ITaBesn KabukoB

MpuMmeHeHVe MUKpOrAyLwuTenein
as3poAMHaMMUECKOro WymMa B PO6OTOTEXHUKE
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PucyHok 1, - Ha pyCyHKe TOKa3aHbl pa3/IMYHble BaDUAHThI U
HICTIOJTHUTE/IbHbIE pa3Mephl a3pOIMHAMUYECKUX OeCKOHTAKTHBIX 3aXBaTOB ,

KOTOPbIE TAK)KE MOT'YT BbITTIO/THATDH qJYHKLII/II/I reHepaTopoB IIEHLI.

Kak IMMPpaBW/I0 B YKA3dHHYIO TEXHUYECKYIHO CHUCTEMY BXOOAT
d3POJMHAMHWYECKHE 3aXBdThI , [IIdI'OBBIE ITbE€303JIEKTPUYUECKHE IBUTI'dATE/IN U

[JIyLIUTEIA a3pOJUHaMHAYECKOro IIyMa , UMerolye (PYyHKLUU MOTHOU
JIMHaMHAUYeCKOM pereHepaljiy MOTOKOB C’KaToOro BO3yXa.

PaccmoTpurM 6a30BbIN METOZ, 3axXBaTa , peann3yeMblii a3poJMHaMHUyeCKUM
3aXBaTHBIM yCTPOMCTBOM.



MeTopn n yCTPOWCTBO A/1S1 3aXBaTa U NepeMeLleHus
N/IOCKUX AUCKOB

1. Metog 3axBara ¥ nepemelleHus MIOCKUX JUCKOB, BK/IFOUAOLLIUNA:

- pa3jesieHue 3aXBaThIBaeMOM IJIOCKOM MOBEPXHOCTU [IMCKA Ha psif|
YCJIOBHBIX 9KBMBAaJ/IEHTHBIX 30H, PABHOY/Ja/I€éHHBIX OT LIeHTPa CUMMETPUU
JIMCKa U OT reOMeTpUYecKoro LieHTpa JUCKa;

- (dopmupoBaHue B LIeHTPe KaXK/[0l U3 YKa3aHHbIX 30H a3pOAUHAMUUECKOU
MOIbEMHOM CHUJIbI;

- TpaHC(OpMaLMIO a3POAUHAMHUUYECKUX MOTOKOB , CO3/A0IUX MTOAbEMHYIO
CU/TY B K&)KJ0W U3 30H B MHTETPUPOBAHHbBIN a3pOJHAMUYEeCKUU MOTOK,
rapa’sijiesibHbI 3aXBaTbIBAEMOW MJIOCKOW MOBEPXHOCTHU [TUCKa;

- YHOPYTyI0 KOPPEKTUPOBKY reOMeTPUUYEeCKHX KOOPAUHAT PacIiooKeHus
JIMCKa , 10 KparHeu Mepe B IBYX HarlpaB/eHUsSX Ha OJHOM TJIOCKOCTH;

- ToAfep>KaHUe U PeryJMPOBKY CTabUIbHOCTH TTapaMeTpPOB
a’po/iItHaMHUYecKoro paboyero Tesa U repeMelijeHHe THUCKa;

2. MeToa, B COOTBETCTBUH C ITyHKTOM 1, OT/IMUAIOLUNACS TeM, UTO
(opMHpOBaHKe B LIEHTPe KaXKJ0W M3 30H IJIOCKOTO JAUCKa
a3pOo/IMHAMUYeCKOW MOJBEMHOM CUJIbI OCYIL[@CTBJISIFOT MPY TMTOMOIIU
CO3/IaHUS PaBHBIX 110 PacXo/ly , CKOPOCTU U HallpaBIeHUIO JABWKEHUS
a3po/IMHAMUYeCKUX IMOTOKOB CXKaTOT0 Tra3a, KOTOPble Pa3rOHSIOT TI0
CUCTEME CUMMETPUUHBIX OTHOCUTE/IbHO YKa3aHHbIX LIEHTPOB KaHaJIOoB,
KaK MUHHMMYM O/IHa U3 CTEHOK Ka)X/I0r0 M3 KOTOPbIX, TAHTeHLIMa/IbHa
LATMHAPUYECKOM TTIOBEPXHOCTH C LIEHTPOM, COBMAAAIOIIUM C LIEHTPOM
COOTBETCTBYIOLLIeH 30HbI TJIOCKOTO JIUCKA;

3. Metoz , B COOTBETCTBUU C ITyHKTOM 1, OTJIMUAOIUMCS TEM, UTO CKAThbIU
ra3 paBHOMEDHO pacripefiesisitoT MeX/AY KaXXAbIM U3 CUCTEMBbI
a’pO/IMHAMUYECKUX MMOTOKOB C’KAaTOr0 ras3a Mpu MOMOILU
HaKOMUTEIbHOTO U pacripeie/IMTeIbHOTO HaKOMUTe s, B BUle
a’poItHaMHUuecKoro 6acceiHa, MJI0CKOCTh OCHOBAHHS KOTOPOT'O
rapaJijiesibHa 3aXBaThIBaeMOM TIJIOCKOCTH JIMCKa, UMeeT BU/]



MPaBU/IbHOTO MHOTOYTOJIbHUKA , B YI/IaX KOTOPOTO , ePeHIUKYJISIPHO K
3axBaTbIBaeMOM TJIOCKOCTH JUCKA, UMEIOTCS KaHabl, TI0 KOTOPbIM
CKaTblli Ta3 MOCTYyIaeT B a3poJuHaMUueCcKye MOTOKY;

MeTtop, , B COOTBETCTBUU C MyHKTaMH 1, 3, OT/IMYAIOLAKCS TEM , UTO
KOJIMUECTBO YIJIOB MHOTOYTO/TbHUKA COOTBETCTBYET UUCTY
a’pOo/IMHAMUYECKUX MOTOKOB C>KaTOro rasa;

MeToz, B COOTBETCTBUM C MyHKTaMH 1,3, OTJIMYAIOIIUICS T€M,UTO B
1[eHTpe CUMMETPUM KaXK/IoT0 U3 a3poIMHaMUUeCcKuX 0acceliHOB ,
pacrosiaratoT a3pouHaMUYEeCKHUW pacripe/ie/TMTe b MOTOKa;

MeTto[ , B COOTBETCTBUHU C MYHKTaMH 1,3, OTIMYAIOLLIUMCS TEM, UTO B
OCHOBAHWH KaHAJIOB , 10 KOTOPbIM CXKaTbIW ra3 MOCTYyTaeT B
a’poAiIMHAMUYeCKHe TIOTOKH, BBITIOTHSIOT KarieoOpa3Hbie
KOHI[eHTPaTOphI ITO0TOKa;

MeTtoz, B COOTBETCTBUU C MYHKTaMH 1,3, OTJIMYAIOLLIUUCS TeM, UTO
KaryieoOpa3Hble KOHI[@HTPATOPhI ITOTOKA BBITIO/HSIOT KOAaKCHATbHBIMU K
KaHajiaM, TI0 KOTOPbIM CKaTbIl a3 MOCTyTaeT B a3poAuHaMUuecKue
TIOTOKH;

MeTo/, B COOTBETCTBUM C MYHKTOM 1, OTJIMYAIOLUICS TEM, UTO /151
TpaHC(hOpMaLMM a3pOIMHAMUUECKUX MTOTOKOB, CO3/IaI0IIUX TTOABEMHYIO
CU/Ty B KaXKJOW M3 30H [IMCKA B MHTErPUPOBAHHBIN a3pOJMHaAMUYeCKUN
MOTOK , MapaslyieJibHbIN 3aXBaThbIBA€MOU MOBEPXHOCTU [IUCKA, yKa3aHHast
TOBEPXHOCTh AUCKA MUCIO/Ib3yeTCsl B KaueCTBe TJI0CKOTOo
a3pOoJMHaMUYeCKOr0 OTpakaTesd ;

MeTo/, B COOTBETCTBUM C MYHKTOM 1, OT/TMYAOIIUICS TeM, UTO /IJIsi
TpaHchOpMalUM a3po/IMHaMUUeCKUX TMTOTOKOB, CO3/Ial0IIIUX TTOAbEMHYIO
CUY B Ka)K/JOM U3 30H JIMCKa B UHTETPUPOBaHHBIN a3poitHaMUUeCKUi
TIOTOK, Mapasuie/ibHbIN 3aXBaThbIBa€MOM MTOBEPXHOCTH /IUCKa, yKa3aHHasi
TIOBEPXHOCTh AIMCKA HUCTIOMb3yeTCsl B KaueCTBe TJIOCKOTO
a3pOoJMHaMUYEeCKOro CymmaTopa MOTOKOB;

10. MeTo/, B COOTBETCTBHU C MTyHKTOM 1, OT/IMYAKOLLIUMCS T€M, UTO /IS

TpaHChOpMaLUM a3poIMHAMUUeCKUX MOTOKOB, CO3/Iat0IIUX TTOAbEMHYIO



CU/y B KaXKJ0M M3 30H [IMCKA B MHTErPUPOBAHHBIN a3pOMHaMUYeCKUN
TMOTOK, Mapasiie/ibHbIM 3aXBaThbIBA€MOM MOBEPXHOCTH IUCKA, yKa3aHHasi
TOBEPXHOCTh AUCKA HUCIO/Ib3yeTCsl B KaueCTBe MJI0CKOTOo
a’pOoJMHaMUYeCKOr0 ypaBHUBAIOILL[Er0 U UHTerPUPYIOIIEro 3jieMeHTa ,
PaBHOMEPHO pacIipe/e/iiol[ero CyMMapHbIii 00bEM
a3pO/IMHAMUYECKUX MOTOKOB MO MMOBEPXHOCTH JUCKa;

11. METO,[L 3dXBdTd Y riepeMeiieHud riI0CKuX qUCKOB, BKJ'[I-OI—IaI-OH_[I/II‘/JI .

- pa3zesneHHe 3aXBaTbIBaeMOM IIJIOCKOM TIOBEPXHOCTH JIUCKA Ha Ps
YCJIOBHBIX 5KBHUBAJIeHTHBIX 30H, paBHOY/Ja/IEHHBIX KaXK/asi OT [JeHTpa
CUMMEeTPHH IMCKA U OT TeOMeTPUUeCKOT0 1ieHTpa JAUCKa;

- orpeiesieHHe T10 [IeHTPy CHMMEeTPUU JUCKa 30HbI , B KOTOPOU MOghEMHasI
cuna hopmupyetcs 3a cuét achdekra bepHynnu;

- (opmupoBaHue B LIeHTPe KaXK/[0l U3 YKa3aHHbIX YCIOBHBIX
5KBUBAJ/IEHTHBIX 30H, PaBHOYZA/IEHHBIX OT L[eHTPa CAMMETPUM IUCKa,
a’pOo/IMHAMUYEeCKOW MOABEMHOMN CUJIBI;

- TpaHc(hOopMaLMIO a3pOAMHAMUYECKUX [TOTOKOB , CO3/IaI0LLMX ITOABbEMHYIO
CWIY B Ka)K[JOM U3 30H B UHTEIPUPOBAHHBIM a3pOIMHAMUUECKHUI MOTOK,
rapaJiie/lbHbId 3aXBaTbIBaeMOM IMJIOCKOU MMOBEPXHOCTU JUCKA;

- YHOpPYTyI0 KOPPEKTUPOBKY reOMeTPUUYeCKHX KOOPAUHAT PacCIiooKeHust
JICKa, M0 KparHeu Mepe B [IBYX HallpaB/eHUsSX Ha OAHOM TJIOCKOCTH;

- (opMHpOBaHue 10 LEHTPY CUMMETPHUH JAKUCKA IMOAbEMHOM CUJIBI 3d CUET
s¢ddekTa bepHyiny;

- (hopMHpOBaHUe IO LIEHTPY CUMMETPHUHM JIUCKa PeryJiMpyemMoro 1o
pacxojy a3poJMHaMUUeCKOro IMOTOKa , HarpaBJ/IeHHOT'O MepreHUKYISIPHO K
3axBaTbIBa€MOM MTOBEPXHOCTH JUCKa;

- Tojjep>kaHUe U PeryJMpoBKY CTabUIbHOCTH TTapaMeTpOB
a’pojiiHaMHyecKoro paboyero Tesa U repemelijeHue THUCKa;



PHCYHOK 2, - Ha pHUCyHKe TI0Ka3aH Mbe303/IeKTPUUeCKUM JIBUraTe/b,
paboTaroliyii 110 MPUHLIUITY 06paTHOTO TThe303/1eKTpuueckoro 3ddekra u
VMEIOL1I BO3MO)KHOCTH TeXHAUYECKOUW XapaKTepUCTUKH, TI03BOJISIFOIIHE
HCTI0JTb30BaTh €ro B pOOOTOTeXHUKE KakK I1aroBbIi JBUTaTe b

Kak rokasasa npakTHKa, TO ke YCTPOMCTBO, UCTIOIb3yeMoe JJist
0eCKOHTaKTHOTO 3aXBaTa MI0CKUX 00BHEKTOB, MOXKET yCITeIITHO
WCTIONb30BaThCS B KaueCTBe JIOKA/IbHOT'0 TeHepaTopa TeHbI.

[Tpenio’keHO yCTPONCTBO /1Jisl a3POJUHaMUUeCKOT0 BCIIeHUBaHUs
JKUJIKOCTEM, cofieprKaliiee:

- CBSI3aHHBIM C UICTOYHUKOM, CKATOT0 TI0/], IaB/ieHHeM, ra3000pa3Horo
pabouero areHTa, MexaHu3M I10C/Ie/JOBaTe/IbHOTO Mpeobpa3oBaHuUs,
BXO/ISIIIIET0 B HEr0, 0CEBOT'0 a3pPOAMHAMUUECKOTO TIOTOKa, YKa3aHHOTO
ra3oo0pa3Horo pabouero areHra, B paBHOMEPHO pacripefie/iéHHbIE , TI0
TIJIOCKOCTH, TIePITeHJUKY/ISIPHOM K HallpaB/IeHUIO JBIKEHUs TTOTOKA



yKa3aHHOT0 ra3o000pa3Horo pabouero areHTa, [jeHTPOOeXXHbIe,
pa/iua/ibHbIe CKOPOCTHbBIE TIOTOKH ;

- MeXaHU3M aKKyMYJ/IMPOBaHUs, BBbIBOJA U pa3roHa paJyajbHbIX
CKOPOCTHBIX TTOTOKOB ra3000pa3Horo pabouero areHTa, BBeJEHHBIM B
TUIPOJUHAMUYECKUH , JIOKa/TbHBIA BUXPb - 00pa3yolrii KOJ/IbLIeBOM
KaHaJl, CBSI3aHHBIM C HAKOMUTEbHBIM pe3epByapoM C BCIIEeHUBAaeMOU
JKUIKOCTBIO;

- 1, CBSI3YIOIWM 00a MexaHW3Ma | JIOKaIbHBIH BUXPh - 00pa3yroIyii
TUAPOJMHAMUYEeCKUN KO/bL[eBOW KaHasl, KOHUUeCKUi pedieKTop-
000J104Ky JI0Ka/IbHOM 006/1acTH (hOPMUPOBAHUS TIE€HBI;

YKazaHHOe yCTPOWCTBO [l a3PO/IMHAMUUeCKOT0 BCTIeHUBAHUSI KUJKOCTeH,
MpeuMyIlleCTBEHHO B BU/le BOJHBIX PACTBOPOB, UMEIOIIMX B COCTaBe,
OpraHWYeCKre U HeopraHuueckre KOMIOHEHTBI, COJlePXKUT:

- MeXaHH3Mbl aKKyMY/JMPOBaHUS , BBO/a, BRIBOZIA U PA3roHa
roc/ieZioBaTeIbHO TIpeoOpa3yeMbIx 10 (hopMe 1 HarpaB/IeHUIO IBYDKEHUS
CKOPOCTHBIX TTOTOKOB ra3000pa3Horo pabouero areHTa, BBeZIEHHOTO B
yKa3aHHbIe MEXaHU3MbI T10/1 AB/IEHHEM;

- TUAPOJAWHAMHUUYECKU MEXaHU3M BTATMBaHWS BCIIEHMBAaeMOM XKUAKOCTU B
30HY BBIBO/Ia ¥ pa3roHa ra3oo0pa3Horo pabouero areHra u 06pa3oBaHUs B
30He COeIMHEeHMsI ra3000pa3HON U JKUJKOM Cpe/l T0KaJIbHOT'O BUXPSI -
oOpa3yroiiero ru[poJuHaMUUeCKUii KOTbIIeBOM KaHasl C TIOCTEeIeHHO
PaCIIUPSIOIIUMCS TIOTIepeYHbIM CeueHueM;

- KOMOHHHPOBAHHBIA a3pPOJUHAMUUECKUH U THAPOAUHAMUUECKUN
vHTepdelic, CBA3bIBAIOIIMI a3poiMHaMUUecKre 1 TUIpoIMHaMUuecKue
MeXaHWU3MbI YCTPOKCTBA.

[TpenoxeHHOEe YCTPOWCTBO MOXKET OBITh MCIOIb30BAaHO KakK reHepaTop
TeHbl, KaK MOeYHasi r0/I0BKa, KakK YCTPOKWCTBO ISl CMELUBAHUS TPYAHO -
CMEeIUBaeMbIX KUJKOCTEW;

KOHCTPYKTUBHBIE 3/1eMeHThI YCTPOKWCTBA MO3BOJISIFOT BHINOTHUTh
MHOTO()YHKLIMOHA/IbHYIO CUCTEMY C a3pOIMHAMUUeCKUMU U
rUAPOAUHAMUYECKMMU YaCTsIMU BCEro U3 IBYX JieTasield, YTo B CBOIO



ouepe/b AaéT HeorpaHUUYeHHbIe BO3MO>KHOCTU BCTpauBaHUs B /it00y10
KOMITOHOBOUHYIO W/ TEXHOJIOTMYECKYH0 CXeMY;

1. YcTpoicTBo /15 a@3p0ogHHaMHUUeCKOT0 BCTIeHUBaHUsI JKUIKOCTEM,
cozeprkariee:

- CBSI3aHHBIN C UICTOUHUKOM, C’KAaTOTO TI0/] IaB/ieHreM, ra3000pa3HOro
pabouero areHTa, MexaHU3M I10C/Iel0BaTe/IbHOTO Tipeobpa3oBaHus ,
BXO/SIIIIETO B HEr0, 0CeBOT0 a3pO/IMHAMUUeCKOT0 MOTOKa, YKa3aHHOTO
ra3zoobpa3Horo pabouero areHra, B paBHOMEPHO pacripe/ie/IéHHbIe, TI0
TIJIOCKOCTH, TIePITEHJUKY/ISPHOM K HallpaB/IeHUIO JBIDKEHHS TTOTOKA
yKa3aHHOT0 ra3o000pa3Horo pabouero areHTa, [leHTPOOe)KHbIE ,
pa/iua/ibHbIe CKOPOCTHBIE TIOTOKH;

- MeXaHU3M aKKyMYJ/IMpOBaHUsI, BbIBOJA U pa3roHa paJyajbHbIX
CKOPOCTHBIX TTOTOKOB ra3000pa3HOro pabouero areHTa, BBeJEHHBIN B
TUIPOJUHAMUYECKUH , JIOKaTbHBINA BUXPb - 00pa3yol[iii KOJbI[eBOM
KaHaJl, CBSI3aHHBIM C HAKOMUTEIbHBIM pe3epByapoM C BCIIEeHUBAaeMOU
JKUIKOCTBIO;

- ¥, CBsI3YIOLMM 06a MexaHW3Ma U JIOKaIbHbIM BUXPb - 00pa3yroiuii
TU/IPOIMHAMUYeCKH KOJIbI[eBOM KaHasl, KOHMYeCKUid pedieKTop-
000/10UKy JIOKa/IbHOM 06/1aCTU (POPMUPOBaHUST TIE€HBI;

2. YCTpPOWCTBO Jj1s1 @3pPOAMHAMUYECKOT0O BCIIEHWBAHUS KUJKOCTeH,
MpeuMyIlleCTBEHHO B BU/le BOJHBIX PACTBOPOB, UMEIOLMX B COCTaBe ,
OpraHuyeckue U HeopraHuueckue KOMIIOHEHTBI, Co/iepKalllee:

- MeXaHH3Mbl aKKyMYJIUPOBaHUsI, BBO/IA, BIBO/]a M pa3roHa
roc/ieZioBaTeIbHO TIpeoOpa3yeMbIx 10 (hopMe 1 HarpaB/IeHUIO IBYKEeHUS
CKOPOCTHBIX TTOTOKOB ra3000pa3Horo pabouero areHTa, BBeZIEHHOTO B
yKa3aHHbIe MEXaHU3MbI TI0/] AB/IEHHEM;

- TUJPOAMHAMMWUECKH MEXaHW3M BTSTHMBAHHS BCIIEHUBAeMOU JKUKOCTU B
30HY BBIBO/Ia ¥ pa3roHa ra3oo0Opa3Horo pabouero areHra u 06pa3oBaHUs B
30He COeIMHEeHUs ra3000pa3HON U JKUJKOM Cpe/l T0KaJIbHOT'O BUXPS -
oOpa3ytolliero ruipoJuHaMHUUeCcKOoro KosbLieBOro KaHasia C MOCTereHHO
PaCILIMPSIOIIUMCS TTOTIepeYHbIM CeueHHeM;



- KOMOWHHPOBAHHBIA a3pPOJUHAMUUECKUM U TUAPOAUHAMUUECKUN
vHTepdelc , CBA3bIBAIOIIUN a3pOIMHAMUUeCKUe U THAPOJUHaMUYecKre
MeXaHW3Mbl YCTPOWCTBA B TIpe/ieslaXx BHYTPeHHEro 00béMa KOHUUEeCKOTro
pedekTopa - 000/10UKH, TIPUUEM B YKa3aHHBIN MHTep(deic, B KOTOPIA
BXO/ISIT, CBsi3aHHbIe (PMKCUPYIOIMM, ODUEHTHUPYIOIIUM U OMpe/le/stolUM
Y KOHTPOJIUPYIOIIUM [TUCTAHLMI0 IITU(TOM, KOHMYeCKHe OTpakaTesu
a’pOIMHAaMHUYeCKOT0 U TH/IPOJUHAMHUUECKOT0 MeXaHU3MOB, Ta3000pa3HbIit
pabouwmii areHT TOJAETCs TIOCPEICTBOM CUCTEMbI KaHAIOB
a3pOJMHAMUYEeCKOr0 MeXaHU3Ma;

3. Cnoco6 a3poATHaMHUYeCKOro reHepHpPOBaHUs TIeHBI B IIOTOKE
JKUIKOCTU, BKJIFOUAIOIIUH:

- TI0Jjauy CKaToro IO/, JaBaeHrueM razoo0pa3Horo pabouero areHTa B
BHYTPEHHIOIO ITOJIOCTh HAKOITATEIS;

- Tmpeobpa3oBaHHe MOTOKa ra3000pa3HOro pabouero areHTa B KOJIbI[EBYIO
KOHMUECKYIO ra30BYI0 BOPOHKY Ha J[HE BHYTPeHHEeH M0JI0OCTH HaKOITUTeJIs;

- pa3aejieHre IOTOKd F83006p83HOF0 pa60qer0 dl'éHTad , HAKOITJ/IEHHOI'O B
KOHBL[EBOﬁ ra3oBOli KOHUUeCKOM BOPOHKE Hd PdaBHbIE€ U PABHOMEPHO
PacCIIo/10KeHHbIE€ CKOPOCTHbBIE MUKPO-TIOTOKU,

- aKKyMYJ/JIMDOBaHHe U pacripefie/ieHre MUKPOCKOIIUYECKUX MOTOKOB
ra3zoobpa3Horo pabouero areHTa C OZHOBpeMeHHBIM W3MeHeHHeM
HaripaB/eHUs] WX JBWKEHUS;

- BBO/JI yKa3aHHBIX TTIOTOKOB Tra3000pa3HOro pabouero areHTa B KOJIbI[EBOM,
VMeIOIIMI BBICOKUM YPOBeHb TypOY/IeHTHOCTH TIOTOK BCTIeHWBaeMOM
JKUJKOCTH, BTTHYTOM B KOHWYECKYI0 KOJbLIEBYIO MMOJIOCTh KOpIycCa
reHepaTopa MeHbl 3a CUET CHW)KEeHHSI [IaB/IeHHs B 30He /IBU)KeHUS TTIOTOKOB
ra3oobpa3Horo pabouero areHra;

- HachblllleHHWe KOJIbI[eBOTO C BLICOKMM YPOBHEM TypOy/IeHTHOCTH TIOTOKA
JKUAKOCTH TTy3bIpbKaMHy ra3000pa3HoOro pabouero areHra u co3jiaHue B
MOCTOSTHHO PaCIIMPSIOIIEMCS CeUeHUM TI0TOKA KUAKOCTU C BLICOKUM
ypOBHEM TypOy/JIeHTHOCTU DPe’KrMMa TICeBAO - KUTISILIeTo CIosl,
CrIoCcOoOCTBYHOIIEr0 TCEeBI0-B3PbIBAHKIO IMTy3bIPHKOB ra3000pa3HOro



pabouero areHTa u JileJIeHHIO UX Ha Oosiee MeJiKue, TIepexo/siiie B
TOMOTeHHYI0 CTaOW/IbHYIO TIEHY;

4. MoeuHasi TOJIOBKA J/is a3POIMHAMUUECKOW OTMBIBKU ITOBEPXHOCTEH,
coZieprkartas:

- MeXaHM3M /[|jis T10/]auy B JIOKa/IbHYI0 30HY OTMBIBKU U
TIOC/IeZI0BaTe/IbHOTO Mpeobpa3oBaHus TI0 (JOpMe U HarpaBJIEHUIO ero
JIBIDKEHHMS , TIOTOKAa ra3000pa3Horo pabouero areHra;

- KOHWUeCKui pedieKTop- 000/I0UKy C MexaHW3MOM (hOpMHUDPOBaHUS
KOJIbLIEBOTO BUXPEBOTr0 MOTOKA XXKUJKOCTH C BICOKUM YPOBHEM
TypOy/IeHTHOCTH , TIOKPBIBAIOLL[el OTMBbIBAEMYIO TTIOBEPXHOCTH;

5. Criocob6 a3poHaMU4eCcKOi OTMBIBKU TTOBEPXHOCTEeM, BK/TFOUAFOIITHIA:

- (opmupoBaHue B CJI0€ KUJJKOCTH, B KOTOPOI OCYIIeCTB/ISIETCSI OTMbIBKA,
JIOKaJIbHOU, TIOABWKHOM KaK MUHUMYM B IBYX KOOPJMHATaX OJHOMN
TIJIOCKOCTH , 06EMHOM 30HBI TICEB/I0 - KUTIAIIETO MOOII[ETO COCTaBa,
COCTOSIILIEro M3 a3poAUHaMUUECKOT0 U TUAPOJUHAMUYECKOTO0 KOMITIOHEHTOB;

- ¢dopmupoBaHre B 00BEMHOM 30He TICEeB/I0 - KUTISALLEr0 MOIOILIero COCTaBa,
KOHUYeCKOTr0 KOJIbLIeBOT'O MTOTOKA C BHICOKMM yYPOBHEM TypOyJ/IeHTHOCTH,
HMMEIOLLIero BUXPEBYIO TOPOUJAIbHYIO (POpPMY;

6. YCTpOUCTBO /151 @9pOAUHAMUYECKOTO BCIIEHWBAHUSI U CMELLBaHUS
JKUJKOCTeH, MPerMYIeCTBEHHO B BH/e BOJHBIX PaCTBOPOB,
MpeuMyllleCTBeHHO UMEIOIIUX B CBOEM COCTaBe OpraHuveckue u
HeopraHuyeckre >XUKHe KOMITIOHEHThI, U HaXO/SAIUXCS B
COCTOSIHWY JJBVDKEHUS, CoZleprKalliee:

- T'MApOIVHAMHUYECKYH0 CUCTEMY Jid BBO/A, HpEO6p830BaHI/IH, BbIBO/Jd 1
pa3roHa, 1mocjieg0BaTe/IbHO HpEO6p&3Y€MBIX I10 (bopMe " HAITpaBJ/IEHHWIO
AB)KEHHA CKOPOCTHBIX ITOTOKOB OJHOI'O U3 )XUAKWX KOMIIOHEHTOB,
HaIllpaBJ/Ide€MbIX B YKd3dHHYIKO CUCTEMY I10/[l 1dB/IEHUEM;

- TU/IPO/IMHAMUYECKYI0 CUCTeMYy [I7isi BBO/Ia, peobpa3oBaHus, BbIBOJA U
pas3roHa , MocJie[joBaTeIbHO Mpeobpa3yeMbix 10 (popMe U HaTIpaBJ/IeHUIO
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JIBWKEeHHSI TOTOKOB BTOPOT'0 JKUKOTO KOMITOHEHTa, HarpaBJisieMoro B
yKa3aHHYI0 CUCTeMY IO/, BO3JeMCTBHEM CU/T TpaBUTALIUY;

- CBs3BIBAOIHMI 00e CHCTeMbI THIPOMeXaHUUeCKUi UHTepdelic,
BXOZSAIIMMA KOHUYECKHMU OTPaKaTesIsIMU B BHYTPEHHUE MOJIOCTH KaXKI0HM 13
yKa3aHHbIX CUCTEM;

7. Mopgynb A a3poAiMHaMUAUeCcKou (hioTaljuu, CofieprKalliiidi BBOAHBIU
KOHTYP, BbIX0/] KOTOPOT'O COe/JUHEH C BBOJIOM B KOJIbL|EBYIO pabouyto
TMOJIOCTh , UMEIOLIIYI0 Mepe/iviB B BepXHel UaCTH, U COZIep Kalllyto B
HIDKHEH 4aCTH, CBSI3aHHYIO C MaruCTPasibio MOATrOTOBKU
ra30o00pa3HOro C)kaToro pabouero areHTa, CUICTEMY
a’poAMHaMUYEeCKHX U THIPOJJMHAMUUeCKUX MeXaHU3MOB,
CMOHTUPOBAHHBIX Ha KOJIbL[EBOM pecuBepe, pacrioyioXKeHHOM B
HIDKHE!N 4aCTU KOJIbLIeBOM TMOJIOCTH U PaBHOMEPHO pacripe/ie/iéHHbIX
110 BepXHEMY TOPLIY pecrBepa, BHYTPEHHSIS [T0JI0CTb KOTOPOTo
coe/iiHeHa C BbIXO/[JOM MaruCTpajy MoAroToBKY raz000pasHOro
CKaTtoro pabouero areHTa, MPUYEM KOJIbIleBasi TIOJIOCTb B BepXHeH
YyaCcTy COeJiMHeHAa C KOHLIEHTPUYHOU el U KOJIbL[€BOMY peCHBepYy
LATUHAPUYECKON EMKOCTBIO, UMeIOIIIel B JOHHOM YaCcTU BBIXO/] B
cOOpHUK TeHbI U KOH/IeHcaTa, U, pabounii BepxHUI Topel] KOTOpOoi
pacIio/IoyKeH BhIllle YPOBHS MepeJ/ivBa;

8. Mopynb A a3pofuHaMUuecKoi (IoTaliivi B COOTBETCTBUU C
MyHKTOM 7, OT/IMUAIOIIANCS TeM, UTO CHCTeMa a3pPOJUHAMUUeCKUX 1
THUAPOAMHAMHYECKHUX MEXaHU3MOB, TIPe/ICTaB/IsIeT COOO,
PaBHOMEPHO pacrpe/ie/IEHHBIE 110 OKPYKHOCTH BEPXHET0 TOpIia
pecuBepa, YCTPOMCTBa a3pOIMHAMUUECKOT0 BCTIeHUBAHUS
JKUIKOCTeu;

9. Moaynb Ajst a3pojHaMUYeCKOW (P/I0Tallii B COOTBETCTBUU C
MYHKTOM 7, OT/IMYAIOLIUINCS TEM , UTO BBOJJHOE YCTPOWCTBO /151
BCII€HVMBAEMOM >XUJKOCTH PacIioioyKeHO HU)Ke YPOBHSI BEPXHET0
TOpILia pecuBepa C yCTPOMCTBaMHU a3pOiMHAMHUUeCKOr0 BCIIEeHUBAHUS
JKUJKOCTH;

10.Mopynb gast a3polMHaMHUUecKor (PyioTalii B COOTBETCTBUU C
MYHKTOM 7, OT/TMYAIOIUNCS T€M, YTO BBIBOJIHOE YCTPOWMCTBO /151
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JKUJKOCTH , TI0C/Ie BCIIEHWBAHUS , PACTIOJIOKEHO HIKe YPOBHS
BEPXHEro TOpLia LIUIMHPUUECKOH EMKOCTH, UMEIOLLed B JOHHOU
YacTU BbIXOZ, B B COOPHUK TeHbI ¥ KOH/IEHCATa;

11.Criocob a3poAiHAMUUECKOTO BCTIEHUBAHUS >KUJKOCTEH, TTyTEM
Co3/laHusl 3a CUET TIpeobpa3oBaHuil (HOPMBI U CKOPOCTH
a’pO/IMHAMHUYEeCKOT0 ITOTOKa ra3000pa3Horo pabouero areHTa, 30HbI
TMOHWKEHHOT0 IaB/IeHUs1 Y BBeJIeHUs B 3TY 30HY C IBYX CTOPOH OT
Heé, C OZJTHOW CTOPOHBI, COBMNaZatolllel C HarpaBeHueM BBO/Ia
ra3oobpa3Horo pabouero areHta , paBHOMEPHO pacrpe/ieIEHHbBIX 110
00BEMY YKa3aHHOM 30HBI , MUKPO - TIOTOKOB CKAaTOro ra3006pa3Horo
pabouero areHra, 4, C IPyroii CTOPOHBI, BTATHBAHNE B YKa3aHHYHO
30Hy TOPOOOpAa3HOro MOTOKA BCIIEHMBAEMOM >KUIKOCTH , M, CO3/laHHe
B 30He COeIMHEHUs [IBYX TTIOTOKOB,- a9PO/JMHAMHUYECKOI0 U
TUPOJMHAMUYECKOT0 TICeB/0 - KUTIALLEero CJI0s;

12.Y cTpOUCTBO AJ151 BCTIEHUBAHUS )KUJKOCTEMN , IPEUMYILIeCTBEHHO
COCTOSIIIIUX U3 HECKOJIbKUX KOMITOHEHTOB, KAK MUHUMYM OJIUH W3
KOTOPBIX UMeeT OpraHnuecKoe MPOUCXOXKIeHHe, COCTOsLee U3:

- yCTpo¥cCTBa /715 BBOZa 1 TipeoOpa30oBaHus MOTOKA ra3000pa3HoOro
pabouero areHTa, HAXOSIIETOCS MO/, JAaBI€HUEM;

- MeXaHH3Ma I10c/ie[joBaTe/TbHOro Mpeo0pa30BaHuUs OTOKA ra3000pa3Horo
pabouero areHTa B KOJbLIEBYI0 KOHUUECKYI0 BOPOHKY Ha ZiHe KOpIyca
reHeparopa rneHbl, BK/IFOUAIOILEro /IBe YaCTH,- a3POAUHAMUYECKYI0 U
TUIPOJMHAMHUYECKYI0, COeTUHEHHBIE MEXy cO00l CUCTeMOl paBHOMEPHO
pacnpe/ie/IEHHBIX TI0 IHY KOPITyca reHepaTopa rneHbl KamWIsIPHbIX
OTBEPCTUM;

- MexaHM3Ma I0C/Ie/IoBaTe/TbHOrO U3MeHeHHsl HarpaB/IeHus! IBYKeHUSI
TIOTOKOB ra3000pa3Horo pabouero areHTa U BBe/IeHUsI YKa3aHHBIX MIOTOKOB B
KOJIbLIEBOM TIOTOK BCIIEHWBAEMOM >KUJKOCTH C BBICOKUM YPOBHEM Y/I€/IbHOU
TypOy/I€eHTHOCTH;

- MeXdHHM3Md HACbIIIEHWS KOJIBLEBOI0 II0TOKA C ITOBBIIIEHHBIM YPOBHEM

TypOy/IEHTHOCTH BCIIEHMBAEMOM YKUIKOCTH ITy3bIPhKaMH ra3000pa3HoOro
pabouero areHra;

12



- MexaHu3Ma (hopMupoBaHUs B 00bEMe BBICOKOM TypOy/eHTHOCTU
JKUJKOCTH TICEBJO - KUTISILLIETO CJIO0ST;

- yCTporcTBa BbIBo/la ChOPMUPOBAHHOM ITeHbI U3 pedieKTopa - 000/0UKY;

- a’pOoJMHaMHUUYeCKOro U TMIpoiIMtHaMUueckoro uHTepgeiica,
CBSI3BbIBAIOIIIET0 a3pOIMHAMUYECKYH0 U TUIPOAUHAMUUECKYH0 YaCTh
YCTPOUCTBA J/1s1 BCIIEeHUBAHUSI XKUJKOCTEH, BBITIOJTHEHHOTO B BU/E
LATUHAPAYECKOTo ITHU(TA, UMEIOII[ero 1o 00e CTOPOHBI OT HEero
KOHMUYeCKHe OTpaXkaTe/v, BepIIMHbI KOHYCOB KOTOPBIX HarlpaB/ieHbl B
MPOTUBOIIO/IO’KHbIE CTOPOHBI;

13
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PucyHok 3 , - Ha pUCYHKe TIpe/ICTaB/IeHO 0CeBOe CeueHue YKa3aHHOTO
MTbe303/IeKTPUYECKOTO IBUTATeIs , paboTaroIero Mo MpUHLUITY 00paTHOTO
MTbe303/1eKTprUUecKoro 3ddekra U UMeroIIero CBOMCTBA U BO3MO>KHOCTH

MPEK3NMOHHOI'O MIaroBoro ABuUraresis
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Lludbpamu Ha pucyHKe 0003HaUeHbI:

101 ocHOBaHMe

102 roAIUITHUK

103 cTep>keHb (BpalljaroIMKACs Basl)
104 BHeIIHUY KOPITyC

105 oTTankuBarolas NOBePXHOCTh
106 ToJKaroIMi JIerecToK

107 BepxHsis KOHTaKTHas [JIaCTHHA
108 1ibe3o3/1eKTpruyecKoe KOJbLo
109 KOHTaKTHBIU 3JIEMEHT

110 KOHTaKTHOE COoeJMHEeHHE

111 mosoCTh

15



¢ D S
S e,
.“ 5 ¢ *
S Parey
3
/
,
/ / 2
-, R AR ARV S S
= / =

PucyHok 4 , - Ha pUCYHKe Tak)Ke Tpe/CTaB/leHO 0CeBOe ceueHue
yKa3aHHOTO Mbe303/1eKTPUUeCKOTro ABUraTesist , paboTaroliero Mo NpUHLIUITY
o0paTHOT0 Mbe303/IeKTpUUeCKoro 3deKra ¥ UMeroIero CBONCTBa U
BO3MOXXHOCTH MPELM3MOHHOI0 II1ar0BOro0 /IBUTaTe/Ist

[udbpamu Ha pucyHKe 0603HaUeHH! :
112 BepXHHU KOHTAKT

113 HIDKHHUM KOHTAKT
114 dukcaTop KperieHus

16
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PucyHoK 5, - Ha pUCYHKe ITI0Ka3aHO CeyeHHe Mbe303/1eKTPUUeCKOoro
JIBUrartesisg y KOTOpOro TOJIKAroLLKe JIeTIeCTKY He IpUIIasiHbl Ha
I1be303/IeKTPUYeCKOoe KOJIbLIO, a 3aKpeIlIeHbl Ha IPY>KUHHOM JIeHTe

Liuppamu Ha pucyHke 0603HaUEHHI :
201 BHyTpeHHss 4aCTb 3aMKa [PYKUHbI
202 BHeILIHAA YaCTb 3aMKa [IPYKUHbI

203 BHYTpeHHsIA 4acTh 3aMKa IIpY>KUHbI
204 BHelLLIHAS YaCTb 3aMKa IPYKUHbI

17



PucyHok 6, - Ha pYCyHKe [0Ka3aHO CTPYKTYPHOE MOCTPOEeHHUe MPYKUHHOU
JIEHTBI C OTLLITAMITIOBAHHBIMH TOJIKAFOLIUMU JIerleCTKaMuy

Ludpamu Ha pucyHKe 0603HaUeHH! :

301 ocHOBaHHe NPY>KUHHOM JIEHTHI
302 BbILITAMIIOBAHHOE OTBEPCTUE
303 BHyTpeHHsIs 4aCTb 3aMKa

304 BHyTpeHHsIs 4aCTb 3aMKa

305 TonKaroLIUM JerecToK

306 BHelLIHAS YaCTb 3aMKa

307 BHeLIHAS YacTb 3aMKa

18



308 nuHug usruba Jerrectka

209

210

PucyHoK 7, - Ha pUCyHKe T0Ka3aH ()parMeHT U CTPYKTYPHOe MOCTPOeHue
TIPY>KWUHHOM JIEHTBI C OTLUTaMITIOBAaHHBIMU TOJIKAFOILIUMH JIe[leCTKaMH1

Ludpamu Ha pucyHKe 0603HaUeHH! :
309 nHarpaBJisitoniasi (ukcaTopa
310 ocHoBaHHe (puKcaTopa

311 dukcupyoluii rojioBKa
312 yaepxkuBarolLiee CyKeHue

19
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502
S04

PucyHok 8, - Ha pucyHKe 1oKa3aH ¢parMeHT U CTPYKTYPHOe IOCTpoeHue
MPY>XUHHOM JIEHTBI C OTIITaMITIOBAHHBIMU TOJIKAIOIIWMHU JieeCTKaMUu

LIndppamu Ha pucyHKe 0003HAUEHHI :
501 ropr3oHTaIbHBIN YPOBEHb

502 muHus cruba
503 yros OTK/IOHeHUs JiereCcTKa

20
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SECTION A-A

PucyHok 9 , - Ha pUCyHKe MOKa3aHO KpeI/iIeHHe B Mbe303/IeKTPUYeCKOM
ABUraTe/e NMbe30KepaMHUYecKoro KoJ/ibla

[Tudpamu Ha pUCyHKe 0003HAUEeHbI:

801 TonKaroLui JernecToK
802 mbe303/1eKTpUYEeCKoe KOJIbLIO

[Tperu3noHHbIe Mbe303/IEKTPUUECKHEe IBUTATeTN C 00paTHBIM IThe30-
3/IEKTpUUeCKUM 3P (heKTOM IT03BOJISIIOT JOOMBATHCS BLICOKOTOUHOTO
TTO3UI[MOHUPOBAHUS TIPU UX UCTIOH30BaHUH B COCTaBe THOKUX
aBTOMAaTUUeCKHX TTPOU3BO/ICTBEHHBIX KOMILIEKCOB (hoTO/UTOrpaduu,
HMMEIOIMX B CUCTeMax yIpaB/ieHUs] U KOHTPOJIS 3/IeMeHThI
HMCKYCCTBEHHOT'0 UHTe/IJIEKTa U UCKYyCCTBeHHbIe HEMPOHHbIE CETH.

Crnenytoliieil Lie/bio TIOC/Ie YCIeIIHOT0 MO3ULIMOHMPOBaHus PyKU poboTa

SABJIA€TCA 3dXBaT IIpeamMeTad. ,HHH 3TOIr'0 UCII0JIb3YETCA a3pOoArHAMHUYeCKHe
3dXBdTHI.
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AspoanHamuyeckue 3axsatbl

PucyHok 10, - Ha pvCyHKe MOKa3aHbl pa3/IMyHble TUMbI U pa3Mephbl
a3pO/JMHAMUYECKHUX 3aXBAaTHBIX YCTPOMCTB C MeMOpaHaMU U3 Hep KaBelollei
CTaJii ¥ KOPITyCaMU , U3TOTOB/IEHHBIMU U3 Pa3/IMYHbIX CHHTETUUeCKUX
MaTepHasoB, B TOM YKMC/ie U3 TePMOPeaKTUBHBIX I/IaCTMAacC U U3
TePMOIIJIACTUYHBIX T/IaCTMAacC.

O6pa3sel], pe/iCTaB/IeHHBIN C/IeBa, U3TOTOBJIEH U3 HepyKaBeoIlel cTamu
Y TIpe/IHa3HayeH /I/isl 3aXBaTa ropsiuMx 3aroTOBOK.
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PucyHok 11, - Ha puCyHKe Tak)Ke TOKa3aHbl pa3/IMuHble TUITbI U pPa3Mephbl
a3pO/JMHAMUYECKHUX 3aXBAaTHBIX YCTPOMCTB C MeMOpaHaMU U3 Hep KaBelollei
CTaJIi ¥ KOPITyCaMH, U3rOTOB/IEHHBIMU U3 Pa3/TMUHbIX CUHTETUUeCKHUX
MaTepHasoB , B TOM YKC/ie U3 TepPMOPEaKTUBHBIX IJIaCTMAcC U U3
TePMOIIJIACTUYHBIX T/IaCTMAacC.

Takke Ha pUCYHKe Mpe/ICTaB/IeHbI /IBe UaCTH Tbe303/1eKTPUUeCKOro
JIBUTATEJIs C TOMKAIOLLMMU JieTleCTKaMU U3TOTOB/IEHHBIMU U3 TIPY>KUHHOM
CTa/y (Ha pUCYHKe KPacHOrO LIBeTa).
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PucyHok 12, - Ha puCyHKe MoKa3aHbl Pa3/IMUHble BapUAHThI U Pa3Mephl
a’po/IMHaMHUYeCKrX 0@CKOHTAKTHBIX 3aXBaTHBIX YCTPOMCTB U pa300paHHbIN
Mbe303J/IeKTPUYeCKU IBUTaTe/b , paboTaroluii Ha TIpUHLIUIe 06paTHOTO
nbe303/1eKTpruueckoro 3¢ dekra; Ha nmbe3o0kepaMuueckoM KoJblie
3aKperieHbl TOJIKAOIIUe TJIAaCTHUHBI (B U30JISILIMU KPACHOTO LIBETA);

Takasi KOHCTPYKLUSI TI03BOJISIeT MOJyYUTh HAa POTOPE BBICOKUW KPYTSIIUMN
MOMEHT TP CTabUIBLHOM yTJie TOBOPOTa POTOPA.

TakyKe Ha PUCYHKe TTPOC/IEXKUBAETCS MaCIITaOHbIN (haKTOp MPUBeZeHHbBIX
YCTPOMCTB.
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PucyHok 13, - Ha pUCyHKe TakKe TOKa3aHbI pa3/inuHble BapUaHThI U
pa3Mepbl a3poIMHAMHUUYeCKUX OeCKOHTAKTHBIX 3aXBaTHBIX YCTPOWCTB U
coOpaHHbBIM Mbe303/IeKTPUUECKU ABUraTe/b , pab0TaroIIyii Ha MPUHIUIIE
obpaTtHoro mbe30371eKTpruueckoro 3¢ddekra; Ha nbe3okepaMuueckoM KOJIbLe
JIBUTaTeNsl 3aKperieHbl TO/IKatoI[1e TIJIaCTUHbI — JIeTIeCTKU ;

25



Takasi KOHCTPYKLMS O3BOJISIeT MOTYYUTh HAa POTOPEe BICOKWH KPYTSIIUMA
MOMEHT TIPU CTaOU/ILHOM yTJie TIOBOPOTa poTopa.

Tax>ke Ha pUCYHKe TIPOC/IEXKUBAeTCsI MaCIITabHbIN (PaKTOp MpUBejeHHbIX
YCTPOMCTB.

PucyHok 14, - Ha puCyHKe T10Ka3aHbl pa3/iMyHble BAPUAHThI U pa3Mephbl
a’poIMHaMHUYeCKUX 0@CKOHTAKTHBIX 3aXBATHBIX YCTPOUCTB U COOpPaHHBIH
Tbe303/IeKTPUUEeCKHUM [IBUTaTe b , paboTaroI|ii Ha IpUHLUITE 06paTHOTO
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nbe303/1eKTpruueckoro 3¢ dekra; Ha mbe30kepaMuueckoM KoJiblie ABUTaTeIst
3aKperieHbl TOJTKAOIIUe MJIaCTUHBI — JIeNeCTKY;

Takasi KOHCTPYKLUS TI03BOJISIeT MOJyYUTh HAa POTOPE BBICOKAW KPYTSIIUMN
MOMEHT TP CTabUILHOM yTJie TTOBOPOTa POTOPA.

TakyKe Ha PUCYHKe TTPOC/IEXKUBAETCS MaCIITaOHBIN (haKTOp MPHUBEZeHHBIX
YCTPOUCTB

PucyHok 15, - Ha pyCyHKe 10Ka3aH BapyaHT a3poAUHaMHUUeCKOoro
3aXBaTHOI'O YCTPOMCTBA C KOPITYCOM U3 TePMOPeaKTUBHOM I1J1IaCTMACChL.

TakyKe Ha PUCYHKe TTPOC/IEKUBAETCS MaCIITaOHbINA (haKTOp MPUBEZEHHOTO
YCTPOUCTRA.
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Kak u3BecTHO, /1Jis IPOUHOT0 y/iep>KaHUsl 3aXBaueHHOTr0 TpeIMeTa,
a’pO/IMHaMHUYeCKUMU 3aXBaTaMU B COCTaBe TMOKHUX aBTOMaTHUUeCKUX
TIPOM3BO/ICTBEHHBIX KOMILIEKCOB (hoTommTorpaduy TpedyeTcs: 0CTaTOUHO
BBICOKOE /laB/ieHHe BO3/lyXa, MOPOoi JOCTUTarolllee HeCKOJIbKUX aTMocdep.

B cBsi3u € 5TUM BO3HUKAIOT OMpe/ie/IEHHbIe CJI0’)KHOCTH, @ UMEHHO
00beITUHUTE TaKHE 3aXBaThl B I[ETIOUKY y)Ke He TIPe/ICTaB/IseTCs
BO3MOJKHBIM, TaK Kak /laB/ieHHe Ha Jla/lbHeM OT BXO/la KOHIIe TaKOM 1[eTI0UYKH
HeMuHyeMo y1ia/iéT. CrefioBaTe/bHO, MO/I/IeP)KUBATh HY)KHO /laB/ieHHe
HY>KHO HeTI0Cpe/ICTBeHHO Ha O/IMHOYHOM 3axXBaTe. A 3HAaUMT, HY>KHO KYy/ja-
TO JIeTh U3/IULLIKHY T10/laBaeMoro Bo3ayxa. I B Takom ciiyuae, He3aMeHUMYIO
POJIb UTPAIOT TYILIUTETN a3pOJHHAMUYeCcKOro IIyMa.

Mnywuntenn aapoguHaMmmyeckoro wymva

1 @3/ ,f’j { Y N\
~—  OUTPUT 104

PucyHok 16 , - Ha ¢urype mokasaH B 0CEBOM C€UeHUH MUKPO — TIYIITUTe b
a’pOAMHAMUUEeCKOro0 IITyMa C aKTUBHOU (PyHKIMel hunbTpaum
BO3/IYIITHOTO ITOTOKA Ha BbIXO/ie 13 30HbI 00paboTKM
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Ludbpamu Ha durype o603HaueHHI :

101 kopnyc rayimmTesis

102 wrynep a1 BXOASALero rnoToka
103 BxomHOe oTBepcTUe

104 BHe1HsAsA KaMepa IyLIUTe/ s

105 3aaH55 CTeHKa I1yLIuTe/Is

106 perynupyrouiui BUHT

107 ¢ukcupyrolas raika

108 ocHoBaHMe 151 KperieHus oTpaykaTess
109 wym-nor/ioujaruyrn OTpakaTeib
110 punbTpyroIMii 37/eMEHT

111 HampaB/SIIOLIMM KOHYC
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PucyHok 7, - Ha urype nokasaHbl B OCEBOM CEUEHUU MUKPO — [VIYLIUTEN
a3pOoAMHaMUYEeCKOro IIyMa C aKTUBHOU (PyHKLMel (hUIbTpaLuu
BO3/IYIITHOTO ITOTOKA Ha BbIXO/e M3 30HbI 00pabOTKM U C pa3HbIMU
BapHaHTaMU Ju3aliHa BHYTPEHHUX Pab0UrX MO0CTel U KaHaIOB

Liudppamu Ha purype o603HaUeHHI :

718, - cnieliuanbHBIA TOPOW/ANbHBIN KaHa/l , Ipe/lHa3HaueHHbIN /IS
TMOJIHOTO pa3BOPOTa MOTOKOB C’KaTOT0 BO3/yXa Iepej BEIBOJIOM UX U3
aKTUBHOMW 30HBI TJTYIIATE/IS

durypa 7A
[udbpamu Ha durype o603HaUEHHI :

718, - crieiManbHBIA TOPOUJATBLHBIA KaHa , MpeiHa3HaUeHHbIN /151
MOJTHOTO Pa3BOpPOTa MOTOKOB CKAaTOTr0 BO3/yXa Iepe/ BbIBOJIOM UX U3
aKTUBHOM 30HBI TJIYLIUTE/IS

durypa 7B
[Mudpamu Ha dburype o603HaUeHHI :

718, - cieliManbHbIA TOPOUJATBLHBIU KaHa , MpeiHa3HAYeHHbIN /15T
TOJTHOTO Pa3BOpPOTa MOTOKOB CKAaTOI'o BO3/lyXa Iepe/] BbIBOJIOM HX U3
aKTUBHOM 30HBI TJIyLIUTES

®urypa 7C
[Mudbpamu Ha dburype o603HaueHHI :

718, - crieLianbHbIA TOPOMJATBLHBIU KaHal , MpeiHa3HAYeHHbIN [1J1s1

IIOJTHOI'O Pa3BOPOTA ITIOTOKOB CKATOI'0 BO31yXa Iiepe/ BbIBOJOM HUX M3
AKTUBHOM 30HbI rIymuTes
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®durypa 7D
[Tudbpamu Ha durype o603HaUEHBI :

718, - cnieliuanbHBIA TOPOW/ATbHBIN KaHasl , Ipe/lHa3HaueHHbIN J1Jist
TMOJIHOTO pa3BOpOTa MOTOKOB C’KaTOT0 BO3/yXa Iepej BEIBOJIOM UX U3
aKTUBHOMW 30HBI TJTyIIATE/IS

203
207
211 5 -
210 201 208 207
204
203 206
! R

202
Fig.2

Figure 2, - Ha pUCyHKe TI0Ka3aH B OCEBOM CeYeHUH MUKPO — TJIyIIUTe/ b
a3po/IMHAMUYeCKOro 1lIyMa C akTUBHOW (PyHKLIMeN (huabTpalyuu
BO3/IIITHOT'O ITOTOKA Ha BBIXOZe U3 30HbI 00pabOTKHU C ABOMHOM CHCTEMOM

32



pa3BOpOTa MOTOKOB CKaTOT0 BO3/[yXa , - Ha BXOZle U Ha BbIBOJE , TI0C/Ie
bubTpaLu

[udbpamu Ha durype o603HaUEHBI :

201 xopryc riymmress

202 BXOAHOU LITYyLIEp

203 BxopHasi TpyOa

204 BHeIIHAS CTeHKa KaMephbl T/TYLIUTe s
205 3a/jHAA9 CTeHKa IIyLIUTens

206 pery/iMmpoBOYHbIM BUHT

207 dukcupytoljas ralika

208 ocHOBaHue fj151 KpervieHus oTpaykaTesisi
210 dbunbTpytoliye 3/1eMeHThbI

211 BxopaHasi TpyOa
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Figure 3, - Ha pUCyHKe TakXe TOKa3aH B OCEBOM CeueHWH MUKDPO —
TTYILINATE b a3pOAUHAMHUYeCKOro IITyMa C aKkTUBHOM (yHKIMelr huibTpalyu
BO3/IYIITHOT'O ITOTOKA Ha BLIXOZE M3 30HbI 00pabOTKU C ABOMHOM CHCTEMOI
pa3BOpOTa MOTOKOB CXKaToOro BO3/yXa , - Ha BXO/le U Ha BbIBO/JIE , TIOCJIE
dbunbTpan

Liudppamu Ha purype o603HaUeHHI :

301, - KoprycC raymmTesis a3poJuHaMHAUeCKOro myma

302 , - npucoeauHUTEMbHAs pe3b0oBas 1janda

304 , - paguanbHble OTBEPCTHS B KOPITyCe IVIYLLUTe/Is
a3pOMHAMMYEeCKOro LIyMa /Il BbIITyCKa CKaTOro BO3/yXxa Iocie BCex
ripeobpa3oBaHuii ¥ U3MeHeHUs TPaeKTOPYH ABM>KeHUs 110 KaHa/laM
TTYLLWATEISA

305, - raiika , 3aKphbIBarolljasi BHyTPEHHIOKO MTOJI0CTb KOPMyca ITyLLIUTes
306 , - pery/JiMpoOBOYHBIA BUHT , YCTaHAB/IUBAKOI[WMN MO3ULIMOHMPOBAHUE
KOHMYECKOIo oTpaXkaTessi - pedieKTopa

307 , - mo3ulMoHUpYtoljasi U (bUKCUpYyrolllas raiika Jis
peryJiMpoBOYHOI0 BUHTA

308 , - KOHMYeCKul oTpaXkaTesb - peIeKTop

310, - punbTpyroLKe KObLia

312, - KOHyC oTpaXkaTensi — pedieKTopa

34



Ha pucyHke cTpesikamu MOKa3aHbl TPAEKTOPUH [BU)KEHUS TIOTOKOB
CKaTOro BO3/yxa B IpoLjecce BBOJA B IJIyIIMTeb yepe3 1jardy 302 ,
TpaHc(opMalius ToToKa Ha KoHyce 312, puabTpaijus IOTOKa Ha JJUCKax
310 u BBIBOZ, TIOTOKA uepe3 otBepcTus 304.

414 410 404

417

Fig.4

Figure 4 , - Ha pyuCyHKe TIOKa3aH B 0CEBOM CEYEHUU MUKPO — IJIyIIUTE b
a3pOAMHaAMUYECKOro IIyMa C aKTUBHOW (PyHKLMelN (GUIbTpaLvuu
BO3/IYLITHOTO ITOTOKA Ha BbIXOZie U3 30HbI 00pabOTKM C OiMHApHOM
cucTemoi pa3BopoTa Ha 90 rpalycoB MOTOKOB C’KaToro BO3Jyxa , - Ha
BBIBO/IE , MTOC/Ie (PUIbTpaLUU

Liuppamu Ha pucyHkKe 0603HaUEHHI :
401 kopryc rayLuress
402 BXOJHOM LUTYyL[ED

403 BxopHas Tpyba
404 BbIITyCKHOE OTBEPCTHE
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406 peryMpoBOYHbIA BUHT

410 punbTpyrOLIUM 3/1eMEHT

413 rosioBKa peryjiMpoBOYHOI0 BUHTA
414 HarpaB/SIOLINM KOHYC

417 dukcatop

519 517

Tk : I [ 1 I F
FEE
|
f /|
203 \
2 219 506 - 507
510 513

Fig.5

Figure 5, - Ha pUCyHKe Tak)Xe TIOKa3aH B 0CEBOM CeUeHHUU MUKDO —
TJIyLIUTE/Th a3POANHAMUYECKOTO 1IIyMa C aKTUBHOM (PyHKI[HeH
(bunbTpalLK BO3AYIIHOIO TIOTOKA Ha BBIXO/le U3 30HbI 00pabOTKY C
OZMHApHOW CHCTeMOM pa3BopoTta Ha 90 rpaZlycoB MOTOKOB CXKAaTOTO
BO3/lyXa, - Ha BbIBOJE, Moc/ie pUIbTpaLuu

[udbpamu Ha durype o603HaUEHHI :
501 KopriycC rayiuarens

502 BXOHOU LITYLIEDP

503 BxogHas Tpyba

36



504 BBITIyCKHOE OTBEPCTHE

506 BHyTpeHHSsIs TPyOa

507 dukcaTop

510 dbunbTpytoIHe 371eMeHThbI

513 roJioBKa peryiMpoBOYHOIO BUHTA

515 HampaB/sIOLINM KOHYC

517 HarpasJisitoLee, ITyM-TIO/IT/IallaroIee KOJIbLO Ha BbIXOZe
519 HampasJisitoLLee, ITyM-TIO/T/IaLAroLee KOJIbLIO Ha BXO/e
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Figure 6 , - Ha pUCYHKe TakK)Ke ITOKa3aH B 0CEBOM CEUE€HUH MUKPO —
[/IyLIMTeb a3POJMHAMUUECKOTr0 IIIyMa C aKTUBHOW (yHKL[Mel
(bunbTpaI[MK BO3AYIITHOTO TIOTOKA Ha BBIXO/[e U3 30HbI 00pabOTKH C
OJJMHApHOM crcTeMoi pa3BopoTa Ha 90 TpaZlyCoOB TOTOKOB C’KaTOTO
BO3/lyXa , - Ha BbIBO/IE , TIOC/Ie (PUIbTpALUU

[Mudpamu Ha pucyHKe 0003HaUEeHHBI :

601 kopryc riyuress

602 BXOJHOU LITYLIEDP

603 BxozaHasi TpyOa

604 BbIXOZHOE OTBEpCTHE

606 BHyTpeHHs TpyOa

610 ¢unbTpyroluUii 371eMeHT

613 rosioBKa peryJjiMpoBOYHOrO BUHTA

616 HarpaB/IIIOIIMH KOHYC

619 HanpasssAOLLee, IyM-MO/T/Ialjarolee KObLo Ha BXO/e
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Figure 8A , - Ha pHCyHKe T0Ka3aH B 0CEBOM CeUeHWH MUKDPO — TYLIUTEb
a’pOoAMHaMUYEeCKOro IIyMa C aKTUBHOU (PyHKIMel hUabTpaLuu
BO3/IYIITHOTO ITOTOKA Ha BbIXO/Ie M3 30HbI 00pabOTKM C TIOJTyTOPHOM
CUCTEeMOM pa3BOpPOTa MOTOKOB C’KAaTOr0 BO3JyXa , - Ha BXOZe U Ha BBIBOJE ,
rioce buIbTpaLuu

Lludppamu Ha urypax 0603HaUeHH :

801 HanpasJistoLLee, IyM-MOJII/Iallarol[ee KO/IbL[O Ha BbIXO/e
802 HarpasJistoLLee, LLIyM-TIO/T/Ialjarollee KOJIbL0 Ha BXO/e

Figure 8B, - Ha puCyHKe MOKa3aH B 0C€BOM C€YEHUM MUKPO — TJTyLIUTE b
a’pOoAMHAMUUYEeCKOro IITyMa C aKTUBHOUW (PyHKIMel hUuabTpaLuu
BO3/IYIIIHOTO MTOTOKA Ha BbIXO/le M3 30HbI 00paboTKM C MOJTyTOPHOM
CUCTEMOU pa3BOpOTa MOTOKOB CXKaTOr0 BO3/yXa , - Ha BXO/le U Ha BBIBOJIE ,
rocsie (PUIbTpaLn

[Mudpamu Ha durypax o603HaueHbl :
801 narpasJistoLLee, LIyM-TTO/T/Ialjarollee KOJIbLO Ha BbIXO/e
803 HaripaBJ/ieHMe [IBW)KEHUS TI0TOKA

Figure 8C , - Ha prCyHKe M0Ka3aH B 0CEBOM CeueHWH MUKDPO — TYLIUTEb
a’pOoAMHaAMUYEeCKOro IITyMa C aKTUBHOU (PyHKIMel hUibTpaLuu
BO3/IYIIIHOTO MTOTOKA Ha BbIXO/le M3 30HbI 00paboTKM C MOJTyTOPHOM
CUCTEMOU pa3BOpOTa MOTOKOB CXKaTOr0 BO3/yXa , - Ha BXO/le U Ha BBIBOJIE ,
rocsie (pUIbTpaLn

Lludbpamu Ha pucyHKax 0603HaueHHI :
801 narpasJistoLLee, LIyM-TIO/TJIaljarollee KOJIbL0 Ha BbIXO/e
804 BxopHasi, pa3zestoLas MoTok Kamepa
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| 304
| 306

Figure 3A , - Ha pUCyHKe TaK)Xe T0Ka3aH B OCEBOM CeueHHWH MUKDPO —
[JIyLIUTe/b a3POJMHAMUUECKOro IIIyMa C aKTUBHOM (yHKLMeN UibTpauu
BO3/IyIITHOT'O ITOTOKA Ha BLIXOZe M3 30HbI 00pabOTKU C ABOMHOM CHCTEeMOI
pa3BOpOTa MOTOKOB C’KaTOr0 BO3/JyXa , - HAa BXOZIE U Ha BbIBOJE , MOC/Ie
dbunbTpaln

[udbpamu Ha pucyHKe 0603HaUeHH! :

301 kopmyc riaymure/is

302 BXOAHOU LUTYLIEP

304 BHeIIHAS CTeHKa TyLIUTe s

305 3aHA4 CTeHKa IIyLLIUTe st

306 peryMpoBOYHBIM BUHT

307 raiika, (pyKcaTop peryaMpoBOUHOIO BUHTA
308 ocHOBaHue fj151 KpervieHus OTpakaTesisi
310 ¢unbTpyroluii 371eMeHT

312 oTparkarouui KOHYC
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OUTPUT Fig.1

Figure 1, - Ha pyUCyHKe TakXe IOKa3aH B OCEBOM CEYEHUU MUKPO —
TTYLIKTEe b a3POAMHAMHUUYeCKOro IITyMa C aKkTUBHOUW (hyHKILMelN hUibTpaLyuu
BO3/IyIITHOTO ITOTOKA Ha BLIXOZe U3 30HbI 00pabOTKHU C ABOMHOM CHCTEMOM
pa3BOpOTa MOTOKOB CXKaTOro BO3/yXa , - Ha BXO/le U Ha BbIBOJIE , IOCJIe
(dbuabTpaLun.

[{udbpamu Ha pucyHKe 0003HaUeHHI :

101 kopmyc rayumureis

102 BxoHOM LITYLIED

103 BxogHas Tpyba

104 BBIIyCKHOE OTBEpCTHE

105 3a7HA CTeHKa [IyLLIUTe IS

106 pery/iMpoBOYHbBIN BUHT

107 ratika dukcarop

108 ratika ukcarop

109 mym-nor/yaroiee oTpakaroljee KOJbL0
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110 ¢unbTpyrOMi 371€MeHT
111 HampaB/SIIOLIMM KOHYC

901
\
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\ T — | I/ |
: r—— 903
Fig.9
1
>-\L 904
T~
905

Figure 9, - Ha pUCYHKe TI0Ka3aH B 0CEBOM C€UeHHUH MHUKPO — TJTYIIUTEb
a’pOIMHAMHUYECKOr0 IITyMa C aKTUBHOM (PyHKIMeH GUIbTparun
BO3/IYLIIHOTO ITOTOKA Ha BbIXO/Ie 13 30HbI 00pabOTKHM C TI0JTyTOPHOMH
CHCTEMOH pa3BOpOTa IIOTOKOB CXKaTOr0 BO3/yXa , - Ha BXO/Ie M Ha BLIBOJIE ,
roce hbuIbTpaLuu

43



Ha pucyHKe TyImTeb IPUCTHIKOBAH K MCITOJIHUTETEHOMY Y31y
poboTa.

[udbpamu Ha pucyHKe 0603HaUeHH! :

901 xoprnyc ryymmress
902 coepyHUTEeMbHAsT TPyOa
903 kopmyc pobora

904 nop1ieHb

905 atyH
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BbiBOAbI

Takum 06pa3oMm raylMTe M a3poAMHAMUYECKOTO 111yMa SIBJITIOTCS OJTHUM
13 OCHOBHBIX 3/1EMEHTOB COBPEMEHHBIX MOJHOCTbI0 aBTOMAaTU3HMPOBaHHbIX
po6OTOTEXHUYECKUX CHCTEM B COCTaBe TMOKHUX aBTOMAaTHUeCKUX
MPOU3BOZCTBEHHBIX KOMILIEKCOB (POTOMUTOrpa(uu, UMEIOIIUX B CUCTEMAaX
yrpaB/ieHUs] U KOHTPOJISL 3/IEMEHThI UCKYCCTBEHHOTO UHTeJ/IeKTa U
HCKYCCTBEeHHbIe HeiDOHHbIE CeTH.

[Togo6HbBIE aBTOMATU3UPOBAHHBIE JTMHWY TI03BOJISIIOT TO/TyYaTh BHICOKHe
CKOpOCTH 00paboTKH, 1 3a CUeT MPOYHOTO Y/ep KaHUs 3aXBaueHHbIX
TIpeJMEeTOB, CHIKAeTCs1 YpPoBeHb Opaka. B Toke BpeMsi TyIIUTe s
a3pO/JMHAMUYECKOTr0 IIIyMa, TT03BOJISIFOT 00eCrieunBaTh JOCTATOUHO BHICOKOE
JlaBeHue [ a3poJAMHAMUUeCKHX 3aXBaToOB 6e3 co3/aHusl UILHETO IIyMa.
A BO3MOJKHOCTb PeryJIMPOBKUA TaKMX YCTPOWMCTB OTKPBIBAET LIMPOKUN
CTIeKTP WX TIPUMEHeHUs Y aZjaliTallii K KOHKPETHBIM TTPOU3BO/CTBEHHBIM
YCIOBUSIM.
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CnMCcoK MCI0/1b30BaHHOM JTIUTEPATYPhbl , IaTEHTHBIX U
JIMIeH3MOHHBIX MaTepUaJioB

[TPUJIOXKEHUE 1

United States Patent Application 20190299423
Kind Code Al
WAGNER; Thomas ; et al. October 3, 2019

SYSTEMS AND METHODS FOR PROVIDING DYNAMIC VACUUM
PRESSURE IN AN ARTICULATED ARM END EFFECTOR

Abstract

A system is disclosed for providing dynamic vacuum control to an end
effector of an articulated arm. The system includes a first vacuum source for
providing a first vacuum pressure with a first maximum air flow rate, and a
second vacuum source for providing a second vacuum pressure with a
second maximum air flow rate, wherein the second vacuum pressure is
higher than the first vacuum pressure and wherein the second maximum air
flow rate is greater than the first maximum air flow rate.

I[MPUJIOXKEHUE 2
United States Patent Application 20190291254
Kind Code Al
Panks; James Kevin September 26, 2019

PNEUMATIC PERCUSSIVE TOOL WITH ATTACHMENTS AND
METHOD OF USE THEREOF

Abstract

The present disclosure generally relates to quick change attachments for a
pneumatic percussive tool. The attachments convert a pneumatic percussive
tool, such as an air impact tool with proximal attachment means, which has
a "pushing" force, into a pneumatic percussive tool having a "pulling" force.
Once attached to the pneumatic percussive tool, the attachments also provide
a quick change feature for allowing "pulling" tools to be simply and easily
removed and replaced.
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[TPUJIOXKEHHE 3

United States Patent Application 20190187571
Kind Code Al
i?;\lISSENS; Stef Marten Johan ; June 20, 2019

STAGE SYSTEM, LITHOGRAPHIC APPARATUS, METHOD FOR
POSITIONING AND DEVICE MANUFACTURING METHOD

Abstract

A system for positioning, a stage system, a lithographic apparatus, a method
for positioning and a method for manufacturing a device in which use is
made of a stage system. The stage system has a plurality of air bearing
devices. Each air bearing device has: a gas bearing body which has a free
surface, a primary channel which extends through the bearing body and has
an inlet opening in the free surface, and a secondary channel system which
extends through the bearing body and which has a plurality of discharge
openings in the free surface. The flow resistance in the secondary channel
system can be higher than the flow resistance in the primary channel.

[MPUJIOXKEHUE 4
United States Patent Application 20190161281
Kind Code Al
Lyman; Christopher Robert ; et

3 May 30, 2019
VACUUM HOLDER WITH EXTENSIBLE SKIRT GASKET

Abstract

A vacuum holder for articles, a combination of a vacuum holder and an
article, a system for holding and conveying articles, and a method for
holding and conveying articles are disclosed. The vacuum holder includes a
main body having a surface and an air passageway leading to the surface,
and a valve joined to the main body and in fluid communication with the air
passageway. The vacuum holder includes an extensible skirt gasket with an
opening therein. An article can be placed adjacent to the surface of the main
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body, and a vacuum can be drawn through the air passageway to hold the
article to the vacuum holder. The valve maintains the vacuum between the
article and the vacuum holder without being connected to a vacuum source,
until it is desired to release the article from the vacuum holder.

[TPUJIOKEHHE 5

United States Patent Application 20190134827
Kind Code Al
WAGNER; Thomas ; etal. May 9, 2019

SYSTEMS AND METHODS FOR PROVIDING DYNAMIC VACUUM
PRESSURE AT AN END EFFECTOR USING A SINGLE VACUUM
SOURCE

Abstract

A system including a programmable motion device and an end effector for
grasping objects to be moved by the programmable motion device is
disclosed. The system includes a vacuum source that provides a high flow
vacuum such that an object may be grasped at an end effector opening while
permitting a substantial flow of air through the opening, and a dead-head
limitation system for limiting any effects of dead-heading on the vacuum
source in the event that a flow of air to the vacuum source is interrupted.

[TPUJIOXKEHUE 6

United States Patent Application 20190091879
Kind Code Al
WAGNER; Thomas ; et al. March 28, 2019

SYSTEMS AND METHODS FOR PROVIDING DYNAMIC VACUUM
PRESSURE IN AN ARTICULATED ARM END EFFECTOR

Abstract

A system is disclosed for providing dynamic vacuum control to an end
effector of an articulated arm. The system includes a first vacuum source for
providing a first vacuum pressure with a first maximum air flow rate, and a

48



second vacuum source for providing a second vacuum pressure with a
second maximum air flow rate, wherein the second vacuum pressure is
higher than the first vacuum pressure and wherein the second maximum air
flow rate is greater than the first maximum air flow rate.

[TPUJIOKEHHE 7

United States Patent Application 20190126496
Kind Code Al
Bronowski; Marek May 2, 2019

MULTI-STAGE GRIPPER
Abstract

The multi-element pneumatic gripper equipped with a pump which enables
attaching the products by a suction cup, is characterized by the fact that the
gripper of a multi-element pneumatic telescopic actuator which ends on one
side with a sucker with a weight and a steel ball inside the weight and on the
other side is connected to the supply system, whereas an electromechanical
uptake is located at the base of the first element of the pneumatic telescopic
actuator, wherein in the first embodiment the supply system consists of a
vacuum/pressure pump, suction and discharge lines, a valve which supplies
air to the system, a three-way valve and a pressure sensor, and wherein in
the second embodiment the supply system consists of a vacuum/pressure
pump, a suction line, a valve which supplies air to the system and a
pressure sensor.

[TPUJIOXKEHUE 8

United States Patent Application 20190051918
Kind Code Al
LEE; Sun Ho February 14, 2019

SYSTEM FOR ADSORBING THIN FILM SHEET TO PREVENT FROM
DROOPING IN FUEL CELL SYSTEM

Abstract
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A system for adsorbing a thin film sheet includes a main frame and first and
second auxiliary frames connected to respective ends of the main frame. At
least one of the first and second auxiliary frames is movably connected to
the main frame to increase or decrease a distance between the first and
second auxiliary frames. Adsorbing parts are disposed under the first and
second auxiliary frames, respectively, to draw or inject air and to adsorb
both sides of the thin film sheet. A tension adjusting part adjusts a location
of the at least one of the first and second auxiliary frames to adjust a tension
applied to the thin film sheet.

[TPUJIOXEHHE 9

United States Patent Application 20190263002
Kind Code Al
HERRSTROM; Jonas August 29, 2019
VACUUM POWERED TOOL

Abstract

Vacuum powered tool (1) that is connectable to a vacuum source and
arranged to in an object engagement position engage and hold an object as a
result of a negative pressure in the tool (1) as well as to resiliently return to
an initial position when the negative pressure ceases and, which tool (1)
comprises an object handling engagement part (2), wherein the tool (1), in a
first end (3), has a fitting (4) to be fixedly received in a vacuum connection
implement for fixation of the tool (1), and in a second end (5) of the tool (1),
wherein the second end (5) is formed for air-proof contact and provided
with an at least partly flexible and collapsible spherical hollow inner
geometry (7) onto which at least partly spherical and collapsible hollow
inner geometry (7) having a collapsible part (6), object handling and
engagement means (8) are provided and arranged such as to in the object
engagement position engage and hold the object as a result of the negative
pressure in the flexible and collapsible spherical hollow inner geometry (7)
as well as to resiliently return to the initial position when the negative
pressure in the flexible and collapsible spherical hollow inner geometry (7)
ceases.
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I[TPNJIOXKEHHE 10

United States Patent Application 20190030711
Kind Code Al
Azazi; Bryan; etal. January 31, 2019

ROBOTIC GRIPPER
Abstract

A robotic gripper for grasping a target object includes a linear actuator and a
gripping assembly. The gripping assembly is coupled to the linear actuator
and includes a plurality of fingers that are positioned to selectively grasp and
release the target object. The linear actuator includes an air cylinder and a
linearly movable rod that reciprocates within the air cylinder between a
retracted position and an extended position. The gripping assembly includes
a finger holder and a finger closer. The fingers are affixed to the finger
holder and extend from the finger holder through openings formed in the
finger closer. The finger closer is coupled to the linearly movable rod which
reciprocatingly drives the finger closer over the fingers to adjust the fingers
between a first position in which the fingers grasp the target object and a
second position in which the fingers release the target object.

I[TPUJIOXKEHHE 11

United States Patent Application 20180361596
Kind Code Al
BERI; Alekh Rajesh December 20, 2018

SOFT ROBOTIC ASSISTIVE GRIPPING DEVICE

Abstract

This invention is directed to offer a customizable, cost effective, and
comfortable soft gripping solution for patients with chronic disabilities, such
as diabetic neuropathy, allowing the patients to function independently and
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perform routine daily tasks. A soft robotic gripper has been developed with
one or more inflatable systems actuated by aft to assist a user to grip an
object. The main body of the gripper bends with air actuation while the
fingertip actuation helps functionality in the extremities. The gripper is
further enhanced by adding sensors that integrate feedback for sensitivity to
touch, conformability, and grip ability. The modular design modifications
allow for gripper adjustments as the disease progresses or rescinds. The
gripper also works as a training aid for routine physical therapy exercises.
Data collected by a microprocessor can also help learn more about these
chronic diseases and use artificial intelligence to customize treatment
regimens for individual patients.

[TPUJIOXEHUE 12

United States Patent Application 20190009572
Kind Code Al
HOOVER; LINN C.; etal. January 10, 2019

UNIVERSAL PART HOLDER WITH CONFORMABLE MEMBRANES

Abstract

An apparatus for holding three-dimensional parts for printing includes a
frame with sides and a solid bottom and a part gripping membrane mounted
across the face of the frame. A biasing membrane is mounted at the midpoint
of the frame height to form an air chamber between the frame bottom and
the biasing membrane and a vacuum chamber between the biasing
membrane and the part gripping membrane positioned on the face of the
frame. To grip a part, the gripping membrane is stretched over the part,
positive pressure is applied to the air chamber to compress the granular
material within the air chamber and further stretch the gripping membrane
over the part, and then vacuum is applied to the vacuum chamber between
the two membranes to maintain the granular material compression and grip
on the part when air pressure is relieved from the air chamber.

[TPNJIOXKEHUE 13

United States Patent Application 20130001970
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Kind Code Al
SUYAMA; Takashi ; et al. January 3, 2013

ROBOT AND ROBOT HAND
Abstract

A robot includes a robot arm. A robot hand is disposed at a distal end of the
robot arm and grips an object. The robot hand includes an air chuck device
including a pair of pistons and an air cylinder. The air cylinder opens and
closes the pistons in parallel to one another. A pair of first gripping members
are disposed at a first side of the pistons and move close to and apart from
one another within a first movable range on a movable plane. A pair of
second gripping members are disposed at a second side of the pistons and
move close to and apart from one another within a second movable range
different from the first movable range on the movable plane. The robot hand
pivots relative to the distal end of the robot arm about a pivot axis
approximately perpendicular to the movable plane.

[TPUJIOXEHUE 14

United States Patent Application 20150224651
Kind Code Al
MAFFEIS; Giuseppe August 13, 2015

PROTECTIVE CASING OF ROBOT GRIPPERS

Abstract

A protective casing of a gripper for industrial automation is described,
having two or more jaws, which makes the gripper also usable in clean-
room. The casing comprises a base fixable to an outer actuator, for example
a robotic arm, and a dome. The dome and the base are air tightly
constrainable one to another and they together define a chamber for housing
the gripper. The dome is provided with through slots at the jaws of the
gripper; the edges of the through slots air tightly adhere to the
corresponding jaw. At least the portion of the dome at the through slots is
elastically deformable to follow the movements of the jaws. Preferably, the
dome and the base are coupled and flush in order to limit or prevent particles
or dust from building up between interstices.
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[TPUJIOXKEHHE 15

United States Patent Application 20140010628
Kind Code Al
Ruschulte; Jorg ; etal. January 9, 2014

DEVICE FOR HANDLING OBJECTS
Abstract

The invention relates to a device for handling objects, comprising at least
one inflatable air chamber and a retaining unit for objects, which is attached
to the air chamber, to a robot or manipulator, characterized by at least one
device for handling objects, and to a method for handling objects using the
aforementioned device, characterized by the steps of: moving the device
with the side thereof comprising the retaining unit to the object to be
handled in a first position; establishing an adhesive connection between the
retaining unit and the object to be handled, thus retaining the object; moving
the device to a desired second position, and releasing the object from the
retaining unit by inflating the at least one air chamber.

[TPUJIOKEHHE 16

United States Patent Application 20190187571
Kind Code Al
;I;A;\IISSENS; Stef Marten Johan ; June 20, 2019

STAGE SYSTEM, LITHOGRAPHIC APPARATUS, METHOD FOR
POSITIONING AND DEVICE MANUFACTURING METHOD

Abstract

A system for positioning, a stage system, a lithographic apparatus, a method
for positioning and a method for manufacturing a device in which use is
made of a stage system. The stage system has a plurality of air bearing
devices. Each air bearing device has: a gas bearing body which has a free
surface, a primary channel which extends through the bearing body and has
an inlet opening in the free surface, and a secondary channel system which
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extends through the bearing body and which has a plurality of discharge
openings in the free surface. The flow resistance in the secondary channel
system can be higher than the flow resistance in the primary channel.

[TPUJIOKEHHUE 17

United States Patent Application 20180350589
Kind Code Al
Rebstock; Lutz December 6, 2018

SEMICONDUCTOR CLEANER SYSTEMS AND METHODS
Abstract

In an embodiment, the present invention discloses a EUV cleaner system
and process for cleaning a EUV carrier. The euv cleaner system comprises
separate dirty and cleaned environments, separate cleaning chambers for
different components of the double container carrier, gripper arms for
picking and placing different components using a same robot handler,
gripper arms for holding different components at different locations,
horizontal spin cleaning and drying for outer container, hot water and hot air
(70 C) cleaning process, vertical nozzles and rasterizing megasonic nozzles
for cleaning inner container with hot air nozzles for drying, separate vacuum
decontamination chambers for outgassing different components, for
example, one for inner and one for outer container with high vacuum (e.g.,
<10.sup.-6 Torr) with purge gas, heaters and RGA sensors inside the
vacuum chamber, purge gas assembling station, and purge gas loading and
unloading station.

[TPUJIOXKEHUE 18

United States Patent Application 20170213333
Kind Code Al
KANG; Chi-Hun ; et al. July 27, 2017

DEFECT MEASURING DEVICE FOR WAFERS

Abstract
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Provided is a device for measuring wafer defects, which prevents damage of
a wafer and also measures defects at upper, lower and side surfaces of the
wafer simultaneously. The device for measuring wafer defects includes a
lower blower configured to inject air to a lower surface of a wafer to float
the wafer; an upper blower provided to be moved up and down with respect
to the lower blower and configured to inject the air to an upper surface of
the wafer to fix the wafer; an upper contamination measuring part provided
at an upper side of the upper blower and configured to detect contamination
on the upper surface of the wafer; a lower contamination measuring part
provided at a lower side of the lower blower and configured to detect
contamination on the lower surface of the wafer; and a side contamination
measuring part provided between the upper and lower blowers and
configured to detect contamination on a side surface of the wafer.

[TPNJIOXKEHUE 19

United States Patent Application 20150251778
Kind Code Al
TACHIBANA; Kenichi ; et al. September 10, 2015

ROBOT SYSTEM, LIQUID TRANSFER CONTROLLER, LIQUID
TRANSFER CONTROL METHOD, AND MEDICINE
MANUFACTURING METHOD

Abstract

A robot system includes a multi-jointed robot, a syringe actuator which pulls
and pushes a plunger of a syringe having a needle; and a controller which
controls the multi jointed robot to handle a vessel storing a liquid and the
syringe and controls the syringe actuator. The controller includes a first
control module which controls the multi-jointed robot such that the needle
of the syringe punctures a cap of the vessel, a second control module which
controls the syringe actuator such that the air in the syringe is sent into the
vessel by pushing the plunger in a state where the vessel is positioned on an
upper side of the syringe and a tip portion of the needle is positioned on an
upper side of the liquid in the vessel after the first control module controls
the multi-jointed robot, and a third control module which controls the
syringe actuator such that the liquid in the vessel is absorbed through the
needle by pulling the plunger in a state where the tip portion of the needle is
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positioned in the liquid in the vessel after the second control module controls
the syringe actuator.
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