T'OCYJIAPCTBEHHOE ITATEHTHOE
BEJIOMCTBO

Pecny6mika TamkukicTan

a9 TJ a1y 653

(51) MIIK(2006.01)
F 16 K 15/06;
F16 K17/194;

i Onmucanue u300peTeHus

K MAJIOMY ITATEHTY

(21) 1300814

(22) 23.10.2012

(46) Broxn. 100, 2014

(71) Mensnukos I1.D. (RU).

(72) Mensnukos I1.2. (RU).

(73) Menpuukos I1.3. (RU).

(54) KJIATIAH U1s1 YCTAHOBKHA HA BEP-
TUKAJIBHBIE TPYBbI CHUCTEM BOJIO-
CHABXEHMUSA N1 OTOIIJIEHUS.

(56) 1 JP 2006-71075 A, MIIK F16K 17/196, 2006.
2. US 2006/0174947 A1, MIIK F16K 17/194, 2006.
(57) H300pereHre OTHOCHTCSI K CTPOUTENBCTBY. Pe-
3yJIbTAT: pacIIMpEeHHe apceHala HOPMAaNbHO 3aKpbl-
TBIX OOpaTHBIX KJAIAHOB Ul YCTAaHOBKU Ha BEPTH-
KaJIbHbIE TPYOBI CHCTEM BOJOCHA0KEHHUS M OTOILICHHS
JUTSL TMKBHAALME BaKyyMa IPU ONOPOXHEHHH, TT03BO-

2

JSFOLIMX MIPOBOAWTH Pa30OpKy C HCHONB30BAHUEM
MPOCTHIX CAHTEXHUYECKUX HHCTPYMEHTOB JUIS MTPOQH-
nmakTHdeckux pabdot. Kimaman cozepkur kopmyc 1,
KpBILIKY 2 ¥ 3anopHbId 25emeHT 3. Kopnyc 1 Beimos-
HEH C LWIMHAPUYECKOW MOIOCTbIO 4, 3aKpBITOU
KPBIIKOHN 2. 3alOpHEIA 3JIeMeHT 3 mMeeT GopMy IHcC-
Ka M pacIojoXeH B ILIIMHAPUYECCKOW IOJIOCTH 4 ¢
BO3MOXKHOCTBIO CBOOOIHOTO INEpEeMELICHHs BAONb €€
ocu. B crenke 8 kopmyca 1 BBIIOJIHEHBI BO3JYILIHbIE
oTBepcTUsl 9. 3amoOpHBIA 3JIEMEHT 3 BBINOJHEH C
KOJIBIIEBOU MpoTOUKOi 11, B KOTOpOit 3adyukcupoBaH
KOJIbLEBOW YIUIOTHUTEIBHBIN 35ieMeHT 12, uMmerouiuit
TUIONIAIb, IEPEKPHIBAIOIIYIO BO3/YIIHbIE OTBEpCTHS 9,
a TaKKe C TPOITYCKHBIMH OTBepCTHsAMH 13 B IieH-
TpaJIbHOH 30HE.




OO0macTb TEXHUKH

N300peTeHne OTHOCUTCA K CTPOUTEILCTBY,
a KOHKPETHO K HOPMAaJbHO 3aKpPBITOMY 00part-
HOMY KJIallaHy JJis YCTaHOBKHM Ha BEPTUKAIbHbIC
TpyOBbI CHCTEM BOJOCHAOKEHHS U OTOIUICHUS, KOTO-
pble MpeaHA3HAYCHBI IS TMKBUAAMN («IIOJPBIBAY)
BaKyyMa, 00Opa3yloIerocsi mpu OMOPOXKHEHUN Tepe-
KPBITBIX CTOSIKOB, KOT/Ia TIOHMKEHHE CTOJI0a BOABI B
CTOSIKEC BBI3BIBACT CHMIKCHHUE JABJICHHS HAJl 3THUM
CTOIOOM HMKE aTMOC(EpHOTO, MPUBOISI K «3aBH-
CaHWIO» YaCTH CIMBAEMOIl BOJBI M HEBO3MO)KHOCTH
TIOJTHOTO OTIOPOYKHEHHS CTOSIKA.

YpoBeHb TEXHUKH

V3BecTeH HOPMAalIbHO 3aKPBITHIH OOpaTHBII
KJIalaH CoJAepKalluidi KOpIYyC C LMIMHIPUIECKON
TIOJIOCTBI0 U PACTIONOKCHHBIM CHApYKH C OJHOH
CTOPOHBI KOPITyca MO OCH IMOJOCTH BHICTYNAIOIINM
naTpyoOKOM IUIsi TIOACOSAMHEHUs KiamaHa K Tpyoe,
MOJIOCTH KOTOPOTO COOOMIAETCS ¢ MUIMHAPUICCKON
MOJIOCTBIO KOPITyCa, KPBIMIKY, 3aKpPHIBAIOIIYIO
IIMHAPUIECKYIO TOJIOCTH KOpPITyca CO CTOPOHBI,
MIPOTHBOTIOJIOXKHOH ~ PacIlOJIOKEHNI0 mnaTrpyOka,
KOTOpas MMEEeT CBOW MaTpyOOK s IOJCOCIH-
HEHMs KJIamaHa K TpyOe, IMOJIOCTh KOTOPOTO TaKKe
co0o0MIaeTCs ¢ NMIIMHAPUIECKOH TTOIOCTHIO KOpITyCa,
3aMOPHBIA 3JIEMEHT, MMEIOIINH BO3MOXHOCTh CBO-
60/1HO TIepeMeIaThes BJIOJb OCH KOPITyca M KpBIII-
KA W TIOANPYXHWHEHHBII B HANpaBICHUU KPBIIIKH,
MMeEIOIIeH B 30HE OTBEPCTHS KianaHa MOCaJ0vYHOE
CelyIo, C KOTOPBIM 4Yepe3 YIUIOTHUTENBHBIH 3JIEMEHT
CONPSDKEH yKa3aHHBIA 3allOpHBIA AJIEMEHT. 3amop-
HBIH DJIEMEHT UMEET C OJHOW CTOPOHBI AJS IIO-
CaJKM B CEJJI0 KOHHMYECKYI0 MOBEPXHOCTH C
KOJIbLIEBOM NPOTOUKOH, B KOTOPOM YCTaHOB-
JeH YNOMSHYTBIH YIUIOTHUTEIBHBIH AIIEMEHT B
¢opme kombua. C ipyroil CTOPOHBI 3aIIOPHOTO 3JIe-
MEHTa PAcIOJIOKEH LEHTPUPYIOMINHA 3JIEMEHT, BXO-
JSIIMI BHYTPh KOHIA TPY>KHHBI, KOTOpas APYTUM
KOHIIOM YITUPAeTCsl B KPYIIIyl0 BBHIOOPKY B JIHE -
JMH/IPUYIECKON TIOJIOCTH KOPITyca BOKPYT OTBEpPCTHUS
narpybka xopmyca (JP 2006-71075 A, MIIK F16K
17/196, 2006).

B ciydae masenus naBieHHS BHYTPH LIMJIMH-
JIPUYECKOM IOJIOCTH KOpITyca, 3aIlOpHBIA JIEMEHT
OTXOZUT OT CeJyIa M TO3BOJISIET TEeKydel cpene Io-
CTYNaTh BHYTPb IMIMHAPUYECKOH MOJIOCTH KOPITY-
ca, CHUMasl TaKUM 00pa3oM pa3pexeHHe TaBICHUS.

DTOT W3BECTHBIA OOpAaTHBIA KIAllaH HUMeEeT
OTKPBITHI BBEpPX MaTpyOOK JUIsl BXOJa TeKydei
Cpelbl, MOJIOCTh KOTOPOrO HPH MPOAOTKUTENb-
HOMW SKCIUTyaTalluy KJlallaHa 3acopsieTcs U B ciydae
cpabaThIBaHUsl T'PA3b MOXKET IONAacTh BHYTPb Kak
MOJIOCTH KOpITyca, Tak ¥ BHYTPb TPYOBI, 4TO He-
JKeaTeNbHO, OCOOEHHO TIIpM HCIOJIB30BAHUU
00paTHOro KJjarmaHa W3BECTHON KOHCTPYKIMH JUIS
CHCTEMBI BOJJOCHA0KEHUS.

YHOpyrocts nNpy>kuHsl C T€UEHHE BPEMEHU MO-
JKET CHWKATBhCS, OCOOEHHO IPH HCIIOJIb30BaHUH
KJanaHa JJIsi TOPSIYMX CpeJl, YTO MOXET HPHUBECTH
K CHWJKCHHIO JaBJICHUsA cpabdaTbiBaHUS WIH
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Jaxe K «IIPOBHCAHMIO» 3allOPHOIO 3JIEMEHTA.
Jlig ycTpaHeHHUs! MOCIEAHETO HEIOCTAaTKa MCIOJb-
3yIOTCSl KOHCTPYKIIMM OOpaTHBIX KIIANaHOB, B KOTO-
PBIX HEPEKPHITHE BITYCKHBIX OTBEPCTHIl OCYIECTBIIS-
€TCsI 3@ CUET BEca 3allOPHBIX JIEMEHTOB.

Hampumep, H3BECTEH HOpPMalbHO 3aKpbIThINA
o0OpaTHBIN KiTamaH, COAEpIKaIlNil KOPIyC C IIHIHNH-
JPUUYECKOH MOJOCTBIO M PACHIONIOKEHHBIM CHAPYKH C
OJITHOH CTOPOHBI KOpIyca IO OCH LMJIMHIPUYECKOM
TOJIOCTH BBICTYMAIOMUM MaTpyOKOM, NPOXOJIs-
UM BHYTPbh LMUIUHAPUYECKOH MOIOCTH M UMEIO-
MM B CTEHKaX BHYTPH HOJIOCTH KOPIyca paaualib-
HBIE OTBEPCTHSA, a TAKXKE KPBIMIKY, KOTOPOH 3a-
KpBIT KOpmyc, W 3amopHbii smement (US
2006/0174947 A1, MIIK F16K 17/194, 2006, ¢wur. 1 n
2).

KppbImka 3akperuieHa )KecTKO, PactoyiokKeHa Co
CTOPOHBI, TPOTHBOMNOJIOXKHOH TOH, IJI€ BBICTYMAET
CHapY>KH KOpITyca NaTpyOoK, ¥ CONpPsKEHA ¢ TOPLOM
naTrpyOka BHYTpH MOJIOCTH Kopiryca. B miockom e
KOpITyca CO CTOPOHBI BBICTYMNAlOIICH YacTH ma-
TpyOKa BBIMIOJIHEHBI OTBEPCTHUS, KOTOPHIE TPHUKPHI-
THI BHYTPH MOJIOCTH KOpIIyca JIXKAIIUM Ha JHE 3a-
MOPHBIM 3JIEMEHTOM B (OpMe KOJblLia, OJETOTO
BHYTPH LMJIMHAPHYECKOH IOJIOCTH KOpITyca Ha Ia-
TpyOOK M 0ONaIaroIIero BOZMOKHOCTh CBOOOJHO Tie-
peMeIaThes BIOIb OCH KopITyca (rmarpyoka).

B 9T0i1 M3BeCTHON KOHCTPYKIUH 00eCIieunBacT-
st cpabaThIBaHKe, KOTAA MafgaeT AaBJICHHUE BHYT-
pu mosocTH matpyOka, Onaromaps paguaabHBIM
OTBEPCTUSIM B €ro CTEHKAaX AHAJIOTHYHO MagaeT
JIaBJICHUE BHYTPH IWIMHAPUYECKON TOJIOCTH KOPITY-
ca, M3-3a 4ero 3aropHbIA AJIEMEHT MPUIIOAHIMACTCS 1
TIPOITYCKAeT TEKydylo Cpey CHapy:KH KOpITyca uepes
OTBEPCTHS B JIHE BHYTPH HWJIMHAPUYECKOW ITOJIOCTH
KOpIyca W Jajiee d4epe3 paJualbHble OTBEPCTHS
BHYTPb MaTpyoKa.

B wu3BecTHONW KOHCTPYKLIHMH HMEET MECTO
Tak)Ke BEpXHss KJIAalaHHAs 30HA, YCTPOCHHas B
LIEJIOM aHAIOTHYHO C 3alIOPHBIM 3JIEMEHTOM B (hop-
Me KOJIblla, JISKAIIUM Ha BHYTPEHHEH Neperopojxe
C OTBEPCTHSIMH B IWJIMHAPUYECKOW TOJOCTH KOPITY-
ca. Orta 30Ha, KOTOpas He UMEET MPSIMOTO OTHOIICHHUS
K CYTH HACTOSIIEH MOJE3HOH MOJEIH, NpeIHa3Ha-
YyeHa /il cOpoca M30BITOYHOTO TaBIICHHS, KOTAa
€€ 3aIOPHBII 3JIEMEHT IPUIIOJHUMAETCS, TPOITyC-
KaeT TeKydylo Cpely W3 IIMHIPHYECKOH IOJIOCTH
KOpITyca B €€ K& BEpPXHIOI0 YacTh HaJl BHYTPEHHEH
TIePETOPOIKOH, I7le OHA BBIXOJHUT HAPYXKy depes repe-
TOPOJIKOM, I/ie OHa BBIXOJUT HApYKy Yepe3 OTBEPCTUS
B CTEHKax KopITyca.

W3BecTHAss KOHCTPYKIMS, NCKIIIOYAst HAKOTI-
JeHUe Tpsi3M W BO3MOXKHOCTH €€ IOoMNaJaHus
BHYTpb narpyOka (akTHYecku He IpeaycMaTpH-
BaeT BO3MOXKHOCTH pa30OpKy 0OpaTHOTO KiaraHa
JUIS TIPOBEJICHUS PO MIIaKTHIeCKUX padoT, HAIpHU-
Mep ISl OYMCTKH, KaK M HE OINHCAHO SBHO, KaKUM
00pa3oM MOXKHO YIUIOTHUTH 3aMOPHBIE 3JIEMEHTBI, YTO
HEeoO0X0MMO JUISl HaJIeKHOCTH PabOThl KOHCTPYKIIMH.



CymHOCTh H300peTeHNs

Texangeckuii pe3ynpTaT H300PETCHUS 3aKITI0YaeT-
Cs B pACIIMPEHHN apceHanta HOPMAalbHO 3aKPBITHIX
OOpaTHBIX KJIANlaHOB, WCIOJBb3YEMbIX, IPEHUMYIIe-
CTBEHHO, ISl YCTAHOBKM HA BEPTHUKAJIBHBIE TPYObI
CHUCTEM BOJIOCHAOKECHUS W OTOIUICHHS (CTOSIKH) JUIS
JUKBUIAIMA («IIOJPBIBa») BaKyyMma, 0Opa3yromerocs
IPU UX ONOPOXHEHWH, MCKIIOYasi MPH 3TOM IOMaja-
HHE BHYTPb I'PA3M U HAAEKHO MPEAOXPAHssL OT cOpoca
JABIICHUSI TEKydeH Cpelpl, KOTOpbIE TaKXkKe IM03-
BOJISIIOT  HPOBOAUTH Pa30OPKy C HCIIONB30BAaHUEM
NPOCTBIX ~ CAHTEXHWYECKUX  HMHCTPYMEHTOB  JUIS
OCYIIECTBICHUS PO(MIAKTHICCKIX PadOT.

OTOT TEXHWYECKUH pe3ylbTaT JOCTUTACTCS HOP-
MaJbHO 3aKpPBITHIM OOPAaTHBIM KIIAIIaHOM JUISl yCTAHOB-
K{ Ha BEPTUKAJIbHBIC TPYObI CHCTEM BOJOCHAOKEHNS 1
OTOIUICHHSI, KOTOPBIH COJCPKNT:

- KOpIyc ¢ IIMHAPHYECKOH IOJI0-
CTBIO ¥ PACIIOJNIOKEHHBIM CHAPYKH C OJJHOH CTOpO-
HBI KOPITyCa M0 OCH IWJIMHIPUIECKOH MOJIOCTH
BBICTYNAIOIIAM  NMAaTpyOKOM,  MOJIOCTH  KOTOpPO-
ro  coo0m@ercss ¢ MUIMHIPUYECKOH MOJIOCTHIO
KOpITyca ¥ KOTOPBII BBITIOJHEH C Pe3b00BBIM ydacT-
KOM JJIs IOZICOEIMHEHNS KIlaraHa K TpyOe cucTeMbl
BOJIOCHA0KEHNS MM OTOIUICHUS,

- KPBIIIKY, 3aKPBIBAIOIITYIO IIMINHpUYIC-
CKYIO TIOJIOCTH KOPITyca CO CTOPOHBI, IPOTHBOIIOJIOX-
HOM pacIoNoXeHHIO aTpyoKa;

-3aMIOPHBIA 3JIEMEHT B (opMe IHcKa, pacto-
JIOKEHHBIN B HWIMHIPHYECKON MOJOCTH KOpITyca C
BO3MOXKHOCTBIO CBOOOJIHOTO ITIEPEMEICHUs BJIOJb €€
OCH.

[Ipn sTOM B CTEHKE KOpITyca CO CTOPOHBI Ma-
TpyOKa BBIITOJHEHB! MApaJUICIbHBIE OCH IMIHHAPHYE-
CKOW IOJIOCTH BO3JYIIHBIC OTBEPCTHS, a 3aNOPHBII
3JIEMEHT Ha TOPIIE CO CTOPOHBI K MAaTpyOKy BBI-
MOJIHEH C KOJbLUEBOW NPOTOUYKOW, B KOTOPOH
3a(UKCHpPOBAH  KOJBIEBON  YIUIOTHUTEIbHBIN
9JE€MEHT, HMMCIOIMI IUIOMIA/b, TEePEKpPbIBAIOIIYIO
BO3/IyIIIHBIC OTBEPCTHSI B TOJIOXKEHUM COMPSDKEHHS
3aMOPHOTO 3JIEMEHTA I10J] ACHCTBHEM COOCTBEHHOT'O
BEca CO CTEHKOH KOpITyca CO CTOPOHBI NaTpyOKa, a Tak-
e ¢, 0 MEHbIIEeH Mepe, OJHUM MPOMYCKHBIM
OTBEPCTHEM, PACIIOJOKEHHBIM B HEHTPAILHOHN 30HE
3aIOPHOTO JIEMEHTA HAIIPOTHB OTBEPCTHS MATPYyOKa.

Ecnu BTOpOE M3 ONMMCAHHBIX BBIIIE M3BECTHBIX
TEXHUYECKUX PEIICHWH paccMaTpuBaTh Kak Hamboliee
Onm3kuii  aHajor, TO OOIMMH C HUM IIpU3HAKAMU
HACTOSIIIEro N300peTeHus Oy/IyT NPU3HAKH, XapaKTepH-
3ylolpe Habop OCHOBHBIX JeTajeil: Kopmyc ¢ ma-
TpyOKOM, KpBINIKa, 3amOpHBIA asieMenTt. K ornnun-
M e CJEIyeT OTHECTH INPHU3HAKH, XapaKTepH3ylo-
mue

nX (OpMBI BHITIOJHEHHS COTJIACHO N300pETEHHIO, a
TaKKe HaIM4IKie U GOopMy BBITIOJTHEHHUS MHBIX JIeTaled 1
9JIEMEHTOB KOHCTPYKIIUH.

B HawrydmieM BapHuaHTe OCYIIECTBICHHUS H300-
peTeHHsI 3arOpHBIM JIEMEHT Ha TOpLE CO CTOPOHBI
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KPBIIIKH BBIITOJHEH C OCEBBIM IITOKOM M TPEeMs BO3-
IYIIHBIMA OTBEPCTHSAMHU BOKPYT OCH, pa3IelieH-
HBIMH paJuanbHBIMH TepeMblukamMu. [lpu sTOoM
KPBIIIKa C BHYTPEHHEH CTOPOHBI BHIITOTHEHA C BHICTY-
MIOM C TIIYXUM LEHTPATBHBIM OTBEPCTHEM, B KOTOPOM
pacIoyioKeH MITOK 3aMoOpHOTO JJIEeMEHTa s
€ro BO3BPAaTHO-TOCTYNATEIFHOTO MEPEMEIICHUS 10
OCH IIWITMHAPUIECKON TTOIIOCTH KOPITyCa.

[Ipu 3TOM Taxke BO3MOYKHO, YTO KOPIIYC BBIIIOJ-
HEH C y4aCTKOM BHYTpEHHEH pe3rObl B IMIHHIpHYC-
CKOW TMOJIOCTH, ITI0 KOTOPOMY 3aKpeIUIeHa KpBIMIKa
Y9aCTKOM HapyXHOW pe3bObl, MpHUYeM KOPIyC H
KPBIIIKA YIUIOTHEHBI MEXKTy OO0 KOJBIIEBBIM YIUIOT-
HUTEIIbHBIM 3JIEMEHTOM.

Koprryc B wacTHOM ciydae OCYIISCTBICHHS MO-
JKeT OBITH BBITIOJNIHEH C TPEMsI OTBEPCTHSIMH B (opme
JIyT BOKPYT OCH HWJIMHAPHUYECKOW TIOJIOCTH KOpITyca,
pa3geNCHHBIMU PaJHATEHBIMU TIEPEMBIYKaMU.

Brictynatonmuit matpyOoKk B 9YacTHOM ciydae
OCYIIECTBIICHUS MOYET OBITH BEITIOJTHEH C HapyxXK-
HBIM pe3b00BBIM YYacCTKOM [JIsl TIOJICOCANHCHHUS
KJIaraHa K TpyOe CHCTEMBI BOJOCHAOKCHUS WA OTOII-
neHust. Ho BO3MOJKHO BBITIONTHEHHE TAaTpyOKa C BHYT-
PCHHIM Pe3b00BBIM YIaCTKOM.

Kprlmka B acTHOM ciIydae OCYIIECTBICHHS MO-
JKeT OBITh CHApYXXH BBHINIOJIHCHA C IICHTPAJbHBIM BBI-
CTYIIOM, HUMCIOIIUM (OpMY IICCTUTPAHHOW IPHU3MBI
IO/ TaCYHBIA KJIFOY, YTO JOIMOJHHUTEIBLHO OOJerdact
mpoBe/eHNe pPaboT 1o cOopke-pazdopke 0OpaTHOTO
KJIaraHa.

KompueBass mpoTodka B 3aIIOPHOM DIJIEMEHTE,
B KOTOpPO# 3a()MKCHUPOBAH KOJBIIEBOH YIUIOTHUTEITH-
HBI DJICMEHT, B YaCTHOM CIy4ae OCYIICCTBICHUS
MOXET OBITh BBIIIOJIHCHA B IIONIEPEYHOM CEYCHHH B
(hopMe «IACTOYKHH XBOCT», YTO O0OCCICUMBACT HACK-
HOE 3aKpeIUICHHE KOJIBIIEBOIO YIUIOTHUTEIHHOTO 3JIe-
MEHTa U JOIOJHHUTEILHO BJIMSCT HA IIOBBIIICHUE
HaJISKHOCTH KOHCTPYKITHH.

Kousb1ieBoi ynjaoTHUTENbHBIA 3JIEMEHT B 4acT-
HOM CJydae OCYIIECTBICHHUS MOXKET BBICTYNATh Hal
TOPIIOM, Ha KOTOPOM OH 3aKpeIUIeH, YTO JIOMOJHU-
TEIHHO TOBBICHUT HAICKHOCTh OOPAaTHOTO KJIalaHa,
MOBBICUT 3allIUTy OT cOpoca JaBJICHUS TEKydeH Cpebl
B TPYOOIIPOBOJIC.

KonbLeBoii yrioTHUTENbHBIN 3JIEMEHT MOXKET
OBITH M3TOTOBJICH U3 STHUJICH-TIPOIHIICHOBOTO KayJyKa,
Wi u3 Gropkaydyka, Wi U3 OyTaJueH-HUTPUIHLHOTO
KaydyKa, WIH U3 CHINKOHOBOH pe3uHbl. Bo3MOXKHO
WCIIOJIb30BAaHKE UHBIX IPUEMIICMBIX MaTePHAJIOB.
OcymiecTBiIeHUE H300PETCHUS

B03MOXHOCTh OCYIIECCTBICHUS BBITOJIHECHHO-
r0 COTJIACHO HW300pETCHHIO HOPMAJIbHO 3aKPBITOTO
00paTHOrO KJIanaHa JiIsl yCTAaHOBKH Ha BEPTUKAIBHBIC
TpyOBbI CUCTEM BOJOCHAOKEHHS U OTOIUICHHSI MOSICHS-
eTCsl MPHUMEPOM, MPOWLIFOCTPUPOBAHHBIM Trpadude-
CKUMU MaTeprallaMu:

- Ha ¢ur.] mokazaH MPOAOJIBHBIN pa3pe3
HOPMaIIbHO 3aKPBITOTO



- oOpaTHOro Kiarasna B coope;

- Ha ¢ur.2 - BUJ B IUIaHE Ha JTHO LIMJIMHIPHYECKOM
MOJIOCTH;
- Ha (ur.3 - 3alOpHBIA 3JEMEHT, BUJ CHEpean
CO CTOpOHBHI,
MPOTUBOIOJIOKHOM CTOPOHE YCTAHOBKHU 3alIOPHOTO
JJIEMEHTa;
-Ha ¢wur.4 - Kpblmka, Bua cBepxy. HopmaibHo 3a-
KPBITHIH OOpaTHBIN KianaH JuIsl yCTaHOBKH Ha BEPTH-
KaJbHbIe TPYOBl CHCTEM BOJOCHA0XKEHHS U OTOIUIE-
HUSI COJICPKUT KOPITyC 1, KPBIIIKY 2 W 3alIOPHBIN die-
MEHT 3.

Kopnyc 1 BBINOJHEH ¢ OUIMHAPUYECKOU TO-
JIOCTbIO 4 U PAcCIHOJIOKEHHBIM CHAapYKU C OJHOH ero
CTOPOHBI IO OCH IJIMHIPHYECKOH TOJOCTH 4 BBICTY-
HAIOIIUM IIaTpyOKOM 5, MOJocTh 6 KOTOPOro cooOra-
eTcs C NWINHPHUUECKON moiIocThio 4 kopmyca | u
KOTOPBIM BBIMOJHEH C Pe3bOOBBIM ydyacTKOM 7
JUIsL TIOJICOeIMHeHUsT Kopiyca 1 k TpyOe (Ha uep-
TeXax HE TMOKa3aHa) CHUCTEMbl BOJOCHAOKEHUS WIIH
otoreHus. Kpslka 2 3akpbIBaeT LMIHHIPUYECKYIO
noJjocTh 4 Kopmyca | co CTOPOHBI, TPOTHUBOIIOJIOKHON
pacronokeHuto marpyoka 5. 3amopHblid d7IeMeHT 3
uMeer (popMy JUCKA M PACTIOIOKEH B LMIHHIPUYECKON
nosoctd 4 Kopmyca 1 ¢ BO3MOXKHOCTBIO CBOOOIHOTO
TIepeMeEILeHUs BOJb €€ OCH.

B crenke 8 xopmyca 1 co cropoHsl marpyoka 5
BBINOJIHEHBI TMAapaJule/IbHBIe OCH  LIIMHAPUYECKON
NoJIOCTH 4 BO3/1ylIHbIC OTBEpPCTHS 9.

3anopHsIit 31eMeHT 3 Ha Topue 10 co CTOpoHBI K
naTpyoKy S5 BBIMOJIHCH C KOJIBIICBO poTOouKoii 11, B
KOTOPOW 3a(UKCHUPOBAH KOJBLIEBOH YIUIOTHUTEIb-
HBIM 3JIEMEHT 12, UMEIONIHA MI0aab, MePEKPHIBAIO-
IIyI0 BO3YIIHBIE OTBEPCTUS 9 B TOJOKEHHH COIpS-
JKEHHS IO/ JIefiCTBHEM COOCTBEHHOTO Beca CO CTEH-
Ko# 8 xopryca 1 co cTopoHsI maTpyOka 5, a Takxe c,
M0 MEHBIIEH Mepe, OJIHUM IPOIYCKHBIM OTBEPCTHEM
13, pacroyio)KeHHbIM B LIEHTPAJIbHOI 30HE 3aIllOPHOTO
aneMeHTa 3 HalmpoTHB oTBepcTus 14 marpyOka 4.

3amopHBIil smemMeHT 3 Ha Topue 15 co cTo-
POHBI KPBIIIKHA 2 BBHIITOJHEH C OCEBBIM IITOKOM 16 1
TpeMs BO3IYUIHBIMH OTBEpCTHSAMH 13 BOKpYr oOcCH,
pa3fejeHHbIMU  paJUalbHBIMK [epeMblukamMu 17
(¢wur.3). Kpsiika 2 ¢ BHYTpEHHEH CTOPOHBI BBIIOJ-
HEHa C BBICTYNOM 18 C IIIyXMM LEHTpanbHBIM OTBEp-
ctreM 19, B KOTOPOM pacrioioxkeH ITOK 16 3amopHOro
areMeHTa 3 Ui €ro BO3BPATHO-TIOCTYIATENIBFHOTO Iie-

peMelleHHs 110 OCH LMIMHIPUUYECKOH monocTu 4 Kop-
myca 1.

Kopnyc 1 BbINOJIHEH ¢ y4acTKOM BHYTpEHHEil
pe3b0bl 20 B HMIMHAPHYECKOH mosoctu 4, 1Mo KO-
TOPOMY 3aKperieHa KpPBIIIKa 2 y4aCTKOM HapyKHOU
pe3bOBbl, mpudyeM Kopryc | W KpbIIKa 2 YIUIOTHEHBI
MEXIy CO0OH KOJBIEBBIM YIJIOTHUTEIBGHBIM 3JIEMEH-
ToM 21.

Kopmyc 1 BbIMONHEH ¢ TpeMmst OTBEpCTHAMHU 9 B
(hopme ayr BOKPYr OCH HMIMHAPHYECKOH IMOJIOCTH
4, pa3geneHHBIMHM paJAHalbHBIMU TEpeMblYKaMu 22
(Ppur.2).

Pe3p0oBoil yuacTok 7 maTpyOka 5 BBINOJIHEH
Hapy>KHbIM, a KpBIIIKA 2 CHapyKH (CBEpXy) BBINOJ-
HEHa C LEHTPAIBHBIM BbICTYNOM 23 (¢ur.4), umero-
muM  (GopMy IIECTUTPaHHOM MPU3MBI TMOJA TacuHbINA
KIJIFOY.

Komnbuesas nporouka 11 B 3anopHOM 31eMeHTe 3,
B KOTOPO# 3a(MKCHPOBAaH KOJIBIEBOH YIUIOTHUTEIb-
HBIU 3JIEMEHT 12, BBINOTHEHA B IONIEPEYHOM CECUCHHUH
B (hopMe «IacTOYKUH XBOCT». KOJbIIeBOW yIUIOTHH-
TEJIBHBIM AJEMEHT 12 BBICTyHaeT HaJ TOPIIOM 3amop-
HOTO 3JIeMEHTa 3, Ha KOTOPOM OH 3aKpEIUICH U MOXKET
OBITH U3TOTOBJICH U3 3TUJICH-IPOMIJICHOBOTO Kay4yyKa,
n3 Gpropkaydyka, U3 OyTaJueH-HUTPHIBHOTO KaydyKa
WIN U3 CWIMKOHOBOW pe3uHbl. MHbIe neranu obpat-
HOrO KJIallaHa MOTYT OBbITh M3TOTOBJIEHBI M3 JIATyHH,
OpoH3bl WM W3 HepkaBeromed cramu. Bce neranu
00paTHOro KjanaHa M3TOTaBIMBAIOTCS 110 M3BECT-
HBIM TEXHOJIOTHSAM H3TOTOBJICHUS JeTalel U3 UCIOIb-
30BaHHBIX MaTE€PHAJIOB.

IIpu cHmwkeHnn naBieHUs B TpyOe (Ha uepTexax
He MM0Ka3aHa), K KOTOpOil marpyOkoM 5 mojicoeimHeH
Kopryc 1, B €ro IMJIMHAPUYECKOH mosocTu 4 Takxke
MajgaeT JaBJeHHEe, 3a CYeT Yero 3aropHbIH JIeMEeHT 3
MOJITHUMACTCS, OTKpPBIBAeT BO3AYLIHbIE OTBEpCTHA 9,
Omaromapst yemy BO3IyX (HapyXKHas TeKydas cpeja)
MOMNAaAaeT BHYTPh LMIWHAPHYECKON MOJIOCTH 4 KOPIIy-
ca | u nmamee yepe3 mosocTh 6 marpydka 5 B TpyoOy,
JTUKBUIUPYS («TIOAPBIBAas») TakUM 00pa3oM BakKyyM,
00pa3yronmics Mpu OMOPOKHEHUN YKAa3aHHOW TPYOBI
(cTosiKa).

IIpuBencHHBIM BbIIE IPUMEP OCYLLECTBICHUS
n300peTeHsl He SBIAETCS HCUEpIBIBAIONINM. Bo3s-
MOJKHBI HHBIE BapHUaHTHI OCYIIECTBICHUS, COOTBET-
CTBYIOIIME 00BEMY ITATEHTHBIX MIPUTA3aHHUH.
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®opmyJia u3o00peTeHust

1.HopmanbHO 3aKkpbIThIi OOpaTHBIM Kiamas,
colepKaluil Kopmyc ¢ LMIMHIPUYECKOH moso-
CTBIO U PACHOJIOKEHHBIM CHAPYXKU C OAHOM CTOPOHBI
KopITyca 10 OCH LMIMHAPUYECKOH MOJIOCTU BBICTY-
MAOUIMM MaTpyOKOM, MOJOCTH KOTOPOTO COOOIIaeT-
Csl C IMIMHAPUYECKOH MOJIOCThI0 KOpIyca, a TaKXke
3aMOpPHBIN 3JIEMEHT, PACIOJOXKEHHBIH B LUIUHAPU-
YECKOU IMOJIOCTH KOpITyca ¢ BO3MOXKHOCTBIO CBOOOI-
HOTO NepeMEIEHNs BAOb €€ OCH, OTJIMYalouIuiics
TeM, YTO OH CHa0XXCH KPBIIIKOH, 3aKpBIBAIOILIEH
UWINHIPUYECKYIO II0JIOCTh KOpIyca CO CTOPOHBI,
MIPOTUBOIOIOKHOW  PAacCHOJOXKEHUIO  MarpyoOxa,
KOTOPBIHA BBINOJIHEH C Pe3bOOBBIM YYacCTKOM JJIS
MOJICOEIMHEHN KJallaHa K TpyOe CHCTEeMBI BOJO-
CHaOXXEHUSI MM OTOIUICHUS, 3allOpHBIA 3IEMEHT
BBINIOJIHEH B (popMe IHcka, B CTEHKE KOpmyca Co
CTOpPOHBI MaTpyOKa BBHINIOJIHEHHBI MapajlelbHble
OCH IUIUHJIPUYECKON IOJIOCTH BO3IYIIHBIE OT-
BEpCTHUA, a 3aMOPHBIN 3JIEMEHT Ha TOPIE CO CTO-
POHBI K aTpyOKy BBITIOJIHEH C KOJIBIIEBOW NPOTOY-
KO, B KOTOPO# 3apMKCHpOBaH KOJIBIIEBOH YIITOT-
HUTEJBHBIA 3JE€MEHT, HMMEIOIUI IUIoNiaas, IHepe-
KPBIBAIOIIYI0 BO3JIYIIHbIE OTBEPCTHS B IOJIOKECHUU
COTIPSDKEHMS 3allOPHOTO 3JIEMEHTa IoJ JeHCTBHEM
COOCTBEHHOT'0 BeCa CO CTEHKOM KOpIyca cO CTO-
poHBI maTpyOka, a Takke C, II0 MEHbUIEH Mepe,
OJITHUM MPOITYCKHBIM OTBEPCTHUEM, PACIOJIONKESHHBIM
B LIEHTPAJIFHON 30HE 3alIOPHOTO 3JEMEHTa HAaIlPOTHUB
OTBEpCTHUs MarpyoKa.

2. OOparHblii Kianas no 1.1, xapakrepu-
3YIOIIMICS TeM, YTO 3alOPHBII 3JIEMEHT Ha TOpILE CO
CTOPOHBI KPBIIIKH BHIIIOJHEH C OCEBBIM IITOKOM H
TpeMs BO3AYIIHBIMH OTBEPCTHSIMH BOKPYT OCH,
pa3leNeHHBIMH paguaIbHBIMU NIEPEMBIUKAMU, a
KpBIIIKAa ¢ BHYTPEHHEH CTOPOHBI BBIIOJIHEHA C
BBICTYIIOM C TJIyXUM ILEHTPAIbHBIM OTBEPCTHEM, B
KOTOPOM PACIIOJIOKEH INTOK 3alOPHOIO 3JIEMEHTa
JUIS €r0 BO3BPATHO-TIOCTYHATENBHOTO TIEpEeMENCHUS
10 OCH LIMJIMHAPUYECKON MOJIOCTH KOpITyca.

3. OOpartHbIii KJanaH Mo mn.2, XapakTepu-

3YIOLIMHCST TEM, YTO KOPIYC BBINOJIHEH C y4aCTKOM
BHYTpEHHE# pe3bObl B IMJIMHIPUYECKOH IOJ0-
CTH, 10 KOTOPOMY 3aKpeIUleHa KpbIIIKa ydacT-
KOM HapyXHOH  pe3pObl, INpHYeM KOpIyC U
KpPBIIIKA YIUIOTHEHBI MEXIy CO0OH  KOJIbIIEBBIM
YIUIOTHUTEJIBEHBIM 3JIEMEHTOM.

4. OOpatHBI KJlamaH o Jrobomy U3
nyHKToB 1-3, Xapakrepusyrolmuiics Tem, 4TO
KOPITyC BBIIIOJIHEH C TpeMsl OTBEPCTUSMH B (Hop-
M€ Ayl BOKPYr OCH LMJIMHAPHYECKOHW MOJIOCTH
Kophyca, pa3JelIeHHbIMH PaHalIbHBIMUA TI€PEMBbIY-
KaMH.

5. OOpaTHbIi KiamaH 1o J00oMy M3
nyHKToB 1 - 3, XapakTepusyloIuics TeM,
YTO BBICTYNAIOIIUI ITaTPyOOK BBHINOJHEH C HapyX-
HBIM pE3bOOBBIM Y4YacCTKOM JJIS TOJCOCIHUHEHUS
KJanaHa K TpyOe CHUCTEMBbl BOJOCHAOXEHHS WU
OTOIUICHHS.

6. OOpatHplii KinamaH 1o JroOOMy U3
nyHkroB 1-3, XapakTepu3yloLIMHCS TeM, YTO
KpBIILIKA CHapy>Xd BBINOJHEHAa C LEHTPaJIbHBIM
BBICTYIIOM, HMEIOIIMM (OpMy MIECTUTPAHHON
NPU3MBI I10J] TACUHBIN KIIFOY.

7. OOpaTHBIil KjamaH mo J0oMy H3
nyHktoB 1 - 3, XapakTepu3ylUUWcs TeM,
YTO KOJIbLIEBas NMPOTOYKA B 3alIOPHOM 3JIEMEHTE, B
KOTOpOW 3a()MKCHPOBAH KOJBLEBOH YIUIOTHUTEIb-
HBIU 3JIEMEHT, BBIIIOJIHEHA B MONIEPEYHOM CEYEHHH B
(hopMe «TaCTOYKUH XBOCTY.

8. OOpaTHBIH KilamaH 1o JIIOOOMY W3
nyHKToB 1 - 3, XapakTepu3ylOUIMHCI TeM,
YTO KOJBLEBOH YIJIOTHUTEIbHBIM 3JEMEHT BBICTY-
MaeT HaJl TOPIIOM, Ha KOTOPOM OH 3aKperjeH.

9. OGpaTHBIH KJlamaH 1o JII0OOMY M3
nyHKToB 1 - 3, XapakTepu3yHOUIUHCS TeM,
YTO KOJIbIIEBOM YIJIOTHUTEJIbHBIM 3JIEMEHT U3TO0-
TOBJIEH M3 3THJICH-TIPOTMIIEHOBOI'0 Kay4dyKa, MU
n3 (ropkaydyka, WIM U3 OyTaaueH-HUTPHIBHOTO
KaydyKa, WIH W3 CUINKOHOBOW PE3WHBI.



KJIAITAH JIS1 YCTAHOBKHU HA BEPTUKAJIBHBIE
TPYBbI CUCTEM BOJAOCHABKXEHUA U OTOIIVIEHUA
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