHHBIC
IUTOCKOCTH HAJIET HA3bIBAIOTCS IIOCKOCTSAMH UMITYJIbca. TOYKM Hadajla ¥ KOHLA IIOBEPXHOCTHU TTOKOsI, COEAH-
HCHHBIC C HCHTPOM KadYaHUA MasTHHKA, o6pa3y10T YTOJI IIOKOsI, @ TOYKH HaydaJla U KOHIla UMITyJIbCa — YI'0JI
HMITYyJIbCA.

XoIoBOEe KOJIECO TMOJ BO3ICHCTBMEM 3aBEACHHOM MPYXMHBI WM HOJHATOM TUPH Yepe3 paBHBIC
IIPOMEKYTKH BPEMEHHU MOAJCP)KUBACT KOJIeOaHUs MasiTHUKA, cOOOIIasi MMITyJIbChl HajeraMm saxopsa. Kornma
MassTHUK HA4YMWHACT OTKIIOHATBCA OT OIJHOIO KpaﬁHero TMMOJIOKCHHUA B APYTO€, OH IIOBOPAYMBACT U BUJIKY,
KOTOpasi B CBOIO OuYepelb MOBOPAYMBAET SKOph. B 3TO Bpems 3y0 XOHOBOro Kojeca CKOJNB3UT MO IO-
BEPXHOCTH ITOKOSI BXOAHOM MaJIETHI; 3aTeM 3y0, Ionazas Ha IJIOCKOCTh UMITYJIbCa BXOJHOM HaJeThl, TOJIKAET
SAKOpPb, a TEM CaMbIM U BUJIKY B MOMCHT, KOTJd MaATHUK €1I€ HC JOLICIT 10 ITOJIOKCHUSA PAaBHOBECHU . HpaBoﬁ
CTOPOHOM mMa3 BWIKH yJapsercsi O CTepkKeHb, OTOpachlBas MasTHHUK B IPOTHBOIOJOKHYIO CTOPOHY.
OnHoBpeMeHHO 3y0 XOOOBOrO KoJieca MPOXOAUT IUIOCKOCTh HMITyJbCa BXOAHOW HajeThl, |
BIEPEAUCTOSINNN 3y0 XOJ0BOrO Kojieca YMaaeT Ha IOBEPXHOCTh IMOKOs BBIXOAHOW maneTsl. [loka
MasiTHUK MPOJOJDKAET CBOM IyTh, TTOBEPXHOCTh MOKOS TAJEThl CKOJIB3UT IO 3y0y XOJOBOTO KoJeca.
Konecnasa cucrema B 310 BpeMs ocTaeTcsi HEMOABIDKHOM. OHA NMPHUXOAUT B JIBIDKCHHE TOTAA, Korja 3yo0,
[oTazas Ha MIOCKOCTh UMITYJIbCa MAIEThl U CKOJIB3S MO €T0 MOBEPXHOCTH, COOOIIACT SKOPIO UMITYJIBC.
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Puc. 193. Xoa ¢ KpIOUKOBBIM SKOpEM:

1 — xomoBoe KoJjieco; 2 — BXOAHAsl majiera; 3 —
Puc. 192. MasiTHUKOBBIii X0/1 € 0TX0JI0M Ha3a] SIKOPB; 4 — 0Ch SIKOPAA; 5 — BHIXOAHAS MajieTa
1 — xomoBoe Kkojeco; 2 — BXogHas maiera; 3 —

SIKOPb; 4 — BBIXO/IHAA MaJjeTa

MasTHuk, Aoias 10 KpailHEro MOJIOKEHUs, HauMHAeT BO3BpalllaThCs Ha3ad, M BECh MPOLECC
MIOBTOPSIETCA.

Xo0/moBOE KOJIECO MMEeT pa3nu4Hoe uncio 3yoneB (24,30,36, 42 u T. a.). SIkopp oxBarbiBaeT ot 4,5 1o
11,5 3yObeB x0/0BOTO KoJieca. ToJiuHa maneT HeCKOIBbKO MEHee, yeM mojiara 3yoa. Illar 3yba koneca
CKJIaJIbIBACTCS U3 NIMPUHBI 3y0a U IIUPUHBI BIIATUHEI.

B HEKkoTOpBIX Yacax MPUMEHSIETCS XOJ, MPEICTABISIFOIINN COOOW IENBbHBIN CTaTbHON OTIIONUPOBAHHBIN
sKopb (puc. 192). 3To — THUII cITycKa ¢ OTXOJOM Ha3aj, T. €. MPU paboTe JaCOB XOJIOBOE KOJIECO HECKOIBKO
OTXOJIUT Ha3aJl MoJl BO3JEHCTBUEM INIOCKOCTEH MOKOs sikopa. HakoHel, uMeeTcsl X0/ ¢ KPIOYKOBBIM SIKOPEM
(puc. 193), npuHIHI paboOTH KOTOPOTO MOA00EH CIYCKY ¢ OTXOJOM Haszall.

Hacrennbie gacwr 6e3 6051 0TEUECTBEHHOTO MPOU3BOACTBA C CEMHUIHEBHBIM MPYKHHHBIM 3aBOJIOM HMECIOT
IPOCTYIO KOHCTPYKIIHMIO: Mepeadya ¢ [EeBOYHBIM 3alleTNIEHUEM M XOJ C KPIOYKOBBIM sikopeM (puc. 194).




HenocraTok maHHBIX 4acoB 3aKIIOYAETCS B OAMHAPHOW INpykKuHE mojaseca. IIpyknHa mozaseca B 3THX
yacax BXOJUT B pa3pe3 KPOHIITEHHA OYEHb IIOTHO.
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Puc. 194. MafsiTHUKOBBIE YaChl 0TC4ECTBEHHOI0 IPOU3BOACTBA Oe3 0o :
1 — 6apadanHoe Kojeco; 2 — 3aBOAHas NMPY:KHUHA; 3 — 3aBOAHOH Baji; 4 — /100aBOYHOE KO0JIeCO; 5 — BeKcelabHOE

K0JIeco; 6 — MUHYTHBIN TpuO; 7 — raiika KpenieHusi MUHYTHOH CTpeKkHn; 8 — meHTpaibHOe KoJieco; 9 — yacoBoe KoJeco;
10 — xomoBoe koseco; 11 — sikopb; 12 — MuHyTHas cTpeika; 13 — yacoBas cTpenka; 14 — moct sikopsi; 15 — npy:knHka
nosBeca; 16 — npomMe:kyTouHoe KoJsieco; 17 — npenoxpanurensHble IITHGTHI; 18 — cTepxkeHb MagTHHKA; 19 — MocT 3aBoa-
Horo Bajia; 20 — BUWJIKa; 21 — KpOYOK MassTHHKA

2. MEXAHU3M bOA HACTEHHBIX YACOB

Cxema mexaHmu3Ma 00s mpejcTaBiieHa Ha puc. 195.

Mexanu3m 00s1 B 4acax MMeET COOCTBEHHBIH MCTOYHHK PHEPTUU B BUJE 3aBEJICHHON NPYKUHBI,
OOBIYHO HaxoAsMIeHcS B OapabaHe, WU MOTydaeT YHEPTUIO OT TOAHATOW THPH.

Mexanusm 005, paboTaroluil CO CYETHBIM KOJIECOM, UMEET CIIEAYIOLINE AeTalIN:

1 — GapabaHn, conpspKEHHBI CBOUMHU 3yObsSIMHU C TpUOOM J100aBOYHOIO KoJjieca, HA OCH KOTOPOIO
HAca)XeH CUETHBIN JTUCK;

2 — 106aBOYHOE KOJIECO, HaXOAAIIEeCs B 3alleTTICHHH ¢ TPUOOM ITH(TOBOTO KoJjieca, HECYIIero Ha
cebe 9 — 10 mobeMHBIX MITH(TOB MK 3BE3/J0UYKY C TEM K€ KOJMUECTBOM BBICTYIIOB;

3 — mTudTOBOE KOJECO, 3AICTUIAIONIEECS ¢ TPUOOM TIEPBOTO ITyCKOBOTO — CTOTIOPHOTO KoJIeca,
HECyIero Ha cede oauH mTuT;

4 — CTONOpHOE KOJIECO, 3alETUIAIONIEecs C TPUOOM BTOPOTO ITyCKO-

BOT'0 KOJIeca, TaKKe HecyIero Ha cede mrudr;

5 — BTOpOE IMyCKOBOE KOJIECO, HAXOAIIEECs B 3aLIETUICHIH C TPHOOM BETpPSKA-PEryIsiTopa;

6 — Banuk 2. (puc. 196), uMeromuii MOABEMHBIN CTEpXKEeHb 1, conpuKkacaronmiicsi B cBoeil padote co
mTU(TOBBIM KOJIECOM 3, Ha KBaJ[paTe KOTOPOTO 3aKPEILISIETCS] MOJIOTOK;

7 — poryar 3ambikanus (uc. 197), compukacaronuiics yepe3 mTUPT 5 ¢ NEPBBIM ITYCKOBBIM
KOJIECOM M HECYIIMH «a cebe prlyar 0TcueTa, KOTOPBIN JIXKUT Ha CYETHOM JIUCKE;

8 — nByIIeunit pelyar OTHUpaHus 2, HaxoAAIuics mox nudepoaaTom;

9 — pblyar oTnUpaHus 2, COMPUKACAIOMINIACS C PhIYaroM 3aMbIKaHUS 4 W 3aKpEIUICHHBIM Ha Bay
pblYara 3aMbIKaHHUS.



Puc. 195. Mexanusm 6051 HACTeHHBIX 4aCOB
1 — dapadan; 2 — 106aBO4HOeE K0JIec0; 3 — MTH(PTOBOE K0JIeCo; 4 — CTONMOPHOE K0JIeCo; S — BTOpPoe MyCKOBOE K0J1eco

Puc. 196. KoJjieco ¢ noarbeMHbIMH IITHGTAMH H BATUK MOJIOTKA:
1 — moxbeMHBIN CTepKeHb; 2 — BAJUK MOJIOTKA; 3 — KO0JI€CO ¢ MOAbEeMHBIMHI MITH(PTAMEI

Puc. 197. Cxema mexaHu3ma 0051 B Hayaje MmoabeMa ABYILJIeYero pbIYara OTHHPAHMS W MOMEHT MOABbEMa pblyara
3aMbIKAHMS:

1 — MuUHYTHBIH TPpHG; 2 — ABYIUIEYHii pbIYar OTHHPAHUs; 3 — KO0JIeCO pbIuara 3aMbIKaHUA; 4 — OCTAHOBKA IEPBOT0
MyCKOBOIo Kojeca 1 mTH(Ta HA pbIYare 3aMbIKaHHs; 5 — MTHQT NepBOro MyCKOBOro KoJeca; 6 — BbICTyN; 7 — ITHPT
BTOPOr0 IMyCKOBOI'0 KoJIeca

Hpouecc pa6OTLI MEXaHH3Ma 00s 3aKIIOuYaeTcs B OCBO60)K,I[€HI/II/I MEXaHu3Ma IJIsd pa36era KOJIECHOM



CUCTEMBI, TIPOW3BOJICTBA yNapOB W TpeKpameHus 0os. MexaHusm 00s NEHCTByeT B T€UEHHE KOPOTKOTO
POMEXYTKa BPEMEHH, TOCJIE aBTOMAaTHYECKOTO OTHHPAHHsS, KOTOPOE MPOU3BOIUT CTPEIOYHBIH MEXaHH3M
4acoB.

Ha ocm meHTpampHOTO Koyieca 3aKperyieH MUHYTHBIA TpuO 1, Ha KOTOpPOM HaxomsTca ABa mTHTA.
Bpamasice BMecTe ¢ OCbI0, KaXble Mo4aca OH MOAHUMAET JBYIUICYMHA phlYar OTHHpaHHs 2, KOTOPBIH, B
CBOIO OYepellb, YIHUPAsCh B pbluar 3aMblKaHHUsS 3, MOJHUMAET ero. Ha Bamy ppluara 4 mioTHO 3akperuieH
peruar-kosieHo. [logHUMasch Ha JOCTATOYHYIO BBICOTY, phIYar OCBOOOXKIAeT IITH(T MEPBOTO ITYCKOBOTO
KoJeca, W KOJIECO COBEpIIaeT KOpOTKuil mpoder. Bmecrte ¢ HHMM coBepmaeT mpoOer NpuMepHO Ha
10JIlyo00pOTa BTOPOE IMYCKOBOE KOJIECO, M INTU(T 7, HAXOMSAIIMICS Ha HEM, MajaeT Ha BBICTYN 6 JABYILICUEro
pelyara oTIupaHus 2.

KopoTtkuii mpober xomec 3a 3 — 5 mun mepen 00eM Ha3bIBaeTCS IMOATOTOBKOM K 00f0. ToJNBKO TIO
UCTEUCHUH 3 — 5 JII«, KOT/Ia MUHYTHAs CTpeJIKa Mmojonaer K uudpam 12 u 6, mrudt MuHyTHOTO TpHba 1
MePEMECTUTCA HACTOJIBKO, YTO OCBOOOIUT JICKAaIMil Ha HEM.JBYIUICYHH pbIUar OTIUpaHus 2 DTOT phlvar,
najasi, BO3BpAIIaeTCsl B CBOE MEPBOHAYAIBLHOE MOJIOKEHUE, TEM CaMbIM IITU(PT 7 BTOPOTO IIyCKOBOTO KoJieca
0CBOOOXKIAETCSI, U MEXaHU3M 00S IPUXOJUT B JIBIKEHHE.

Puc. 198. CueTHbIii JUCK:
1 — cyeTHBIIi IHCK; 2 — pBIYar OTCYeTa

Bo Bpemsi ABmXKEHHMS Kojiec KaKAbIM MTHUQT IUTHPTOBOrO Kojieca WM 3y0 3BE3NOYKH, MOAOUIT K
BBICTYITy Bajia MOJIOTOYKA, TIOJHHMAeT ero BBepX. Kak TONBKO BHICTYN MOIIOTKA, OCBOOOXIAsCh, MajaerT,
BMECTE C HUM MaJaeT U MOJIOTOK, YAapss 10 Mpy>KUHE WU TOHTY.

YroOBl yackl MOTJIM OTOMBAThH MPAaBHIBHOE BPEMsi, B MEXaHU3Me 00s1 nMeeTcsl CHeTHBIN auck (puc. 198),
KOTOPBIN 3aKpeTUIeH Ha KBaIPATHOM KOHIIE OCH JI00aBOYHOTO KoJleca.

Ha cderHOoM 1ucKe WMEIOTCS BBICTYIIBI HEPAaBHOW BENWYHHBI, pa3Mepbl KOTOPBIX OMPEHeINSIOTCS
KOJIN4ecTBOM TpeOyeMbIX yaapoB. CUeTHBIN JUCK MEpeIBUTaeTCsl OT OJHOM BBIEMKH K JPYTOW MPHU KaKIOM
JEHCTBUM MeXaHN3Ma 0Osl.

Poraar orcuera cBonM pabodMM KOHIIOM JIEXKHT Ha cueTHOM Aricke. Korna gacel oTOMBArOT OMH pas, T. €.
rojiyaca, TOrjla pbluar oTcueTa He BBIXOJUT M3 BBIEMKH CUETHOTO aucka. HaobopoT, koraa peryar orcyera
MIOTAJaeT Ha BBICTYN CUYETHOTO JWCKA, TO OH, HAXOJsICh HAa OJJHOM BaJly C PHIYaroM 3aMbIKaHUS U MOJHUMAS
€ro, He JTaeT BO3MOXXHOCTH OCTAHOBHTHCS KojiecaM 00s, M 9achl OBIOT CTOJBKO Pa3, CKOJBKO ITOKa3bIBAIOT
cTpenku Ha nudepbraTe. Kak TOIBKO ppIYar oTcueTa JOCTUTHET BBIEMKH B CYETHOM JIMCKE, OH OIMYyCKaeTCs
BHHU3 OJjarojapsi MpyXHHE, MPWKUMAIOLIEH phlyar 3aMbIKaHHs, KOTOPBIH TakKe OIyCKaeTcs, U Ha IUIeHO
pplUara 3aMbIKaHUS JIOKUTCS INTU(PT TEPBOTO IyCKOBOTO Kojeca. MexaHW3M TPUBOAMTCS B HCXOIHOE
TOJIO’KEHHUE, U YacChl IEPECTAIOT OUTE.

Betpsk-perynsTop, UCIBITHIBAIONINI MIPH BpallleHUH CONPOTHUBIICHUE BO3/AyXa, CIYKUT I TOTO, YTOOBI
BO BpeMms Oo0sl 3aMeANsATh IOBH)KEHHE KoJec MexaHu3Ma 0o0s. Berpsk cBoOOJHO HacakeH Ha OCh M
TIPIKUMAETCS K HEH MPy>KHHKOMW, KOTOpasi MPOXOANT Yepe3 BRITOUKY B ocH (puc. 199). D10 mpemoxpansieT
BETPAK OT TPOJOJIGHOTO TepeMenieHusl (BBepX WM BHH3). XOTsA Kosieca 00f M OCh BETpsSKAa OCTaHaB-
JMBAIOTCSl MTHOBEHHO, 3TO HE BEIET K MOBPEXKACHHIO Hand oceil n 3y0uaToil mepeaayn B CBS3U C TEM, YTO
BETPSIK MPOJIOIDKAET MMOBOPAYNBATRCS 110 MHEPIIUH CBOOOIHO Ha CBOEH OCH.

Mexanusm 0051 gacoB ¢ rpebenkoit (puc. 200) cOCTOMT W3 CTyIEeHYaTOW MAHOBI 5, HaxosmieHcs Ha
4acoOBOM KOJIeCe M 3aMEHSIOIIeH CUeTHBIN AWCK, TpeOeHKH 1, Koyeca 2, 3aKpemIeHHOro Ha rpebeHKe, Ky-
madyka mombema rpeOenkn 10, peruara 7, 3akpeluieHHOTO Ha OJIHOM Bajy C pBIYaroM 3aMbIKaHUS,
3a/IepKUBAIOIIETO 00paTHOE MBIKEHNE TPEOCHKH.

Crynenuaras maiiba, Kak U B TIEPBOM ciIydae, HeceT Ha ceOe aBa mTH(Ta 4, IOAHUMAIOIINE ABYTUICUnit
peryar ornupanus 6. Ho npu 3ToM wtudr, crosmuil 61mke K HeHTpy Tprda, MOAHUMAET Phluar OTIHPaHUs
6 HacTONBKO, YTO pHIYAr 7 MpPOIyCKaeT TPeOCHKY JIMIIh Ha OJWH YKOPOYEHHBIH 3y0, B CHIy 4ero 4achl
poOBIOT TONBKO OAWH yAap, T. €. mosivaca. [pyroit mtudt MUHYTHOrO TpuOa, OTCTOSIIMN Iaiblle OT
LeHTpa TpuOa, MOJHUMACT IBYIJICYMH phIYar OTIHPAaHUS O HACTONBKO, YTO JAeT .BO3MOXKHOCTH CBOOOJHO



yHacTb pbluary TrpeOeHKH Ha OJWH W3 BBICTYIIOB CTyNeHYaTrol maiOer 5. Uem HmKe MagaceT pelyar ¢
rpeOeHKOM, TeM OOJIbIIIee YUCIIO YAApOB BRIOMBACT MEXaHU3M 00sI.

Puc. 200. Mexanu3m Gost 4acoB ¢ rpedenkoii: 1 — rpedenxka; 2
— KoJleco rpedeHkn; 3 — 4acoBoe Kojeco; 4 — nBa mrudTa Ha
Puc. 199. Peryasitop-BeTpsik CTYNeHYaTOoi maiide; 5 — cTymeHuartasi maiida; 6 — aBymIeYnii
pblyar ornupanusi; 7, 8 — pbluar 3amblkanus; 9 — mnepBoe
nycKoBoe Kojeco; 10 — kynavyok noxbema rpedenku; 11 — Bropoe
MyCKOBOE KO0JIeco

Bo Bpems 6o0s kymadoxk 10, noBopaumBasch, Bo3BpamaeT Haszax rpebenky 1. Peruar 7,
3aJlepKUBAOINN TpeOCHKY, HE MaeT el ymacTh oOpaTHO. B To ke BpeMs Kakjoe MpOoCKaKuBa-HUE Ha
OIUH 3y0 TpeOCHKH COMPOBOXKIACTCA OJHUM YAapOM MOJOTKa 1O NpYyKHHE WM roHry. boii dacos
KOHYAETCs TOT/Ia, KOT/Ia B 4acaxX C PhIYaKHBIM OCTAHOBOM phIYar, 3a/Iep>KUBAIOIINi TPeOCHKY MOMaaaeT
B MepPBOHAYAIBHOE TOJIOKEeHHe. B gacax co mTudToBbIM 0CTaHOBOM 0051 KyJauOK I'peOCHKU YIpeTcs B
mTH(T, HaXoAsImuics Ha ee KoHIe (puc. 201). B ocTambHOM KOHCTPYKIIHS MeXaHU3Ma 005 Ta Ke, 9TO U
B MIPEIbIAYIIEM CITydae.

Puc. 201. Mexanusm co IITHPTOBLIM 0CTAHOBOM 0o0s:
1 — psruar, 3agepKUBalOIIMIi rpedeHKy; 2 — KyJIa40K moabeMa rpedenkn; 3 — rpedenka; 4 — mrugT ocTaHoBa 005

3. MEXAHUM3M BOs C YETBEPTAMMU

Yacsl, oTOuBatomue yersepTh yaca (puc. 202), B OCHOBHOM HMEIOT T€ K€ JETajJH, YTO M 4Yachl C
rpeOeHKo, OTOMBAIOIINE TOIBKO Yachl U IMOJyYachl. ITOT MEXaHU3M HMeeT OOJBIIYI0 CTYHNEHUYATYIO
a0y ¢ Haca)KeHHBIMHU Ha HEH YeThIPhMS IITHPTaMU 2, IPeHA3HAYEHHBIMH JUTS ITOIbeMa HECKOIBKHIX
MOJIOTKOB, CTOSIIIMX MJIOTHO JAPYT K APYTY.

Mexanu3m 005 4acoB, OTOMBAIOIIUX YETBEPTH, UMEET CIEAYIOIINE IETalli: MaIyl0 CTYIEeHYaTyIo
a0y, CKpeIICHHYI0 ¢ MIaif0o0i, OTCUMTHIBAIOIIEH IOJHBIE Yachl — M C YacOBBIM KOJECOM 3,
MUHYTHBIM TpuO, KoJieco, BKJIIOHamomee 0oi 4, CBA3aHHOE C pbIYaroM oTmnupanus 0os 5, peuar
oTOMBaHuUs 4eTBepTH 15, phruar oTnupanus 5, peluar 3aMbIKaHus 8, MObeMHHUK 16, ycKOBOM pbIvar 7,
peryar rpebenkn 14, moabemHbIi Kymnadok 9, rpebenky 12, mepBoe myckoBoe koieco 10, BTOpoe



myckoBoe kojeco 11, mrudt mompemuuka 17, mrudt 6, Haxoadmmiics BHYTPH MEXaHHM3Ma M
TIePEIBUTAIOIINIA TTaii0y ¢ TTOTLEMHBIMU ITH(HTAMH.

a 1w it 12

Puc. 202. MexaHu3m 005l ¢ YeTBepPTAMHU

Ot6uBaHME TMOJIHBIX YacOB NMPOM3BOJIUTCS TaK ke, KaK U B MeXaHu3Max 00s ¢ rpeOeHKoM, T. e.
OTCYET MOJHBIX YacOB BEeAET CTyleHdaras maiba 1, oTcuer ueTBepTed MPOM3BOAUT Jpyras Manas
mraiida ¢ Tpemsi ycTyrnamu (Ha puc. He BHJIHA), HAaXOJAIIascs 1mo 1 00IbIoi maiidoit 1.

MunyTHBIH TpuO, MOBOpAuyMBasCh MO XOJY YacoB, INTU(PTAMU MOJHMUMAeT HoabeMHHUK 16, 13,
OJTHOBPEMEHHO NoAHUMaeTcs U mtugr 17,

HAXOJIAIINICS Ha TOAbEMHHKE, KOTOPBIH, B CBOIO O4Yepe/b, MOJHUMAET BBEPX ITyCKOBOM phryar 7,
CKPEIUICHHBI Ha OJHOM BaJMKe C HUM pBIYar 3aMbIKaHHUs 8 Takke moaHummaercs. Takum oOpasawm,
OJTHOBPEMEHHO OCBOOOXkatoTcst rpederka 12 u peruar 14, kotopsie lamaroT Ha Mamnblil ycTyn aucka
OTCYETOB U TMEPBOE IIyCKOBOE KOJIECO.

B HacTeHHBIX Yyacax eCTh CBOM OCOOEHHOCTH KOHCTPYKIUH y3J1a 3aBOJIa.

Mexanusm 3aBoaku 4acoB (puc. 203) cOCTOWT W3 BBICTYMAIOIIETO HAJ TepeAHEd TIaTHHON
KBaJpaTHOTO KOHIAa Bana OapabaHa 2, Ha KOTOPOM IUIOTHO YCTaHOBJIGHO XpamoBoe Kojeco 1 ¢
KBaJIPATHBIM OTBEPCTHUEM.

Bo Bpemst 3aBoIkM 4acoB KITIOYOM Bajl M XparoBO€ KOJIECO BPAIIAIOTCs, a cobayka 3 CKOJIB3UT 10 €ro
3yObsiM, TIPEMATCTBYS OOpPaTHOMY IBM)KCHHIO XpaIlloBOrO Kojeca Oyarojaps NpyxXuHKE 4, KOoTopas
JAaBUT Ha co0adky 3, TeM caMbiM TpWKUMas co0adyky K XparmoBOMY KoJieCcy. XpaloBoe KOJIECO

yAep)KUBACTCS HA By MOCTOM 5. MocT, co0auka v Py »KHUHA KPEIATCS K TUIATHHE BUHTAMU.

Puc. 203. ¥Y3ea 3aBo1a 4acoB:

1 — xpamnoBoe KoJieco; 2 — KBaJpaT 3aBOJHOI0 BaJja;
3 — cobauka; 4 — npy:xkuHa cobdauyku; 5 — mocT; 6 —
BHHTBI MOCTa CO0AYKHU M NPYKUHBI




4. YACBI CO CTPYHHO-I'HPEBBIM 3ABO1OM

Hapsny ¢ HacTeHHBIMU yacaMu, I/ie 3aBOJIHAs NIPY>KMHA NPUBOAMUT B JICHCTBUE YAaCOBOM MEXaHU3M,
CYLIECTBYIOT HACTEHHBIE Yachl C TaK Ha3bIBAEMBIM CTPYHHO-TUPEBBIM 3aBOJIOM (Kak ¢ 6oem, Tak U 6e3
60s1) (puc. 204). Dta cucrema mHojBeca TMPU B HACTOsIIEe BpeMs BCTpEUaeTcs PeAKo — B yacax
YCTapeBUIMX KOHCTPYKIMH, a Takk€ B COBPEMEHHBIX IEPBHUYHBIX 3JEKTpHueckux vacax. CrtpyHa
yJIO’K€Ha B CHHPABbHBIN 5ke100 Ooka 1 M 0HUM KOHIIOM MPUKPEIICHA K HEMY, a JPYTUM KOHIIOM — K
KpIOUKy, BIEN aiilH-OMy B MOCT MexaHm3Mma 2. ['ups mojBemieHa K OJIOKy Ha Kprodke. bapaGanHoe
KOJIECO CBOGOI[HO YCTAaHOBJICHO Ha OCH 3. biok 1 Yy CBOCT'O OCHOBAHUA UMECT XPaAIrioBOC KOJICCO 4,

!
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Puc. 204. Jleraau 4acoB ¢0 CTPYHHO-THPEBBIM! 32aBOJOM

Ha Gapabannom Kkonece yKkperieHa cobdadka, MpmKuMaeMas pyKHHKON KO BTOPOMY XParioBOMY KOJIECY
5. Ocp GapabaHHOTO KOJIeca UMEeT KBaAPaTHBIIM BBICTYII JUIA 3aBOJKM 4acoB. Bo Bpems 3aBOJIKH YacOB KITIOY
Bpamaet 6apabaHHOE KOJIECO, CTPyHa HABUBAeTCA Ha OJIOK M IOJHUMAET THUPIO.

Y100CTBO Takoi KOHCTPYKIHUM 3aKIIIOYAETCSl B TOM, YTO IyTh TUPH TIPU OITYyCKAaHUHM COKPAIIaeTCs
HATOJOBHHY, a NMPOJODKUTENBHOCTh X0J]a YacOB YBEIHMUMBAETCS BJIBOE, MO CPABHEHHUIO C XOJUKaMH, TJie
THpS BUCUT Oe3 OioKa.

[IpuHNIHMT ocymiecTBICHUS 00 U CTPETIOYHAas 4aCTh MEXaHM3Ma TaKKe JKe, KaKk U B HACTEHHBIX Yacax; XoI
B OOJIBIIMHCTBE CITy4aeB MMEET CTATbHOW IENTbHBIA IKOPb.

Hawubonee pacmpocTpaHeHHOW KOHCTPYKIMEH HACTEHHBIX 4YacOB OTEUYECTBEHHOTO IPOU3BOICTBA
sIBISItOTCS yackl Tuna YMC.

OTH 4achl UMEIOT IByXHEACTbHBINA MPYKUHHBIN 3aBO; OHA MPYXKIHA SBIISIETCS [BUTATEIEM MeXaHU3Ma
X0JIa 4acoB, Apyras — MexXaHu3Ma 00s.

[InatuHbl YacoB KBaapaTHOH (OPMBI CONPSDKEHBI C KOJIOHKAMH M 3aKpeIUICHBI 3aKJCNKOW; MepemHss
IIaTHHA TpU cOOpKEe MEXaHW3Ma 3aKpeIUIIeTCsl Ha KOJOHKAaxX raifkamu.

PeraaxkHast cucremMa MexaHm3ma 0osi BbIHeceHa moj mudepOnar, rae TakkKe pa3MemleHbl CTPEeTOYHBINA
MeXaHHU3M U XParoBHKH ¢ co0auKaMy BaJloB OapabaHOB 3aBOTHBIX MPYKUH.

B mexamm3ame UMC mpumeHeHa cuctema 0ost ¢ rpebeHkoil. MonoTku 00s ymapsrOT MO0 TOHraM —



3BYKOBBIM CTEPKHSIM.

MexaHu3M xXoja He OTJIMYAETCSI KAKUMHU-TH00 ocoOeHHOCTsIMU. B wacax mpuMeHeHa cKoOO9HasI CUCTEMA
mycKa.

IIpuMeHeHne JaKOBBIX TOKPHITHH (IIAIIOH-JIAK) JIJIsT KOPPO3WMOHHOHM 3alTUThI IUIATHHBI, 0apabaHOB W
HEKOTOPBIX JIPYIHX JIATYHHBIX JeTajei TpeOyeT HEKOTOPOW OCTOPOKHOCTH, TaK KaK YUCTUTh MOIO0OHBIC
JICTAJTN JKECTKOM MIETKOW, MEJIOM, CITUPTOM HEBO3MOXKHO; TPOMBIBATh UX HY)KHO TOJHKO B OCH3WHE.

[Ipy TOBpeXOEHUSIX JAKOBOTO TIOKPBHITUS PEKOMEHAYETCS OYUCTHTh [eTallb MENKOW HaxJTadyHON
Oymaro#i, coOmroasi mpekHee HaIlpaBJIEHHE IEKOPATHBHBIX PHCOK, IMTOCIE Yero Ha MOBEPXHOCTh CIIETKa
MOJIOTPETOM NeTanu MSITKOW KHCTBIO -HAaHECTH TOHKHUH CloM mamoH-imaka. OTBepCTHS B JETAISIX IOCIE
MIPOCYIIIKY JIaKa He0OXOMMO TIIATEIEHO OUYHUCTHUTD.

TunmaaeIME e eKTaMi paccMaTPUBaeMOTO MEXaHW3Ma SIBIIIETCS U3HOC OTIOPHBIX OTBEPCTHH IUIATHH,
U3HOC Hand, a Takke MOJIOMKa pe3b00BON YacTH HEHTPAJIbHOW OCH, HauboJiee 4acTo MPOUCXOSIas Ipu
MIEpPEBOJIE CTPEIIOK.

HaubGonee cnmoxHBl 1O  KOHCTPYKIMHM  HAIIOJBHBIE  Yachl, BBHINYCKaeMble  OTEYECTBEHHOU
MIPOMBIIIIIEHHOCTHIO, ¢ 60eM YeTBepTel vaca.

MexaHu3M 3THUX YaCOB OTJIMYAETCS BHICOKMM KAa4eCTBOM OTACIKU JeTallel: IUIAaTUHBI UMEIOT HUKEJIEBOE
MTOKPBITHE, TPUOBI NeNaT ¢ (ppe3epoBaHHBIMU 3yObsSMH, CITyCK ThIa ['paxama cHaOKeH CTaNbHBIMH WIIH
pyOHMHOBBIMH MaJeTaMHU.

Kunematndeckn MeXaHW3M 3THX YacOB COCTOHMT M3 TPEX CaMOCTOSTENBHBIX T'PYII: MEXaHW3Ma, XOJa,
MeXxaHn3Ma 00s1 YeTBepTell W MexaHu3Ma 00sl MMOJHBIX YacOB, CONPSKEHHBIX Yepe3 phlYard, peryIupyromme
MOMEHTHI BKJIFOUEHHS 3TUX MEXaHU3MOB.

Bboit wacoB ocyriecTBisieTcss yaapaMHd MOJIOTKOB IO TOHTraM. YeTBepTH OTOMBAIOT YETHIPE pPa3/elbHO
JEHCTBYIONINX MOJIOTKA; OOW 4acOB MPOU3BOUTCS YSTHIPbMSI OJTHOBPEMEHHO JICHCTBYIONIMMH MOJIOTKAMH.

Brurrouaer MexaHu3Mbl 6051 4eTbIpex3yOasi 3Be3/104Ka, YCTAaHOBJICHHAs Ha LEHTpaidbHON ocu. OnuH 3y0
3BE30YKH, COOTBETCTBYIOMINI BKIIFOUEHHUIO 005 4€TBEPTOI YETBEPTH U LEJBIX YaCOB, Y/IMHEH.

B omuceiBaeMBIX YacaX MPUMEHEHBI CBOCOOpPA3HBIC PETYJSITOPBI CKOPOCTH B MeXaHu3Max 0os. OTu
PETYISATOpPEI BBITOMHEHBI B BHJE BETPSKOB, JIOMACTH KOTOPBIX TPH BPAIIEHHUH MOTYT O] BO3JCHCTBHEM
LEHTPOOEKHON CHIIBI PaJUalbHO OTKIOHATHCA OT OCH, YBEIHYMBas TEM CaMbIM MOMEHT WHepiuu. B
pe3ynbTaTe CKOPOCTh BPAIIEHHUS MX JOCTaTOYHO IMOCTOSAHHA, TOCKOJIbKY MOMEHT WHEPLMHU BETpsKa MpOIop-
LHUOHAIBHO YBEIMYMBACTCS U3MEHEHUIO MOMEHTA, PA3BUBAEMOT0 3aBOIHON MPY>KUHOM.

B ucxonHoe moi0XeHHe JIOMAacTH BETPSIKOB BO3BPAIIAOTCS C TIOMOINBIO MPYKHUHBI, 3aKPEIUICHHOW OHA
OCH BeTpAKa.

KoHcTpyKIius HanoapHBIX 4acoB 00ecrevrBaeT UM OOJIBIIYIO MPOYHOCTh U HAJIS)KHOCTh B paboTe, U 3TH
4achkl PENKO BBIXOJAT W3 CTPOs. XapaKTEePHBIM JePEeKTOM SBISIETCS IOJIOMKA TMPYKHH MasTHUKOBOTO
rmo/iBeca.

5. PABBOPKA YACOB

Pa3bopky MexaHn3Ma HACTEHHBIX YaCOB .HAYWHAIOT C MaATHUKA U TIOABECHOH NPy KUHBI.

3areM cHUMaIOT cTpenku U nudeponar. Ilpu cHATHN CTpenoK ciaenyeT MPOBEPUTh HAJIEKHOCTH MOCATKU
MUHYTHOH CTpENKH Ha MUHYTHOM TpuOe. Taxke Hy)KHO MPOBEPHUTH, COOTBETCTBYET JIH TOJ0XKECHHUE CTPEIKH
BPEMCHHU BKJIIOUCHHS 00, T. €. CTOUT JIM OHA Ha Iudpe 12 nnm 6. Eciu BTynka B CTpeKe MPOBOPATUBACTCS
WIA OYeHb CBOOOJHO CAaJUTCS Ha KBaJpaT MHHYTHOrO TpuOa, TO B 3TOM Cjy4ae NMPUMEHSIOT TPU Crocoda
PEMOHTA: 3aKJICTIBIBAHUE, CTATHBAHUE OTBEPCTHS, IPUTOYKA HOBOUN BTYJIKU.

Ecmm nokazaHuss MUHYTHOUM CTpeNKHd HEMPAaBWIIBHBI, CIEIyeT OCTOPOXXKHO TOBEPHYTh BTYJIKY CTPEIKH.
1 3TOTO KBaApaTHBIN CTEP)KEHb 3aKPEIUISIOT B THCKAaX W, HACATUB BTYJKY CTPENKH Ha CTEP)KEHB, MOBO-
PAYMBAIOT CTPEIIKY, MOCIIE YEro 3aKPEIUISIOT BTYJIKY.

[Ipu cnaboii mocaake 4acoBOW CTPENKH HEOOXOIUMO CTSHYTh OoTBepcThe. Ecim HoXKka ciiabo aep Kutcs
Ha rudepoIaTe, cieayer CHATh udeponar ¢ moanudepOIaTHON TUTACTHHEI B 3aKJIeNaTh HOKKY.

[Ipomomxkas pa3dopKy 4acoB, CHUMAIOT MOJIOTOK M HCIIPABIISIOT €r0, €CIM B HEM OclabieHO KpemseHHne
ppluara WM BUHTa WM OcCia0eno KpEIUICHUE CTePXKHS B OCH. ODTHU HEJAOCTAaTKH MOXHO YCTPaHHUThH
3aKJICTIFIBAHUEM, FICTIPABICHNEM Pe3bOBI, TOJOOPKON MIIM U3TOTOBIIEHHEM HOBOTO BHHTA.

[Ipexxne yem CHATH CTpENIOYHbIE KOJIeca U phIYard, MpeaBapuTeIbHO MPOBEPSIOT UX paboTy U OTMEYaroT
JIeEeKThI, O UICKAINE UCTIPABICHUIO.

Jlaree TMOTHOCTBIO OMYCKAKOT MPYXKUHY, U YETO -KJIF0Y YCTaHABIUBAIOT Ha 3aBOJHOM Baly U IMPaBOU
PYKOW HEMHOTO TIOBOPAYMBAIOT €ro, a JEBOW IMOJHMMAIOT c00ady-Ky W OCBOOOXKIAIOT XpamoBOe€ KOJECO.
3areM KJII0Y [MOBOPAYMBAIOT .HA OJWH 00OOPOT BJIEBO, OTIYCKAIOT COOAYKYy W BHOBH MOBTOPSIOT OIMUCAHHOE



IO TIOJTHOTO CITyCKa MPYKUHBL J[0 crycka mpy KMHBI HY>KHO OCMOTPETh, Kak cCOOpaH MeXaHU3M 00s U y4ecTb
BCE HEJOCTATKH X012 U 00s1. OCOOEHHO ATO OTHOCUTCS K YacaM CO CIOKHBIM 60eM.

CrycTuB TpPYXKUHY, CHHUMAIOT BUJKY WM ITH(T, YKPEIULIOMIUNA CYETHBIA IUCK. 3aTeM pa30ouparoT
ocTaBIIHecs Mo IudepoIaToM aeTalu, ISt 4eT0, OTBEPHYB Taiiky MIIH BBIHYB IITH(THI, CHUMAIOT TUTATHHBL
Y aapom MOJIOTKA 110 OCH CHAMAIOT CUETHBIN JUCK.

[Tocne pa3bopku yacoB HEOOXOIMMO OCMOTPETh BCE NIETAlld MEXaHWU3Ma Xoaa U 00s, .Kojieca, 3yObs,
nandsl U T. 1. ¥ BRIIBUTh UX HeucnpaBHOCTH. CIeyeT OTIOIUPOBATh M BBIPOBHATH HAN(BI, TOBPEKICHHBIC
3aMEHUTH HOBBIMH, BEIPOBHSTH KOJIECa, CTIHYTh OTBEPCTHS, BRIPOBHATH HIIH BCTABUTH 3YObsI.

nudyroT 1 MoaUpPyIOT TpHOBI YypKOW ¢ HaOpaHHBIM Ha HEE MaclioM, CHATHIM C TOYHMJIBHOTO KaMHS.
Korna OymyT BbIBeIeHBI BCE PUCKH H CIIEABI KOPPO3UHU, TPHOBI YHCTAT OSH3WHOM U MPHUCTYHAOT K OKOHYA-
TENbHON TIONMPOBKE TeM J>K€ CHocoOOM C NpPUMEHEHHEM JWaMaHTHHA WM KpPOKyca, a 3aTeM CHOBa
POMBIBAIOT B OCH3UHE.

Ecnu B menpHOM TpHOE ciiomaH 3y0, a 3aMEHHTh TPUO HEYeM, TO Ha MECTE IMOJIOMaHHOro 3y0a
HE00XOMMO Ka,K MOXHO TIIy0Ke MPOCBEPIUTh HECKOJIBKO OTBEPCTHI, HApe3aTh B HUX pe3b0y, 3aTeM Hape-
3aTh pe3b0y Ha OTpe3Kax CTalbHOM MPOBOJIOKM W, BBHHTUB MX B OTBEpPCTHS, NPOMasTh cepeOpsSHBIM
npunoeM. [locie 3Toro Tpud HYyKHO OYUCTHTH OT OKAJIMHBI, MPHUIATh MTU(TAM (HOPMY CMEKHBIX 3yObEeB,
3aKaJUTh, OTIYCTUTH IO CHHETO [IBETa U OTIOJIUPOBATH.

[Tocne mpoaenanHoO#i pabOTHI HEOOXOAMMO TPOBEPHUTH, PABUIBHO JTH MPOUCXOIUT 3alleIUIeHNe Kojeca U
ucmpasieHHoro Tpuba. OceBoii 3a30p oceit Kojec HAaCTEHHBIX YacOB JOHKEH OBITH BO3MOXKHO MEHBITNM (HE
oomprme 0,1 am).

[Ipn ocMoTpe AKOps HAAO THIATENHHO 3aKPENUTh cIado CHASIINE TMANeThl, a TaKXKe 3aKPENHUTh Ha OCH
c1abo CUISALINI AKOph. Buiika Takxke JO/HKHA OBITh 3aKpEIUICHA Ha OCU TaK, YTOOBI OHA MMOBOPAYMBajIach ¢
HEKOTOPBIM TPESHUEM.

Ecmu paboune moBepXHOCTH TMajeT UM CTadbHOW CKOOKH pa3beleHbl WM UMEIOT PUCKH, UX IUTH(YIOT U
MIOJIUPYIOT Ha CTeKJIe ¢ KPOoKycoM. [IoBepXHOCTH MmajieT mocie MoJMPOBKH JOJKHA OBITh 3€PKATEHOM.

6. BAPABAH C ITPYKUHOM

Ho pa3zbopku Gapabana peKOMEHIYeTCS HAaHECTH METKM Ha OapabaHe W Ha KPBIIMIKE JJIS TOTO, YTOOBI
KPBIIIKY MPU cOOPKE TOCTABUTh HA CTAPOE MECTO.

Puc. 205. Criocod cTAruBaHus 0TBEPCTHA XPANoOBOIo KoJieca MyaHCOHOM:
1 — nyaHcoH ISl CTATHBAHMS OTBEPCTHUSA; 2 — CTSAHYTOE OTBEPCTHE XPANOBOI0 KoJieca

ITmockocTr KBagpara Baia bapabana Mpyu HEOOXOAUMOCTH CIIEIYET UCTIPABUTH TUIOCKUM HAMMIIEHUKOM H
OTIOJIMPOBaTh ero MATKW. [locne yaaneHus MpyXKUHBI HYXXHO OTIIOJNIMPOBATH OTBEpCTHsI B OapabaHe U
KphIlIke. BviHUMaTh TpyxkuHY #n3 OapabaHa CleqyeT OCTOPOXKHO, 4YTOOBI TpPYXHHA HE MOIyduiia
BOPOHKOOOpPa3HyI0 (popMy, 9TO YBEIHMYHT TPEHUE O JTHO M KPBIIKY OapabaHa, OTPUIATEIFHO BIHSIONICE Ha
xon 1 00it yacoB. BopoHKooOpa3HyIo Py KUHY CIIEIyeT 00sS3aTeIbHO BRIPOBHATH. [l0 BCTaBKU MPYKUHBI B
OapabaH HY>KHO IIPOTEPETH €€ ¢ 00EHX CTOPOH MACIISTHOM TPAIKOI, HE OCTaBIISS CIEIOB 3aCOXIIIEr0 Macia.

[locne uncTkH, BCTAaBKA U CMa3KH MPYKUHBI U Baia coOnparoT oa-padad. [Ipu 3TOM KpBIMIKY 3aKpBIBAIOT,
3axuMasi OapabaH B THUCKax MEXIy IBYMs OUICYKAMH, WIHM IJIOTHO 3aBOPAYMBAIOT B YHCTYIO TPSIIKY,
yToOBl TYOKM THCKOB HE NOBpeaunu Oapaban u ero 3yOba. Ilocme cOopku OapabaHa mHpOBEPSIOT
MIPaBUIILHOCTH 3alleTUICHHUS TIPYKHUHBI 332 KPIOYOK Bajia OapabaHa u camoro Oapabana. [[ns storo, ob6epHYB



TPSINKOW KBaApaT .Baja, €ro 3)KMMAlOT B HACTOJBbHBIC THCKH ¥ IOBOPAYMBAIOT OapabaH 10 0TKa3a.

[on6upas HOBYIO MpYXHUHY, HY)KHO 00ecrieunts 3a30p Ha 0,5 - 1 am 1o Topua 6apabana.

HcnpaBnenune kprouka OapabaHa WM KplHOYKa Baja, MJIM W3TOTOBJICHHE HOBBIX KPIOYKOB, a TaKkKe
UCIIPaBIJICHHE CJIOMAHHOM MPYXUHBI IPOU3BOIUTCS TAK )K€, KaK B HAPYYHBIX HJIM KAPMAHHBIX Yacax.

Ha kBazpaTe 3aBOAHOrO Baja IUIOTHO, 0€3 3a30pa YCTAaHABIMBAIOT XparoBoe Kojeco. Ecmm 3a3zop
OONBIION, TO MOAOMPAIOT TOTOBOE KOJIECO WM HW3TOTOBISIOT HOBOE. I[IpM HCIONIB30BaHMU CTapoOro
XpamoBOro Koieca CJIeAyeT pa3padOTaHHOE OTBEPCTHE CTSHYTh CHELHANbHBIM IyaHcoHOM (puc. 205).
[llnpuHa myaHcoHa J0JDKHA OBITH paBHA CTOPOHE KBAJAPATHOIO OTBEPCTHSI XPATIOBOTO KOJIeca.

CpabotanHbie 3yObsi XparmoBOro Koyieca MOMPABISIOT TPEYTOJbHBIM HANMWIBHUKOM, a CO0auky —
IUIOCKHMM U TOJTYKPYTJIbIM HAMIbHUKAMH.

7. HUCTKA U CBOPKA HACTEHHbBIX YACOB

UmncTka HaCTEHHBIX YacoB. Ecim MexaHM3M 4acoB HE OYEHBb 3arpsi3HEH, TO JOCTATOYHO MOYUCTHTH €ro
OEH3MHOM, MEJIOM U IIETKOM. B ciyyae cuiabHOTO 3arpsa3HEHHs HYKHO MPUMEHUTH CHeHaIbHBIN COCTaB s
YHCTKH.

OtBepcrust s narnd MpoYHIIAI0T YyPKOH; yIayONeHus v THe3/1a I Maciia TOJKHBI ObITh aOCONFOTHO
[JIAJKAMHU B YUCTBIMH. UypKy CTaunBaloT B BUJE CBEpJIa, HAMATHIBAIOT HAa HEE BaTy C KPOKYCOM U TOJIHPYIOT
rue3q0. [IoToMm uypKoM, 3aTOUEHHON Ha KOHYC, ITOJIUPYIOT OTBEPCTHS.

[Tocme 4yMCTKM YacoB MpHUKacaThcsd MalbllaMH K IUIATHHAM M KollecaM He cienyer. CTanbHbIe IIOCKHE
JIETay TI0CJIe YHCTKH HYXKHO OTIUIM(OBATH, MPOMBITH W OTCHHUTH, €CIM Ha MX IUIOCKOCTSX HMEETCS
KOppO3usl.

COopka HacTeHHBIX YacoB. COOPKY HACTEHHBIX YaCOB HAYMHAIOT C TOTO YTO KJIaAyT IUIATHHY C HOXKKaMHU
Ha CITEI[UAIEHO MTPUTOTOBICHHYIO MOJICTABKY. 3aTeM YCTaHABIUBAIOT LIEHTpaJIbHOE KOJeco U 00a bapabarna
BCTaBJISIOT Balmuku 00s, Koieca xoxa u 0os. Ilocie 3TOro OCTOPOKHO HAKIAABIBAIOT APYTYIO TUIATHHY.
[MuHmeTamMu BCTABISIOT B OTBEPCTHS IIATHHBI Balibl OapabaHoB m Kosiec. COOpKY clieyeT HMPOM3BOAMTH
OCTOPO’KHO, YTOOBI HE MOTHYTH IAN(BI KOJIEC.

[Tocme cOOpKkHM MIaTHHBI CIEAYET 3aKPEUTh BCEMHU MTH(TaMH, a TOTOM ITPOBEPUTH CKaT KOJIEC, Bpalas
OapabaHbl xo7a U 00s. 3aTeM ClEAyeT MPOBEPUTh, NMPABWIBLHO JH coOpaHbl kojeca 0os. [locme 3toro
BCTaBIISIIOT PBIYAry, IPY>KUHKH PHIYaroB, CYETHBIN TUCK U MPOBEPSIOT paboTy MexaHu3Ma 0osl.

Coopka Mexanm3Ma 0os. [l mpaBuiIbHOM COOpKHM MexaHH3Ma 00s1 HE0OXOIWMO, YTOOBI BO BpeMs
OCTaHOBKHM 00sI MOJBEMHBIN BBICTYIT MOJIOTKA HU B KOEM cliyyae He Kacajcs MTU(Ta Wi 3y0a 3Be3J0UYKH
[ogbpeMHBIH WTH(PT HYKHO YCTAaHOBUTH TaK, YTOOBI OH BO BpeMsl OCTAaHOBKH 00sl HE Kacajcs MOJbEMHOT0
CTepXKHsSI MOJIOTKa. JTO CIOCOOCTBYyeT Ooliee JIErKOMy IOABEMY MOJIOTKAa, TaK Kak KOJIECO YCIIeBaeT
MIPHOOPECTH HEKOTOPYIO CKOPOCThH PaHBIIe, YeM MOABEMHBIN MTH(T KOCHETCS BHICTya MOJIOTKA. BricTym
MOJIOTKa HE JIOJDKEH KacaThCsl CTEHOK INTHQTOBOro Kosieca. CTEp)KEHb MOJIOTKA JOJDKEH OBITh XOPOIIO
OTIIOJIMPOBaH, YTOOBI 00JerdnTh paboTy MexaHm3Mma 005 [lombeMHBIN cTepKeHbh MOJOTKAa B Bay JOJDKEH
OBITh TNIOTHO 3aKperuieH a BaJl He JOJDKEH MMETh OOJBIIOT0 OCeBOTro 3a3opa. KojkaHple Wi 3aMIeBBIE
BCTaBKM Ha MOJIOTKax 3aKpCIJICHbI CTOJAPHBIM KIICEM Ecan BcTaBka HU3HOCHUJIaCh, TO CJIICAYET BCTaBUTH
HOBYIO JIJIsI MSITKOCTH 3ByKa 00s1. Bo3BpaTHas mpy»X1Ha MOJIOTKa JOJKHA HA)KUMATh Ha MOJIOTOK BJIACTHYHO.

Mex/y MOMEHTOM TaJICHHsS MOJIOTKA M OCTAHOBOM 00sI BTOPOE MyCKOBOE KOJECO MOXKET CAENaTh 10 4
obopora. Korma mexanumsm 0osi mepectaeT paboTarh, MTH(T BTOPOro MYCKOBOI'O KoJieca JIOJDKEH
OCTaHOBUTHCS MPOTUB WM BOIM3HM TpuOa, BETpsika WM Ha TON000poTa OT pabouero KOHLA JBYIIICYETO
peruara ornupanus. Kpbeuibsi BETpsKa JOIDKHBI ObITh YCTAHOBJICHBI Ha OCH TpHOa TUIOTHO, JJIS TOTO Y4TOOBI
HCKITIOYUTH BO3MOKHOCTH TPOCKATh3BIBAHUSI.

Uro0bl BO BpeMsi COOPKH MPABUIBHO YCTAHOBHUTH IITH(TOBOE KO-JIECO, UCIIONB3YIOT MOCT, HAXOISIIUICS
Ha MJIaTHHE; OTBUHTHB €0, MOKHO TIEPECTaBUTh IITH(PTOBOE KOJIECO B HY>KHOM HalpaBJICHUH.

B mexanm3me 00st BCTpedaroTcs cliefyroniue nedeKThl: pelyar OTIIHPAaHUs elle He OMMyCTHICS, a ITU(T
BTOPOT'O ITIyCKOBOTO KOJIeca MPOCKAaKWBAET MUMO KOHIIA JIBYIUICUETO phlyara OTIHpPaHUs, a 4ackl ObIOT 0e3
OCTaHOBKH; KOJIMYECTBO YAAPOB MEPEITyTaHo.

B atux cnyuasx HeoOXoauMo oOpaTWTh BHUMaHWE, MPABWIBHO JTM YCTAaHOBJICH CUETHBIN JWUCK M phblyar
0TCYeTa, COSIMHSIOIININACS C HAM.

Ecnu BeTpsik Ha cBoeii ocu cHANT ciabo MM 0« MaJl [0 pa3Mepy, 3TO BBI3BIBAET YCKOPEHHBIN 00H 4acoB.
s ycrpaHeHus nedexta Hy»KHO WIH 3aKPeUTh IIIOTHeE (PUKCATOPHYIO MPYKUHKY, UM YBEITHYUTh BETPSK
Ty TeM TPUKJIETIKY UK TTPHUITaiKA TOTIOTHATENBHBIX IJIACTHH MO0 OOKaM BETpPsIKa, yBEITUYHBAs €T0 IUIOMAdb,
HO JIy4IllI€ M3rOTOBUTH HOBBIC JIOIIACTH.

3aMensieHHBIN 001 BBI3BIBACTCS CIEAYIOIUME TPUIHHAMH:



1) HemocTaToYHAs cMa3ka pabOTAIOIINX YacTel 005

2) IOTHYTHI Hardbl B OTHOM U3 Koec 005,

3) man 3a30p B OJHOH W3 AeTaneld 00s WIK ATMHEH MOJIOTOK;

4) MaITbIit Wi OOJIBITION 3a30p MEXKIY OJHUM U3 KOJIEC ¥ TpUOOB 00

5) HE OTPETyIUPOBAHKI phIYaru 60s;

6) CUJIbHBIM HAO)KUM BO3BPAaTHOU MPYIKUHBI HA BaJl MOJIOTKA.

Xon v 60i YacOB MOTYT MPEKPATUTHCS, €CIH IITU(PT BTOPOTO MyCKOBOTO KOJIECa YNPETCs B ABYIUICUHN
pBIYar OTIUpaHusl.

CoOopka Mexanu3ma 00si ¢ rpeOenkoit. [t mpaBuibHON COOpKM MexaHH3Ma 00s 4acoB ¢ IpeOCHKOMN
HY>KHO OOpaTHTh BHUMAaHHE Ha CIEAYIOIIee.

1. OcH 10JKHBI OBITH IIOTHO 3aMPECCOBAHBI B PhIUATH.

2. JlomxkeH ObITh 0OecTieveH HaAeKalliii 3a30p Ul TepeMEeIeHHs phIYaros.

3. JJo nocranoBku 1udepOnaTa HyKHO HECKOIBKO pa3 MPOBEPUTH MPaBMIILHOCTH 0051 Ha Bce 12 yaapos.
Panbilie 4eM OMUINTL WIM OTOTHYTh KaKyrO-mubOO M3 JeTaneil 00s, HYXKHO TIIATEIbHO MPOBEPHTH BECh
MEXaHU3M U Y6CIII/ITBC5I B HeO6XOI[I/IMOCTI/I BBIIIOJTHCHUS DTUX onepauﬂﬁ.

4. MuHyTHBIH TpUO Ha OCH LEHTPAJBHOIO Kojeca AOJDKEH BpallaThCsl N0CTarodHo Tyro. Ecnmu on
3aKperuieH c1abo, To TPYOKy TprOa CKUMAIOT KPYTIIoTyOramHu.

5. Ecmu TpuO BEKCEIBHOTO KoJieca WM My(Ta 9acoBOTO Kojieca MPOBOPAYMBACTCS, HEOOXOAMMO HX
3aKpECIIUTh, CTAHYB IIyaHCOHOM.

IMocne oOKOHYATENBHOW YCTAHOBKM MeXaHW3Ma O00s IUIOTHO 3aKpeIUISIOT IMITHQTHl TUIATHHBI U
PETYIUPYIOT MEXaHHU3M XOJa. 3aBe/is HEMHOTO MPYXKUHY, YCTaHABJIMBAIOT X0J. [ TyOMHa Xo/a ¢ HalleTaMu
JIOJDKHA PaBHATHCS MPUMEPHO YETBEPTON YaCTH TONIIUHE nayeT. [Ipu 3ToM riryOuHa majeHus 00enx maneT
JOJKIa OBITh COBEPLICHHO OJJUHAKOBA.

Puc. 206. Buabi mirugroB:
1 — mwrudT KOHNYecKUi; 2 — WTUGT rIAAKHI TUIHHAPUYECKHid, 3 — IIMUIUHT

[Mocne cOopku cMa3bIBAIOT MACIOM TPYIIHECS MOBEPXHOCTH JIETaleld MEXaHH3Ma, B TOM YHCJIC TaJICThI.
3areM ycraHaBIMBaKOT nudepodaaT u cTpeiaku. B yacax HACTEHHBIX M HANIOJBHBIX B OCHOBHOM IIPUMEHSIOTCS
MTAQTH B KAYECTBE KPEMEKHBIX M YCTAHOBOUHBIX neTaneid. IIITudTel BCTpeuyaroTcs MUIMHAPUYECCKHUE,
KOHMYecKre U MIUUHTH (puc. 206). [ 3akperuieHus] pa3HbIX PhIYaroB B HACTCHHBIX W JAPYTHX KPYITHBIX
yacax pPEKOMEHAYIOTCS WIMUIMHTHL. [l apyrux memneif, Takux Kak ykperuieHue nudepOrara u T. 1.,
PEKOMEHIIYIOTCS KpeTex)HbIe MTU(THI ¢ HeOOIBIIONW KOHYCHOCTBIO. IIITH(T ¢ OONBIITNM KOHYCOM JEPIKUTCS
B OTBEPCTHH HEHAJICIKHO.

8. IIYCK YACOB

Jnst stydinei peryJupoBKH Xoaa M 00sl 4aCOB PEKOMEHIYETCs YCTaHABJIMBATh MEXaHHU3M B KOPIYC 110
MoCTaHOBKH 1udepoOIaTa.

3akpernisisi MEXaHU3M B KOPITyce, HY)KHO TPAaBHIILHO YCTAHABIUBATE X0 U 0O,

CreprkeHb MasTHHKA, BXOJS B Pa3pe3 BHJIKH, HE TOJDKCH KacaThCsl €€ POJIMKOB M JIOJDKEH HAXOAUTHCS
IPUMEPHO B CEpeIMHE 3a30pa.

B MecTe, rie cTepykeHb MasTHUKA COMTPUKACACTCS C BUIIKO, HA CTEpP)KHE MOTYT ObITh BHIOOMHBI. JledhexT
HCIIPABJISICTCS JBYMs CIIOCOOAMHU: TOBOPOTOM CTEPXHS BOKPYr ocH Ha 90°; TMOAHSATHEM CTEPXKHS U
OITyCKaHHWEM Ha TaKOE e PACCTOSHHE TUCKA MasTHHUKA.

Koprtyc 4acoB 0/KeH BUCETh Ha CTEHE POBHO, TIPU 3TOM yIaphl X014 JTOJIKHBI OBITh PUTMHUYHBIMHU.

Hawunyudrinas amrmntyaa KojieGaHnsi MasTHUKA OyeT B TOM Cllydae, €ClId UMITYJIbC HACTYIIUT B MOMEHT
MPOX0XKICHUSI MAsITHUKOM IOJI0KCHHUST PAaBHOBECHSL.

KpIO‘-IOK MasATHHUKaA OOJDKCH JICTKO CHUMATHBCA C ITIOJBECA, HO CIIMIIKOM 60HBHIOI>1 BBIPE3 KPIOUYKa MOXKCT
BBI3BaTh OOKOBOEC JBIIKCHUE KPIOYKA MAasTHUKA, BCIICACTBUE YErO MPABUJIBHBIA X0/ 4acoB OyaeT HapyIlIeH.
Kpro4yok IO/DKeH MJIOTHO MpHIeraTth K MITH(TY, I 3TOTO €ro OMMINBAIOT COOTBETCTBYIONIMM O00pa3oM.
Ecnu ke 3a30p B KPIOYKE CIIMIIKOM BEJHK, KPIOUYOK CKHMAKOT COOTBETCTBEHHO I10 TOJIIMHE IOJBECa.
MasITHUK TOJI’KEH BHCETh BEPTUKAIBHO. JINH3a MasgTHUKA HE TOJDKHA 3a8/1eBaTh O 3aHIOI0 CTEHKY KOpITyca.

Ecnu kopryc BHCHT KpPHBO, TO, 3aJ€pXKHBasi PYKOH SKOpb, OPYrod PYKO# MEpEIBUTarOT BUIIKY B Ty
CTOPOHY, B KaKyt0 CMeEIIeH KopIryc. Eciii Bujika H3roTOBJIeHA U3 MIPOBOJIOKH, €€ CTHOAIOT B Ty %€ CTOPOHY.



[Mocne ycTaHOBKHM HACTEHHBIE Yachl CIENyeT 3aKpeluTh TakK, YTOOBl BO BpeMs 3aBOJia OHH HE MOTJIU
MIPOU3BOJIEHO TIEPEIBUTATHCS M3 CTOPOHBI B CTOpOHY. s 3TOro mo OokaM KOpIyca WMEIOTCS BHHTEHI,
YIHUPAIOIINECs B CTCHY.

IIpu ycTaHOBKE YacoB CIICAYET €IIe pa3 MPOBEPUTH IMPABHIIBHOCTH paOdOTHI MexaHu3Ma 00s. Ecimm Ooif
MNeperyTad, TO HpaBHJ’IBHBIfI 00lf MOXKHO YCTaHOBUTH, HC HM3BJICKAsd MCXAaHU3M M3 KOpIyCa, HaXUMasd H
OTITyCKasl BBICTYMAIONIMIA HAPYKy C MpaBod CTOPOHBI mudepOIaTa XBOCTOBUK phlYara 3aMbBIKaHUS JIO TEX
Mop, MOKa KOJIMYECTBO YJapOB He OYEeT COOTBETCTBOBATH MOKA3aHHIO CTPENIOK.

Puc. 207. Hu3kass ycTaHOBKAa MOJIOTKAa IO
OTHONICHHUIO K MPYKAHE

Puc. 208. boii yacoB no rouram:
1 — wmoaotok; 2 — roHr (toHpumep); 3 — cToliKa,
YKpeomas rour B Kopiyce
[Ipyn HEmOCTaTOYHOW TPOMKOCTH W 3BYYHOCTH YAApOB MOJIOTKA HIIM Jpede3kaliieM 3BYKe CleayeT
MOAOTHYTh MOJIOTOK BBepX. ECIM MOJOTOK mocie yhapa IO MPY>XHHE KacaeTcsl €€, Hy>KHO IEpEeIBUHYTh
MOJIOTOK TIO phIuary OJkKe WId Jaibllle OT TOTO0 MECTa, /e 3aKpeIuvieHa npyxkuHa. Eciam momotok 06ost
najaeT MUMO 3BYKOBOHM NPY>KUHBI, HEOOXOAMMO OTOTHYTHh €0 B HYXHYIO CTOpOHY. IIpu 3TOM MOJIOTOK
JIOJDKEH YIapsATh B TIPYKUHY CBOCH IEHTpaNbHON JacThio. Ecim 9ackl Bo Bpems 0051 M3Aar0T Ipebde3kamuii
3BYK, IIPUYHUHBI MOTYT 3aK/IIOYATHCA B CICAYIOIIEM: BUTKHU IIPYKUHBI COITPUKACAIOTCA APYT C JPYTroOM; BUTKHU
MPY>KUHBI COMPUKACAIOTCS CO CTAHKOM, C BUJIKOM WM C KOPILyCOM; MOJIOTOK YCTaHOBJIEH HHU3KO, Y CaMOM
MIPYKUHBI, U TIOCTIE TTOCIIEHETO yaapa OH, ellle BUOPHUPYS, IPOJI0IDKAeT KacaThCs NpyXuHsI (puc. 207).
IIpencraBnenue o NpaBUILHON YCTaHOBKE MOJIOTKA MO OTHOIIEHHUIO K TOHraM Jiaet puc. 208.

9. XOAUKHU U UX PEMOHT

Hamnbonee mpocteie M0 KOHCTPYKIMHM Yachl — XOJIWKH — B PEMOHT TOYTH HE MOCTYMAlOT, OIHAKO
JacoBOU MAacCTEPp AOJDKCH 3HATh U UX KOHCTPYKIIUIO. OTH Jackl MIPUBOAATCA B ABUIKCHUEC TAKECTBIO OITYy CKaro-
mieiics THUpH, Oarogapsi 4eMy MeXaHW3M 3THUX YacOB HAXOIUTCS TMOJ JAEHCTBHEM ITOCTOSHHOTO, PABHOTO TIO
BEITMYMHE YCHINS (KpOME MOMEHTA, KOT/Ia TTOATATHBAIOT THPH BBepX). OMyCcKaHWe THPU IPeodpa3yeTcst BO
BpalllaTeJIbHOE JIBUKEHUE Ha IIEMHOE KOJIECO, KOTOpOe MepelaeT BpallleHHe Ha TPUO MpPOMEXYTOYHOTO
kouseca. [IpomexxyTouHOe KOJIeco B CBOIO O4Yepelb CIEIUIIETCs ¢ TPUOOM X0I0BOTO Kojieca. X0J0BOe KOJeco
MMeeT CBOCOOpa3HO yCTPOCHHBIC 3yObs, HAXXMMAIONIUE HAa TUIOCKOCTH CKOOKH, MepeNaronleil .MMITYJIbC Ha
masTHUK. K ocu cKoOKH MPUKPCIJICHA M30rHyTasd CTaJlbHasA MsATrkKas IIPOBOJIOKA, TaK Ha3bIBacMas BHJIKA,
Yyepe3 OTBEpCTHE KOTOPOU MPOXOJHUT CTEPKEHb MasTHUKA, BUCAIIEro Ha Kadaike (puc. 209).

Koneca xoankoB, Kak ¥ BO BCEX YaCOBBIX MEXaHM3MaX, JIATYHHBIE, & OCH U TPUOBI — cTanbHbIe. TpruObI
M3TOTOBIIIOT TIENbHBIE — (pe3epoBaHHBIC M COOpHBIC, W3 CTANBHBIX ITOJMPOBAHHBIX MTHU(PTOB (Tak
Ha3bIBaeMOE IIEBOYHOE 3alleTUICHUE).



Puc. 209. MexaHu3M X0AMKOB (BHJ C 3a[{Hel CTOPOHBI):
1 — 3aBogHOe KoJeco; 2 — BHIKA; 3 — X0I0BOe Kojeco; 4 — cko0ka; 5 — MOCT aHKepHOH BWJIKM; 6 — raiika,
YKPeJIsomas miaruHy; 7 — npoMeKyTouHoe KoJieco; 8 — IUIATHHBI HIGKHSS U BepXHsis; 9 — Kavajiaka

.r:u'.i" i
ol

Puc. 210. MexaHu3M X0AMKOB (BUJ CIiepeaH U COOKY):
1 — BekceJbHOE K0JIeCO; 2 — TPHO BeKCeJILHOr0 KoJjieca; 3 — 4acoBoe Kojeco; 4 — MUHYTHBIH Tpu6; 5 — 3Be3A04Ka ¢
3y0bSIMH, Ha KOTOpBIE HajJleBaeTcsl Lelb



[{andsr oceif BpamaroTcs B OTBEPCTHUSX, TPOCBEPIICHHBIX B JIATYHHBIX TutatuHax (puc. 210).

bapabanHoe Kojeco WMeeT IIMHHYIO OCh, Ha 3aJHEH CTOpPOHE KOTOpPOW CBOOOJHO HacakeHa
BpAIAIOIIAsACs 3BE3/I0YKA C CEMbIO BBICTYNAMHM, PACIIOIOKEHHBIMA Ha OJMHAKOBOM PACCTOSHHU JPYT
oT apyra. Ha BBICTYIBI HafeThl 3BeHbs 1enu. K 3Be3/109Ke MPHUKPEIUIEHO XParoBOe KOJIECO, KOTOpoe
JaBUT Ha co0auKy, pacloyioKeHHYI0 Ha OapabaHHOM Koiece, Omarogaps demy OapabGaHHOE KOJeco,
caMo MOBOPAYUBAsICh, IEPEIACT IBMKEHUE OCTATBHOMY MEXaHU3MY.

BMmecto cobauku Ha OapabaHHOM Kojlece MOXKET OBITh YKpEIUICHa CKOJb3sIIas MO KOJecy
(pUKLIHMOHHAS NPYXKUHKA, IPOJIENbIBast Ty ke padoTy, 4To U cobaykKa.

JIBIKEeHUE CTpelKaM Iepenaercss Tpems 3yOdaThIMH KOJecaMHM, MMOMEIICHHBIMH MEXTY HIDKHEH
wiatuHoM u nudepbmatom. OTHO U3 HUX — MHUHYTHBIH TpUO — TYTrO HAlpeccoBaHO HA JTUHHYIO
Hapy>XHYI0 Och OapabaHHOrO Kojieca; psAIOM C HMM Ha CTOMKY HaJeBaeTCsi BEKCEIbHOE KOJIECO,
CIIETUIEHHOe C MHHYTHBIM TpuOoM. Ha och OapabaHHOTO KoJleca HAIETO YacoOBOE KOJECo,
CHeTUIsIIoIeecs ¢ 3yOpsiMu Tprba BEKCEIbHOTO Kojeca.

Hwxe onucanbl TOIBKO T€ BHJIBI PEMOHTA, KOTOPBIE SBISIOTCS CHEM(PUISCKUMU TSI XOHKOB.

PeMOHT XOJHMKOB clielyeT HaYMHATh C OCMOTpAa BCEX Y3JIOB M JICTAJNICH U C BBISBICHUS JE(EKTOB.
UYucTka neraneil MexaHu3mMa — MOCIIETHSIS OTIepaIIys.

OO0s3aTenIbHO  CIIEAYET OCMOTPETh BCE 3BEHbS IIEMH, CXKHMas KaXkA0€ pa3karoe KOJIbLO
IUTOCKOTYOIIaMH JUIS TOTO, YTOOBI LIEMb HE CphIBajiach ¢ OJ0Ka; OJOK, KOTOPHIH MOXET CpBIBAThC,
BCJIE/ICTBHE HEHCIIPAaBHOCTH COOAUKH; KadalKy, M €CJIM OHA CTepiIach, IOCTaBUTh HOBYIO, H3TOTOBUB €€
13 IPOBOJIOKU TaKOH K€ TOJIIHHEI.

Ecnu Ha miednkax cKoOKHM MMEIOTCs TIyOOKHe IaparnuHbl, PUCKU MM CKOOKa MOKpBITa KOPpO3ue
TakK, YTO HCIIPABHUTH €€ HEIIb3s, B 3TOM CIIydae CJeIyeT H3TOTOBUTH HOBYIO CKOOKY.

[Ipu M3roTOBICHUN HOBOW CKOOKHU CIIEAyeT IUIOTHO BOUTH MPOIOJITOBATYIO CTAJBHYIO TUIACTUHKY B
na3bl OCH, IUIOCKOTYOIIaMU M HAMMJIBHUKOM MPHUIATh Tpedyemyto GpopMy U pa3Mepbl 000UM IICUNKaM
CKOOKH, THIATEIBHO OTIIOJIMPOBATh PA0OYHE MOBEPXHOCTH CKOOKH.

[Tocne oxOHYATENBEHOW YCTAHOBKM M PErYJIMPOBKA HOBOW CKOOKM MOXKHO W3rHOAaTh €€ B HY)XHOM
HaTpaBJICHUH, IIPH 3TOM MEX/Y IUICYUKAMH CKOOKH JIOJDKHO TIOMEIAThes He Ooublie 2,5 3yObeB X010-
BOT'O KoOJIeca.

3apaHee cieqyeT MPOBEPUTH XOI0BOE KOJECO U, €CIIH MMEIOTCS IOTHYThIE 3yObsi, TO BBINPABUTH UX
IUTOCKOTYOIIaMH C TJIAZKUMM TyOKamH, WJIM TYNBIMH IUHIIETAMH, a 3aT€M OTIOJIMPOBaTh paboune
TJIOCKOCTH 3yOBeB.

Ecnu MuHyTHBIN TpUO ynupaercs B INIATHHY BCJIEACTBHE MAJIOTO OCEBOTO 3a30pa OJIOYHOTO Koleca,
HEOOXOMMO OTOJBUHYTH OJIOYHOE KOJIECO BHHU3Y JIETKMM YJIapoOM MOJOTKa IO IUIOCKOTyOlam,
MPUIIOKEHHBIM K KOJIECYy HACTOJIBKO, 4TOOBI OOpa30oBaliCsi JOCTATOYHBIA 3a30p MEXKIy IUIATHHOM W
TpUOOM.

Bo Bpemsi cOopku MexaHW3Ma XOJIUKOB HEOOXOIMMO MPOBEPHUTH, HET JH NE(EKTOB B JETAISIX U
y3J1ax, [0 Mepe HeOOXOAUMOCTH UX YCTPAHUTb.

[Tocne cOopku MexaHM3Ma HEOOXOAMMO CMa3aTh I'He3Ja Hamd, Tpyliuecs MOBEPXHOCTH CKOOKH,
paboune MecTa KauaiaKd ¥ BUJIKU.

XoaHKH TIOCIIe pEMOHTA MPOoBepsroT 06e3 nudepodaaTa, 9ToOb Jerde ObIIIO ONPEACTUTh U YCTPAHUTh
HE/IOCTaTKH.

[Tocne ycranoBku mudepbiaTa HaJ0 MPOBEPHUTH, JOCTATOUECH JIM 3a30p y YaCOBOTO Koyieca U HET JIU
TpeHus ero o nudepoar.

10. MIPUCTABHOM XOJI YACOB

HekoTopsle HacTOJBHBIE W HACTEHHBIE Yachkl oTedecTBeHHOro npoussoacTBa (UbH u UMC) cHabxeHbl
MPUCTaBHBIMHU XOAaMH, MPEACTABISIIOIIUMH COOOH JIETKOOTAENAEMBI OT MeXaHu3Ma OJIOK, coIepiKainid
XO0Z0BOE KoJIeco, BIIKY M OanaHc. Ilpuct-aBHBIE X0[a CyIIECTBYIOT HECKONbKUX THIOB (X-3, X-5 u ap.)»
OTJIMYAOLINXCSI B OCHOBHOM pa3MepaMHu OajaHca.

Bce nmeranm mpucTaBHOrO X0Aa CMOHTHPOBAHBI Ha OTIENBHOH MPSMOYTOJBHOW IUIaTHHE, CHa0KeHHON
TpeMsl Ma3aMHu, U1 3aKpeIUIeHUs] BUHTaMU IUIATHHBI HA MeXaHU3Me 4acoB. [1a3bl O3BOJISIOT PeryanpoBaTh
ryOMHY 3aleIuIeHHs] CeKYHIHOTO KoJleca MEXaHM3Ma C XOJOBBIM TpUOOM INPHCTAaBHOIO XoJa IIyTeM
CMEILEeHUS TUIATHHBI IPUCTABHOTO X0/1a B PaIHaIbHOM HaIlpaBJICHUH.

Oco0eHHOCTHIO PUCTAaBHOTO XOJa SIBISICTCS YAJMHEHHBI TPHO XOJOBOTO Kojeca, BHIBEACHHBIN depes



OTBEPCTHE B IIATUHE HA CTOPOHY, JIPUTHBOIOJIOXKHYIO OajlaHCy, M MOJAEPKUBAEMBIH KOJIOHKOOOpa3HBIM
KOHCOJIBHBIM MOCTOM.

[IpucraBHO#l X011 MOABEPKEH TEM K€ MOBPEXKACHHSIM, YTO M OObIYHBIA. CHenn(uiHOCTh PEryIHpOBKU
IIPUCTABHOTO XOZAa B IPOIIECCE PEMOHTa COCTOMT B TOM, YTO 3alleIJICHHE aHTPEHaXka IPOBepsieTcs ycTa-
HOBKOW IUIaTHHBI XO0/a, HECYIeH TOJIbKO XO/JOBOE KOJIECO Ha OCHOBHOM MEXaHH3M YacoB, IIOCIE Yero
IUTaTHHA C KOJIECOM CHUMAETCsl C MEXaHU3Ma U MPOU3BOAUTCS MOJHAas cOOpKa X0/1a.

Hands! oceit 6amanca U BUIKH CMa3bIBalOT MAcJIOM B Ipouecce COOPKH y3Jia IPUCTaBHOTO X014, Hangsl
OCH XOJIOBOTO KOJIeca — IIe-pell yCTaHOBKOI y3/1a B MEXaHHU3ME YacoB.

I'JIABA VIII

KOHCTPYKIIUA U PEMOHT CEKYHIOMEPOB, XPOHOI'PA®OB U
XPOHOMETPOB

1. MPUHIAI JIEMCTBUSA CEKYHJIOMEPOB

CekyHIOMEpBEl — 3TO TPHUOOPHI, MpeTHa3HAYCHHBIC I M3MEpPEHUs HeOONBIIUX OTPE3KOB BPEMEHH,
TOPAZIKA IECATKOB CEKYHJI H JI0NIeH CeKyHIb. B 3aBHCHMOCTH OT Lieneil MpUMEHEHHS CeKyHIOMephl OBIBAIOT
OJTHOCTPENIOUHBIE M JBYCTPEIOYHBIE, TpeX-, LIECTU-, AECATH- U TPUIA-LIATUCEKYHJHBIE, ILIECTUIECITH-
CEKyHJIHBIC U T. 1.

KoHncTpykTHBHas cxema 0OBIYHOTO OJTHOCTPEIOYHOTO CEKYHAOMEpPa B OTHOIIEHNH YCTPOHCTBA OCHOBHBIX
y3710B (ABHUTaTENb, IEpeaaya, 0aIaHCOBBIN PEryJIATOP) aHAIOTUYHA CXeMaM -Hapy4HBIX U KAPMaHHBIX YacoB.
OnHako MycCK, OCTaHOB U cOpOC CTPEJIOK Ha HYJIb OCYIIECTBIISIETCS OCOOBIM MEXaHH3MOM, PACIOI0KEHHBIM
o udepO1aToM U Ha3bIBAEMBIM KOMILTAKAITHCH.

[Ipu ocTaHOBKE U IyCKe CEKyHJIOMEpa OCYIIECTBISETCS TOPMOXKEHHE U OCBOOOKAeHHEe OanmaHca. Takon
THUI CEKYHJOMEPA Ha3bIBaeTCs CEKyHIOMEPOM C IPEPBIBHBIM XOJIOM.

CyIIecTBYIOT CEeKYHIOMEPHI M C HEMPEPBIBHBIM XOJIOM, B KOTOPBIX MEXaHU3M paboTaeT HEMpephIBHO, a
KOMIUTHKAIHA BKIFOYAeT U OTKITIOYAET TOIBKO CTPEIOYHBIA MEXaHU3M.

OO0bryHO 1UGepOaaT cekyHaoMepa coaepxut 60 cekyHIHBIX AencHui, pexxe 100 menenuii. Beepxy Ha
uugepbiare nmeeTcs Manas-mkana ¢ geneHusmu Ha 10, 30 wm 60 mun. B niertpe mudepoOiata umeercs
OTBEpPCTHE, B KOTOPOE BXOAWT BTYJIKA CEKYHJHOTO CepJiedKa, Ha ATy BTYJIKY HACaKUBAETCS CEKyHIIHAS
cTpenka. Ha manoii, mkane nudepbnara HaXOOUTCd MUHYTHAsI CTpeNKa, KOTOpas YCTaHOBJEHAa Ha BTYJIKE
MUHYTHOTO CEp/eUKa.

CexyHnaomep pabortaer mepuoamdecku. [Iyck cekyHmoMmepa OCYIIECTBISETCS Ha)XXHMMOM Ha 3aBOIHYIO
TOJIOBKY, KOTOpas depe3 3aBOJAHON BAJIMK MepeaeT ABMIKEHNE ITyCKOBOMY pbIuary.

[Ipn mOBTOpPHOM HaXMM€ TOJIOBKH CEKYHJOMEp OCTaHaBIMBACTCS, NPH TPEThEM HaXHUME CTPEIKU
BO3BpAIlalOTCS B TIEPBOHAYAIBHOE TTOJI0KEHHE.

Ha puc. 211, a nokazaHa KOMILJTMKAIlMs ME€XaHM3Ma B MOMEHT, KOT/Ia CTPEJIKU HaXOJATCS B HYJIEBOM
MIOJIOKEHHH.

YmpapneHne peIYaKHONW CUCTeMO# KoMIumnkanuu (puc. 211,6) ocymiecTBisieTcss XparnoBbIM KOJIECOM 5 ¢
IBEHAIATHIO 3yObIMHU, HECYIINM Ha ce0e YeThIpe KOJIOHKH.

UToOBI MyCTUTH CEKYHOMEP B XOJ], HAKUMAIOT IaJIbI[eM Ha TOJIOBKY, YTO BBI3BIBAET ITOBOPOT XPAIlOBOIO
KoJIeca ITyCKOBBIM PBIYaroM 2, MpH OCBOOOXKICHUH 3aBOJTHON TOJIOBKM OHA BMECTE C PhIYaroM IoJ yCHUIHEM
MIPY>KUHBI 7 BO3BpAIAETCS B IEPBOHAYAIFHOE TIOJIOKEHHE.

Prryar 2, omyckasick cBoell HIKHEH IINIOCKOCTHIO, TIOBOPAYMBACT XPAIoOBOE KOJIECO HAa OIWH 3y0, B 3TO
BpeMs MpyXuHa 6 XpamoBoro Kojieca majaeT Ha cieAyromuil 3y0. Bo Bpems moBopoTa XpamoBoro kojueca
MOBEpHETCS BIPAaBO W €ro mepBas KoioHKa. [locnmemHss B CBOIO ouepeqh HAJAaBIUBAET Ha BBICTYN d
JBOMHOTO MOJIOTKA 8 M MPHUITOHUMAET €ro Tak, YTO OH MpykuHoH 11 mprxumaercs k cepaedkam. BeicTym a
yCTaHaBIMBAaeTCd Ha BO3BBIIIEHHOCTH YIJla TEpBOMl KOJOHKM Onarojgaps dYeMmy JBOWHOW MOJIOTOK
ocBobokmaeT cepaeuku 9 u 10.

OIHOBPEMEHHO € TTOBOPOTOM XParioBOro Kojieca TopMo3 Oamanca 12 moa aeicTBrueM NpyXUHBI 14 cBonM
BBICTYIIOM CO BTOPOM KOJIOHKM MaJaeT BO BIAJAWHY MEXKAY BTOPOHl M TpeThel KOJOHKaMU W OCBOOOXKTAeT
Oananc 15, npwxkatsiii mrugTom 13.

Takum 00pa3oM, CEKyHIOMEp IMYIIEH B XOJ: CepAcUKH Havyalld BPaIaThCs, BMECTE C HUMH BPAIaloTCs
CEKyH/IHAsl © MUHYTHAs CTPEJIKH.
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Puc. 211. Iloy0skeHNe KOMIIIIKANUH CEKYHI0Mepa:

0 — IpH YCTAaHOBKE CTPEeJIOK HAa HYJe; 6 — MpH BKJIIOYEHHOM CeKyHIOMepe; 6 — INPH OCTaHOBKe MeXaHm3ma: 1 —
3aBOJHON BaJIMK; 2 — MYCKOBOi pbIyar; 3 — BHHT € YCTYNOM; 4 — CTOJOHMK MyCKOBOI0 pbIuyara; 5 — xpamoBoe KoJIeco ¢
YeThIPbMS KOJIOHKAMH; 6 — yNopHasi nmpy:kuHa; 7 — HNpPy:KMHA MYCKOBOro peluara; 8 — aBoiHON MouoTok; 9, 10 —
cepAevyHHKH; 11 — mpy:KuHA ABOIHOr0 MoJIoTKa; 12 — Topmo3 6ananca; 13 — mrudT Topmo3a; 14 — npy:knHa Topmo3sa; 15
— 0Oajanc; 16, 17 — npy:kuHa cepAeyek; 2 — NPH BO3BpaTe CTPEJIOK B HyJIeBoe MOJI0KeHne; 1 — cepaeuko; 2 — MJI0CKOCTh
JABOHHOIr0 MOJIOTKA

I[J'IH TOr0 4YTOOBI OCTAHOBHMTH MEXaHHU3M CEKyHOOMEpaA, CICAYECT OIIFAThH HaXaTbhb TI'OJIOBKY, pbIyar
OTIYCTUTCSI M TICPEIBUHET XParioBOe KOJIECO Ha OJMH 3y0 BIEpe, B 3TO MpeMs BBICTYI ¢ JBOWHOIO MOJIOTKA
OKaXCTCA Ha CCPEAMHC IIJIOCKOCTH nepBoﬁ KOJIOHKH, a BBICTYII TOPpMO3a IOMNaJgacT Ha Yroj TpCTLCI\/'I
kojoHKH. Tem cambiM TudT 13 ommycTuTcs u 3aTopMo3uT 6ananc 15 (puc. 211, B). MexaHu3M OCTaHOBUTCS,
a JIBOMHON MOJIOTOK 8 OyJIeT 0CTaBaThCs B TOJHATOM TOJI0KCHHU.



s BO3BpaTa CTpENOK CEKYHIOMEpPa B MEPBOHAYAJIBHOE IOJNIOXKEHUE HYKHO B TPETHH pa3 HaKaTb Ha
3aBOJIHYIO TOJIOBKY, NPH 3TOM pBIYar IOBEPHET XparoBOe KOJeco Ha OJWH ayd, B 3TO BpeMs BBICTYII
JBOWHOTO MOJIOTKA 8 ymazeT BO BHAIMHY MEXKAY HEpBOW M BTOPOW KOJOHKaMu. TeM caMbIM ABOHHOMN
MOJIOTOK 8 1oJ1 AeiCTBHEM TPYKUHBI ¢ OIYCTUTCSI, yAapsisl IIIOCKOCTMH 110 cepaedkam 9 u 10.

KoHcTpykIus y310B MHHYTHOTO M CEKYHIHOTO cepliedek oJuHakoBa. [IpykuHbl cepieuka 16 u 17
OJHHM KOHLIOM BXOJST B BBIEMKY OCH a JPYTUM KacaroTcs BTYJIKH CepAevKa, OCYIECTBIs (PUKCUpOBaHUE
cepaedka Ha ocu. Kpome Toro, mpyXMHa B 3TOM cClydae BBINIONHsIET poib (ppukiuona. Takum oOpazom,
npyxuHbl 16 w 17 BBITONHSIOT ABE (DYHKIHMH: TPKUMAIOT CEPACYKO K OCH, OOecIeurBasl BpallcHUE
cepJieuKa BMECTE C OCBIO M HE JIAl0T CepJIeUKy MPOU3BOJILHO MOIHATHCS BBEPX.

Kommmkanus cekyHmomepa Bo3BpalaeTcs B IepBoHaudanbHOe mosnoxenue. ([IpaBunpHOE moioxeHHe
IJIOCKOCTH JBOMHOTO MOJIOTKA B HYJICBOM TIOJIOKCHUH TTOKa3aHo Ha puc. 211,1).

2. PEMOHT CEKYHJIOMEPOB

B MexaHu3Me ceKyHIOMepa BCTPEUArOTCs CIeLy e Ae(eKThl.

1. BBuay Toro, 4To 3aBOJHAas IOJIOBKA YKpeEIUleHa Ha pe3n0e, a pe3p0oBas 4acTh Bajla 3a0CTPEHA, TO BO
BpeMsl 3aBOJIKU TPYKHHBI CEKyHIOMEpa ToJIOBKa MOXET TIyO)Ke OMyCTHTHCS MO pe3blde, YeM HECKOIBKO
YKOPOTHUT pabovylo 4yacThb BaJa.

B sTOM ciydae ciemyeT OTBUHTUTH IOJOBKY M BIOXKUTH BO BTYJIKY TOJIOBKHM KyCOYEK MeTaia, OT 4ero
TOJIOBKA -TTOJHAMETCS BBIIIE.

2. Cpabotanach HakJaJKa KOPOHHOI'O Kojeca. JTO BBI3bIBAECT MOTPECKMBAHHE PEMIUTYapHBIX KOJEC.
Crenyer BUHT KOPOHHOTO KOJIECa OILYCTUTh HUKE MIIN 3aMEHUTh HAKIAJKY.

3. JIBOIfHOH MOJIOTOK TEPECTAHOBKU Cepiieuek He MOAXOIUT K cepleuykaM BIUIOTHYI0. B 3ToM ciyuae
HEOOXOIUMO HEMHOTO pacKienarh KOHIBI MOJIOTKa MM ONMJIMTH BBICTYIN, B3aUMOAEHCTBYIOIIMH C KO-
JIOHKOH.

4. BbeIBarot Cllydyau, KOraga KOMIUIMKaIUsA CCKyHAOMEpa B TOJTHOM HCIIPaBHOCTHU, OAHAKO CEKYHIHAas
CTpelika Ipu cOpoce CTPENOK Ha HyJIb HEe JOXOAMT A0 CBOErO NEPBOHAYAIBHOTO TMOJIOKEHUS U C KaKIBIM
Pa3oM OTXOIMT BCE Aablie U JaibIle OT HYJEBOro NoNoKeHHus. ClenyeT yKpenuTh CeKyHIHYIO CTPENKy Ha
TpyOKe WU cOaBUTh TPYOKY CEKYHIHOM CTPEJIKH, YTOOBI OHA IUVIOTHEE Caauiach Ha BTYJIKY CepAcUKa.

5. B cayuae, korga cTpenka NOJHMMAeTCs BBEpX M HE BpallaeTcs BMECTE C OCBIO, CIEOYeT CHSTbH
(UKCHPYIOLIYIO MIPYKUHKY ¥ HEMHOT'O YIITyOUTh BBIEMKY BTYJIKU Tak, YTOOBI IPYKHHKA BXOAMJIA MOTITyOXKe
B BBITOUKY. TakuM o0pa3oM ymydmaercs pukcarus cepaeuka Ha OCH.

B HeKoTOpBIX CeKyHIOMEpaX W B Hacax C CEKYHAOMEPOM NPUMEHSIOT XpOHOrpadHbIe Koyeca, ¢
KOTOPBIMH Ha OJHOH OCH HAaca)kKeHBI CEPACYHUKH, MTpeJHa3HaYCHHBIE I BO3BpaTa CTPENIOK B HYJIEBOE IMO-
JoxeHHe. OTOT y3esn (XpoHorpadHoe KOJeco, CEpIedyKo MU CTpeNKka) .JOJDKEH OBITh ypaBHOBEIIEH
BBICBEPJIMBAHUEM OTBEPCTHUS B CEKTOPE KOJIeca.

Ecmu crpenku cHuMaroTcs Tyro, To HudepOiaT CHHUMAIOT BMECTE C CEpIACYKaMH H CO CTPETIKaMH.
Cepaeuku, He TpeOyromue CIeNUaTIbHOIO PEMOHTA, YUCTAT CyXOH HIeTKOH. OTBEpCTHs cepiedeK UY-HCTAT
3a0CTPEHHOM 4YypKOW W MPOAYBAalOT C MOMOIIBI0 PE3MHOBON Tpylid. EcCiIM CTpenKku HE CHATHI, TO MpHU
pa3bopke MexaHH3Ma phlyar JBOHOTO MOJIOTKA OTBOJAT OT Cep/iedka BO BpeMsl yCTaHOBKHU IudepOaTa.

B mponecce cOopku mands! oceil u pabodyre NOBEPXHOCTH MYCKOBOI'O MEXaHHM3Ma CMAa3bIBAIOT MACIIOM.
IIpu HanaxxuBaHUM IIyCKOBOTO YCTPOMCTBAa HEOOXOAMMO HOOWTHCA IBMXKEHHS CTONOPALIEro MTH(TA IO
Iyre ¢ TaKuM pacyeToMm, 4ToObl ITH(T Tmociie ocBOOOXKIeHHs OanaHca cooOman Obl HadalbHBIH TOIYOK
Oamancy. UtoObl Manas (QpUKIMOHHAS TpYyKMHKa paboTana HaIeKHO, HEOOXOOUMO OO0ECHeUUTh
HajJIexallee JaBJIeHUE ee Ha OCh. B 3THX 1esX 4acTo MpUOeraroT K JOMOJHUTEIEHOMY €€ H3THOy.

Ilocagka cTpenok IODKHA OBITH C HAAJIEKAIIUM HATArOM. YCTaHABIMBAIOT CTPENIKU IIPH HYJICBOM
MOJIOKECHUH CepeUeK.

3. PEMOHT XPOHOI'PA®OB

XpoHorpadpl WM 4Yackl C CEKyHIOMEPHBIMH YCTPOHCTBaMH MpPEICTABIAIOT COO0I0 KOMIUIEKCHOE
COCAMHEHHE YacoB U ceKyHaomepa, OOBIYHO MX MPHUBOAAT B ACHCTBHE HAXXMMOM Ha 3aBOIHYIO TOJIOBKY,
IlepBbIM Ha)XMMOM NPHUBOAAT B JI€HCTBUE CTPENIKU XpOHOrpada, BTOPHIM HAXHMOM OCTAaHABIMBAIOT HUX, a
TPETHUM — COPACHIBAIOT CTPEJIKH Ha HYITb.

CoBpeMeHHBIC HApy4HBIE XpPOHOTpadbl OOBIYHO CHAOKEHBI ABYMSI KHONIKaMu ynpasieHus. OHa KHOTKa
yIOpaBisieT MIyCKOM M OCTAaHOBOM CEKYHIOMEPHOIO YCTpoWcTBa XpoHorpada, a apyras — BO3BpallaeT
CTpEJIKH B HYJIEBOE MOJIOKECHHUE.



[Ipu pemonTe XpoHOTpadoB MX Pa3dUPAIOT B ONpeAeieHHON TOCIeI0BATETFHOCTH.

CHsB KaKyr0-HUOY b IeTalb, CIIEAYET XPAHUTh €€ TOJIKO BMECTe-C €€ BUHTAMH.

[Ipu pazbopke He cienyeT KacaThCs SKCIEHTPUYHBIX BUHTOB, TaK KaK, CTPOHYB X C MECTa, HEO0X0IUMO
BHOBB WX PEryJHpPOBaTh, YTO BECbMa CIIOKHO. YHCTAT XpoHOTrpadbl Tak)Ke OYEHb OCTOPOKHO, YTOOBI HE
CABUHYTBH OKCHCHTPUYHBIC BUHTEI.

B xpoHorpage 0OJBIIMHCTBO MPYKUH HAXOASTCS B HAPSHKCHHOM COCTOSHHUH, M TIO3TOMY TIpU pa30opke
He00XOJMMO CHadaia 0CTOPOKHA OCTa0UTh MPYKUHBIL.

Menkue 3y0bs XpOHOTpa(HBIX KOJIEC, KpOME OOBIYHON YHCTKH, IOTIOJHHUTENBHO YHCTAT CTEKISTHHON
MIETKOM 110 OJecka.

Bo Bpems uncTku ocoboe BHUMaHHE CIeNyeT 00paTUTh Ha OTBEPCTHA B TPpUOE IIEHTPAILHOTO KoJleca U B
peIyarax.

OTBepcTHs YUCTAT € ABYX CTOPOH JIEPEBSIHHOMN YypKOH Tak, YTOOBI OHA IIPOXOAWIa HACKBO3b.

[To OKOHYAaHUU YHUCTKU OTBEPCTHUS MPOAYBAIOT C IIOMOIIBIO PE3UHOBOM TPYIIIH.

COopKky MeXaHH3MOB XpOHOTPadoOB MPOU3BOIAT IOCIE COOPKH YACOBOTO MEXaHU3Ma.

[epen cOOpkoOH KaxkIyro AeTallb CIEAyeT ClIerka CMa3blBaTh MAacioM: OTBepCTUs Hard, 3arieuukd
BHHTOB, COTPUKACAIOIINECS C phlUaraMu, 1 MeCTa MPY>KUH, KOTOPBIC KaCalOTCs PhIUaros.

IIpu cOopke xpoHorpadoB BHauUane yCTaHABIMBAIOT KOJOHHOE KOJIECO, a 3aTeM CTaBIAT Ha MeECTO
(hpUKIIMOHHYIO IPYKUHY IIEHTPAIBHOTO XpOHOTpadHOTO KoJeca.

OCTOpOXKHO YCTaHABIUBAIOT XPOHOTpaHOEe KOJECO Ha OCh CEKYHJHOTO Kojieca, Ha)KMMasi PU 3TOM
CJIeTKa Ha HUKHHUU CKBO3HOW KaMEHb.

HeoOxomumo ciemnTh, 9TOOBI XpOHOTpadHOE KOJIECO, YKPEIUIGHHOE Ha OCH CEKYHIHOTO Kojieca,
IMpaBUJIBHO BXOAWJIO B 3AICIIJICHUE C IPOMEKYTOUYHBIM XpOHOFpa(i)HI)IM KOJIECOM N HaXOOUJIOCh ObI B O)Z[HOI71
¢ HUM Tutockoctu. Ecnu kosieco OyJeT 3aKperuieHO Ha CEKYHIHOW OCH CIHIIKOM BBICOKO, €r0 HEO0OXOIMMO
CJIETKa OIyCTHTh BHU3 JIO0 33JJaHHON BBICOTHI, & €CIHM KOJIECO HAaCa)KEHO HU3KO, HYXKHO CHSTH €T0 W ClIeTKa
CTSIHYTh OTBEPCTHE B KOJIECE.

Jlanee coOuparoT MyCKOBOHM phIYar W MPOBEPSIOT MPAaBUIBHOCTh €r0 padOThI, CTaBAT HA MECTO MOCT,
yAEPKUBAIOIIUI BepXHHUE Handbl IBYX YKa3aHHBIX BEHIIIE KOJIEC. Y CTAaHABIMBAIOT phlYar BO3Bpara, HO
3apaHee CJelyeT MOCTaBUTh Ha MECTO MIPYKHHY, COIPUKACAIONIYIOCS C phlYaroM BO3Bpara.

[Ipu ycTaHOBKE HEOOXOIUMO MPOBEPSATH KAXKIYIO AETallb, & 3aT€M IMPOBEPUTH MOJIHOCTHIO COOpPaHHBIN
MEXaHMU3M XpoHorpada.

JlerkocTh BpallleHHUsT TPOMEXKYTOUYHOIO KOJeca MPOBEPSIOT CTpyeld BO3lyXa, HaIlpaBIEHHOW U3
PE3UHOBOH TpyIIM Ha OOKOBEIE TUIOCKOCTH 3yOheB. [Ipu ycTaHOBKE IIEHTPATBLHOTO XPOHOTPApHOTO Kojieca
PEKOMEHTyeTCsl IPOBEPUTH TOJOKEHHUE (PPUKITUOHHON MIPYKHUHEI.

HatsokeHre mpyXUHBI IOJDKHO OBITH TaKUM, YTOOBI IIEHTPAIbHOE XPOHOTpadHOE KOJECO yAasIoCh OT
KoJIeca, C KOTOPBIM OHO 3alleTuIsIeTCsl, a He IpUONmKaIoch Okl K HeMy. Hukorma He ciemyer kacaThcs 3yObeB
KOJIeC xpOHorpa(ba MCTAJINIMYCCKUM MHCTPYMCHTOM, TaK KaK OHU MOTYT OBITH JIETKO MOBPCIKIACHBI.

4. KOHTPOJIb CBOPKH KOMIIVIMKAIIUN

B ciyuae 3aenaHus pplyara Bo3Bpara B HYJIEBOM ITOJIOKEHUU TPeOyeTCsl THIATENBHO MPOBEPUTH Y3el U
HAWTH NPUYUHY 3acTaHus. PEKOMEHIyeTCsl He TPOTraTh Ceplieuka U HE U3MEHSATh ero (JOPMEI.

B kpaitneM ciydae, ecinu Kpasi €ro UMEIOT 3ayCCHIIbI MM BMSATHHBI, HX HaJ0 OCTOPOXKHO WCIIPABHUTH C
MIOMOIIBIO KaMHSI apKaH3ac, a 3aTeM TIIATENLHO OTIOJIHPOBATh.

Crnenyer oOpamiath BHHMaHHME Ha TO, 4TOOBI NMPH BO3BpaTe B HYJIEBOE IOJIOKCHHE phIYar BO3Bpara
MpuJIeral MIOTHO K CepIeUKy.

BMecTo 0CTaHOBKH IIEHTPAITLHOTO XPOHOTPa(HOTO0 KoJieca JODKHO ObITh CTPOTO MMOCTOSIHHBIM.

[Ipu BoO3BpalIeHNH cepaevKa B HYJIEBOE IOJOKEHHE HEOOXOAMMO CIEAMTH, YTOOBI TOJIOBKA MPY KUHBI
KOJIeCa MUHYTHOT'O CYETYMKA HAXOTUIIACh MEXKY ABYMSI €r0 3yObsIMH.

Jlnist mpoBepKH TITyOWHBI 3alleTIeHHs XPOHOTpapHBIX KOJEC CIeNyeT 3aBECTH MPYKHUHY U MYCTUTh B XOJ
XpoHorpad, a yepe3 yBEIHUUTEINBHOE CTEKIIO MIPOBEPUTH MIyOWHY 3allelyicHus1 3yObeB MPOMEXKYTOUHOTO C
LEHTPaJIbHBIM XPOHOTPA(QHBIM KOJIECOM.

Crenyer oOpaTuTh BHUMaHUE HA OJHY OCOOCHHOCTH IIBEHITAPCKHUX YacOB ¢ XPOHOTPadoM: Y BHHTOB C
JeBoW pe3pOOH, A OTIAMYMSA OT MPaBOi pe3bObl, M0 00EUM CTOPOHAM LEHTPAJIHHOTO IUIMIA Hape3aHBI
OYEHb MEJIKUE JIOTIOTHUTEIbHBIC IIUTHIBL.



5. HABHAYEHHME U KOHCTPYKIUA XPOHOMETPOB

[Tpubopsl BpeMeHU ¢ XPOHOMETPOBHIM (MM C NPYXUHHBIM) XOZOM YCIOBHO JENSTCA Ha CIEAYIOIINe
KaTeropuHu:

1. HacTonbHble XpOHOMETpPHI, MPUMEHSIOMINECS B J1a00PaTOpHUsX, B T€OAE3UH, A1 OEperoBoi Ciry:KObI
BOCHHO-MOPCKHX CHJI U B IPaXKJaHCKOM MOPCKOM (IIoTe.

2. Mopckue Uiy CyJOBble XPOHOMETPHI, IPUMEHSIOIINECS HA MOPE M UMEIOIIUE B KOPILyCe KapAaHHbI
TI0JIBEC, KOTOPBIH 00ecreurnBaeT rOpU30HTAIFHOE TIOJIOKEHHE MEXaHU3Ma.
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Puc. 212. XpoHoMeTpOBBIii X0/ ¢ NPY’KUHOI NOKOA:
1 — cnyckoBoe (X010B0€) K0JIec0; 2 — HUMIYJIbCHbIH KaMeHb; 3 — CIIyCKOBO# POJIHK; 4 — UMIYJbCHBIH POJINK; 5 —
CIYCKOBOii KaMeHb; 6 — CIyCKOBasi IPYKMHA; 7 — NPY/KUHA NOKOS; § — KOJI0AKA

3. Kapmannsle XpoHOMETpH (B KOpIIycax THIAa KapMaHHBIX YacoB), MpeJHa3Hadaroluecs A pador,
CBSI3aHHBIX C HEBO3MOKHOCTBIO HCIIOJIb30BaTh NEPBHIE ABA.

B HacTONBHBIX U MOPCKHUX XPOHOMETpAX HanOoJjee paclpoCTpaHEH B HACTOSIIIEE BpEeMsI XPOHOMETPOBBIN
X0 ¢ TpyXuHOW mokos (puc. 212). VIMIymbCHBIA pOJIMK, KaMEHb KOTOPOTO CJIETKa BBICTYIAET CBOESH
BEPIIMHON 3a 00pa3youlyl0 OKPYXXHOCTh PpOJIMKa, KoJeOnercss ¢ HEOONbLIMM 3a30POM MEXIY ABYMS
3yOBsIMH CITyCKOBOTO Kolleca. BTopoil ponuk, HacaXeHHBI Ha OCh OajaHca TMOJl UMITYJIbCHBIM POJIHKOM,
HeceT Ha cebe CIyCKOBOW KaMeHb, KOTOPBHIA TIpH JBIDKEHWW OajlaHca TIPOTHB YacOBOH CTpEIKH
BO3JICHCTBYET HA TOHKYIO CITyCKOBYIO 30JIOTYIO IIPYXKUHKY IPY>KUHBI IIOKOSI, IIPUITOJHUMAS! [TOCJIETHIOK Ha-
CTOJIBKO, YTO KaMeHb MOKOsI OCBOOOXKIACT ONMUPABLIMICS Ha HEro 3y0 CIycKOBOTO Kojieca. B 3TOT MOMEHT
AMITYyJICHBIA KaMEeHb HaXOJUTCA MEXIy 3yObsIMH CITyCKOBOTO KoOJjieca TaK, YTO HaXOISIIIWUHCS Tepen
UMITYJIbCHBIM KaMHEM 3y0 TajaeT Ha Hero, coo0Iasi bayaHncy UMITyIsC. B Touke, T/ie MMITyJIbCHEIN KaMEeHb
CBOUM BBICTYIIOM BBIXOJUT 32 MpEJesibl OKPY>KHOCTH BEPLIMH 3yObEB CIYCKOBOTO KOJjeca, 3y0 BBIXOAMT W3
COTIPUKOCHOBEHHSI C UMITYJIbCHBIM KaMHEM, W CITyCKOBOE KOJIECO MOBOPAYMBAETCS Ha HEOOJBIIONW Yroi,
MIpUYeM OJHH W3 3yObEB JIOXKHUTCS Ha OIMyCTHUBIIMICS TeM BpPEMEHEM KaMeHb NMOoKos. bamanc 3akaHdmBaet
KosiebaHne B ’TOM HAIpaBJICHWH CBOOOIHO, BHE CBSI3M C MEXAaHM3MOM XPOHOMETpA.

JlocTurHYB KpaifHero MoJIOKeHHs OalaHC HauWHAeT 0OpaTHOE NBIDKEHHE; MPH STOM CITYCKOBOW KaMeHb
BHOBB BXOJHT B CONPUKOCHOBEHHE CO CITyCKOBOH 30JI0TOM MPY>KWHKOM, HO HA TOT pa3 OH TOJBKO CIeTKa
OTBOJMT €€ OT MPY’XKHMHBI MIOKOS, HE W3MEHss MOJIOKEeHHUs TocienHeil. bamaHc 3akaH4uMBaeT cBoe oOpaTHOE
KosnebaHue cBOOOJHO, HE OyAydu 3arpy>KeH CITyCKOM, AOCTHUTaeT BTOPOI'O KpaiHero MoJIOKEHHS U BHOBb
MEHSET HAIPABIICHUE JIBHKCHHSI.

MexaHn3M XpOHOMETpa COCTOUT U3 JBUTATEN, KOJIECHOH Mepeaayn, CIycKa, perysiTopa U CTpeIoyHOro
.MexaHu3Mma. lIpyXKUHHBIA JABUTATENb XPOHOMETpA HMEET CIEAYIOIIYI0 CHeUU(pHUECKYI0 OCOOECHHOCTB!
MIpYKMHA, 3aKIOYeHHas B OapabaHe, JCWCTBYeT Ha KOJIECHYIO Iepeiady depe3 YIUTKY, COeIWHEHHYIO
IJIOCKO3BEHHOH membio ['amms ¢ GapabaHoM. YIuTKa MpEICTaBIseT cOOOW KOHYC, Ha OOpa3yromien Iio-
BCPXHOCTHU KOTOPOI0 MMECTCA CIIMpalibHasl KaHaBKa, KyJa W JIOKUTCA IMPU BPAIICHUUN YJIMTKU LCIb. HpI/I
MaKCUMaJIbHOM 3aBOJIC MPYXKHUHBI IIeTh JEHCTBYET Ha MaJiOM PaJnyce YJIMTKH, & IPU MUHUMAIbHOM —
Hao0OpOT. YNIHTKA CIIYKHUT Ui COXPAHEHUS CTAOWIBHOCTH TMEepefadyd KPYTAINIET0 MOMEHTa OT 3aBOJHOW
NPy >KUHBL.



XpOHOMETPOBBEI X0 He 00JamaeT CBOWCTBOM CaMOITyCcKa IO JEWCTBHEM KPYTAMIETO MOMEHTA
3aBOJIHOW TIPYKUHBI. UTOOBI IMyCTUTH XPOHOMETP B XOJI, HY’)KHO Ka4HYTh OaJlaHC, MOBEPHYB XPOHOMETP
BOKPYT €T0 BEPTUKAJIBHOM OCH.

Wmnynbc, coobmaeMblii 6anaHcy B MOMEHT NPOXOXKICHHUS €T0 Yepe3 ION0KEHIE PABHOBECHS, OKA3bIBAET
MUHHMAaJIbHOE BIMAHHE Ha Tepuoj KojeOaHus OamaHca. [loaToMy mpu peryimpoBKE OTHOCHTEIHHOTO
MOJIOXKEHUs OajaHca M XOJOBOTO KoJieca CTPEMSTCS K TOMY, YTOOBI UMITYJIbC OajaHca cooOIIancs B MOMEHT
€ro MPOXOXKACHHUS BO3MOXKHO OJMKe K MOJIOKEHUIO PAaBHOBECHS, paciipeesisisi yrojl UMITYJIbCa PaBHOMEPHO
110 00€ CTOPOHBI OT IOJIOKCHHS PABHOBECHSL.

B coBpeMeHHBIX XpOHOMETpax yroy noabema Oaiganca cocraBisieT 45°. BenmuunHa mokosi BEIOMpaeTcs B
npenenax ot 1,5 mo 2,5 tommme octpus 3yOa. JmiuHa mpyKUHBI TOKOsI 00bIYHO paBHa 1,5 — 2 amaMerpam
CITyCKOBOI0 KoJjeca. Jlnamerp kamHs nokos paseH 0,25 — 0,35 miara crmycKoBOTO KoJjieca.

[I70CKOCTh MOKOSI XPOHOMETPOBOTO CITyCKa YCTaHAaBIMBAETCS TakK, YTOOBI CO37aBaiCsl YroJl MPUTSKKU B
npenenax 8 — 16°. Yron ocBoboxaenus: o0brdyHO OepyT Ha 20 — 40° Gonbiue yria nokos. TommmHa cmy-
CKOBOM TIPYXUHKH ¥ MPY>KUHBI TOKOA B MecTe ux n3ruda cocrapiuseT 0,03 — 0,05 mm. JlnvHa npyuHsmeiR
YaCTH MPY>KUHBI TTOKOS cocTaBisieT 00bHO oT 0,25 mo 0,35 mIMHEI mieda moKosL.

CymiectByeT emie OAHAa Pa3HOBUAHOCTH XPOHOMETPOBOTO XOJa — XOJ C pbIYaroM IOKOs,
OTJIMYAIOLIASICA OT ONMCAHHOW TEM, YTO pbIYar IMOKOS 3aKpeIyieH He Ha MpY>KUHE , a HA OCH U B
HCXOJIHOE TIOJIOKEHHE BO3BpAIAETCS C IMOMOINBIO CHUPATbHON NPYXUHBI, KOHCTPYKIHUS KOTOpPOM
110/100Ha BOJIOCKY OOBIYHBIX YaCOB.

6. PA3BOPKA U PEMOHT XPOHOMETPOB

IIpu pa30opke XpOHOMETpa HYXHO HpEeXJe BCEro CHATh €ro ¢ KapJaHHOTIo IOjABEca, 3aTeM
OTBEPHYTh 000JIOK CTEKJIa, BEIHYTh MEXaHU3M U3 KOpIyca M IOCTaBUTh €ro Ha Kopiyc IudepodiaaTom
BHU3, BCTaBUTh 3aBOJHON KJIIOY W, TIOBOpAuMBasi €ro MPOTUB 4YaCOBOM CTpenKku (MperBapUTEIbHO
oTBeAsl co0auKy), IUIABHO CIYCTHTh 3aBOJHYIO NpYyXuHY. [loTOM HYXHO OTBECTH CO0auky OT
XparoBOro KoJieca YIUTKU U CITyCTUTh XparoBoe Kojeco yauTkH. [loBepHyTh Mexanu3M nudepoiaTom
BBEPX, CHATHh CTPENKH (CEKyHIHYI0, MUHYTHYIO, YacCOBYIO M CTpEJIKY CyYeTyhKa 3aBOjKH). CHATH
nudepOaT, 3aTeM Kojieca CTPEIOYHOTO0 MEXaHu3Ma, MUHYTHBIA TpUO U Tpub cueTuymka 3aBoaku. [locme
3TOrO TEPEeBEPHYTh MEXAaHU3M, IOCTaBUB ero Iudepobmatom BHU3. OTBEpHYTh BUHT OajIaHCOBOTO
MOCTa, CHATh OanaHcoBBIH MOCT M OamaHc. OCBOOOIUTH M CHATh KOJOAKY XOJOBOM NPYXHUHBI U
XparoBoe KoJjeco Baja Oapabana. OTBEepHYTh BUHTHI OapaOaHHOTO MOCTa U CHATh OapabGaHHBIN MOCT.
CHaTh npoOKoBYyIO maily, pranen u maidy Bana ynutku. OTBUHTUTH TPH BUHTA, KPEIAIINE IUIATHHY,
CHSTH BEPXHIOIO IJIATHHY U pa300paTh OCTAJIbHbBIC JETAIH.

B npomnecce pazbopku MpocMOTpeTh BCe AETANM U y3Jbl M IPOBEPUTh MX B3aUMOPACIOJIOXKEHUE,
MocaZioyHbIe MecTa U B3auMojelcTBre. HencnpaBHble neTany 3aMEHUTh HOBBIMH, a €CIT B 3amace HeT
HOBBIX, TO OTPEMOHTHPOBATH Je(hEeKTHHIE.

Ecnu npu 3aBozie XpoHOMETpa HE OUIYIIAETCS 3aBOJKA MPYXKUHBI, TO 3TO 3HAYUT, YTO 00OPBAIIACH
uens [anns uinm cnoManack 3aBojiHas nmpykuHa. ClioMaHHOE 3BE€HO MM HY)KHO MCIIPAaBUTh WM 3aMe-
HUTHh BCIO IIETb; CIIOMAaHHYIO TNPYXHHY OTPEMOHTHPOBATH WIIM 3aMEHHTh HOBOH. [IpoBepHTH BUHTHI
cobauek B yJIUTKE U B Cllyyae UX MOJIOMKH 3aMEHHMTb BHHTHL. Eciu mpu 3aBojke OLIyIIAeTCsl OTXOA
KJII04a Ha3aJl, TO OUYEBUIHO OTOTHYJACh MPY>KUHKA COOAUKH XPalloOBOIo KoJjleca YIUTKU, KOTOPYIO Hal0
MOJIOTHYTb.

Ecnn oOHapyskeHa rpy0ast HETOYHOCTb X0J1a XpPOHOMETpa, TO B NEPBYIO OYEpe/Ib HY>KHO IPOBEPHUTH
3aBOJHYIO TIPY>KHHY, HE UMEET JIM OHAa TPEHUs O CTEHKU OapadaHa M He ociiabena U cama npyxuHa. B
9THX CIy4asX YCTPaHSIOT TPEHHE NPYKUHBI O CTEHKH WIM MEHSIOT NpyxuHy. Korma xpoHomerp
OCTaHABIIMBAETCS, TO BO3MOXKHBI CIIETYIOIINE TPHYNHBL:

1) ciomanuch WM MOTHYJIUCH Hangbl Oananca;

2) GanaHc 3a/1€BaeT 3a Apyrue AeTal WK 32 TUIATHHY,

3) xozoBast Mpy>kKMHA OTOILIA HAa3a]] U3-32 TUIOXOTO KPETICHHUS;

4) BbIAJIM WM CIIOMAJIMCh KAMHU TIOKOS, UMITYJIbCHBIN HJIM OaJIaHCOBBII;

5) 3arycrena cma3ka, IOSIBUIACh KOPPO3Ks Ha Handax ocu OajlaHca WM Ha OCH XO0BOT0 KoJieca;

6) MaJbl 3230pHI B OCH OallaHca.

B 3Tux ciiy4asx BBIIPABISAIOT KOHIBI OCH OallaHCa MM 3aMEHSIOT OCh; YCTPAHSIOT COOTBETCTBYIOLIHE
3a30pbl B MECTaxX TPCHUA, CTABAT HOBBIC KaMHHU, YUCTAT, IPOMBIBAIOT U CMAa3bIBalOT IOJABWIKXHBIC YaCTHU B
MECTaX COMPSKECHHHA.



B ciy4ae HETOUHOCTH X0Jja XPOHOMETPA MIPOBEPSIOT, HET JIM KOPPO3UH Ha OCH OanaHca U Ha BOJIOCKE, HE
MOTHYTHI JIM Lan¢sl 6anaHca U He 3arycTesia JIM cMasKa.

7. CLOPKA XPOHOMETPOB

CO0OpKy XpOHOMETpa MPOU3BOJIAT B CIEAYIOLIEM TOPSIKE:

1) cobuparot y31bl 6apabaHa U yIUTKH;

2) mpUBEPTHIBAIOT BUHTAMH K HWKHEW TUTATHHE MOCT ITPOMEXYTOYHOTO U CEKYHTHOTO KOJIeC;

3) IpUBEPTHIBAIOT K TUIATHHE HIKHUN MOCT OajaHca;

4) cTaBAT IIATHHY Ha KOPIycC IudepOIaToM BHU3;

5) ycraHaBIMBaOT TPUOBI (TIPOMEKYTOYHBIN, IICHTPAIbHBINA, CEKYH/THBIN) ;

6) 3aKpETUIAIOT CO0AUKy, XparmoBOe KOJIECO, YIUTKY B X0JI0BOM TpHO;

7) CTaBAT Ha KOJIOHKU BEPXHIOIO TUIATHHY U TIPUBEPTHIBAIOT BUHTAMU;

8) ycranaBimBaroT 6apabaH u OapabaHHBIH MOCT; MOCT MPUBEPTHIBAIOT BHHTAMH K BEpXHEH IJIaTHHE;

9) craBAT XpammoBoe Koyeco Baja 0apabana; co0auky MPUBEPTHIBAIOT BUHTOM;

10) ycranaBnuBaroT OanaHc;

11) npuBepTHIBAIOT K BEpXHEW IUIATHHE BEPXHUM MOCT OajaHca M KOJOHKY BOJIOCKA 3aKPEIUIIOT Ha
MOCTY BUHTOM;

12) ycTaHaBIUBAIOT KOJIOJIKY XOJ0BOU MPYKUHBI M TPUBEPTHIBAIOT K IIATHHE;

13) peryaupyioT B3aUMOIIOJIOKEHHE AeTaneil xoaa. 3y0 X0m0BOro Kojeca IOJDKEH 3aXOIUTh Ha KaMeHb
mokost Ha 0,20 4- 0,25 mm. KoHer 30710Toi MPYXUHKH JOJHKEH BHIXOIUTH 32 KOHEIl XOJO0BOW MPYKUHBI Ha
0,35 - 0,40 mm. 3a30p MexIy 3yOIIOM XOIOBOTO KOJIeCa M UMITYJILCHBIM KaMHEM JIOJDKEH OBITH B Mpeieiiax
0,04 - 0,07 rum;

14) npoBepstOT 3a30PHI;

Ban ynauTKu B OTBEpPCTHH TUIATHHBI JTOJDKEH MMETh paaualbHBIN 3a30p B mpeaenax 0,015 - 0,03 aum,
oceBoii 3a30p — 0,08-0,12 mm.

Ban 6apabana B oTBepcTHsx OapabaHa I0KEH HMETh paauanbHbIi 3a30p B npeaenax 0,02 - 0,04 yu.

LenTpanbHbIil TPUO:

paauanbrbrit 3a30p — 0,01 — 0,02 mm oceBoit — 0,07 -0,10 »

XomoBoii TpuO:

panuaneaselii 3a30p — 0,01 — 0,015 »

Ocps Oananca:

pammaneHbIi 3a30p — 0,005 — 0,01 » ocesoit — 0,04 - 0,06 »

Ocb co0auky XpamnoBoro Kojeca yIUTKH:

pamuanbabrii 3a30p — 0,02 — 0,03 » ocesoit — 0,07 -0,10 »

OrpaHu4uTeNb B YIUTKE:

paauanbHbi 3a30p — 0,03 — 0,05 » ocesoit — 0,03 -0,06 »

15) 3anemnstor 3a 6apabaH ¥ HaMaTHIBAIOT HAa HETO IeNb [ alis, a APYroi KOHEIl 3aleTUIsI0T Ha YIIUTKE;

16) mo13aBOIAT 3aBOIHYIO TIPYXKUHY Ha JECATH 3yOIOB XParmoBoOro Kojeca Baia OapabaHa;

17) HageBaroT maily, (aHel Ha BaJl YJIUTKU U BO (IaHEI] YIIMTKH BCTABJISIOT MPOOKOBYIO MIaii0y;

18) mepeBopaunBaOT MeXaHNU3M U(epOIaTOM BBEPX;

19) cTaBAT MUHYTHBIH U BEKCEIBHBIN TPHUOBI C KOJIECOM U 9acOBOE KOJIECO;

20) HarpeccoBBIBAIOT HAa BRICTYMAIONINI KOHEI[ BaJla YIIUTKH TPUO CUETUHKA 3aBO/JIa;

21) ycTaHaBIMBAIOT KOJIECO CUETUYMKA 3aBOJIa HA €ro OCh;

22) yCTaHaBIUBAIOT ¥ IPUBEPTHIBAIOT BUHTaMH uepomar;

23) 3aKpeIIAIOT CTPENIKH (CeKYHIHYIO, YaCOBYIO, MUHYTHYIO U CICTUHKA 3aBOJIKH);

24) CTaBsT B KOPITyC MEXaHH3M XPOHOMETPA, HABUHUMBAIOT 000JIOK CO CTEKIIOM Ha KOPITyC;

25) ycTaHaBIMBAIOT B KapJaHHOM mojBece XpoHoMeTp. CleyeT OTMETUTh, YTO B YCIOBUAX YACOBBI-X
MacTepCKHAX PEMOHT

XPOHOMETpPa HE MOXKET OBITH BBIITOJIHEH C COONI0/ICHHEM HE00X0ANMON TapaHTHH TOYHOCTH XO/Ia.

i TpoBepKH XpPOHOMETPOB TpeOyeTcs CIelualbHas ammaparypa, He HMEIINAascsi B YacOBBIX
MacTepCKHX, a TOYHOCTh WX XOJa TMOJTBEP)KAAETCS CIIEIMAIEHBIM AaTTeCTaTOM, IPaBO YTBEPKIACHUS
KOTOPOTO MMEET JIMIIb OTPaHMYCHHBINH KPYT BBIICICHHBIX JIJIsl TOM LEN OpraHu3annii.



I'JTABA IX

CMA3KA YACOB

1. HABHAYEHUE CMA3KH

CMma3ka 4acoB NPOW3BOAUTCS Ul CHIDKEHHSI M CTaOWIM3alliM TPEHUS, CHW)KCHUS, a B HEKOTOPBIX
Cllydasix ¥ [IPEeJOTBPAIEHHUS H3HOCA TPYLIMXCS TIOBEPXHOCTEH, 3aIIUTHI IOBEPXHOCTH TPEHUS OT KOPPO3HU.

CMmazouHOe Macjio TOJBKO TOIJa COOTBETCTBYET CBOEMY HAa3HAYEHHMIO, KOTZIa OHO NPH BCEX YCJIOBHAX
paboThl MexaHH3Ma pa3felsieT MOBEPXHOCTH TPEHHUS CONPSKEHHBIX AeTaneid. B momHoil mepe 3T0 ocy-
LIECTBIISCTCS. TOJBKO B PEKUME KHIKOTO TPEHHUs, a B YCIOBUSX PaOOTHl 4acOBOIO MEXaHHW3Ma Macjo B
TOYKaX CONPUKOCHOBEHHMS JETaleH COXPaHSETCs TOJIBKO TOTa, KOrga OHO 0o0lafaeT XOpoued cMa30uyHOi
crocoOHOCThI0. CMazo4Hasl CIOCOOHOCTh WM MAaCISHHCTOCTh — 3TO CBOMCTBO TOHKHX CJIOEB JKHUAKOCTH
MPOTHBOCTOSTH HOPMAJIbHOMY IaBJICHUIO, HE Pa3phbIBasCh, MPEMATCTBYS NPSIMOMY COIPHUKOCHOBEHHUIO TPY-
LIUXCSI TOBEPXHOCTEM.

CMmazouHast CIIOCOOHOCTH OIPENENAeTCS B3aMMOJCHCTBUEM MOJEKYJ JKHUIKOCTH C IOBEPXHOCTHIO
TBEPJOTO TeJa.

CMmazouyHass CHOCOOHOCTH Macja 3aBUCHT OT €ro COCTaBa: y KOCTSAHBIX Macel OHa BBIIE, YeM Yy
MuHepainbHbIX. JloGaBka XMPOB M OCOOCHHO MXMPHBIX KHCIOT K MHHEPAJIbHBIM MaciaM YBEIWIMBAET
CMa304YHYI0 CIIOCOOHOCTh 3TUX Macell.

2. TEXHOJIOT'UA CMA3KHN YACOB

g cMa3ky 4acoB yNoTpeOsSioT B OCHOBHOM YHCTBhIE KOCTSHBIE Maciia pa3HbeIX copToB. IIpenmymiecTBo
KOCTSIHBIX Macell 3aKJIF0YaeTCsl B TOM, YTO OHU CPABHUTEIHLHO XOPOIIIO JAEPIKATCSA B CMa3bIBACMBIX MECTaX.

Bce kpymHbIe AeTaiu 4acoB (3aBOJIHAs MPYKUHA, 3aBOJHOW Baj, 3aBOJHBIC Kojeca, INTH(THI 00s  T. 1.)
HEOOXOAMMO CMasbIBaTh 0OJiee TYCTBIM MAacjOM, TaK KaK MHA4€ 4acTh Macja ¢ TPYIIUXCS IMOBEPXHOCTEH
cTekaeT. bomee Menkue neranmu (mandsl ocu OayaHca, MaJeThl, 3yObs IUIMHIPUYECKUX KOJIEC W T. 1.)
CMa3bIBAIOT XXKUJAKMMH MacliaMHt, TaK KaK TYCThIC Maciia yXyIIalT paboTy STHX JAeTaleil 13-3a MpHUIUIaHHsI
UX ApYT K IpyTy.

JlumHee macio, HampuMmep, B 3aBOJHOM TpuOe (MONy004YOHKE) M B KyJIaukoBoi MydTe (004OHKE) BO
BpeMs 3aBOJla YacoB OyAeT pa3OphI3THBAThCA MO BCEMY MEXaHU3My W 3arps3HATh ero. CmasbiBas Hangsl
ocell Bcex KoJiec, HY)KHO HCIIONIb30BaTh TAKOE KOJIMYECTBO MACia, YTOObI OHO HE BBIXOJUIIO 3a .IPEJICIbI
MATKA 1ard.

o A

TR

Puc. 213. MacjieHKH B MacJ10103MPOBKH

W3nuimku Macia Hafo CHATh YypKOU, WIIM OYUCTHTB AeTalb U CMa3aTh 3aHOBO.

Hamn¢sr aHKepHONH BHIKHM CMa3bIBaTh 4YpE3BBIYAHO HEyHOOHO, M MO3TOMY TpedyeTcss OoJblias
AKKypaTHOCTb M CIIENHANBHO MPUCIOCOOICHHAS MacIOI03UPOBKA.

s BBoma mMacia B 4ackl HEOOXOJMMO MMETh HECKOJBKO Macio-I03MPOBOK Pa3HBIX pPa3MEpOB, KOTOpPHIE
MOJKET M3TOTOBUThH CaM MacTep, HO TaK, YTOObI KOHEI MacjOJO3UPOBKU HEe MMed (OopMy TYHOH JIOMATKH.



Jlyqmmii MaTepuai Uil Hee — HeprKaBeIoIas CTajlb, WIN CTEKJI0. Macion03UpOBKY BCTABISAIOT B IPAHCHYIO
JEPEeBAHHYIO PYUKY.

[lepen cma3koli MacioIO3MPOBKY HAJO0 OYMUCTUTh YHCTOW IIETKOH OT CIy4yailHO MPUCTaBIIMX K HeH
IIBIJIMHOK.

st XpaHeHUsT Maciia ¥ MacjioI03UPOBOK PEKOMEHIYETCS IMETh MacJIeHKyY (puc. 213), mpeacTaBisionyo
co0OH JAepeBSAHHYIO MOJCTaBKYy C YalllKaMH (M3 CHJIMKATHOTO WM HEOBIOIErocs CTEKNa), MMEIOIIUMH
KpBIIKH. Takue MacleHKH NpPeAOXPaHsAIOT Macio OT 3arpsS3HEHus, a TakKe M MaclIOJO3UPOBKH OT
MOBPEKACHUI HHCTPYMEHTAMH, CONIPUKACABIIUMHUCS C HUMH.

CwMmasbiBaTh KaMHH 7181 Tan( ocell OanaHca KapMaHHBIX M HAPYUYHBIX YacOB CIIEAYET TOJBKO TOCIE TOTO,
KOTJa BCE JIETaJH TLIATENbHO YCTAHOBJICHBI, U OanaHC HE MPHIETCS BHOBb CHMMATh JUISI T€X WM APYTHX
nonpaBok B MexaHu3zMme. CHHMMaTh OajaHC IOC/IE TOrO, KaK €ro CMasaly, Helb3s, TaKk KaKk K Maciy,
ocTaBlIeMycsi Ha narndax, IpWIMIHET MbuTh. KaMHH, cMa3aHHBIE MacjoM, TakKe MOJBEP)KEHBI OBICTPOMY
3arpsi3HEHHIO; ¢ Handbl 6agaHca Macilo MOXKET MOMACTh Ha KOJOAKY CIIMpalH, a 3aTeM U Ha cnupans. Eciu
MacTep BBIHYXIIEH CHAThH OalaHC, ero ciedyeT cpa3y MOJOXKHUTh Ha YUCTYIO MAUPOCHYI0 OyMary W 3aKpbITh
YuCThIM KoJmakoM. KiacTe OajiaHC HY)KHO MOCTOM BHU3, M mHarda o0s3aTelbHO JIOJDKHA HAXOJHMTHCS B
oTBepcTHH KaMHs MocTa. Ecnu G6ananc He OyneT OBICTPO YCTaHOBIIEH HA CBOE MECTO, HEOOXOAMMO UYypPKOH
OYHMCTUTH OTBEPCTUSI KAMHEH 0T Macia. Bpamars 4ypKy B OTBEpPCTHIX KAMHEH HYXHO /10 T€X 0P, I0Ka OHH
HE CTAaHYT CYXHMMH; MarQsl MPOTEPETh HATSIHYTOH Ha MMabIlaX MAMpOCHOW OyMaroi.

Jo3a macia y1st BTOpUYHON CMa3KH JOJHKHA OBITh MEHBIIICH, YeM JIJISl TIEPBOTO pasa.

VY manet cMa3bIBalOT TOJIBKO UMITYJIBCHYIO IUIOCKOCTb. JIJIsl XOpOLIero Xoaa 4acoBOro MexaHu3Ma cMasKa
HaJIeT UMEeT UCKIIIOYUTEIIHOE 3HAUCHHUE.

g cMa3ku Hapy4yHBIX 9acOB Majoro KajuOpa /103a Macia J0JDKHa OBITh O4eHb Maja. J{sd Takux JacoB
PEKOMEHIyeTCsl IMETh CIIeHUabHYI0 MaciloJO3UPOBKY, OUeHb TOHKYI0. bonbinas mo3a macia MpUBOAMT K
TOMY, YTO JeTaI{ IPUINIAIOT APYT K Apyry. s cMa3Ku Henb3s ynoTpeOIsTh CTapoe CryCTHBLIEECS MacIo.

UpesmepHasi cMa3ka MPY>KUHBI BpeIHA, TaK KaK BBITEKAIOIEC uYepe3 ILIeNH KpbIMIKK OapabaHa macio
Oyzmer 3arps3HATh MexaHusM. [lo 3Toil ke mpuYKMHEe Henb3s CMa3blBaTh MPYKHHY depe3 OOKOBOW BBIpE3 B
Kphliiike Oapabana. CMa3bIBaTh NPYXHUHY HY)KHO HaYMHATh ¢ KOHIa Onrxaiiiero K Bairy OapabaHa, a 3aTeM
BCIO OCTaJIbHYO YacTb.

Hangsr Bama OapabaHa HY)KHO CMasbiBaTh JIO YCTaHOBKM B OapabaH. [letamu mon mudepOmaToMm
CMas3bIBaIOT MaciioM Iepen ycTaHOBKoU mudepOnata.

Camoe sryuriee 1Mo KauecTBY MAaciO MOXKET COXPaHSAThCA B MEXaHHW3ME MAKCHMYM A0 TPeX JIET, TaK Kak
MacJI0 IOCTENIEHHO M3MEHSET CBOM CBOWCTBA M BMECTO IOJIB3bl IPUHOCUT BpeJ MEXaHU3MY, NIpeBpaliasich B
JMIIKYI0 Maccy WM rpsas3b. OT 3TOro yxynamaercs paboTa MexaHH3Ma U, €ClId ero BO-BpeMsi He MOYUCTUTb, TO
CHJIBHO M3HAIIMBaeTcsi paboyast yacTh namnd, TIaBHbEIM 00pa3oM y Tpuba MpoMeKyTOYHOTO U LEHTPAJIbHOTO
KOJIEC, 1€ IaBJICHUE IIPY>KUHBI OCOOCHHO BEJHKO.

Xopomuio yaepKMBaeTcs Maciio B YacOBBIX MOMIIUMIHUKAX ((pyTepax, KaMHs;IX), UMEIOIIUX MAacleHKY
cepuueckorr Gopmbl. UeM Bble KayecTBO OOPaOOTKH MOBEPXHOCTH Lan(bl, TEM MEAJICHHEE MpPOIecc
OKHCJICHHS CMa3Ku. Maciio J0/DKHO 3amoiaHATh MacieHky kamHsa oT 0,5 mo 0,7 ee oObema. 3amoiHEeHHE
MAaCIICHKH CBEPX HOPMBI IPUBOJHUT K PacTEKaHHWIO Macja M 3arpsi3HeHHI0 Mexann3Ma. CKBO3HBIE KaMHU 0a-
JaHCa U BHJIKW CMa3bIBAIOT €lle MEHBUIMMHU J103aMU. MacleHKy KaMHs B 3THX CIy4asX 3allOJHSIOT TOJBKO
Ha 0,25 + 0,35 o6wema. M3nmumiku Macia, KOTOpbIE MOTYT ITOJyYUTHCS MPH HEIOCTATOYHO aKKypaTHOW H
TOYHOH JO3UPOBKE, HEOOXOAMMO yAaTUTh MATHPOCHON OyMaroi.

KpymnHsbie yacel (HacTeHHbIe, OyAUIBHUKY U APYTHE) CMa3bIBaIOT TaK e, KaK U Hapy4HBIC.

B OyaunpHEKaxX 00s3aTeNbHO JOJDKHBI OBITh CMa3aHbl pabouue MecTa MTU(TOB SKOpS U 00a poOXKKa
BUJIKH B MECTE, I'/l¢ IPOXOAUT UMITYJIbCHBIN INTHPT.

B HacTeHHBIX Yacax HYKHO 0053aTeJIbHO CMa3bIBaTh MOABEMHBIE IITH(TH MOJIOTKA U PHIYAr MOAbeMa.

MacnoJ03upoBKH THIIA OTBEPTKH, WUMEIOT TOT HENOCTaTOK, YTO AJS KaKAOM TOYKHM CMa3KH HYKHO
OIlyCKaTh JOBUPOBKY B pe3epByap A Macia. B mocnennee BpeMs IIMPOKO NMPUMEHSIOT aBTOMAaTH4ECKUE
JIO3UPOBKHU C COOCTBEHHBIM pe3epByapoM (puc. 214), BHEMHNN BUA KOTOPHIX HAIIOMHUHAET aBTOPYUKy. Bepx-
HSIS 4acTh TaKOM MacOJ03UPOBKH, BBHIMOJIHEHHAS W3 TUIACTMACCHI, IPEACTaBIsieT coOOr0 pe3epByap A
Macna. PesepByap okaHuMBaeTCsl TOHKOW TPyOKOH, B KOTOPOH XOAWT CTajgbHas Wria (IMOPILICHb); MIPHU Ha-
XKHMME Ha CIIeLHaIbHYI0 KHOIIKY ITOPIIEHb [I0JJaeT OIIPEEIICHHYIO 103y Macia.



Puc. 214. ABToMaTHyecKasi THAC-JIOI03UPOBKA

I'TABA X

PEI'YJIMPOBKA YACOB HA TOYHOCTDB XOJA
I. CYTOUHBII XO/ ! BAPUALINU XOJA

Baxnenmmid nmokaszaTenb KadecTBa 4acOB — A3TO TOYHOCTh MX CYTOYHOrO Xojna. PazHuma Mexnay
MOKa3aHUSAMHU NPOBEPSIEMBIX YAaCOB M TOYHBIM TEKYIIMM BpPEMEHEM HAa3bIBAECTCS IONPABKOM 4YacoB.
W3menenune nonpaBku Y3COB 3a CyTKH Ha3bIBA€TCsl CYTOYHBIM XOJIOM 4acoB. BennunHa cyTo4HOrO X01a
ornpezenseTcs Kak pa3HOCTh NompaBok. Korga yacel mocTaBieHbl TOYHO MO TEKYILEMY BPEMEHH, UX IO0-
npaBka paBHa HyJ0. Eciiv yacel MOKa3bIBalOT BpeMsi C ONEPEkKEHHEM, TO 3HAK IMONpPABKU OyaeT
OTpULATENbHBIA (MUHYC). 51 TOro 4yTOOBl MOJYYUTh TOUHOE BpEMS, HYKHO airedpandecku (T. €. ¢
y4eToM 3Haka MONpaBKH) MpHOaBUTH MOIMpPAaBKy K MOKa3aHHUIO 4YacoB. Eciu yacel B JaHHBIH MOMEHT
MOKa3bIBaOT BPEMA C OTCTAaBAHUEM, TO 3HAK Y IIOIIPABKHU 6YIIGT MOJIOKUTENLHBIN (HJHOC).

Kak MOXXHO MOJICYMTaTh CYyTOYHBIM XOJ [0 MOMpaBKaM, JIETKO YSACHUTH U3 IPUMEPOB.

ITpumep 1. Yacs! noctaBnensl 20 aexadps mo XxpoHoMeTpy ¢ nonpabkoit — 20 cék. [lpu cbemke
BpeMmeHu 21 nekalps noiydeHa nomnpaBka — 35 cex. 3HaYUT, Yackl yuutu Brnepen Ha 35 — 20=15
cex. CyTounslii xon =15 cex.

IIpumep 2. 25 nexabps 4achl NOCTaBJIEHBI 110 XpoHOMETpY ¢ momnpaBkoil — 30 cex. 26 nexadps
MoJTy4eHa TonpaBka — 3 cex,

CrenoBatenbHO, Yachl OTCTAIN (IO CPABHEHHUIO C MEPBBIM MokazaHueM) Ha 30 — — 3 = 27 cex.
Cyrtounsblii xon =+ 27 cex.

2. PET'YJIMPOBKA YACOB

Hamryqmmm o6pa3oM MOryT OBITH OTpPETYJIHMPOBAHBI TE€ Yachl, MEXaHHW3M KOTOPBIX OE3yNpedHO
OTPEMOHTHPOBAH.

Ecnu npoBepsieMble Yackl MMEIOT OOJBLIYIO Pa3sHUIy B MOKAa3aHUSX 110 CPABHEHUIO C TOYHBIMH
qacaMM U «BBIXOJST» 3a Npeenbl PEeryJupoBKH T'PaTyCHUKOM, TO IPH OTCTAaBaHMU B TAKHUX yacax
YKOPa4uMBaIOT CHMpPajb, A Yero BRIHUMAIOT ITHU(T, KPEIAIUi COupaib B KOJIOHKE, U MEpEeIBUTal0T
KOHel crnupand. Eciam dgacel cmemiat, 4To IMPOJENBIBAIOT Ty JK€ ONEpaIMio, HO YK€ YBEINYHBas
JeUCTBYIONLYIO JUIMHY CIUpAH (€CIIM UMEeTCs 3a11ac).



i yCcKOpeHHsI IPOBEPKH 9acOB WX MPOBEPSIOT TIO0 CEKYHIHOW CTpENIKe XPOHOMETpPa WM JIPYTHX
TOYHBIX YacoB. /I yTOUHEHHWS pa3Mepa TEPEeCTAHOBKH T'paTyCHHKA HYXHO OIPEACTUTh, KaKyIO
pasHuIly faroT yacel 3a 60 mun, T. €. 3a 1 yac, a 3arem 3a 24 uaca.

Puc. 215. BeraBka maii6:
1 — BUHT ¢ mAiidoii; 2 — maiida

XoJ 6amaHCOBBIX YacOB MOYKHO PETyJIMPOBaTh HE TOJNBKO M3MEHEHHEM JUIMHBI CIIUpANH, HO U Beca
Oananca. [{ns sroro Ha 0607€e O6anaHca MPUOABIAIOT KOJIMYECTBO BUHTOB, €CIIM Yachl CIIeIIaT, Wi y0as-
JISIIOT, €CJIN Yachl OTCTaloT. MOXHO Takke 00JerdaTh Bec OaaHca, 36HKOBKOM MIIN ONHMIMBAaHHEM CHU3Y
TOJIOBOK BHHTOB. Ecinm HyXHO YTSDKeNuTh OanaHc, TO NOA BHHTHI KJIAQAyT TOHKHE IIAKOBI,
M3TOTOBJICHHBIE U3 JIATYHHOU (hobru. JIJIsl 5TOro BRIBUHYMBAIOT BUHT, BCTABIISIOT a0y W BUHT CHOBA
3aBUHYMBAIOT (pHcC. 215).

VKa3aHHBIE ONEpall HEOOXOAMMO BBINOJIHATH TaK, YTOOBI HE HAPYIINTh YPABHOBEIICHHOCTH
Oananca. [TosToMy mocie Kaxmaoi MpoJeTaHHONW omepanuy HeoOXOJUMO MPOBEPATh M yCTaHABIMBATH
IPaBUIFHOCTh YPaBHOBEIICHHOCTH OaaHca Ha IepeBec-MalliHKe.

[Tpu GoaBIIOM PACCTOSHUU MEXIY IITH(TAMU TpagyCHUKA Yachl OyIyT OTCTaBaTh, 0COOCHHO KOTa
OHU HAXOJATCS B BEPTUKANBHOM IMoJOKeHHH. [losaTomMy mTHU(THI perynsTopa pas3IBUraTh He
peKoMeHayeTcsl; Hao0OpOT HY’KHO, YTOOBI 3a30p MEXIY 3aMKOM M IITH(OTOM HIM MEXIY ABYMS
mTudTamMu OB KaK MOYKHO MEHBIIIE, HO TaK, 4YTOOBI BO BpeMsI IIEPECTAHOBKH PETyJIsTOpa B JI00YI0 M3
CTOPOH 3aMOK PETYJISITOpa He TSHYJI WJIH He THYJI CIUpPalb, Ha YTO HE00X0IMMO 00pariaTh BHUIMaHHE BO
BpeMs COOpKHU 4acoB.

Ecnu gacsl ¢ pa3pe3HbIM OaaHCOM TIPH MOBBIIIEHHH TEMIEPATYPhl OTCTAIOT, a IIPH €€ IMTOHIKCHUH
CTIeIIaT, TO BUHTHI HYXXHO MEPECTABUTH OIMKE K pa3MEpHBIM KOHIIaM o0oaa Oamanca. Ecim sxe gacer
CTIeIIaT IPH MOBBIIICHUN TEMIIEPaTyphl M OTCTAlOT IPH €€ MOHIDKCHUH, BUHTHI CIIEIyeT NepecTaBUTh
OJmke K mepeKyauHe.

Yucno nepectaBIeHHBIX BUHTOB MAacTep OIPE/EIsieT ONBITHBIM ITyTEM.

Ha Oamancax mmeroTcs ABa BHHTA C JUIMHHOM pe3bOoi, HaxoasdIiuecs y MepeKIaguHbl OanaHca.
Korzma Tpedyercst ocoOeHHO TOYHOE peryIHpoBaHue, 00a BUHTA IOBOPAUYMBAIOT HA OJUH U TOT XK€ YTodl.
[Tpy BBIBUHYMBAHUK BUHTOB Yachl OTCTaHYT,  IIPH BBUHYMBAHUHU XOJ] YaCOB YCKOPHUTCS; IIOBOPAYNBAThH
BUHTHI B Ty WIN JPYTYI0 CTOPOHY HY’KHO IOCTENEHHO, T. €. Ha 1/8 wiu Ha 1/4 oboporta. IlepectaBnsaTs
9TH BUHTHI B Ipyroe MeCTO OalaHca U YTSDKENATh OajlaHCe 3a cueT maid He peKOMEeH Iy eTCsl.

B MasATHHKOBBIX Yacax CyTOYHBIH XOJ PETYIHPYIOT MOBOPOTAMH TaiKM, OTYEro JIMH3a MasTHHKA
MOJHMMAETCS U OIyCKaeTcsl. 3a BpeMsl PETyJIMPOBKH JIMH3Y CJerka MOANEpKHUBAIOT JICBOI PyKOH Tak,
9TOOBI MasITHUK CTOSUI O€3 IBIDKEHHS, M TEM CaMbIM HE JOIyCKAIOT MOJOMKH ITOJIBECHOH MpPY>KHHKH;
OZIHOBPEMEHHO IPABOIl PyKOH MOBOPAYMBAIOT T'aliKy BJIEBO M CIIEIAT, YTOOBI JHMH3a omycTuiack. Eciam
9achl OTCTAIOT, NPOJICIIBIBAIOT TE€ YK€ ONEPAliM, HO TOJBKO BPALIAIOT T'aliKy BIIPABO, MOJHUMAs JIMH3Y
BBEPX.

B peMOHTHBIX MacTEepCKUX PEKOMEHIYeTCS MMETh TAJTOHHBIH XPOHOMETP ISl HPOBEPKH TOYHOCTH
xoJa yacoB (puc. 216).



Puc. 216. DTanoHHbI XPOHOMETP

OdeHb BaKHO, YTOOBI MMOKA3aHUS MUHYTHOW CTPEIKU MPOBEPSAEMBIX YaCOB OBLIH MO BO3MOXXHOCTH TOYHO
COrJIacoBaHbl C IMOKA3aHUSMU CEKyHAHOU cTpenku. Hampumep, eciiu CeKyHAHAas CTpENKa CTOUT MPOTHUB
JIEJICHHsI, COOTBETCTBYIOIIEro 20 cex, TO OHA NOJDKHA CTOSTh Ha COOTBETCTBYIOIIEM MHHYTHOM JCIICHUU
mwitoc 1/3 nenenns MuHyTHOM mikansl. Koraa cekyHIHas CTpenka STaUIOHOTO XPOHOMETpa MoA0WaeT K 55-i
CEKyHJIe, YaCOBO MacTep HayMHAeT Ha CIyX OTCUMTHIBATH YyJaphl XpOHOMETpa, HaOImoAast 3a CEeKYHIHON
CTpeJIKOM MpoBepsAeMbIX dacoB. [Ipu ynape 55-i1 cekyHABI XpOHOMETpa MacTep HAUMHAET CYET C HyJis, HO
TaK KaKk XpOHOMETp UMeEET MOJyCeKyHAHbIE yAapbl, To 10-i ymap coBmamaeT ¢ 60-if ceKyHIOUM CTpenku
MIPOBEPSEMBIX YacOB W BBIUMCISIET TEPBYIO TOMpPaBKy. Yepe3 CyTKM MacTep TakuM ke 00pa3oM OIiTh
CHUMAET BpPEMS U UCUUCISIET BTOPYIO MONPABKY U T. A.

KapMaHHBIe 1 HApYYHBIC YacChbl MMPOBEPAIOTCA B YETHIPEX HUJIU HICCTU MOJIOKCHUAX. 910 ACIacTCAd IMOTOMY,
YTO BEJNIMYMHA TpeHWs Handg OajlaHca B 4YacaxX, HAXOMSAIIMXCS B TOPH3OHTAIBHOM WM BEPTUKATHLHOM
MOJIOKEHUSIX, PA3IUYHASL.

HpOBepKa TOYHOCTHU X0/[4a 4aCOB INPOU3BOAUTCA B CICAYIONIUX IMOJIOKCHHUAX!

udepbiaTom BBEPX
» BHU3

3aBOJHOM IOJIOBKOM BBEPX
TO Xe BHU3

» » BIIpaBO



» » BJICBO

s 6picTporo ompeneneHns CYyTOYHOTO XOJa YacOB MPUMEHSIOT U pa3iIndHbIe TPUOOPHI, JeHCTBYIONIHE
0 NPUHIHUITY CpaBHCHUSA YaCTOThI KoaeOanus OajlaHca HMCIBITHIBAEMBIX YaCOB C MOCTOSHHOM YacTOTOMH
3TaJIOHHOTO KBapleBOTO WM KaMEPTOHHOTO TeHepaTopa. Kaxaplii ynap Gananca mpu Xoje 4acoB (THKaHbE
JacoB) PETHUCTPHUPYETCS] B BHIAE TOYKM Ha OapabaHe WM Ha KanumOpOBaHHOW IHarpaMMHOW Oymare,
HaBEpHYTOH Ha GapabaH, KOTOPHI BpalaeTcs ¢ MOCTOSHHOW CKOPOCTHIO.

Haunbonee pacmnpoctpanen npubop mpoBepku 4acoB II[TY-4, W3roToBisieMblii MOCKOBCKHM 3aBOJOM
«Duznpudop» (puc. 217). Ha a3tom npubope kaxaplii yaap OanaHca perncTpUpyeTcs TOYKOW Ha KamuOpo-
BaHHOU JAWarpaMMHOW Oymare, TOKpPBIBAOIIECH TTOBEPXHOCTh Oapabara. Eciii 9achkl MAYT MPaBHIBLHO, TO 3a
30 cex ynapHUK nprOOpa BEIUYEPTUT TOPU3OHTANBHYIO JIMHUIO. Y CKOPEHHE X0/1a YaCOB TIPUBENET K TOMY, UTO
MIOJTyYUTCSl He TOPU30HTANIbHAS JIMHUS, & C HAKIIOHOM BBepX. [Ipu 3aMesieHHOM Xoje 4acoB (OTCTaBaHUM),
Hao00poT, OyAeT BRIYECPUUBATHCS JTUMHUS ¢ HAKIOHOM BHH3. Jlmarpammuas Oymara Tak KaJmOpoBaHa, 4TO Ha
HEH TOYHO YKa3bIBa€TCA, Ha CKOJIbKO CEKYH/ B CYTKHU YacChl CII€IIaT UKW OTCTArOT.

Ecnu xox yacoB He pUTMUYEH, JIMHUS Ha Auarpamme OyneT kpuBoil. Ha nuarpaMme Taxke oTpaxkaroTcs
MHOTHE JIpyTHE norpemnocm Moryume ObITH B XOJle 4acoB (puc. 218).
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Puc. 217. IIpuGop Asisi NpoOBEPKH X012 YaCOB l'[l'[‘{ 4
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Puc. 218. /IluarpamMmma 3anucu Xo/1a 4acoB:
1 — yacel WAYT TOYHO; 2 — Yachl cmemar; 3 — 4Yachl OTCTalT; 4 — nedekT 3y6uaToii mepemnavyu; 5 — mageHue
aMIUIMTYIbl TIPH HepaBHOMEPHOW mepenave; 6 — HepaBHOMepHasl Nepefava YCHJIMSI OT CEKYHIHOro KoJjieca Ha TpHO

X00BOI'0 KoJIeCa; 7T — paanajibHoe oueHue X0/10BOI'0 KoJ1eca

Hapyunsle u kapMaHHbIE Yachkl TPeOYIOT €XKECyTOYHOTO 3aBOJA, KOTOPBIA ITPH MHOTOCYTOYHOM MpOBEpKE
X0Jla 4acoB M INPHM 3HAUUTENBHOM MX KOJMYECTBE 3aHMMAET y MacTepa MHOTO BpeMeHH. [l 3KoHOMMH
BPEMEHH MacTep MOJKET H3TOTOBUTH CIEIHalbHBIe MpHUcTocoOieHns. B mpocreifmem ciydae 3aBojaka
MIPOU3BONTCS Ha TUIOCKOM pe3uHe, HO y 3TOro crmoco0a ecTh HEeIOCTAaTOK, COCTOSIIMKA B TOM, YTO OT



OBICTPOTO TIepeMEIIeHUs] TOJIOBKH HYacOB IO PE3WHE IOCIEIHSS CO BpEeMEHEeM pa3pyIaeTcs W MeJKhe
YaCTHIIBI €€ MOTYT MOIACTh B MEXaHU3M YacoB.

Puc. 219. IIpucnocobienne 151 3aBOAKH 4aCOB

Bonee ymobHO mist paboThl MexaHWUYECKOe Tpucmocobmenue (puc. 219), KoTopoe MOXKET H3TOTOBUTH B
MacCTEPCKON Kakaelid mMactep. llpucmocobienne coCTOWT U3 CTaHWHBI 1, 3aKpEIUICHHOW Ha yCTOWYHUBOM
OCHOBaHWH 2, MIMUHAENSA 3, ¢ POJUKOM 4, COCTMHEHHBIM PEMHEM 5 CO IIKHBOM 6, 3aKpEIJICHHBIM Ha OCH
pykostku 7. Ha BeICTymaromuii KOHeIN INMUHAES, CHA0XEHHBIH pe3b0Ool, yCTaHABIMBAIOT CMEHHBIC
HacaJIKu 8, UMEIOIINE OTBEPCTHSI Pa3IMUHBIX TUAMETPOB JIJIsI 3aXBaTa TOJIOBKU 3aBOJIUMBIX 4aCOB.

[IpuBoHOV peMeHb PEKOMEHAYETCS MPUMEHSTh TIOCKOTO CEUCHHS, YTOOBI TPU MOJHOM 3aBOJIC YacOB
TaKO# peMEeHb MOT CKOJIb3UTb.

I'JIABA XI

HOBBIE ®OPMbI B OPTAHU3AIIMU TPYJIA U CTPYKTYPE
HPEAIIPUATHUU 11O PEMOHTY YACOB

CyliiecTByfoIllas OpraHu3aiys MPEANPUATHA M0 PEMOHTY YacOB, MPU KOTOPOH Yachl PEMOHTHUPYIOTCS
WUHJIUBUIyaJbHBIM METOJIOM, Majo NpPOHM3BOAMTENbHA M TPeOyeT NMPUMEHEHHS TPyAa BHICOKOKBAaIH(HIIN-
POBAHHOTO YaCOBIIUKA-PEMOHTHHKA.

B pemoHTe 4acoB, Kak ¥ BO BCSIKOM JPYroM MPOW3BOJICTBE, UMEIOTCS OCHOBHBIE U BCIIOMOTATENbHBIC,
CJIO’KHBIC M IIPOCTHIC TEXHOJIOTHUECKUE OMEPALIUH.

[Ipu MHIUBUAYATBEHOM PEMOHTE YaCOB BECh KOMILIEKC TEXHOJIOTUYCCKUX OMEPAIlHid BRITIOTHICTCS OJHUM
YEeNIOBEKOM M, KaK OBLJIO yXKe CKa3aHO, OJDKEH BBIMOIHATHCS YACOBIIMKOM BBICOKOW KBamupukarmu. [Ipu
TAKOM OpraHu3allii TPYyaa HEPallMOHAIBHO 3aTPauyrBACTCS TPY.I BHICOKOKBATH(HUIIMPOBAHHOIO YaCOBIIHKA
Ha BBINTOJIHEHUE MPOCTHIX, HE CIIOXKHBIX onepaum‘/i.

Heckonbko ner Tomy Ha3ax B MOCKBe, BIEpPBBIC B MNPAKTHKE PEMOHTA YacoB, OBLIO MPUMEHEHO
paszesieHue TpyJa Ha PpEMOHTE HAPYYHBIX U KAPMAHHBIX YaCOB OTEYESCTBEHHOTO MPOU3BOJICTBA, a MO3THEE U
Oy IMIIBHUKOB.

[lepeBogy Ha HOBYI (oOpMy OpraHusaluu TpyAa CHOCOOCTBOBAJIO TOCTYIUICHWE B PEMOHT
3HAYHUTENLHOTO KOJMYECTBA OMHOTHITHBIX YacOB, YTO IMO3BOJHIIO OPraHW30BaTh OpHraay 4YaCOBIIHKOB,
BBINOJIHSIOIINX PEMOHT 4acOB OJHOW Mapku. B Opurane ObuT IpUMEHEH pacwICHEHHBIH MPOILECC PEeMOHTA
4JacoB, IIprU KOTOPOM 3a KaXAbIM YJICHOM 6pI/II‘aI[BI 6BI.Ha 3aKpeIJICHa OAHA M3 HCCKOJIBbKHX onepaunﬁ,
COOTBETCTBYIOIINX KBATH(DUKAIIUKM YACOBOTO MaCTepa.

VYenelHslii onbIT paboThl OPUrapl OKa3al 3HAYUTEIbHBIA POCT MIPOU3BOAUTEIIBHOCTH TPYAa M BEICOKOE
Ka4€CTBO BBIIIOJIHACMBIX pa60T.

Ha 6a3e Opuraabl ObLT OPraHU30BaH MEPBBIN OMBITHBIN 1IeX OpHUraJIHO-ONEPAIMOHHOTO PEMOHTA YaCOB.

B nmanpHeiimem 3Ta HOBas MPOrpeccHBHAas (GopMa OpraHU3allMM PEMOHTa YacoB Oblia M3 MOCKBBI
neperecena B apyrue ropoma Coserckoro Coro3a — Jlenunrpan, Kues, ['oppkuii, Munck, Caparos, Kyii-
ObitiieB, TamikeHT W JpyrHe, TAE€ B HACTOSIIEE BPEMS YaCOBIIMKU-WHIUBUAYAIUCTHI YCTYNHIHM MECTO



YacOBIIMKaM-OTIePAIlHOHHUKAM.

B HacTosiiee BpeMsi Ha MOCKOBCKOM 3aBojie «Mocpemuacy B MSTH I1€XaX Yachl PEMOHTHUPYIOTCS
OpUragHO-OMEPAIIMOHHBIM METOJOM. JTHUM METOJIOM PEMOHTHPYIOTCS BCE 4Yachl MOCTYMAIONIME B
MacTepcKre M JIPUEMHBIC IYHKTHI OT 3aKa34YHKOB, 32 UCKIIOUEHHEM TeX YacOoB, KOTOPHIE TPEOYIOT MEIKOTr0
WK CPOYHOT'O pEMOHTA, a TAKXKC KPYHNHBIX YaCOB — HACTCHHBIX W HAIIOJIBHBIX. B nexax paGOTaIOT OKOJIO
400 9acOBIIMKOB-ONEPALIUOHUCTOB.

Opranu3anys HeHTPaTN30BaHHOTO PEMOHTA YaCOB OPUTaHO-OMEPAIIMOHHBIM METOIOM B KPYITHBIX IIeXax
TTO3BOJIIIIA PAIOHATHLHO HCIOJIB30BATh JOPOTOCTOSIIHE TIPpHOOPH! MpoBepkr xoaa dacos I1ITU-4, moeuynsie
U CyIIWIbHBIE ammapaThl, MPUOOpPHI g BUOpaIM BOJIOCKA, JJIS YpaBHOBEIIMBAaHMA OajaHca W ApyTue
CPeICTBa MaJlol MEXaHW3alluh, MPUMEHEHHE KOTOPBIX B MENKHX MAacTEePCKHX Hajio Obl HEe3HAYHTEITHHBIN
KO3 PHUITMEHT UX UCTIOIB30BAHMS W SKOHOMUYECKH He OBLTO OBI OMpaBIaHo.

st mepexona Ha HOBYIO (JOpMy OpraHH3aAIlMU TPyJa HA PEMOHTE YacOB HEOOXOIUMO IO OpTaHU3aAINH
OpUraHO-ONEPAIIMOHHBIX IIEXOB 3a0JIaTOBPEMEHHO TOTOBUTh KaJphl YACOBIIUKOB-ONEPAMOHUCTOB B
OCHOBHOM U3 MOJIOJICXKH.

CTpyKTypa npeInpusiTHii M0 PeMOHTY 4YacoB ¢ OpUTraaHo-ONepanH-OHHOW opraHu3aunueil Tpyna.
OnHO U3 00s3aTeNBHBIX YCIOBUH I OpPraHU3aIUY [IEXOB OpUTraIHO-OTIEPAI[IOHHOTO PEMOHTA YaCOB — 3TO
00BEM TPOU3BOACTBA, KOJIWYECTBO IMOCTYMAIOIIMX B PEMOHT OJHOTHITHBIX HIIM KOHCTPYKTHBHO CXOXKHX
4acoB.

[Ipu opranu3anuu pacwieHEHHOIO MPOIecca PEMOHTA YaCOB MOXXHO PEKOMEH/IOBATh COCTaB OpUTajIbl HE
MeHee ceMH 4elloBeK. |Ipu moToke 3aka3oB I 3arpy3KH CEMH YelOBeK OpHraiHo-OINepalnoOHHAs Opra-
HU3aus Tpyaa 0e3yCIoBHO IeiiecoodpasHa.

IIpu opranmu3aiuu Ha TPEANPUATHN IIEXOB OPUTAIHO-OMEPAITMOHHOTO PEMOHTA YacOB CYIIECTBYIOIIUE B
ropojie MacTepCKHe AOJDKHBI BBIIONHITH POJb MPUEMHBIX MYHKTOB. B MacTepcKuX MOKHBI OCTaThCS
MIPUEMIITUKN B KOJIMYECTBE, 3aBHUCSIIEM OT MPHUTOKA 3aKa30B, W YACOBIIMKHU-PEMOHTHHUKH JJIS1 BHITIOTHEHUS
MCJIKOT'O PEMOHTA, B OCHOBHOM B IPUCYTCTBUU 3aKa3dnKa, a TaKXKC JId CPOYHOI'0 pEMOHTA, KOJIHNYCCTBO
KOTOPOTO JIOJDKHO OBITH CBEICHO JI0 MUHUMYMA.,

Bce mocrymaromue B PEeMOHT dYachl aBTOMAIIMHON HAMpPaBISIOTCA B I[EHTPalNbHBIA (OpuramHo-
OTIEpAIMOHHBIN) [I€X B COMPOBOKACHUU AMCIIETYEPOB, BXOIIIINX B COCTAaB IEHTPAIBHOTO IieXa. OJTH Ke
JUCTIETYESPBI TPAHCIIOPTUPYIOT OTPEMOHTHPOBAHHBIC Yachl OOPAaTHO B MACTEPCKUE.

B meHTpanmbHOM I1ieXe COTPYIHUKH JHUCIETYCPCKON CITyKObl COPTHUPYIOT Yachl 10 THIIAM W MapKaM U
MepearoT UX JJIS PEMOHTA B COOTBETCTBYIOIINE OPUTAIBI.

Kak ObL10 yKe cka3zaHO, YMCIACHHBIN COCTaB OpUrajibl, a TAK)KE KOJIMYECTBO OPUTaj] B KaXKIOM OTACILHOM
CJIy4ae ONPeAeIIOTCS 00bEMOM MOCTYMAIOIINX B PEMOHT YacOB.

B ueHtpanpHOM 1ieXe [OMDKHA ~OBITh  OpPraHM30BaHAa  KOHTPOJIBHO-HUCIBITATENBHAS — CIYkKOa,
KOHTpOJIMpYytonias Ka4€CTBO U MCIILIThIBAIONIAA YacChbl IOCJIC pEMOHTA, IIEPE/ OTHpaBKOﬁ X B MaCTCpPCKHUcC.

B meHTpanbHOM IieXe JODKEH OBITh M YYETHBIM ammapar Juis ydera JBIDKEHUS YacoB IO IIEXY,
oQopMIIEHUS HAPSIO0B Ha BBIAABAEMYIO Pa0OTy | JUIS TIOJICYeTa 3apa0OTHOM TIIATHI.

B kaxxnoM OToEeNnbHOM ciydae, B 3aBHCHMOCTH OT KOJMYECTBA 3aKa30B M MECTHBIX YCIIOBHH, JOJKEH
OTIPEIETATHCS KOJIMUECTBEHHBIN COCTaB TUCTIETYEPCKOT0, YHETHOTO U JPYTOTO IEXOBOT0 IIepCoHaa.

TunoBasi TeXHO/JIOTHsl PEMOHTA 4YacoB OpHIrajAHO-ONEPALHOHHBIM MeToa0M. IIpou3BoICTBEHHBII
MIpPOLIECC PEMOHTA YacOB HAUYWHAETCS B MPUEMHOM ITyHKTE, TJle MPUEMIUK OCMaTPHUBAET YaChl, ONpeesieT
nedekTsl u 0hopMILIET 3aKa3.

CrnenyromyM 3TaloM SBISETCS TPAHCIOPTUPOBKA YacOB M JOCTaBKa HUX B JUCHETUYEPCKUM ITyHKT
LEHTPAIBHOTO IIeXa.

B aucnerdepckoM MyHKTE Yachkl COPTHPYIOT MO THIIAM U OQOPM-JISIOT MPUXOIHbBIE JOKYMEHTHI, a TaKkKe
JOKYMEHTHI Ha BBI1auy 4acOB B PEMOHT.

[lepBast omepauusi TEXHOJOTMYECKOIO Ipolecca — pa30opka 4acoB. DTy OTBETCTBEHHYIO OIEPALIUIO
JOJDKEH BBIMONHATh KBaTU(UIIMPOBAHHBINA 4acOBON MacTep, KOTOPBIM MpH pa30opKe JODKEH THIATEIhHO
OCMOTPETh COCTOSHHE BCEX JAeTaleld MeXaHW3Ma, TaKk KaK He HCKIIOYEHBI CIydad BBIABICHHS CKPBITHIX
nedheKToB, He 00HAPYKEHHBIX ITPHUEMIITIHKOM.

[TapamiensHO ¢ pa30oOpkoil 4acoB M0 MepeAayd MX Ha TOCIEIyIOIHe TEXHOJIOTHYECKHe OIepaluu
BBITIOJIHSIOTCS  pa3iuyHble MOJACOOHBIE paboThl (BCTaBKa CTEKJa, YAAJCHUE 3aJOMaHHBIX BHHTOB,
XPOMHPOBKA KOPITyca U IPYyTHUE).

Bropas onepanus — xommiiekToBKa. [locne Toro xak 4acel pa3oOpaHbl, UX YKJIaAbIBAIOT B CIIEHHUAIBHYIO
Tapy ¥ NepeiaroT Ha KOMIUIEKTOBKY, I'/I€ KOMIUIEKTOBIIMK YKJIaJbIBAET B Tapy HEAOCTAIOIIME AE€TAIN B3aMEH



HETOIHBIX, U3BATHIX Pa300PIINKOM.

TpeTbst onepanus TEXHOJIOIMYECKOTO Mpolecca — MOKKa JeTalned MeXaHu3Ma 4acoB. Jleranu MOKT Ha
CHELUABHBIX MOEYHBIX anmaparax B MOEYHOM CIHPTO-LIEJIOYHOM COCTaBe, a 3areM B OeH3MHE. 3areM
JeTay CymaT TOpPSYAM BO3AYyXOM B CYIIMJIBHOM ammapare. YWcTo MpOMBITHIE AETald BO MHOTOM
IpEAOTIPEICIIIOT KAa4eCTBO paObOTHl YaCOBOTO MEXaHHU3Ma.

[Ipu pa3paboTke paboYero TEXHOJIOTHUECKOTO Mpolecca HEOOXOOUMO MPeoyCMOTPETh MOCTOSHHYIO
pelenTypy MOEYHOTO COCTaBa U PEeKUMA.

UetBepTas onepanus — cOOpKa peMOHTYapa, T. €. y3JIOB 3aBOJKH YacOB M TIEPEBOJIA CTPETIOK. Y3IIbI ATH
HC MMCIOT NPAMOIro BJIMAHHA HA XOJOBBIC Ka4Y€CTBA 4aCOB, HO HApPYyLICHUEC BSaHMOI[eﬁCTBHH OTUX Y3JIOB C
YacOBBIM MEXaHH3MOM WJIM HapyIIeHHe paboThl OJTHOTO U3 HUX MOXET HapyIIUTh paboTy BCErOo MEXaHNU3Ma,
MIO3TOMY ONEPAIMOHUCT, COOpaB pEMOHTyap, IOJDKEH IIPOBEPUTH CIIETJICHHE 3aBOJHBIX KOJIEC H
NEePEKITIOYCHHE Y37Ia 3aB0/Ia Ha TIEPEBO/] CTPEIIOK.

[Taras oneparus — cOoOpka aHTpeHaXKa, T. €. KOJCCHOM CUCTEMBI, HAUMHas OT OapabaHa, IICHTPAILHOTO,
MIPOMEXKYTOYHOTO, CEKYJHOTO KOJIEC JI0 aHKEPHOI'O BKJIFOUUTENBHO. [IpW BHIMONHEHWH 3TOH ormeparuu
HEOOXOJIMO YCTaHOBHTH COOTBETCTBYIOIIYIO TPYXKHHY, KaK 110 pa3Mepy, TaK U 1Mo KpyTSIIeMy MOMEHTY, He
JIOITyCKaTh OMEHHUs KoJieC, 00ECIeUnTh HOPMabHBIC 3a30pbl MA@ B MOANIMITHUKAX (KAMHSX) U KauyeCTBO
3y04aToro 3alerieHusl.

KauecTBO BHIMIONHEHHS ATOW oOmepanud, a Takke CcOOpKy peMOHTyapa MpOBEpsieT CHelHaabHO
BBIJIEJIEHHBIHN JJIs1 3TOT0 KOHTPOJIEP.

IlecTast omepanuss — KOHTPOJb aHTPEHaXka, BO BpEeMs KOTOPOW KOHTPOJIEP MPOBEPSIET JIETKOCTh CKaTa
KOJIEC, @ TaK)Ke MCIIBITHIBAET PEMOHTYapHYIO CHCTEMY, T. €. pab0Ty 3aBOIHBIX M ITEPEBOIHBIX Y3JIOB.

YbenuBmch B KaueCTBEHHOM BBIMONHEHHM JSTUX OleEpaluid, KOHTpPOJep TMepelaeT MEXaHUu3M
OTIEPALIUOHUCTY.

Cenpmas omeparnusi — cOOpKa y3i1a Xola — HauOoJiee OTBETCTBEHHas Npu cOOpKe MeXaHHM3Ma YacoB.
BrmonHenne 3To# omepanuu JODKHO OBITH MOPYYEeHO HambOosee KBaJHM(HUIIMPOBAHHBIM YaCOBIIMKAM-
OIEpaIMOHUCTaM, KOTOPBIC JIOJDKHBI OO0CCIICYUTh NPAaBHIBHOE B3aUMOJICHCTBHE AaHKCPHOW BWJIKH C
AHKEPHBIM KOJIECOM M OaTaHCOM.

B uacax, rme TpeOyercs 3ameHa ocu OajaHca, 3Ty OIEpauio MPOU3BOJUT MITM CaM ONEPAIlMOHUCT HIH
CIICIUATBHO BBIICICHHBIA ISl 3TOW IETH YAacOBIIMK. JTa OTBETCTBEHHAs OMeEpallys TAKXKe MHPOBEPSETCS
CHCIMATLHBIM KOHTPOJIEPOM.

Bocbmas omepammst — KOHTPOJL cOOpkH y3nma xoxa. KoHTposep, yOeawBIIHCH B COOJIOMEHHUN BCEX
TEXHUYECKUX TPeOOBaHUN, MPEIBSIBIICMBIX K B3aWMOJICHCTBHUIO JeTallell y3ia X0Ha, IepenaeT MEXaHU3M
CIIEAYIOIIEMY OIIEPallHOHHHKY.

JeBsitas onepanus — npaBka O0ananca. [Ipexe Bcero orne-palmoHHUK MpoBepseT OneHne OanaHca U npu
HEOOXOAMMOCTH TIPaBUT OajaHC, T. €. BRITHOAET €T0, YTOOBI YCTPAHUTD INIOCKOCTHOE OMCHHE.

Hecsitas onepanuss — ypaBHOBelIMBaHUE OanaHca. [Ipy OTCYTCTBUHM paBHOBeCHs OallaHCca HEBO3MOMXKHO
OTPETYJINPOBATh TOYHOCTH XO/a YacoB. banaHc ypaBHOBENIMBAOT, MTEpeMeEIasi €T0 BUHTHI 1 H3MEHSISI KX BEC
3a CYeT ONMMIIOBKH IOJIOBOK BUHTOB HMJIH TTOAKIABIBAS MOl HUX PETYIUPOBOYHBIC MIAHObI.

OnuHHaIIaTas ornepanusi — IMycK 4acoB B XoA. Bo Bpems 3Toii onepanuy HaCaKUBAKOT BOJIOCOK HA OCh
OanaHca, yCTaHABIMBAIOT y3JIbI OaJlaHCA B MEXaHM3M M ITyCKarOT Yachl. [Ipu ycTaHOBKE HOBOTO BOJIOCKA 3TOT
K€ OIEPAIMOHUCT TPOM3BOAUT IMOACOOHYIO ONepanuio — BHOpaHI0 BOJIOCKAa Ha CIHEIHAIFHOM
npucnocoOyiennu. [1ymmeHHbIi B X0 MEXaHU3M MEepeaaroT KOHTPOIEpy.

JBenaauarast ornepamysi — KOHTPOJIb IMycka yacoB. KoHTposep 3Toil onepanuu mo cyuiecTsy IpoBepsieT
BCE TpEeABIAYIINE, TaK KaK BBISIBICHHBIC T€ WM JAPyTHe HEJOCTATKU MPEABAYIINX ONepanuii OyayT BIUATH
Ha XOJI 9acOB. 371eCh )K€ BBIBEPSIETCS TOYHOCTH X0/1a YacOB.

B ycnoBusix OpuramHo-onepaniioHHOTO METOAa PEMOHTa TOYHOCTh XOJla YacoB MPOBEPSIOT MPHOOpOM
[IIT4Y-4, Ha xoTopoM B TeueHHe 30 cex MOXKHO ONPEICTUTH OTKJIOHEHHE XOJa YacoB 3a CYTKH.
OTperynupoBaB 4achkl HA TOYHOCTh, MEXaHNU3M MEPEA0T Ha MOCTIETHIO TEXHOJIOTHYECKYO OTIEPaITHIo.

TpunHanuaras onepanys — OKOHUaTeNIbHass cOOpKa MI' cMa3ka MEeXaHu3Ma. YcTaHaBIUBArOT Iudeponar,
HACa)KUBAIOT CTPEJIKH, YKIAABIBAIOT MEXaHU3M B KOPIYC U 3aKPEILUISIOT 3aBOIHOM: KITIOY.

CMa3pIBaIOT JIETAIH YaCOBOTO MEXaHM3Ma BO BpeMs Pa3HbBIX OTEepaITHii.

Bo Bpems cOOpkm aHTpeHa)ka CMa3bIBAIOT 3aBOJHYIO NPYXHUHY, IMamndbl Bajla Oapabana W HUKHIOO
nandy meHTpaJbHOrO TpUoa.

[Ipu mycke 9acoB cMa3bIBAIOT Har(bl aHKEPHOW BUJIKH, HAI(bl OCH OaNaHca U ITIOCKOCTH MaJeT.

IIpu oxoHUATENHHOM COOPKE CMA3BIBAIOT PEMOHTYApP U MarQsl TPHOOB.

UetblpHajmarTas onepanus — KOHTPOJIb COOpaHHBIX YacOB — IPHU3BOJWTCS Ha JIMHUHM BCel OpHrajbl.
[IpoBepsi OKOHUATENBLHO COOpaHHBIE Yachl, KOHTPOJIEP OCMAaTPHUBACT MEXaHW3M YacoB, JETall BHEIIHETO



ogopMIIeHHS KaK M0 KauyecTBY, TaK ¥ HA UX COOTBETCTBHE KBUTAHIIMH 3aKa3a M MepeiaeT NX Ha KOHTPOJIHHO-
HUCIIBITATC/IBHYIO CTaHIUIO.

IIpu KoHTpOJIE YaCOB B MBUICBIATOHEIPOHUIIAEMOM KOPITyCE HCIBITHIBAIOT KOPITYC HA T€PMETUYHOCTH B
CHeTMaIbHOM 3aKPBITOM COCYJIe, HAIIOJTHEHHOM BOJIOH, B KOTOPBI HAarHETAETCS BO3IYX.

HHTHaI[HaTaH ornepanuss — HUCIbITAHUEC YaCOB Ha KOHTpOJ]I)HO-HCHBIT&TCHBHOﬁ CTaHIIUH. 3I[eCB qacChl
JIOJDKHBI TIPOBEPATHCS B TEUCHHE IMATH CYTOK B Pa3IMYHBIX ITOJIOKEHHUSX MO CyTKaM B KaxJIOM: IpH
TIOJIO’KEHUH 4acoB IudepOIaToM BBepX, IudepOIaToM BHA3, 3aBOJHON TOJIOBKOW BBEPX, TOJIOBKOI BHH3 U
IIATHIE CYTKH HA TPOIOJDKUTETFHOCTh X0/1a.

LL’chI)I, B KOTOPLIX B IIPOLECCE UCIIBITAHUA O6Hap}/)KI/IBaIOTC$I HEOOCTAaTKHU, BO3BpAIIAIOTCA B 6p1/1ram)1 JJIs
WCIpaBleHNs. YCTpaHEHWE HEJOCTaTKOB, €CIM ATO TpeOyeT pa300pKH BCET0 MEXaHW3Ma, MPOU3BOJIUTCS
BCEH OpHUTraoi, T. €. 9achl BHOBb pa30MpaloT, YCTPAHIIOT HEJOCTATKH U BHOBb COOHMPAOT.

Menkue neekThl YCTpaHsSET KOHTPOJEp Ha TocienHei onepanuu. Yacel, oTBeyaroliue TPeOOBaHUSIM
TEXHUYECKUX YCIOBHUI HA PEMOHT YacOB, KOHTPOJIbHO-UCTILITATENIbHAS CTAHIIUS MIepeaeT B JUCIETUECPCKYIO
JUTS OTTIPABKY Ha MPUEMHBIH ITyHKT.

BpHFaHHO-OHepaHHOHHBIﬁ METOJ MOXHO IPUMCHHUTL TaKXKE€ W IIPU PEMOHTE YaCOB 3arpaHU4YHOIO
npousBoAcTBa. Ho B 3TOM ciyyae u3-3a OTCYTCTBHUSI 3allaCHBIX dYacTe B IleXe HY>XKHO HMETh
KBATH(UIIUPOBAHHOTO YACOBIIHKA-MEXaHWKA IJII W3TOTOBIICHUS HOBBIX HIIM HCIPAaBICHUS Ae(PEKTHBIX
netaneil. Bo BceM OCTaqbHOM TEXHOJIOTHS PEMOHTA HUYEM HE OTJIMYAeTCAd OT TEXHOJIOTHUH, M3II0KEHHOU
BBIIIIC.

Taxke HHYEM He OTIMYACTCS TMPUHIMIMAIBHAS TEXHOJIOTHYEeCKass CXeMa pEeMOHTa U COOpKH
Oy INITLHUKOB.

PemonT yacoB Ha koHBeiepe. OcymiecTBiss 3amauyu, moctraeieHHble XXI|I cvezgom maptum o
JAJbHEHIIIe MeXaHU3allMK TIPOU3BOJICTBA U BHEIPCHUN HOBOW TEXHUKH, YaCOBIIMKH-PEMOHTHUKH MOCKBBI
pelnIN OpraHU30BaTh PEMOHT YacOB Ha MyJIbCHPYIONIEM KOHBeWepe. Mcronb3ys OmbIT YacoBBIX 3aBOJIOB,
Ha 3aBojie «Mocpemuac» B 1960 T. OBII CMOHTHPOBAaH IIyJIbCHpPYIONUN KoHBeHep. IlepBas ombITHAS
KOHBEHEpHas JIMHUSA, HA KOTOPOH PEeMOHTHPOBAIUCH Yachl «3Be3na» u «[lobema», Obula myiieHa B Havaie
1961 .

[Ipumenenne KoHBelepa -HAa PEMOHTE YacOB HE TOJBKO YBEIWYIIO MPOM3BOAUTENBHOCTh TpyHa U
CHHU3MJIO ce0eCTOMMOCTb, HO TaK)Ke 3HAUNUTENIbHO COKPATHIIO IIMKJI PEMOHTA YacOB U MOBBICHIIO TPYAOBYIO U
MIPOU3BOJCTBCHHYIO IMCIUIUIMHY. B TO ke BpeMs MOBBICHICS 3apabOTOK YacOBIIMKOB, pabOTArOIIUX Ha
KOHBeMepe.

B nacrosimee Bpems B 1exax 3aBoja «MocpemMuac» YCTaHOBJIEHBI IIECTh MyJIbCHPYIOMINX KOHBEHEpOB,
Ha KOTOPBIX PEMOHTHPYIOTCS KApMaHHbBIE U HAPYYHBIC Yachl U Oy IUIBHUKH.

O¢ddexT oT mpuMeHeH!sI KOHBEepOB Ha PEMOHTE YacOB IMO3BOJISIET MPEAIONaraTh, 4YTo 3Ta HOBas opma
OpraHM3alliy TPyAa Ha PEMOHTHBIX padoTax HaieT MHOTO IociefoBarenel B Apyrux ropogax CoBeTCKOTO
Coroza.

I'TABA XIlI

OPT'AHMU3ALNUA ITPUEMA YACOB B PEMOHT U TEXHUYECKHE
YCJIOBUA HA YACHI HOCJIE PEMOHTA

1. IPUEM YACOB B PEMOHT U O®OPMJIEHHUE 3AKA3A

B MacTepckux IO PEMOHTY 4YacOB 3HAYMTENIBHYIO POJb WIPACT MAacCTEpP-IIPUEMINUK, Ha KOTOPOIO
BO3JIaraeTcsi OTBETCTBEHHOCTD MEpe]] MacTepaMHU-UCIIOTHUTENSIMH 32 MIPaBUIIbHOE ONpeeieHue 1e()eKTOB B
qacax U Mepe] 3aKa3uukaMy, KOTOPbIM NPUEMIK rapaHTHPYET KadyeCTBO MPOU3BEICHHOTO PEMOHTA.

Macrep-pueMIUK [O/DKEH OBITh YacOBIIMKOM BBICOKOW KBaIM(MKAIUMM, ONBIT PabOTBl KOTOPOIO
MIO3BOJISLT OBI OBICTPO U TOYHO OTIPEAETIATH e(EeKThl B Hacax.

Ha wmacrepa-npuemmiyka AO0KeH OBITH BO3JIOXEH KOHTPOJb 3a TOYHOCTHIO XOJa 4YacoB, a MpHU
HEOOXOIUMOCTH M UX IOAPETYIMPOBKA. MacTep-IPUEMILUK IO0JDKEH OCYIIECTBIIATh HAOII0AEHHE 32 XOJ0M
4acoB O MOMEHTA CJIauu UX 3aKa3uuKy.

[IpuHuMas 4acel B pEMOHT, MPUEMIIUK O0s3aH BHUMATEIFHO OCMOTPETh MX M OOBSICHUTH 3aKa3uyHKY,
Kakue fe(eKThl HeOOXOANMO YCTPAHUTD AJISl IPUBEACHMUS YAaCOB B HCIIPABHOE COCTOSHHUE.

OcMOTp Hapy4HBIX M KapMaHHBIX 4acoOB IPHUEMILMK HAUYMHAET C JeTajeld BHEIIHEero oGopMIICHHUS —
Kopiyca, nudepOnata, cTpeiok, CTekia. 3aTeM, CHAB KPBIIIKY YacoB, OCMAaTpPHBACT JACTAlld MEXaHH3Ma,



oOpamiasi ocoboe BHUMaHHE Ha IEJNOCTh JETalel, CTENeHb 3arpsS3HeHHs MEXaHHW3Ma, KOPPO3WHHOCTH
CTaJIbHBIX JIETAJEH, COCTOSIHME, 3aBOJHOM NpPY>KHUHBI, Y3JIa PEMOHTyapa, KaMHEH U T. 1. Eciu BO3HUKHYT
3aTpyAHEHHS B OoNpenesieHNH JedeKTa B y3lie peMOHTyapa WM CTPEJIOYHOTO0 MEeXaHU3Ma, PUEMIIUK 0053aH
CHATH THdepOaT, a I onpeneIeHUs Ka9eCTBEHHOTO COCTOSHUS . 3aBOTHOUM TIPY>KUHBI CHATH OapabaHHBIH
MOCT ¥ BCKPBITH OapabaH.

B wacax c OosbIIMM HM3HOCOM MeEXaHHM3Ma CIEAyeT TakKe CHITh OanaHCOBBIM MOCT C OajaHcoM,
AHKEPHBII MOCT U aHKEPHYIO BUJIKY U IIPOBEPUTH CKAT aHTPEHAXKA.

Bce nmedexThl, BIUSIONINE Ha XOIOBBIE KadecTBa YACOB, 3AIMCHIBAIOTCS B KBHTAHIMIO. UTO Kacaercs
3aMEHBI WJIM PECTaBpalliy JeTalel BHEIIHEr0 opopMIICHHS, KaK, HallpuMep, CTeKIa, Iudepoiara, Kopiyca,
TO 3TO MOET OBITh BHECEHO B KBUTAHIIHIO JIUIIIb C COTJIACHS 3aKa3uuKa.

IIpn ocmotpe OyanWipbHWKA WM HACTEHHBIX YacOB CleyeT oOpaTWTh BHUMaHHWE Ha CpabOTaHHOCTH
OTBEPCTHI B TUIATHHAX, Ha COCTOSTHHE oceil, narnd, 3yObeB, TpUOOB H T. 1.

[onyuynB corjacue 3aka3ynka Ha YIUIaTy CTOMMOCTH PEMOHTA, MacTep-NPHUEMIIMK BBIIHCHIBACT
KBUTAHIIUIO YCTAHOBIIEHHOW (DOPMBI M TIEPBBI SK3EMILISAP BHIIAST HA PYKH 3aKa34HKY.

B kBHUTaHIIMU TOKHBI OBITH YKa3aHbI CIeAyIOIINe JaHHbIe: HOMEp MacTepcKoi, (haMuiIns, HHULHAIbBI U
ajZipec 3aKa3zyMKa, HAMMEHOBaHME YacoOB, KpaTKas MX XapaKTepucTuka (Tum, Gupma, HOMEp MeXaHu3Ma M
KOpITyca TaMm, TJIe OH NUMEETCs, a TAK)Ke METaJlI, M3 KOTOPOTO C/eNiaH KopIryc). YeTKo TOobKeH OBITh 3aIican
mepedeHp BcexX paboT ¢ yKa3aHHEeM HOMEpOB Olepanuid, NX HaWMEHOBAHWH, a TaK)X€ CTOMMOCTH COTJIACHO
JNEUCTBYIOLIEMY TMpeHcKypaHTy. JlaTa mpueMa M CpOK BBINOJHEHUS 3aKa3a TaKKe 3alUChIBAlOTCS B
KBUTAHITHIO.

[Ipn mpueMe 3akaza KBUTAHIMIO MOANMCHIBAIOT MPHUEMIIMK W 3aKa3YWK, IMMOATBEPXKIAIONINA ITHM CBOE
corjlacHe C YCIIOBHSIMHM 3aKa3a; NpH Bbladye 3aKa3a 3aKa3ylK BTOPUYHO PACHHCHIBAETCS B KBHTAHIIWH,
MOATBEPKJast MOTYYCHUE YacOB U3 PEMOHTA.

CTOMMOCTh PEMOHTa OMpEIeINeTCsS MO0 CYIIECTBYIOIIEMY MPEHCKYpaHTY W OIUIA4YMBaeTCs 3aKa3unKOM
MIOJTHOCTBIO TIPH Cade 9acoB B PEMOHT.

[lpu HexenaHWM 3aKa3uWka YCTPAaHHTh BTOPOCTENEHHBbIE Ne(EKTbl B dacax, HE BIHMAIONIME Ha HX
OCHOBHBIC XOI0BbIE KaueCTBa, MPUEMIIHK JejaeT 00 ITOM OTMETKY B KBUTAHITUH.

[Ipu BBISIBIEHUH B MPOIECCE PEMOHTA YacOB JOMOIHUTEIHHBIX /e()EeKTOB, He YKAa3aHHBIX B KBUTAHIIHH,
HO BJIMAIOOIUX HA UX Ka4CCTBO, MaCTEpCKasd o0s13aHa YCTPAaHUTHh O3TH Ileq)eKTBI. I[OHOJ]HI/ITCHLHEIH CTOUMOCTH
yCTpaHEHH 3THX Je(EeKTOB OIIauuBaeTCs 3aKa34uKOM, HA YTO IPHUEMIIMKOM BBITUCHIBACTCS KBUTAHLIUS Ha
nmorary. IIpu oTkase 3aka3duWka OT OIUIATHI JOTIOJIHWUTENbHAS CTOMMOCTH PEMOHTAa OTHOCHTCA 3a CYET
NpUEMIIHKA (€CITH JeQEKThI SBHbIC) MM MPEATPHUSITHSI.

2. BBITAYA OTPEMOHTHUPOBAHHBIX YACOB 3AKA3YUKY

3aka3 JOJIDKCH GBITL BBIIIOJIHEH B YCTaHOBHeHHBIﬁ CpPOK B IIOJIHOM COOTBETCTBHHU C YCJIOBHUAMMU 3aKa3a U
YTBEPKACHHBIMU TEXHUUECKUMH YCIOBUSIMH.

Macrepckasi HeceT OTBETCTBEHHOCTh 3@ KaueCTBO MPOW3BEACHHOTO PEMOHTA YacOB B MpeJeliaX CPOKOB,
YCTAaHOBJICHHBIX «ITomoxxeHueMm o TapaHTUsIX».

3aKa3unKy BbIJACTCS rapaHTUHAS KBUTAHIIUS.

B crnyyae yTepu WIM MOpPYM YAcOB MACTEPCKOM 3aKa34yMKy BO3MEINACTCS CTOMMOCTh €ro 4acoB B
COOTBETCTBHU C UX OHeHKOﬁ, yKa3aHHOI\/‘I B KBUTAHIIMH, a TAKXKE OIUIaUCHHAasA CTOUMOCTbL PEMOHTA. HpI/I
COTJIACHH 3aKa34MKa €My MOTYT OBITh BBIJIAHBI IPYTHE PABHOIICHHBIC YaCHI.

B cnyuae yTepu KBHTAHIIMK Yachl BBIJAOTCS MO MHUCbMEHHOMY 3asBICHUIO 3aKa34HKa C MPEIbSIBICHIEM
macropTa.

3aka3 MOXET OBITh BblAaH APYTUM JIMIaM TOJIBKO IIO NPCABABIIO HHUU KBUTAHIMKU W JOBCPECHHOCTHU
3aKa3yuKa.

[Mocne okoHuUaHMs PEMOHTA Yachl XPAHATCS B MACTEPCKON B TEYEHHE INECTH MeECSIeB. 3aKa3unka
HU3BCUIAOT 00 OKOHYAHHUH CpOKa XpaHC€HUA 3aKa3HbIM ITMCBMOM. Ilo ncreuenun YKa3zaHHOT'O CpOKa Hpena-
MPUSATHE BIIPABE PACTIOPSIUTHCS YaCaMH 110 CBOEMY YCMOTPEHHIO. .



Ipunooicenue 1

TEXHUYECKHE YCJIOBUSI HA PEMOHT HAPYYHBIX 1 KAPMAHHBIX YACOB
(AEMCTBYIOILIUE HA 3ABOJE «MOCPEMYAC»)

Hacrosmme TexHUYeCKHE YCIOBHSA PACIPOCTPAHAIOTCS Ha PEMOHT HAPYYHBIX M KAPMaHHBIX 4aCOB OTEYECTBEHHOT'O
1 3arpaHIYHOrO NMPOMU3BOJCTBA IIPH YCIOBUH, YTO B IIPOLIECCE PEMOHTA MPOU3BOAMIIACE ITOJHAS Pa30opKa MEXaHH3Ma.

§ 1. IETAJIM U MATEPHAJIBI

1. ITpu pemonte vacoB «3apsi», «Opay, «Bonray, «[lobdena», «PoanHa» ¥ Opyrux HOBBIX MapOK OTEYECTBEHHOI'O
TIPOM3BOICTBA HY)KHBIE ISl 3aMEHBI JIETaIM HE M3TOTOBJISIOTCS, a 3aMEHSIOTCSI TOTOBBIMH, BBITYCKa€MBIMH 3aBOJAMU-
H3TOTOBUTEISIMHU YacOB.

2. V3roroBisieMble JeTalv ISl 4aCOB OTEYECTBEHHBIX MapoK, CHATHIX C ITPOM3BOJACTBA, a TAaKXKe JUIS 3arpaHHYHbIX
YacoOB JOJDKHBI OBITh W3HOCOYCTOHYMBBIME M 00ecleYrBaTh HOPMAabHOE B3aHMOJACHCTBHE C CONPSKEHHBIMH
JeTaJsIMU.

3. [IpumensemMble BCioMOTaTeIbHbIE MAaTepHaNbl HE TOJDKHBI BBI3BIBATh HAPYIICHUS Pa3MEpOB AeTaliel, BIUATh Ha
Ka4yeCTBO MX OT/CJIKH U Ha raJIbBAaHUYECKOE IIOKPBITHE.

§ 2. TEXHUYECKHUE TPEBOBAHUA K KAYECTBY PEMOHTA

1. 3aBo/IHOI MEXaHU3M YacoB JOJKEH 00ECIeYHBaTh JIETKYIO U INIABHYIO 3aBOJIKY MPYKHHBIL.

2. He momxkHo ObITH OueHHs OapabaHa, KoJiec U OajlaHca, 3aMETHOTO HEBOOPYKEHHOMY TJia3zy.

3. BepTukajbHbIC W TOPU3OHTAIBHBIC JIIOPTHI OCed M TPUOOB JOJDKHBI OOECIEUYMBATH CIAKEHHOCTH JCHCTBUS
MeXaHu3Ma.

4. BanaHc 10JDKEH OBITH CTPOTO YPABHOBEIIICH.

5. IlnockocTe BoOJIOCKAa NOJDKHA OBITH TMapajUleNbHA IUIOCKOCTH OanmaHca. He momyckaeTrcs TpeHume Operera o
0aJIaHCOBBI MOCT HJIH O IICHTPAIEHOE KOJIECO.

6. BzanMoieiicTBIEe aHKEPHOW BIJIKU U OaJlaHCa IOJDKHO UCKITFOUUTh BO3MOXKHOCTh «3aCKOKaY.

7. Tlocaaka Tpuba MUHYTHOM CTPEJIKU HA OCU IIEHTPATBHOTO KOJieca IOJDKHA OBITh TIOTHOM, «HA 3aMKe».

8. Iands! TpuOOB U OCEii TOHKHBI KIMETh 3€PKATbHYIO OJIUPOBKY.

9. He momryckaercsi HAMarHUYeHHOCTD JI€TalIei.

10. MexaHu3M nepeBojia CTPENIOK TOJDKEH 00eCceYrBaTh MEPEKITIOUCHNE 3aBOAHOM FOIOBKH C MOJOXKEHHS «3aBO
Ha MOJIOXKEHHE «IIEPEBOA» U 00PATHO; CAMOIIPOU3BOJILHOE MIEPEKITIOYCHUE HE JOITYCKACTCSI.

11. ITepeBox CTpENOK OIHKEH OBITH TUIABHBIM, 00ECIIEYHBAIOIINM TOYHYIO UX YCTaHOBKY.

12. Tlpu mepeBoie CTpENOK B HANpaBICHUH, MPOTHUBOIMOJIOKHOM HX HOPMAJIBHOMY IBIDKEHHIO, Yachl MOTYT
OCTaHOBHTBCS, HO TIOCJIE MEPEKITIOYCHUS 3aBOJHON TOJIOBKU B TIOJIOKEHUE «3aBOZ» OHHM BHOBb JOJDKHBI JIEHCTBOBATH
0€3 JIOTMOIHUTENBHBIX TOJYKOB.

13. Tloka3aHust 4aCOBOW CTPEJIKH JIOJDKHBI COOTBETCTBOBATH IMOKAa3aHUSAM MHUHYTHOH cTpenku. CTpelku 4acoB He
JIOJDKHBI KacaThbCs APYT IPYTa, a TAaKXKe CTeKIIa U udepoiaTa.

14. Yacel, 3aBOojiHAst MPY)XHHA KOTOPBIX TOJHOCTHIO CIYINEHA, MODKHBI HAdaTh JCHCTBOBATh 0€3 KaKUX-THOO
BHEIITHUX BO3JICUCTBUH MOCTIE MATH-IIECTH TTOJHBIX 000POTOB 3aBOTHOU TOJIOBKH.

15. Kpenienue MexaHu3ma B KOPITyCe JAOJDKHO OBbITh MPOYHBIM, HCKITIOYAOIIMM €ro MepeMellieHre U KayaHue Ipu
3aBOJIE YaCOB U 00ECIIEUHMBAIOIIUM MEPEKITIOUCHIE 3aBOIHOM TOJIOBKHU C «3aB0JIay Ha «IIEPEBOI» U 00PATHO.

16. Crexino OOMKHO OBITH YHCTHIM, TPO3PAavYHBIM, IDIOTHO CHACTH B O0OMKE W HE ODKHO CMEIAThCs WITH
MIPOBOPAYMBATHCS OT PYKH.

Jonyckaercsi NOAKIEHKa CTEK/IA CHELKICeM WM CUHISTUKOHOM, MCKIIOYAIOUIMM BO3MOXXHOCTh MPOHUKHOBEHHMS
MBUTH WJIH BJIATH.

17. Kpsblmka 1 06010k KopIyca J0JDKHBI UMETh IUIOTHYIO TIOCAJIKY, OCYIIECTBIISIEMYIO BPYUYHYIO.

B uacax ¢ repMeTHUECKMM KOPITyCOM KpBbIIIKa JIOJDKHA OBITh 3aBUHYEHA KIIIOYOM A0 OTKa3a. [InoTHOCTH cTekia u
3aB0}1HOI>i TOJIOBKHU C CAJIbHUKOM JOJI’KHBI O6eCHe‘-II/ITI) TEPMETUYHOCTDL YaCOB Ha MbLJIC-BJIarOHCIPOHUIIACMOCTb.

18. Hanuune koppo3uiHBIX AeTajel B yacaxX HE JOITyCKaeTCs.

19. CmemeHne perynisropa OT IEHTPa He JOJDKHO TPEBBIIIATh ABYX JCICHHUNA IIKAJIBL.

20. CMa3ka 4yacoB NMPOM3BOAUTCS COTJIACHO CIIEIMaTbHON HHCTPYKIIMH TI0 CMa3Ke YacOBBIX MEXaHU3MOB.

§ 3. TAPAHTHUA

[Nocne BBHITOTHEHHOTO PEMOHTA YAaCOB MACTEPCKHE FAPaHTUPYIOT MCHPaBHYIO UX padoty, cornacHo IlonoxeHuto o
rapaHTHsX.



Ilpunooicenue 2

METOABI UCITBITAHUA 1 KOHTPOJIb KAYECTBA

1. B mpomecce peMOHTa KayecTBO 3alleIUICHHs] BCe KMHEMAaTHUYeCcKOil Iernu oT O6apabaHa O aHKEPHOTO Kojeca
TpoBepsieTcs cienyommM o0pazoM. Bpamias 3aBojHYIO TOJIOBKY Ha HECKOJIBKO OOOpPOTOB, 3aBOJAT NPYXKHUHY JUIS
BpauieHus 3youarod nepenaun kosec. Koryia pa3BopoT 3aBoTHOM NMPY>KWHBI KOHYUTCS, aHKEPHOE KOJIECO Ha MTHOBEHHE
OCTaHOBHTCS W, BCIEACTBHE OOPAaTHOTO AEHCTBUS MPY>KHHBI, JOJDKHO COBEPIINTh HECKOJIBKO OOOPOTOB B OOpaTHYIO
cTopoHy. UeMm OoibIie Takix 0OOPOTOB CAETAET aHKEPHOE KOJIECO, TEM KaUeCTBEHHEE 3allCIUICHHE.

2. OceBble 3a30pbl KOKIOH Mapel, paAnaibHOE W TOPLIOBOE OMEHHE KOJIeC MPOBEPSIOT M0 MHIUKATOPY, a IPH €ro
OTCYTCTBUH — HAOUIYTIb.

3. OceBple 3230pBI BUWIKH IPOBEPSIOT TAKUM )K€ CTIOCOOOM, KaK M y KOJIEC, T. €. THHIIETOM.

ITocie mpoBepkn OCEBBIX 3a30pOB M YCTPAaHEHHUS] BO3MOXKHBIX IEPEKOCOB MPOBEPSIIOT IIOJIOKEHUE KaXI0ro 3yda
aHKEPHOI'0 K0Jieca Ha BXOJHOM U BBIXOJHOM MaJeTax 1o BbICOTE.

3aTeM BU3yaJbHO MPOBEPSIOT BEIMUMHY YTIJIOB: IIOKOS, MOTEPSHHOTO IMyTH U NafeHus. i 3TOro npyXuHy 3aBOJAT
Ha 1,5-2 o6opoTa 3aBOIHOM TOJOBKH, HAKUMAIOT MTUHIIETOM Ha XBOCT BWJIKH, TIEPEBOJIAT €€ OT OJHOTO YCTaHOBOYHOTO
wtudTa K Ipyromy 1o Tex IHop, MoKa aHKEpHOE KOJIECO CAEIaeT MOJIHBIH 000pOoT.

4. OceBoii 3a30p Mexny uandamu OajaHca M OIMOPHBIMU KaMHSIMH, a TaKKe paauajbHBIA 3a30p MPOBEPSIOT
MTUHLIETOM.

Buenwne Oananca B IEJIOM 10 INIOCKOCTH M HAPY)KHOMY IMAMETPY IIPOBEPSIIOT BOCBMEPKOIA.

5. HeoOxomuMmblIii 3a30p MEX/y KOITbeM BHIIKM M IIPEIOXPAaHUTEILHOM MOBEPXHOCTHIO IBOWHOTO POJIMKA IIPOBEPSIOT
cremyonM oOpazoM. Iloa3aBomaT mpyXMHY IO T€X IOp, MOKa XBOCT BWJIKM OKA@XETCS MHPIKATBIM K OJHOMY
OTpaHWIUTENBHOMY MITU(TY. [IMHIIETOM OTBOAAT XBOCT BHJIKM OT OTPaHWYMTENBHOTO INTH(TA 7O MOMEHTa CONpH-
KOCHOBEHHUSI KONbS C IPEAOXPAHUTENBHONH IOBEPXHOCTBIO PpOJHMKA M 10 BEJIWYMHE OTKIOHEHUS BWIKH OT
OTPaHUYMUTENBHOTO INTH(TA ONPEAEIAIOT MPAaBWIBHOCTh 3a30pa. 3aTeM IEepPeBOIAT BHIKY K JPyroMy orpa-
HUYHUTEIBHOMY IITU(TY ¥ IPOAEIBIBAIOT TO XK€ CaMoe.

ITocie mpoBepku 3a30pOB MEKAY KOMBEM M IIPEIOXPAHUTEIBHOW MOBEPXHOCTBHIO JBOWHOTO POJHMKA MPOBEPSIOT
3a30pBI MEXKAY PO’KKaMHU BUJIKM M UMITYJIbCHBIM KaMHeM (3JUIUIICOM).

6. YcTaHOBKY BOJIOCKA IO TUIOCKOCTH, IIEHTPY, BHEUTHEHN KOHIIEBON KpHUBOI (Operery) nmpoBepstoT Ha Tias.

IloBOpOoTOM IpagycHUKa JO KpalHUX IOJIOKECHUH MIPOBEPSIOT YCTAHOBJICHHBIN 3a30p U NPaBUJIBHOCTD IOJIOKEHUS
9TOT0 Y4acTKa BOJIOCKa (3a30p MEXIy BOJIOCKOM M IITU(TaMH TPaIyCHUKA JOJDKEH COCTaBIATH mpumepHo 0,5 +- 1
TOJIIMHBI BOJIOCKA), ITOJIOKEHHE BOJIOCKA P XOI€ YaCOB TaKXKe IPOBEPSETCS €0 «UTPOi» B IITU(TAX.

7. paBuibHOCTH X04a (pUTMa) HPOBEPSIOT clieayronM obpazom. [Ipu chymieHHOH 3aBOAHON MpYKHHE OajlaHC
JIOJDKEH YCTaHaBIIMBATHCS TAK, YTOOBI MMITYJIbCHBII KAMEHb HAXOJWICS Ha JIMHUW LIEHTPOB W BXOJWJ B I1a3 aHKEPHOU
Buikd. IlocnenHsst B cBOIO odepenb NOJDKHA HAXOIUTHCS Ha PAaBHOM PACCTOSIHUM OT OIPaHWYMTEIBbHBIX IITH(TOB, a
TUIOCKOCTBH MMITYJIbCa BXOIHOM MaJIeThl — COMPUKACATHCS C 3yOOM aHKEpPHOTO KoJjieca.

8. TIpoBepka Ha COOTBETCTBHE TpeOOBaHUAM, coiepkammmcs B mm. | — 20 moappasgena «TexHuueckne u
Ka4eCTBEHHBIC TPEOOBAHNUS OCYIIECTBISIETCS ITyTEM BHEIITHETO OCMOTPA.

9. HamarHM4eHHOCTD AeTalNeH IPOBEPAIOT UyBCTBUTEIBHBIM KOMITACOM.

10. Ha repMeTHYHOCTh 4Yachl MPOBEPSIOT MyTEeM BBIIEPKUBaHUA MX He MeHee 30 mun B cocyle ¢ BOAOW NpH
KOMHATHOU TeMIIepaType U BhICOTE BOJSHOTO cToba He menee 0,5 .

11. TouHOCTh XO#a HAPYYHBIX W KapMaHHBIX 4YacoOB TIPH PeMOHTe mnposepstor Ha mpubope I11Y-4 B mectu
NOJIOKEHMSIX: IdepOiaToM BBEpX, HU(epOIaToM BHU3, TOJIOBKOH BBEPX, TOJIOBKOI BIIPaBO, TOJIOBKOH BHHU3, FOJIOBKOM
BJIEBO.

12. Tlocne peMOHTa Yachl HCIBITHIBAIOT HA MPOTSDKEHNH IISITH CYTOK: LdepO1aToM BBEpX U BHU3, TOJOBKOH BBEPX
1 BHU3 (B K&XKJIOM ITOJIOXKEHUH — OJIHU CYTKH), B IISIThIE CYTKH — Ha MPO/I0JDKUTEIBHOCTh X0/a.

Ipunooicenue 3

TEXHUYECKHUE YCJIOBHS HA PEMOHT BY/IHWJIBHUKOB
N HACTOJIBHBIX YACOB (AEUCTBYIOIIUE
HA 3ABOJAE «MOCPEMYAC»)

§ 1. JIETAJIM U MATEPHAJIBI

Texamueckue YyCIIOBUA, TPEABABIIAEMBIC K ACTAISIM U MaT€prajiaM HACTOJIBHBIX YaCOB U 6y,I[I/IJIbHI/IKOB, TaKHEC XK€,
KaK 1 Ipyu pEMOHTC PYYHBIX U KAPMAHHBIX YaCOB.

§ 2. TPEBOBAHUA K KAYECTBY PEMOHTA

1. 3aBoHO MexaHU3M OyIMITBHUKOB M HACTOJIHBIX YacOB JIOJDKEH 00eCTIeYMBaTh O€30TKA3HYIO 3aBOAKY IPYKUH.
2. Iloka3aHHsI 4acOBOM CTPEIKU JOJDKHBI COOTBETCTBOBATH IOKA3aHMAM MHUHYTHOH cTpenku. Ilpu coBmerneHun



4acoOBOW W MHHYTHOH cTpelok Ha muppe 12 momyckaercsi OTKIOHEHHE B TOKa3aHUAX He Oojiee YeM Ha MOJOBHUHY
HaMMEHBIIETro AeNIeHus IIKaiubl 1udepbnara. CTpenkn He JOIDKHBI KacaThesl APYT APYra, a TakKe CTekiIa U mudep-
Onara.

3. He nomyckaetcst Ouenne Kosec 1 0anaHca, 3aMETHOE HEBOOPYKEHHBIM TJIa30M.

4. BepTHuKaJbHBIE U TOPU30HTAIBHBIE 3a30pbl KOJEC U TPUOOB JIOJDKHBI OOECIIEUUTh IUIABHBIA «CKAaT» KOJECHOU
CHCTEMBL.

5. banaHc oKeH OBITH CTPOTO ypaBHOBEIIEH.

6. B3anmopeiicTBue cucteMbl OaaHc — aHKepHasl BUJIKA JIOJDKHO MCKIII0OYaTh BO3MOXKHOCTB 3aCKOKa dJIIHIICa (MITH
mTudTa).

7. bananc OynuiIbHUKA W HACTOJBHBIX YacOB MPH JII000H CTENEHN 3aBOJKH MPYXKHUHBI HE JOJDKEH «IIPUCTYKHBATHY,
T. €. YAapATh 3JUIUIICOM WIXA MITU(PTOM O PO’KOK aHKEPHOW BWJIKU MPU CBOEM IIPEJICIBHOM OTKJIOHEHHH OT ITOJI0KEHHS
paBHOBECHSL.

8. Lands! TprOOB 1 Oceit AOIKHBI OBITh OTIIOJIUPOBAHBI 10 3€PKAJIBHOTO OIecKa.

9. @OpuKUMOHHAs NPYKHUHKA I[EHTPAILHOrO Kojeca M Iuaiiba, 3akpervisionias 3Ty TMPYXKUHKY, TOJDKHBI
obecrieunBaTh HaTsSHKEHHE, HEOOXO0AUMOE sl TIEPEIBHIKECHUS OCH IIEHTPAIILHOTO KOJIeca BMECTE C MUHYTHBIM TPHOOM,
U BpalIeHNE CTPEIOYHBIX KOJIEC.

10. CurHayipHbIl BaJIMK C (PUKIHOHHOW NPYXHHKOW JOIDKEH OOECHeYMBaTh HAJEKHOCTh I10/1a4d 3BYKOBOTO
CHTHaJIa B 3apaHee yCTaHOBJICHHOE BPEMs.

11. IlmockocTs BoJIOCKA JNOJDKHA OBITH MapajuleNibHa IUIOCKOCTH OajaHca. Bce BUTKM BOJIOCKA JOJDKHBI OBITH
PpacIooKeHbI Ha TOCTaTOYHOM PACCTOSHUH JPYT OT APYTa, I TOr0 YTOOBI IPY MaKCUMAaJIbHON BEJTMYMHE aMIUTUTY BT
KoJiebaHuii OanaHca OHU HE CONPUKACAINCH.

12. Indepbnar OyauiabHUKA M HACTOJNBHBIX YacOB IOJDKEH OBITH YCTAHOBJIEH Oe3 3aMETHOro Inepekoca u 0e3
CMEIIEHNSI OTHOCHTEJIFHO OCH IICHTPAJIHOTO KOJIeca.

13. Crexsio AOMKHO OBITH YHCTBIM M TIPO3PAYHBIM M HE WUMETh Je(EeKTOB, MPEMATCTBYIOMNX MEPEIBIKCHUIO
CTPEJIOK.

14. Crekio JOKHO OBITH TUIOTHO MPIDKATO K KOPITYCY.

15. Kpennenue mexaHu3Mma B KOpIyce OyIWIbHUKA U HACTOJIBHBIX YaCOB JOJDKHO OBITh IPOYHBIM, HCKIIIOYAOIINM
BO3MOXKHOCTbH €T0 MEPEMEIIECHHS WU KadaHusl.

16. He nonyckaercst Haymmuue B Oy IMIIbHUKAX U HACTOJBHBIX Yacax JeTajiel, TOKPBITHIX KOPPO3Heil.

17. Cma3ka OyIWJIPHHKOB M HACTOJIbHBIX YacOB MPOM3BOJAUTCS B CTPOTOM COOTBETCTBUH CO CIIEIMAIBHOMN
HWHCTPYKLIHEH.

18. By iMNBbHUKY 1 HACTOJIBHBIE YaChl JIOJDKHBI paboTaTh 0€30TKAa3HO MPU TeMIIepaTypax BHEIIHEH cpepl oT +5° 1o
+40°C.

19. OTkiOHEHHE BO BPEMEHH OT 3apaHee YCTaHOBJIEHHOTO MOMEHTA IT0Jjadl 3BYKOBOTO CHTHAJIA JOITyCKaeTcs He
Gosiee +5 MUHYT.

20. [Tpo1oIKUTENBHOCTD CUTHATIA OT OJHOMW ITOJTHOM 3aBOJIKH NPY KMHBI I0JDKHA OBITh He MeHee 20 cexk,.

21. IIpomomKNTETBHOCTh X0Aa OyAMIIBHUKOB M HACTOJBHBIX YacOB OT OJHOMW IOJIHOHM 3aBOAKH HPYKMHBI JOJDKHA
ObITh: U1 OyNMIBHUKOB W HACTOJBHBIX YAaCOB C CYTOYHBIM 3aBOJOoM — He MeHee 30 wac, ams OyTWIBHUKOB U
HaCTOJIBHBIX YacOB C HEAETHHBIM 3aBOIOM — He MeHee 168 uac.

2. PerynupoBka TOYHOCTH XO#a OyAWJIBHHMKA I'PaIyCHUKOM IPH IEPEMEIICHUH €T0 OT CPEIHEero IOJIOKSHHUS IO
KpaifHero B 00 CTOPOHBI JOJDKHA 00€CIIeYnBaTh BO3MOXKHOCTD U3MEHEHHUS CYTOYHOT'O X0Ja He MEeHee YeM Ha +3 MuH.

[Ipumeuanne. Ilpu peryaupoBKE TOYHOCTH XOAa B MPOLECCE PEMOHTa OTKJIOHEHHWE TPAaIyCHHKA OT CPEIHETO
HOJIOXKEHHMS HE JIOJDKHO TPEBBIIIATH TIOJIOBUHBI YIiIa HANOOJIBIIEr0 CMEICHUS.

Hpunoxcenue 4

IHOJIO’)KEHHUE
O I'APAHTHU HA YACBI IOCJIE PEMOHTA
(AEUCTBYIOLIEE HA 3ABOJIE «<MOCPEMYAC»)

§1

[locne BBITOIHEHHOTO PEMOHTa YacOB MAcTepPCKHE TapaHTUPYIOT MCHpaBHYIO paboTy ux (IpH ycloBUH
NPaBUJILHOTO OOpAILEHHs C YacaM1) B TEYCHHUE CIICAYIOLIMX CPOKOB CO JIHS BBIJIaU 3aKa34YHKY:

a) KapMaHHBIC U HAPYYHBIC YaCbl OTCYCCTBECHHOI'O IMPOU3BOACTBA KaJ'II/I6pOM cBoime 20 MM, BBITYIICHHBIC ITPOMBIIII-
JICHHOCTBIO 32 TIOCNEAHUE 5 JIET........ 12 mec.

0) To e, OoJiee paHHUX BBITYCKOB......6 Mec.

B) Hapy4HbIE Yachbl OTE€YECTBEHHOTO MMPOM3BOACTBA KAITHOPOM 110 20 M........... 6 Mec.

') KapMaHHBIE M HAPYYHBIE Yachl 3arPAHUYHOTO NPOU3BOCTBA U CEKYHIOMEDHL......... 6 Mec.

1) OyIMUTEHUKH M HACTOJIbHBIC Yachl HA KaMHSX, BBITYILCHHbIE POMBIIIICHHOCTBIO 32 MOCIEIHUE 5 JIeT . .... .6 Mec.

¢) OyJMJIBHUKH M HACTOJIbHBIC Yachl HA KAMHSX OOJiee paHHUX BBIITYCKOB U 03 KaMHeii.......3 Mec.

’K) HACTCHHBIE, HAITOJIbHbIE ¥ HACTOJIbHBIE Yackl . . .12 mec.
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MakcumanbHOE OTKJIOHEHHE 0 TOYHOCTH XOJa 4YacoB 3a CYTKHM B TEUYEHHE CpOKa TapaHTUM JIONMYCKaeTcs B
npeenax:

a) JUIsl HApy4YHBIX YacoB C IMAMETPOM MEXaHH3Ma

10 20 MM............ +2 mun

0) 11 HApYYHBIX U KapMaHHBIX YacoB C AWaMETpOM MexaHu3Mma oT 20 MM U BBIILE....... =1 mun

[pumedanne. [y yacoB 3arpaHUYHOTO MPOM3BOJCTBA € OONBIIUM H3HOCOM MEXaHHU3Ma.......... 4-2 mun.

B) 1151 Oy JUITEHIKOB U HACTOJBHBIX YacoB (Ha

KAMHSX).......... . . . £2 mun

T) U1 OyAWIIPHUKOB, HACTOJIBHBIX 9acoB (0e3 KaMHeil) U XOIUKOB........ ... +2,5 mun

) 1711 HACTCHHBIX M HAIOIBHBIX YacoB . . . =1 mun

€) JI7IS1 9acOB C CEKYHIOMEPOM...... £1 mun

) JIUIsl 4aCOB C CEKYHAOMEPOM (TIpY BKIIFOUEHHOM CEKYHIOMEPE) ............ +1,5 mun.
3) Ut cekyHaoMmepoB 3a 30 mun xona . . . . +2 cex
§3

IIponomKUTETFHOCT X0Ja YaCOB C CYTOYHBIM 3aBOJIOM OT TOJHOM 3aBOJAKH MPY>KUHBI JOJDKHA OBITh He MeHee 30
yac.

JIs KOHCTPYKIUH YacoB C OoJiee UIMTEIHHBIM 3aBOJOM MPOJOJDKHTEIEHOCTh XOJa JIOJDKHA COOTBETCTBOBATH
TEXHUYECKUM YCIOBUSIM Ha HOBBIC YaCHI.

Jiis yacoB 3arpaHMYHBIX MApOK U 9aCOB CTAPHIX BBITYCKOB OTEYECTBEHHOTO IPOU3BOACTBA JOMYCKACTCS CHIKCHUE
CpOKa MPOOIKUTENFHOCTH X0a 110 15%.

§4

Ha gacer ¢ MUJINHAPOBBIM XO40M, IITAMIIOBAHHBIC U C OOJIBIINM M3HOCOM MEXaHU3Ma rapaHTusa CpoKa CJ'[y)K6BI ux
IMOCJIC pEMOHTA HEC YCTaHABJIMBACTCA.
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I[Ipn Menkom (YacTUYHOM) pEMOHTE 4YacoB, HE TpeOyIomeM NONHOHW pa300pKHM MeXaHHW3Ma, MacTepPCKHe
TapaHTHPYIOT B TEYCHHE IEPHOOB, yKa3aHHBIX B§ |, JMHUIIb KAadecTBO NMPOM3BENCHHOW pabOTHl, HO TapaHTHH 3a
TOYHOCTh M JJIUTEIBHOCTh XOJa 9YaCcOB HE JAIOT.

§6

KagecTtBo 3aBOHON MPY>KUHBI U TMPYKUHBI 00S MacTepPCKHE TapaHTHPYIOT TOJBKO B TOM CiIydae, €CIM HOBas
MIPY’KMHA CTaBUJIACh B MaCTEPCKOI IIPH PEMOHTE YacoB.
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IIpu Bo3BpaTe yacoB B MACTEPCKYyIO B TEUEHHE rapaHTHUHHOTO CPOKa JUIs MOBTOPHOTO (OECIIaTHOTO) PEMOHTa CPOK
rapaHTUU He MPOJAJISETCs.
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IF'APAHTHS HE PACITPOCTPAHSIETCH:

a) Ha 4achl 3arpsA3HEHHBIC U C MEXaHWYECKUMH IOBPESKICHUSAMH (IIOJOMaHHbIe HAr(bl Ocel, TPUOOB, 3aBOAHOTO
KJIF0Ya, BMATHHBI B KOPITyCe H APYTHE);

0) Ha Jachl, MOBPEXKICHHBIE KOPPO3HEH.

Ipunoxcenue 5

JOMOJHEHMUE K «ITOJOKEHUIO O TAPAHTHSIX HA UACHI,
BBINYIIEHHBIE OTEYECTBEHHOI YACOBOI1 MPOMBIIIJIEHHOCTBIO
C 1 OKTSIBPS 1961 r.» (BBEJEHO HA 3ABOJIE «<MOCPEMYAC»

C 1 JEKABPS 1961 r.)

l"apaHTHIfHBIN CPOK CIyX OBl YaCOB HEKOTOPBIX MapoK, a TaKke OYyAMIBHHUKOB YBEIMYEH CIeXyIOIINM



obpazoM:

a) Ha yacel Mapku «CTonmaHbIe» BMecTO 12 MecsiieB — 1» MecsIieB.

0) Ha yackl MapKu «3aps» BMecTo 6 MecsieB — 12 mecsIes,

B) Ha OyIWJIBHUKH U HACTOJIbHBIEC YaChl HA KAMHSIX BMECTO 6 MecsIeB — 9 MecsIeB,

') Ha MasorabapuTHbIe Oy IMIHLHUKH BMecTO 6 MecsaueB — 18 mecsiies,

I) Ha 4achl HACTEHHBIC, HANIOJBbHBIE U HACTOJBHBIE C MPOJOKUTEIBHOCTHIO X0a CEMb B 0oJiee CYyTOK
BMecTO 12 MecsaneB — 18 Mmecsiies.

Ilpunosicenue 6

CJIOBAPb TEXHUYECKHUX TEPMHMHOB

Axc — ochb Oananca

AHrpeHax — 3y0uatas nepenaya

AHKep — BUJIKa

ApoHIMpoBaHHE — yMEHbBLIEHHE HAPYKHOTO IMaMeTpa KoJieca WIIM yMEHbIIIeHnEe OHeHUs KoJieca

Banancsare — npucnoco6ienue 11 ypaBHOBEIIMBaHUs OaaHca

Burens — cepbra B meiike Koprryca KapMaHHBIX 4acoB

Bymon — mMerannnyeckas onpasa st KaMHS

BexkcenpHOE KOJIECO — KOJIECO IS IIEPEIady BPAIICHNS] OT MHHYTHOTO TpHOa K 4acOBOMY KoJIecy

Benpmammaa — MammHa U1 OTJIETKH 3yObeB KoJrec

Benbidaiine — HaIMIBHUK JUIS OTAENKH 3yObeB KOJeC

l'aproBanne — mpuIaHWe METALTy KECTKOCTH IMyTEM HAKJIENKHA MOJOTKOM MM MHOTOKDATHOW NMPOKATKH MEXIY
BaJIKaMHU

I'moGen — MocCT 11 moAepKaHus Koieca

['pabiuTHXxenb — Py4YHOM pe3ell AJ1sl TOKAPHBIX paldoT, BHIMOJIHAEMbBIX 0€3 3aKpeIIeHUs pe3iia B CynnopT

JlekmreitH — HakJIaJHOW KaMEHb

3HaMsI — MPHUCTIOCOOJICHUE THIIA KOHTYKTOpa JUIsl CBEPJICHUS MEJIKUX OTBEPCTHIH HA TOKAPHOM CTaHKE

MMmynsc — TOTUOK, MTHOBEHHAs Ilepeiada yCUIIHS

Kirobka — py4JHbIe THCOUKH

Konuzsap — pasBeprka

KonoHmreitH — amuiic, kaMeHb OBaJIbHON ()OPMBI, HAXOSIIUICS B TPEAOXPAHUTEIFHOM POJIMKE aHKEPHBIX 9acoB

KopHIanT — NMUHIETH pa3nuaHoil popMer

JloxmTeitH — KaMeHb ¢ OTBEPCTHEM IS HAT(bI OCH, TPHOOB

JIrodpt — 3a30p, cBOOOAHOE IPOCTPAHCTBO

Hurbank — rpaHeHasi, KpyrJiasi WK POAOJITOBaTasi HAKOBAJIBHS C OTBEPCTUSIMU Pa3HOTO pa3Mepa

[Mennenbdenep — npyKUHHBINA MOABEC MasSTHUKA

[Momuphaiine — HaMMIBHUK C OY€Hb MEJIKOW HACEUKOW, TPUMEHSIEMBIN /TSI TTIOJIMPOBAHUS

[TyTurosnpl — TOHKas AepeBsHHAA MaJlOUKa, 3aTOUEHHAs AJI1 YUCTKU OTBEPCTUN

PemMoHTyap — y3en 3aBojia 4acoB U I1€PEBO/Ia CTPEIIOK

Tpub — mrectepHs ¢ MaJIbIM KOJIMYECTBOM 3yOI1I0B

Tpubmac — npucnocodeHue st "3MEpeHus: TPHOOB

®deBka — nasuTbHAs TPYOKa, HANPABIISIONIAS CTPYIO TNIAMEHH NPH MAsSHUM, 3aKAJIKE WJIH OT)KUTE MEJIKHUX JieTaneit

Oubl] — 3aMIlla, HAKJIECHHAs Ha JOLIeUKe

®dunarens — Kycok JepeBa, 0OBIYHO TBEPOH MOPOAbI (TTaJibMa), MPUMEHSIEMbIH B KaUeCTBE OIOPHI ITPH OTMIIOBKE
MEJIKUX JIeTajaen

@ro3eifHOE KOJIECO — 3aBOJHOE KOJECO, MOCPEACTBOM KOTOPOTO NMPHBOIUTCS B ACHCTBHE MEXAHH3M 4YacoB OT
IBUTATEIS (TUPHU WITH TIPYKITHE )

®DyTep — naTyHHasI BTYJIKa C OTBEPCTHEM

QypHUTYpa — 3anacHble AE€TaIN 4acoB, B MIMPOKOM 3HAYEHUH — MPUHAUISKHOCTH AJISI PEMOHTA 4acoB

IHandmammaa — cTaHOK 11t 00paboTKH mard

[ITatoH — naTyHHAas ONpaBa C 3aKPEIUICHHBIM B HEW KAMHEM

DJIpIITEHH — MEJIKO3ePHHUCTBIH TOYMIBHBINA KaMeHb (MUKPOKOPYHII)
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OI'TIABJIEHUE

IIpenucnosue
I'maBa |. TeopeTuueckne 0CHOBBI H NPUHIMIBI AECTBUS YaCOB
1. Onpenenenuie U Ha3HAYEHUE
2. IlpuHIMnI AeHCTBHS YacOB U OCHOBHBIE (DOPMYJIBI JUTS pacyueTa - X Koje0aTeIbHOH CHCTEMBI
I'naza |1. KoHcTpyKIMsA HAPYYHBIX M KADMAHHBIX YaCOB
. [lpuHIMnManbHast KOHCTPYKTUBHASI CXeMa YacoB
. KonebarenpHast cuctemMa 1 KOMIICHCAIIMOHHBIE YCTPOCTBA
. Onopsr 6ananca
. Heranu, perynupyromue repruos Konebanuns Oananca
. Jleranu XoJ1a ¥ UX B3aMMOJICHCTBHE C OaJaHCOM
. Konecnas mepenaua mexannsma (aHTpEHAXK)
. Koncrpyknust nsurarens
. KoncTpykuus y3na 3aBojja 4acoB U [1€pPEeBO/Ia CTPEIIOK
. Kperunenune mexanusma u mudeponara
10. IIpoTuBOyHapHOE YCTPOHCTBO B HAPYUHBIX Hacax
11. ABTOMaTH4YeCKUH 3aBOJI B HAPYUHBIX Yacax
12. KOHCTpYKTHBHAsI CXeMa Hapy4YHbBIX dJIEKTPHYECKUX YacCOB
I'masa I11. O6opynoBanue 4acoBoii MacTepcKoii 1 001IMe YKA3aHHUS 10 PEMOHTY 4acoB
1. Opranmzarust pabodero Mecra
2. TunoBoe 00OpyIOBaHNE M HHCTPYMEHT
3. IloaroToBka pabo4ero Mecra st pEMOHTa 4acoB
4. [NocnenoBaTeNbHOCTH U MOPSAIOK B paboTe MpH pa3zdopke U cOOpKe 4acoB
I'naBa IV. OcHoBHBbIE M BcnmoMoraTeabHble MATEPUAJBLI H NMOJYy(hadpuKaThl, NPUMeHsieMble TPH PEMOHTE
4aCOB, M OTAeJbHBIC BU/bI 00pa00TKH MeTa/LJIOB
. MeTannel U UX CIUIaBb
. Hepeo
. IImactmaccsl
. HacoBble KaMHU
. HacoBble Macna
. lnudyromue u momupyomye MaTepHabl
. Motro1ue BemiecTsa U pacTBOPHI
. Pa3Hble BcriomoraTenbHbIe MaTepHaibl
. Buzter 00paboTKn METayuIoB M TUIIOBBIE TEXHOJIOTHYECKHE TIPOIECCHI
I'naBa V. PeMOHT Hapy4HBIX 1 KADMaHHBIX YaCOB
. IlocneroBaTenbHOCTH OTIEPALIMI TIPH PEMOHTE
. Kopnyc
. Meranu y3na Gamanca
. Crpenku u mudeponaT
. OtnenbHbIE AeTany NepeJadd i peMOHTyapa
. JleTanu cyCKOBOTO MEXaHU3Ma
. AHTpeHax
. JIBurarens
. Mexanusm 3aBoza
10. YUncTka KapMaHHBIX U HAPYYHBIX 4aCOB
11. Coopka KkapMaHHBIX ¥ HApYYHBIX YaCOB U MX CMa3Ka
12. OcobeHHOCTH peMOHTa HapyYHBIX JIEKTPUIECKUX YacOoB
13. KoHCTpYKIUS 1 pEMOHT MEXaHM3Ma X0/1a IIMTHHPUIECKIX JacoB
14. PeMOHT IPOTHBOYAAPHOTO YCTPOWCTBA HAPYYHBIX M KAPMAHHBIX YaCOB
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15. Yacel ¢ aBTOMAaTH9IECKUM 3aBOJIOM

16. Yacs ¢ KaJleHAapHBIM YCTPOUCTBOM

17. ABTOMaTHYECKUI KOPPEKTOP X0J1a HAPYUIHBIX YaCOB

I'maBa VI. KoHcTpyKuusi 4 peMOHT OyIMIbHUKOB

1. Koncrpykius

2. lepenaua. CTpenouHbIi U CUTHAIBHBIA MEXaHU3MBbI

3. PeMOHT OyIMIbHUKOB

4. Hapy4HbIe 9achl-OyIHIBHUK

5. ABTOMOOWIIEHBIC 3JICKTPOMEXaHHIECKHIE TaChI

I'naBa VII. KoHcTpyKIMsl HACTEHHBIX YaCOB M PEMOHT MX

. Mexanusm xoza

. Mexanmn3m 00st HACTEHHBIX YacOB

. Mexanmu3m 00st ¢ 9eTBEpTAMHI

. Hachel co CTpYHHO-THUPEBBIM 3aBOJIOM

. Pazbopxka gacoB

. bapaban ¢ npyxuHo#i

. YucTka 1 cOOpKa HACTCHHBIX YacOB

. [Tyck vacoB

. XOIIMKH ¥ UX PEMOHT

10. IlpucraBHO X011 YacoB

I'aasa VIII. KoHcTpyKIusi M peMOHT CeKYH/I0MEPOB, XpOHOTpPa()oB M XPOHOMETPOB

. [IpuHnun necTBus CEKyHAOMEPOB

. PeMoHT cexynmomepoB

. PemoHT XpoHOTpadon

. KonTpoms cO0pKku KOMIUTAKAIIIT

. HazHauenue 1 KOHCTPYKITUS XPOHOMETPOB

. Pa3bopka i peMOHT XpOHOMETPOB

. COopka XpOHOMETpPOB

I'nasa IX. Cma3ka yacos

1. Ha3znauenue cma3ku

2. TexHOJOTHA CMa3KU YacoB

I'maBa X. PeryjupoBka 4acoB Ha TOYHOCTH X0/Aa

1. CyTouHBIN X0 U Bapualuu Xojaa

2. PerynupoBka 4acoB

I'naBa XI. HoBble (hopMBbI B OpraHu3anmy Tpyaa U CTPYKType NpeaNpUsiTHI 110 PEMOHTY YacoB
I'nasa XIl. Opranusanus npueMa 4acoB B PEMOHT M TeXHMYeCKHe YCJI0OBHS HA Yachl N0cjae peMOHTA
1. Ilprem gacoB B peMOHT 1 0OpMIICHHE 3aKa3a

2. Brigaga OTpeMOHTHPOBAaHHBIX YacOB 3aKa3YHKY

Ipuioxenus:

1. TexHmueckue ycIoBHA HAa PpEMOHT HapyYHBIX U KapMaHHBIX 4acoB (IeicTByromue Ha 3aBoie «MocpeMyuacy)
2. MeTonbl HCHIBITAHNS ¥ KOHTPOJIb Ka4eCTBa.....

3. TexHu4ueCcKue yCIOBHA HA PEMOHT OyJMIFHIKOB U HACTOJBHBIX YaCOB (AEUCTBYIONINE Ha 3aBoje «Mocpemdacy)
4. ITono>xeHKe 0 rapaHTUH Ha Yachl II0CIIe PEMOHTA (JieiicTBYIOIIee Ha 3aBojie «MocpeMyacy)

5. Hononnenue K «[lonokeHno 0 rapaHTUsIX Ha 4achl, BBIIYIICHHbIE OTE€YECTBEHHOW YaCOBOW MPOMBIIIIEHHOCTHIO
okTs10pst 1961 r.» (BBeneno Ha 3aBoae «Mocpemuacy ¢ 1 nexabdbps 1961 r.)

CjoBapb TeXHHYECKMX TEPMHHOB

Jlutepatypa
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