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YCTPOMCTBO I'A30OYIIJIOTHUTEJIbHOI'O KJAIIAHA JIJIA 3ATPY30YHOT' O
VCTPOUCTBA IITAXTHOU IIEUU

ObnacTe TeXHUKH

Hactosimee nzo0pereHne OTHOCUTCS, B LIEJIOM, K YCTPOMCTBY
ra3oyIJIOTHUTEJIBbHOTO KJIaMaHa JJjIsl 3arpy304HOr0 YCTPOMCTBA IAXTHOH meun, bonee
KOHKPETHO K BEPXHEMY MJIM HUJKHEMY YCTPOMCTBY ra30yIUIOTHUTENBHOIO KJIANaHa,
IJIsl IPEAOTBPALIEHUs] TOTEPh EYHOrO ra3a B 3arpy304HOM YCTPONCTBE JOMEHHON
neyu.

YpOoBEHb TEXHUKHU

3arpy3ounslie ycrporictBa Tuna BELL LESS TOP® (6eckoHycHOe 3arpy304HOe
YCTPONCTBO) IJIs IIAXTHBIX MeYel HAILIN IUPOKOE MPUMEHEHHE B IPOMBIIIIEHHOCTH
Ha NPOTSKEHUHU Nociennux aecaruineruil. [locnenqnuii npuMep Takol yCTAaHOBKH
packpbIT, HanpuMep, B US 4,071,166. Dta ycTaHOBKA CBOAUT K MUHUMYMY YTEUKY
JOMEHHOTO ra3a u3 KOJIOIIHUKA MedH Onarogaps ¢yHKIHMOHUPOBAHUIO OJHOTO MU
HECKOJBKUX NMPOMEKYTOUHBIX OYHKEPOB JIsI XPAHEHHS IUXTOBBIX MAaTEPHAJIOB I10
NPUHLNNY HTI03a UK BO3AYIIHOTO LIa03a. Juist 3Tol nenu kaxaelii OyHKep UMeeT
BEPXHUN ra30yNJOTHUTENbHBIN KJIallaH U HUXKHUN ra30yNJIOTHUTENbHBIN KJIanaH s
repMETUYHOTO NEePEKPBITHS COOTBETCTBEHHO BIYCKHOIO U BBIMYCKHOIO OTBEPCTUM
OyHkepa. Bo Bpems 3arpy3ku OyHKepa BEpXHUI ra30yIJIOTHUTEIbHBIN KjlamaH
OTKPBIBAIOT, & HU)XKHUI ra30yIJIOTHUTENbHBIN KjanaH 3akpbiBaloT. Korna marepuan
BBITPYIKAIOT M3 OYHKepa B Me4b, HIKHUH Ta30yIJIOTHUTENbHBIN KJIalaH OTKPBIBAIOT, &
BEPXHUH ra30ymJIOTHUTENbHBIN KiamnaH 3akpbiBatoT. B US 4,071,166 packpbiTa
CYLIHOCTb IIMPOKO UCHOJb3YEMOr0 YCTPONUCTBA ra30yMIOTHUTEIBHOIO KJIallaHa ¢
KJIAIAHOM CTBOPYATOrO THIA, B KOTOPOM 3aCJIOHKA SIBJAETCS HAKJIOHAEMOMN
OTHOCHUTEJIbHO €IMHCTBEHHOTO Basia. OCh 3TOTO Bajia pacnojokeHa MPUOITU3UTEIbHO
Ha MJIOCKOCTH THe3/a kjanaHa. [IockonbKky B OTKPBITOM MOJOXKEHUU 3aCJIOHKA JOJKHA
OBITH MOJTHOCTHIO OTBENECHA 3a MpeNesibl TPAEKTOPHHU JBUKEHUS] MaTepuala, To
ycrpoiictBo cornacHo US 4,071,166 TpeOyer 3HAYUTENBHOTO IPOCTPAHCTBA IJIS1 3TOTO
B BEPTUKAJbHOM HAIPABJICHUH.

bonee xoMnakTHass KOHCTPYKLMsS yCTPONUCTBA ra30yIUIOTHUTEIBHOIO KJIalaHa

npeanoxena B EP 2 000 547, B kOTOpOH UCHOJB3YKOT PbIYaXXHbIA IPUBOJIHOU
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MEXaHHU3M Ji NePEeMEIlEHUs 3aCTIOHKH MEXKIY 3aKPBIThIM MOJIOKEHUEM B
FepMETUYHOM KOHTAKTE C THE310M KJIANAaHA U OTKPBITHIM MOJIOKEHUEM HA YAAJIECHUU
OT rHe3/a KjarnaHa. PeluaskHbIi NPUBOJIHON MEeXaHU3M oOecrneunBaeT JUHEHHOE U
NOBOPOTHOE JIBMJKEHHE 3aCJIOHKU B pacueTe Ha TO, YTOOBI sl IBMIKEHUS 3aCJIIOHKU
TpeOOBaJIOCh MEHbIIE TPOCTPAHCTBA.

ITpu Tom, uto B US 4,071,166 OoTCyTCTBYyeT yIOMUHAHUE 00 HCIIOJHUTEIBHOM
MEXaHHU3Me, UCMOJb3YEMOM IS mepeMenieHus 3acaoHku, B EP 2 000 547
NPEeII0KEHO, YTO UCTIOTHUTENbHBII MEXaHU3M BKJIOYaeT B ceOsl TUHEHHbIN
TUJPABINYECKUN MOPLIEHDb, NPUAAK NN NOBOPOTHOE JBUKEHNE HAKJIOHSIOIIEMY
BaJy, C KOTOPBIM COE€IMHEHA 3aCJIOHKA.

Jpyroe yCTpOMCTBO ra30ynjaOTHUTEIBHOTO KJlanaHa npeanoxeHo B EP 2 449
327, B KOTOPOM B OTHOLIEHUHU 3aCJIOHKHU MCMOJB3YIOT UCIOJHUTEIbHBINM MEXaHU3M
JBOMHOIO NENUCTBUs JUIs NEPEMELIEHUs 3aCJIOHKU MEXY 3aKPBIThIM MOJOXEHUEM B
FepMETUYHOM KOHTAKTE C THE31OM KJIANIAHA U OTKPBITHIM MOJIOKEHUEM HA YAAJIECHUU
oT rHe3fa knanana. Kak u B npegsiaymem ciayuae, B EP 2 449 327 npennoxeHno, 4ro
WCIIOJTHUTEIbHBIN MEXaHU3M BKJIIOUAET B Ce0s TUHEHHBIN TUIPaBIMYECKUN MOPIIECHb.

IIpenMymecTBO TaKUX JIMHEHHBIX THAPABIUYECKUX MOPIIHEH 3aKJIYAETCs B
TOM, 4TO OJlaroziapst HOCTOSHHO JEHCTBYIOLIEMY THIPABINYECKOMY J1aBICHHIO
yIJIOTHEHUEe obecneunBaroT B 10OoM ciaydae. Kpome Toro, ecinu k 3acioHke
NPUJIArarT JOMOJHUTEIbHOE YIJIOTHAKIIEE AaBJIEHUE OT APYTroro HCTOYHUKA
JAaBJIEHUs, TAKOrO KakK, HAIpUMep, AABJICHHUE B LIAaXTHOHN MeYH, TO AONOJHUTENbHOE
NepeMeleHUE 3aCIOHKH JIETKO MOTJIOMAT UMEKIUMCS THAPABINYECKUM
aMOPTU3aTOPOM B IHAPaBINYECKOM nopiHe. I[Ipu 3TOM HeAOCTATKOM TaKuUX
TUAPABIMYECKUX MOPIIHEH SIBISAETCS HEOOXOAUMOCTh B THAPOCUIOBOH YCTAHOBKE H
TUAPABINYECKOW TPyOONpPOBOAHON pa3BOJKe, KOTOPbIE, KaK MPABUJIO, CYUTAKOTCS
TOPOTUMH, MOTYT CO371aBaTh PUCKU JJIs1 O€30MacCHOCTH U TPEOYIOT PErysipHOro
TEXHHUYECKOTO O0CIyKUBAHHUS.

Texnuueckas 3agada

Llenp HacTOSIIIEr0 U300PETEHHS 3aKIF0YAETCS, CIEOBATEIbHO, B TOM, YTOOBI
NPEeAOCTAaBUTh YCTPONCTBO ra3OyMIOTHUTENBHOTO KJlallaHa JUIsl 3arpy304HOTO
yCTPONCTBA WIAXTHOW ME€YH, B KOTOPOM HCKJIFOUEHBI BbIIIEO3HAYEHHbIE HEJOCTATKU.
Ota nenp JOCTUTHYTa Oyaronapsi yCTpOHCTBY ra30yIUIOTHUTENBHOIO KJIalaHa,

3asBJE€HHOMY B 1. | ¢popMymbl n3o0peTeHus.
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OO6mee onucanune N300 peTeHNUs

ITocpencTBOM HACTOSIIIEr0 H300pETEHUS MPEAYCMOTPEHO YCTPOMCTBO
ra3oyImJOTHUTEIbHOTO KjanaHa JJjis 3arpy304HOT0 YCTPOMCTBA MIAXTHOMN MeYH,
BKJIIOUaroIIee B ceOsi 3aCIOHKY, KOTOpasi B3aUMOJIEHCTBYET C THE3/I0M KJialaHa, u
UCTIOJHUTEbHBIA MEXaHU3M 3aCJIOHKH I IEPEMEIIeHUs 3aCIOHKH MEXIY 3aKPBITHIM
MOJIOKEHUEM B TepMETHYHOM KOHTAKTE C THE3JA0M KJjamaHa U OTKPBITHIM MOJOKEHUEM
Ha yIaJleHUH OT THe3/a KjanaHa.

CornacHo HacCTOsIIEMY M300PETEHHIO HCIIOJHUTEIbHBIH MEXaHU3M 3aCJIOHKHU
BKJIFOYaeT B ce0sl HAKJIOHSIO U Bajl, COEAUHEHHBIN C 3aCJIOHKOH, 3JIEKTPOIBUTATENb
C BbIXOAHBIM BaJIOM, COCAUHCHHBIM C HAKJIOHAOIIHUM BaJIOM U TOPMO3HOEC YCTpOﬁCTBO,
npUAaHHOE 3JIEKTpOoaABUTATENO. TOPMO3HOE YCTPOMCTBO, Oy yun BBEIEHHBIM B
3a0€CIJICHUE, BBIMOJIHEHO AJI NPECAOTBPALCHNA BPpallCHUA BRIXOAHOTO BaJia
SJIEKTPOABUTATEIIA. HcnonHuTeapHbIA MEXAQHU3M 3aCJIOHKU BKJIKYAET B ce6$[ TAaKXe
NepesaTOuYHOe YCTPOMCTBO, PACMOJOKEHHOE MEXAY BBIXOIHBIM BaJOM
QJIEKTPOABUTATES U HAKIIOHAK UM BaJIOM, NMPUYIEM IEPECAATOTYHOC YCTpOfICTBO
BBIMMOJIHEHO AJIA N€pe€aavu BpallaTCJIbHOI0 ABUXKCHHUA BBIXOIHOT'O BaJia
3JIEKTPOJBUIATENsI HA HAKJIOHAIOWUN Bal. Ilepenqatounoe ycTpoicTBO numMeeT
CBO6OI[H]>II>1 Xona, BBIITOJIHEHHBIU AJIL HaJIU4us NpeaABapUTEIbHO 3aI[aHHOI71 BCJIMYUHBI
AOCMYCTHUMOTO Bpall€HUA MEXKAY BbIXOAHBIM BaJIOM 3JICKTPOABUTATEIA U
HAKJIOHSIO M BaJiOM.

ITocne Toro Kak oauH U3 OYHKEPOB OCYLIECTBUT MOAAYY HAXOMSIIIEr0oCs B HEM
HACBITHOTO MaTepuasia B IIAXTHYIO MeYb, 3aTBOP AJISI BBIMYCKA MaTepuaja y HHKHEro
OoTBepCTHsI OYHKEpa 3aKPBIBAIOT, & HUKHUM ra30yIMJIOTHUTEIbHBIN KiamnaH
nepeMeInarT Ha ero KjarmaHHOe THEe30 Ui U30Jsuu OyHKepa OT JaBJIEHUs B
maxTHoU nevyu. CrenoBaTeNbHO, NaBJieHUe B OyHKepe cOpachIiBarOT TaKUM 00pa3om,
YTO CBEKUU HACBHIMTHOW MaTepual MOKET IMOAaBAThCs B OYHKEp B pe3yjbTaTe
OTKPBITUSI BEPXHETO Ta30yIMJIOTHUTEIbHOTO Kjanana. [locie Toro Kkak naBjieHHE B
OyHkepe OyneT cOpOIIEHO, pa3HOCTh AaBJICHUS] MEXKAY MIAXTHOW MEUYbl0 U O YyHKEpOM
COCTABJIACT BEJIMUHNHY B JUANIaA30HE OT 1 a0 3 6ap, NpeAnOUYTUTCIIBHO B AUANTa30HE OT
1,5 no 2,5 6ap. OTo Oosee BHICOKOE aBJieHHUE B IIAXTHOW MeYHU NEeHCTBYET Kak
IOTIOJIHUTEJIbHOE JaBJIEHUE, MPOTAJKHUBAIONIee 3aCJIOHKY Ha THE3I0 €€ KJiamaHa, u
MOKET JIETKO MOABHUTaTh 3aCJOHKY ¢ OoJjiee MIOTHOW MOCaAKON Ha THE310 KJlamaHa.
DTO NOMOJHUTENbHOE ABHKEHUE 3aCIOHKH MePearT Ha HAKJIOHSIO MK Bajl 3aCJIOHKHU

H, TEM CaMbIM, Ha UCIIOJTHUTENbHBIM MEXAHU3M 3aCJIOHKU. B pemICHUAX, U3BCCTHBIX U3
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YPOBHSI TEXHUKH, B KOTOPBIX UCIIOJHUTEIbHBIH MEXaHU3M 3aCJIOHKH BKIIOUYAET B ce0s
rUApPaBINYE€CKUN NOPLIEHD, 3TO JONOJHUTENbHOE ABUKEHNE MOTJIOIAT
rUAPaBINYECKUM aMOPTU3aTOPOM, UMEIOUIUMCS B THAPABINYECKOM MOPLIHE.

JlonoNHUTENbHOE ABUKEHHE 3aCIOHKH BCJIEACTBHE PAa3HOCTU AABJIEHUS MEXKIY
IIaXTHOMW MeYbi0 U OYHKEPOM MOKHO NMPENOTBPATUTD C OOJIBLIIUM TPYAOM.
CnenoBaTeNbHO, KaKETCSI HEMOCTHIKUMBIM, YTOOBI HCIIOTHUTEIbHBIN MEXaHU3M
3aCJIOHKH BKJIFOYAJ B ce0st OJIOKUPOBOUYHOE YCTPONCTBO AJIsl OJOKMPOBKYU JBHIKEHUSI
UCIIOJHUTEJIbHOTO MEXaHU3Ma 3aCJIOHKH MOCJIe TOTO, KaK 3aCJIOHKA Oblia BhIBEJEHA B
CBO€ YIJIOTHSIOLIEE MOJIOKEHUE.

OnHako, TeM He MeHee, 3TO Kak pa3 TO, YTO MPEAJIOKEHO MO HACTOSLIEMY
nzo0pereHn0. PaKTHUECKH, UCTIOJHUTEIbHBIN MEXaHU3M 3aCJIOHKH COTJIACHO
HACTOSIIIEMY H300PETEHHUIO BKJIFOYAET B Ce0s SJIEKTPOABHUTATENb C IPUJAHHBIM €MY
TOPMO3HBIM YCTPONHCTBOM AJIs YAE€P KaHUs BBIXOJHOIO Bajla 3J€KTPOABUTaTeNs OT
BpallleHUs MOocJje TOTO, KaK 3aCJIOHKA OKaXXEeTCs B CBOEM YIJIOTHSIOLIEM MOJIOKEHUH.
ITocne TOoro, Kak TOPMO3HOE YCTPOHCTBO OyIeT BBEEHO B 3alleIJICHUE,
3JIEKTPOABHUTATENb MOKHO OTKJIIOYUTH, 3KOHOMS TEM CaMbIM NoTpebieHue
snekTposHepruu. Kpome Toro, koraa 3J1eKTpoABUraTeNlb OTKJIIOYEH, HET HUKAKOTO
pHUCKa €ro neperpesa u NOBPEXAEHUS B Pe3yJbTaTe 3TOTO.

Hcnonb3oBaHue 31€KTPO3HEPTUU BMECTO THAPABINYECKON S9HEPTUH JAeT
NPEeUMYINEeCTBO, 3aKJIIOUAIOIIEeCcss B TOM, YTO 3JIEKTPOIHEPTHs, B 11ejoM, Ooee
aerkonoctynHa. Her HeoOxogumocTu B oOeciedeHnu HU JOPOTrOi THAPOCUIIOBOM
YCTAaHOBKH, HU THAPABIMYECKON TPyOONPOBOAHOM pa3BOAKHU. Takke yMEHbIIEHbI
PUCKH B TJIaHe 0€30MacCHOCTH U PACXOAbl HA TEXHUYECKOE 00CTyKUBAHHUE.

JlononHUTENbHOE ABMKEHNE 3aCJIOHKU BCJIEACTBHE PAa3HOCTU JAABJIEHUS MEXIY
IIaXTHOH MeYbl0 U OYHKEPOM IMOTJIOMAKT COrJIACHO HACTOSIIEMY U300pETEHUIO C
MIOMOII[bIO NIEPENATOUYHOTO YCTPONCTBA, PACIOJOKEHHOTO MEXKY BBIXOJHBIM BajJOM
3JIEKTPOJBUIATENs U HAKJIOHAKINUM BajioM. Ilepenatounoe yCcTpolHCTBO UMEET
CBOOOIHBIN X0/, KOTOPBII JOCTATOUYEH AJISI TOTO, YTOOBI 00ECIEUnTh BpaIleHue
HAaKJIOHSIOIIEro Baja Ha MpeIBapUTENbHO 3aJaHHYI0 BEJIUYUHY, IPUUYEM 3TO
BpalleHNe He NMepPearoT Ha BBIXOAHON BaJ 3JIeKTpoABHUraTens. Takum obpaszom,
3JEKTPOABUTATENb U TOPMO3HOE YCTPOHCTBO HE MOTYT OBITh MOBPEXAEHBI TIOA
AeMCTBUEM JOMOJHUTEIbHOIO ABUKEHUS 3aCIIOHKH, BBI3BAHHOTO Pa3HOCTHIO NaBJIEHUS

MEKJy IIaXTHOH MeYbi0 U OYHKEPOM.
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HpeI[l'IOLITI/ITeJ'IbHO, ONpeaABapUTECIIbBHO 3aJaHHas BCJINYIUHA JOTTYCTUMOTIO

BpameHus coctasuset ot 0,1° go 0,5°, npeanoururensHo ot 0,25° no 0,35°. Takoe

)
BpaleHne crocoOHO 00eCneunTh JOCTATOUHOE NMePEeIBUKEHIE 3aCIOHKH NPU
NPUJIOKEHUU JaBJIEHUSI CO CTOPOHBI IIAXTHOM MeYH.

ITepenaToyHoe yCTPONWCTBO BKIKOYAET B ce0s MEXaHU3M 3y04aTOro 3aLenyieHus
st obecneyenus: Tpedyemoro cBoboaHoro xona. Ilepenaroynoe yCTpoOHCTBO MOKET
BKJIIOYATH B ce0s1, HAMpUMep, MJIAHETAPHYIO 3yOUaTyro nepegayy, reIMKOuIaIbHY 0
3y04aTyr mnepenady, KOHMYECKYIO 3yOUaTyro mepenady u T. 1.

B nmpeanouTuTenbHOM peIleHUH TOPMO3HOE YCTPOHCTBO MPENCTaBIsIeT COO0H
3JIEKTPUYECKUN TOPMO3 IBUTATES.

IIpeanoyYTUTENBHO, MEXY 3aCIOHKOM U THE370M KJiallaHa PacIOOKEeHO MATKoe
YIUIOTHSIOLIeEe PUCIIOCOOICHNE, HATIPUMEDP CHIIMKOHOBOE VILNIOTHUTEIbHOE KOJBIIO,
CaJIBHUKOBas Ha6I/IBKa, KOJIbLIO C KPYIJIBIM CCYCHUEM U T. II., IPUYEM MATKOC
YIUIOTHAKOIICC HpI/ICHOCO6J'IeHI/Ie SABJIACTCA CXKUMAaEMbIM IO HeﬁCTBHeM BBICOKOTI'O
JAaBJICHUA. Msrkoe YIOJIOTHAKOIECC HpI/ICHOCO6J'IeHI/Ie MOIXKET 6I:>ITb BBINMOJIHEHO AJIA
obecnieueHusl ABUIKEHUS 3aCJIOHKHU HA BEIMUYUHY IPUMEPHO A0 3 MM.

ITocpencTBOM HacTOSIIEro H300PETEHUs TaAK)KE IPEyCMOTPEH KOPITYC HUKHETO
ra3oyIJIOTHUTEIbHOTO KJIaMaHa JJs 3arpy304HOr0 YCTPOMCTBA MAXTHOH MeuH,
IpUYeM KOpPIYyC BKJIIOYAET B ce0s yCTPONWCTBO ra3oymiIOTHUTEIBHOrO KilanaHa, Kak
OMHUCAHO BBILIE U THE3/10 KJIAlaHa, MOoJIepKUBaeMoe KOPIyCcoM U
B3aUMOJENCTBYIOLIEE C 3aCIOHKON YCTPONCTBA ra30yIJIOTHUTEIBHOTO KJIalaHa.

Kpome Toro, mocpencTBOM HaCTOsIIEro H300peTeHUs MpeayCMOTPEH Crnocod
SKCIUTyaTalUy ra30yNJIOTHUTENBHOTO KJlallaHa 3arpy304HOro yCTPOHCTBA MAXTHOH
ne4yu, MpUYeM ra3oyIIOTHUTEIbHBINA KJIalaH BKJIYaeT B ce0si yCTPOHCTBO
ra3oymjJOTHHUTECIBbHOT'O KjlallaHa, KaK OIMKUCAaHO BbILIC, IPUYIEM CHOCO6 BKJIFOYA€T B
ce0si: ynpaBJIeHUE 3JIEKTPOIBUTATENIEM, COETUHEHHBIM C HAKJOHSIOIIUM BaJIOM, TAKHUM
o6pa30M, LITO6I>I NpUBECTHU 3aCIIOHKY B FepMeTH"IHbeI KOHTAKT C THE3AOM KJlallaHa,
OCTaHOBKY 3JIEKTPOJBUraTeNsl U BBEJEeHUE B 3allelJIeHe TOPMO3HOI0 yCTPOiCcTBa
TaKUM o6pa30M, t‘ITO6I:>I YAECPKATDH BbIXOI[HOfI BaJl DJICKTPOABUTATEJIA OT BpALICHUA,
NPUIOKEHNE BHEIIHErO AABJICHUS K HUKHEH CTOPOHE 3aCIOHKHU TaKUM 00pa3om,
LITO6I:>I Aajee NpuKumMaThb 3aCJIOHKY € YIIOPOM B THE3A0 KJlallaHA, MIPpUYIEM
HAKJOHSKIINHI BajJ NPU 3TOM najiee Bpamaercsa. [lepenatounoe ycTpoicTso

BBIITOJTHEHO TaKUM 00pa3oM, 4TOOBI MOTJIOLIATh AajibHElIee BpaleHne
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HAKJIOHSIOIIEro Basia 0e3 mepesaun 3TOTro AajbHEHIIero BpaleHnst Ha BbIXOJHOM BaJ
3JIEKTPOABUTATENS.

Takum oOpa3om, Kak TOJBKO 3aCJIOHKA OyJIeT BBICTABIIEHA C YIIOPOM B FHE30
KJIAMlaHa, 3JIEKTPOABUTATENIb MOXKET OBITh OTKJIFOYEH, UCKII0Yasl TEM CaM bIM
HEHY KHBIN pacXxOJ 3JIEKTPO3HEPTUHU U Neperpes djeKTpoasurarens. bnaronaps
cBOOOIHOMY XOAy WJIHU JIOPTY B MePEIaTOYHOM YCTPOMCTBE JTI000€ NOMOJHUTEIbHOE
IABHKEHUE 3aCJIOHKH BCJIEICTBHE PA3HOCTU AABJIEHUS MEXIY IaXTHOUN MeUblo U
OYHKEepOM MOIJIOIMAIOT C MOMOLIBIO MEePEIaTOYHOr0 YCTPONHCTBA, a HE IEPENA0T Ha
3JIEKTPOJABUTATENb UJIM TOPMO3HOE YCTPOICTBO.

Kpatkoe onucanue ueprexen

Huxe Ha ocHOBe NpuMepa NPUBEAEHO ONMUCAHUE NIPEANOYTUTENBHOIO
KOHCTPYKTHBHOTO BBITMOJIHEHHUS COTJIACHO U300PETEHUIO CO CCHIJIKOM Ha MpHiaraeMble
4epTexHu, Irie:

Qur. 1 BHUJ B aKCOHOMETPHUH y3Jla HU)KHErO ra3oyIIOTHUTENbHOIO KjanaHa ¢
yCTPOHCTBOM ra30yIJIOTHUTEIBHOTO KJIallaHa COTJIACHO U300pEeTEeHHIO0, U

Qur. 2 BUJ B IIONEPEYHOM pa3pese y3Jia HU)KHEro ra3oymioTHUTEIbHOTO
KJlarmaHa cornacHo ¢ur. 1.

Onucanue NpeanoOYTUTEIbHBIX BAPUAHTOB KOHCTPYKTUBHOTO BBIIOJHEHUS

B nienoMm, ycTaHOBKa MIAXTHOMN MeYH BKJIIOYAET B c€0sl MIAXTHYIO MeYb C
3arpy304HbIM YCTPOMCTBOM IIAXTHOW MEUYH, PACIOJOKEHHBIM HaJl HEH AJid NOJauu
HIMXTOBBIX MAaTEPUAJIOB B IIAXTHYIO MEYb.

3arpy304Hoe yCTPOMCTBO MAXTHOH MEYH MOXKET BKJIIOYATh B ceOsl
€IUHCTBEHHBIN (IIKUXTOBBII) OyHKep. [Ipu 3TOM, Kak MpaBUJIO, MPEIyCMAaTPUBAIOT ABA
wiu 0osbpie OyHKEpPOB, YTO MO3BOJISIET 3arPy’KaTh OAUH OYHKEp IMUXTOBBIMU
MaTepHajJaMH, B TO BPEMsl KaK IIUXTOBBIE MaTEPHUAbl H3 IPYyroro OyHKepa MoJarmT B
IIaXTHYIO nmevyb. Kak XOpoIo u3BECTHO U3 YPOBHS TEXHHUKH, KaXKAbIH OYHKEp
BKJIFOYAET B ce0s 3aTBOP IJIs BHIIyCKA MaTepualia Ha BBIXOAe OYHKepa,
NpeayCMOTPEHHBIHN ISl YAEPIKAHHUS [IUXTOBBIX MAaTEPHATIOB B OYHKEpe UIIU IS
cOpoca MIUXTOBBIX MAaTEPUAJIOB B IIAXTHYIO me4yb. Kpome Toro, kaxkasiii OyHKep
000pyaOBaH BEPXHUM Ta30yIJIOTHUTEIbHBIM KJIAIIAHOM Ha BXOJe OyHKepa U HH)KHUM
ra3oyIJIOTHUTENIbHBIM KJIAIAHOM Ha BBIXOJ€ OyHKepa. DTH BEPXHUN M HUKHHUI
ra3oyIIOTHUTEbHBIE KJIAaHbl HCTIOJNB3YIOT U1 OTCEYEHHS NaBleHus B OyHKepe

COOTBCTCTBECHHO OT aTMOC(bepHOFO JaBJICHHUA U OaBJICHUA B IICYHN.



10

15

20

25

30

- 7-

Ha ¢ur. 1 u 2 cxeMaTU4HO NpenCcTaBieH y3el 2 HUKHEro Tra30yIIOTHUTEIbHOTO
KJamnaHa 3arpy304HOro yCTpOMCTBA AaXTHOW MEYH.

Takoit y3en 2 HUXKHEro ra3oymjaoOTHUTEIbHOrO KJanaHa BKJIOUYaeT B ce0st Kopryc
4 xyamaHa ¢ BXOAHBIM OTBEPCTHEM O, COOOMIAIOIUMCS C BBIXOIOM OyHKepa u
BBIXOJHBIM OTBEPCTHEM 8, COOOLIAIOIUMCS C PaCIpeeIUTeIbHBIM YCTPONCTBOM (He
MOKa3aHO) AJIs MOJauy IIUXTOBLIX MAaTePHAJIOB B MIAXTHYIO neub. [IIuxToBbie
MaTepHabl, TOJyUYeHHbIE U3 OyHKepa uepe3 BbIXoJ OyHKepa, MPOXOIST Yepe3 BXOJHOE
OoTBepcTUE 6 KOopIyca 4 KJalaHa, a 3aTe€M NPOXOIAT Yepe3 BbIXOAHOE OTBEPCTHE 8 U
MOCTYNAKT HA PACHPEAEIUTEIbHOE YCTPONUCTBO.

V3en 2 HUKHErO ra3oyIIOTHUTENbHOTO KJlalaHa BKIYaeT B ceOs Takke
KoJbLeBoe rHe310 10 kyianaHa, KOTOpPOe pacHoI0oKEeHO BHYTPH Koplyca 4 kjianaHa, u
YCTPOUCTBO 14 ra3oynjaoTHUTENbHOTO KJalaHa C 3aIOPHBIM 3J€MEHTOM KJanaHa WUilu
3aCJIOHKOH 12, KOTOpas BBIMOJHEHA AJIS B3aUMOJENCTBUS ¢ rHe310M 10 knanaHa st
3amupaHus BXOAHOTo oTBepcTHs 6. 3acioHka 12 QyHKIMOHAIBHO COEIUHEHA C
HAKJIOHSAKIIUM BaJIOM 24 C MOMOIIBIO OMOPHOTO pbluara 22 sl nepeMeleHus
3aCJIOHKH 12 B MOJIOK€HUE KOHTAKTa ¢ rHe3a0oM 10 kjnanaHa M U3 TaKOrO MOJIOKEHHUS.
YcrpolicTBo 14 ra3oynjJOTHUTENBHOTO KJIalaHA BBINOJHEHO AJA NepeMEIleHUs
3aCJIOHKHU 12 MEXAy OTKPBITHIM IOJIOKEHHEM (HE MOKA3aHO) U 3aKPBITHIM
nojoxxeHuem, kak BugHo Ha ¢ur. 1 u 2. Kpome Toro, 3acnonka 12 cuabxena
KOJIbLIEBBIM MSITKMM YIUIOTHSIIOLINM NpUcnocobieHneM 16, KoTopoe B MOKa3aHHOM
KOHCTPYKTHUBHOM BBINIOJHEHUHU NPUAAHO 3aCIOHKE 12.

YmnorHswmee npucrnocobdienue 16 noJKHO NMpuKUMaThCs K THe3ay 10 kinamaHa
C yIOPOM B YILUIOTHSIIOMIYIO MOBEPXHOCTH AJIsl 00eCTIeUeHHsI Tra30HEPOHULIAEMOCTH.
ANbTepHATHBHO, YILIOTHsIOIEee Mpucnocobienue 16 MoxkeT ObITh MPeayCMOTPEHO Ha
rHesne 10 knanaHa.

YerpoiicTBo 14 ra30oymiIoTHUTENBHOTO KJIallaHa BKJIFOYAET B ce0s Takxke
3JIEKTPOJABUraTeNb 26, nepeaaTouyHoe yCTPOUCTBO 28 U TOpMO3HOE ycTpolcTBo 30.
OnexTponBurartenb 26 BKJIOYAET B ceOsl BBIXOIHOM BaJ (HE MOKa3aH), KHHEMAaTHYECKHU
CMIAPEHHBIN C HAKJIOHSIOUIUM BaJIOM 24 yepe3 nepefaTodyHoe yCTPOHCTBO 28.

OnekTpoaBuraresb 26 cpabaTbiBaeT ISl BpalleHUs] HAKJIOHSIOIEro Baja 24
TakuM 00pa3om, 4ToOBI MepeMemaTh 3aCIOHKY 12 MeXAy OTKPBITHIM MOJIOKEHUEM H
3aKPBITBIM MOJIOKEHUEM. Bpalenne u3 OTKPBITOrO MOJIOKEHUS B 3aKPBITOE

MOJIOKEHUE OCYLIECTBIISIIOT MO YIJIOM, cocTaBiisitoum ot 0° mo 100°.
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Korna 3acnonka 12 HaXOAUTCA B 3aKPBITOM MOJIOKEHUU, TOPMO3HOE YCTPOUCTBO
30 BBOIAT B 3all€IJIEHUE, A 3JIEKTPOABUrATENb 20 OTKJIOYAKT, TEM CAMBIM yAEPKUBas
3aCJIOHKY 12, MO CyIIecTBy, B 3aKPbITOM MOJIOXKEHUU. TOpMO3HOE ycTpoicTBO 30,
KOTOPO€ MOJKET MPENCTaBIATh COOOH SIEKTPUYECKUI TOPMO3 ABUTATENS,
INPEANOYTUTENBHO HHULUUPYOT OJJHOBPEMEHHO C TEM, KaK OTKJIOYaKT
sJeKTpoaBUraTenb 26. byneTr BnojHe NOHATHO, YTO KPATKOBPEMEHHOMN 3a€pKKOHN B
OTKJIFOYEHUH dJIEKTpoaBUraTesist 26 MokHO npeHeOpedn. [Ipu 3TOM Takas 3aeprkka He
NOJI’)KHA TIPEBBIIIATh HECKOJBKO CEKYH/, MPEANOUYTUTEIbHO HE JOJIKHA NMPEBBIIATH 2
C, YTOOBI UCKJIFOUUTH MEPETPEB JICKTPOABUTATENS 26. AHAJIOTHYHO, KOTa 3aCJIOHKA
12 HaxOaUTCS B OTKPBITOM MOJIOKEHUH, TOPMO3HOE YCTPOUCTBO 30 MOKHO BBOAUTH B
3aleNJIEHUE, a 3JIEKTPOABUraTe b 26 MOKHO OTKJIIOYATh.

ITockonbKy Ha 3JIEKTPOABUraTENb 26 HE MOAAOT HUKAKOE HANPSI)KEHUE, KOTAa
3aCJIOHKY 12 ynep>KHBarOT B OTKPBITOM WJIU 3aKPBITOM IOJIOKEHHH, MOKET OBITh
YMEHBIIEHO MOTpPeOIeHHe 3IeKTPOIHEPTUH dJieKTpoaBurareneM 26. Takke MoxkeT
OBITH YMEHBIIEH HArPEB 3JIEKTPOABUTATEINS 26, UCKIIOYAsl TEM CAMBIM HEOOXOIUMOCTh
B JOMOJHUTEJIBbHOM OXJIQKACHUU 3JeKkTpoasurarens 26. Ilo cymectsy,
3JIEKTPOIHEPTHS SIBJIsIETCSl MOTPEeOHON TOJBKO TOrAa, Koraa 3acjionka 12 moskHa ObITh
nepeMeIneHa U3 OTKPhITOTO MOJIOKEHHUS B 3aKPBITOE MOJIOKEHNE, U HA00O0POT.

st mepenaToO4YHOro yCTPOUCTBA 28, pacHOJIOKEHHOIO MEXKY BBIXOJAHBIM BajJOM
3JEKTPOABHUTATENS 26 M HAKJIOHSOIIUM BaJoM 24, mpeaycMoTpeH CBOOOAHBIN X0 UIIH
TIOQT, BBITOJHEHHBIH I HAJTHYHS NPEIBAPUTEIbHO 3aAaHHON BEJIHMYHHBI
JOMYCTUMOTO BPAILl€HUsI MEXY BBIXOJAHBIM BAJIOM BJIEKTPOABUraTess 26 u
HAKJIOHSIO UM BajoM 24. Takum oOpa3om, faxe Npu BBEAEHHOM B 3aleNJIEHHE
TOPMO3HOM ycTpoiicTBe 30, koraa 3acioHka 12 HaXOAUTCS B CBOEM 3aKPbITOM
MOJIOKEHUH, BO3MOKHO OTpeaesIeHHOe nepeMelnenne 3aciaonku 12. Ilepenatounoe
yCTPOUCTBO 28 MOKET BKJIOYATh B ce0s1 MEXaHU3M 3y0UaToro 3alerieHus,
NPEeANOYTUTENBHO, MNIAHETAPHYIO 3yOUuaTyro nepegauy.

C yMeHbIIEHUEM J1aBICHUS B OYHKEpEe Pa3HOCTh NaBJIEHHS MEXAY IaXTHON
neyblo U OYHKEPOM BO3pacTaeT. JTa BO3PACTAIOIasi PA3HOCTh AABJICHUS BO3IEHCTBYET
Ha HIDKHIOK CTOPOHY 32 3acioHKH 12 u moABHTraeT 3acioHKy 12 Ha Oonee MmIoTHYIO
nocanaky Ha rae3no 10 kianana, BbI3bIBasl BpalllalOLlee NBUKEHUE HAKIOHSIOLEro
Baja 24.

OnHaxko, Onarogapsi mpeayCMOTPEHHOMY MEPeIaTOYHBIM YCTPOUCTBOM 28

CcBOOOHOMY XOJy Bpallarolnee ABM)KEHHE HAKJIOHSIOIIEro Bana 24, BHI3BAHHOE



- 0.

BBILIEYTOMSIHYTOH Pa3HOCTHIO NaBJIEHU, (IIPU 3TOM) MOTJIOIIAKT NEePeIaTOUYHBIM
yCTPOMCTBOM 28, a HE epenaroT HU Ha BBIXOJHOMN BaJl 3JIEKTPOABUTraTeNs 26, HU HA
TopMo3Hoe ycrpoiicTBo 30. Takum oOpa3om, Bpamarmee IBUKEHUE HAKJIOHSIOEeTO
Baja 24 He MOXXET MOBPEAUTh BBIXOJHOMN BaJ 3JIeKTpoABuUraresis 26, KOTOPbIA

00e31BHKEH TOPMO3HBIM yCTpOHcTBOM 30.
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IIEPEYEHb CCBIJIOUYHBIX OBO3HAUYEHUI

y3€Jl HUJKHETO ra3oyIJIOTHUTENbHOrO KilalnaHa
KOpPIyC KJIalaHa

BXO/JIHO€ OTBEPCTUE

BBIXOJIHOE OTBEpPCTHUE

KOJIbL[€BOE THE3JI0 KJIalmaHa

3aCJIOHKA

YCTPOHWCTBO ra3oyIJIOTHUTENIBHOrO KalnaHa

YIUIOTHSIOLIEeE IPUCIOCOOIeHNE

22
24
26
28
30
32

OINOPHBIN prIYar
HaKJIOHSIIOIIUN BaJ
3JIEKTPOABUTATENb
NepeaTouHoe YCTPOMCTBO
TOPMO3HOE YCTPONCTBO

HUXXHAA CTOPOHA 3aCJIOHKH
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OOPMVYIJIA U30BPETEHM A

I.  YcrpoHcTBO ra3oyImjOTHUTENBHOTO KilanaHa Ajsl 3arpy304HOr0 yCTPOUCTBA
IIaXTHOH Medy, NpUueM yCTPONHCTBO BKJIIOYAET B CeOs:
- 3aCJIOHKY, KOTOpasi B3aUMOJEHCTBYET ¢ THE3[0OM KJjlanaHa,
- UCIIOJIHUTEJIbHBIM MEXaHU3M 3aCJIOHKU AJIs IePEeMELIeHUs 3aCIOHKH MEXIY
3aKPBIThIM IOJOXKEHUEM B TCPMETHYHOM KOHTAKTE C THE3AOM KJlallaHa U OTKPBIThIM
MOJIOKEHUEM Ha yAalleHUM OT THe3/a KJalaHa,

OTJIMHarmeecsa TeM, 4TO ACIOJHUTEIbHBIA MEXaHU3M 3aCJIOHKH BKJIIOYAET B
ceOst:
- HaKJIOHSIOIUMN BaJI, COSAMHEHHBIN C 3aCJIOHKOMH,
- SJIEKTPOABUTATEIb C BBIXOAHBIM BaJIOM, COCAUMHCHHBIM C HAKJIOHAK UM BAJIOM,
- TOPMO3HO€ YCTPOHCTBO, IPUJaHHOE 3JEKTPOIABUTATENI0, TPUYEM TOPMO3HOE
YCTpOﬁCTBO BBIMMOJIHEHO AJId YACPKAaHUA BBIXOOHOI'O BaJia SJICKTPOABUTATEIA OT
BpallleHusl, U
- NepesaTOvYHOE YCTPOMCTBO, PACIOJIOKEHHOE MEXAY BBIXOAHBIM BaJOM
QJICKTPOABUTATES U HAKIIOHAK UM BaJIOM, MIPUYIEM MEPEAATOTHOC YCTpOﬁCTBO HUMECT
CBO6OI[HI>II>1 Xona, BBITIOJIHEHHBI I AJIL HaJIU4us NpeaABapUTEIbHO SaHaHHOﬁ BCJIMYMHDBI
AOCMYCTHUMOTO Bpall€HUA MEXKAY BbIXOAHBIM BaJIOM 3JICKTPOABUTATEIA U

HaKJIOHAK UM BaJIOM.

2. YcTpoOHCTBO ra3oymjaOTHUTEJIbHOTO KJlanaHa no m. 1, npuuem
NpeaBapUTENbHO 3alaHHas BEJIMYMHA JOMyCTUMOro BpameHus coctasiuseT ot 0,1° o

0,5°, mpennouturenbHo ot 0,25° go 0,35°.

3. YCTpoHCTBO ra3oyImjIOTHUTEJIBHOrO KJlalaHa no OAHOMY U3 1. 1. 1 unm 2,
npUYeM MmepeaaToyHOoe YCTPONUCTBO BKIIIOYAET B ceOsi MEXaHU3M 3y04aToro

3a0CIJICHUA.

4. YcTpOWCTBO ra3oymjOTHHUTEJIBHOTO KJIallaHa Mo M. 3, IpudeM
nepesaTouHOe YCTPOHCTBO BKIOYAET B ceOsl MIIaHeTapHYIO 3y0Uaryro nepenady,

reJIMKOUIAIBHYIO 3y0UaTyro nepenady Uil KOHUYECKYIO 3yOUuaTyo mnepemaqy.
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5. VYCTpoHCTBO ra3oyIIOTHUTEJIBHOrO KjanaHa no OAHOMy u3 1. 1. 1-4,

npu4emM TOPpMO3HOC YCTpOﬁCTBO ABJIACTCA JICKTPUICCKUM TOPMO30M ABUTATECIIA.

6.  YcTpoHCTBO ra3oymjOTHUTENBHOTO KJanaHa no OJHOMY U3 1. m. 1-5,
IpUYeM MeXy 3aCJIOHKON U THE3/10M KJIallaHa PacIlOOkKEHO MIrKoe YIUIOTHsSoIIee
npucnocoOieHne, MpuieM MrKoe YIUIOTHSOLIee MPUCTOCOOIeHnEe ABIAETCS

CXKUMAaEMBIM 11O I[Gf/iCTBPIGM BBICOKOT'O OaBJICHHA.

7.  YCTpOHCTBO ra3oyIIOTHUTEJNBHOrO KJjanaHa no m. 6, mpuyemM Msrkoe

YIUIOTHAKOIICEC HpI/ICHOCO6J'IeHI/Ie ABJIACTCA CUJIIMKOHOBBIM YIIJIOTHUTCIbHBIM KOJIBIIOM.

8. Kopnyc HHMKHEro ra3oymjaoTHUTEIbHOTO KJalaHa JUlsl 3arpy304HOTO
YCTPOHCTBA IAXTHOH MeYH, MPUUYEM KOPIyC BKIIOYAET B ceOs:
- YCTPOMCTBO ra30yIJIOTHUTEIBHOIO KjlalaHa no OAHoMy u3 n. n. 1-7, u
- THE3/10 KJanaHa, NOAJEepKUBAeMO€e KOPIIYCOM U B3aUMOJAEUCTBYIOLIEE C

3aCJIOHKOW YCTPONCTBA ra30yMJIOTHUTENBbHOIO KJIallaHa.

9.  Cmoco0 skcryaTaluy ra3oymioTHUTENBHOTO KilaaHa 3arpy304 HOro
yCTPOHCTBA IAaXTHOH MeYH, NPpUYEM ra30yIIOTHUTENbHBIN KJIanaH BKJIIOYAeT B ceds
YCTPOMCTBO ra30yIJIOTHUTENBHOrO KJIallaHa Mo OAHOMY M3 1. 1. 1-7, mpudem crnocob
BKJIIOYAET B ceOst:

- yIpaBJIEHHE SJIEKTPOIABUTATENEM, COEIUHEHHBIM ¢ HAKJIOHSIOIIMM BaJlOM, TAKUM
o6pa30M, LITO6I>I l'[pI/IBeCTI/I 3aCJIOHKy B FepMeTI/I"IHbeI KOHTAKT C THE3AOM KJianmaHa,

- OCTaHOBKY JJIEKTPOJIBUIATEN IS U BBEJEHHE B 3all€TIEHHE TOPMO3HOTO
yCTPOHCTBA TaKUM 00pa3oM, 4TOOBI yAEPKATh BBIXOAHON BaJ 3JIEKTPOABHUIATENS OT
BpallCHUs,

- NPUIIOKEHUE BHENTHETO JAaBIEHUs K HH)KHEN CTOPOHE 3aCIOHKH TaKMM 00pa3om,
LITO6I:;I aajee HpI/DI(I/IMaTb SaCJ'IOHKy C ynopOM B 'HE310 KJiallaHa, an/Iqu
HAKJIOHSIIO LM Ball IPU 5TOM Jajiee BPAIIaeTCs,

NpUYeM MePeJaTOYHOE YCTPOUCTBO BBIMOJHEHO TAKUM 00pa3oM, 4TOOBI
NOTJIOIATh NajbHEHIee BpalleHue HAKJIOHSIOIEro Baia Oe3 mepenadn 3TOro

):[aaneI‘/'Imero Bpalll€HUA Ha BbIXOI[HOfI BaJl QJICKTPOABUTATECIIA.
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