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(57) Pedepar:

N306perenue OTHOCHTCS K obmactu
H3MepHT€HLHOﬁ OJICKTPOTEXHHUKHU, a HWMCHHO K
BJIAroMepy IJId KOHTPOJIA BJIAKHOCTH XUAKUX H
CBIIYYMX MAaTEepPHajOB IIyTEM M3MEPEHUS UX
IVDJICKTPUYECKOM  NIPOHHUIaeMOCTH.  Biaromep
COJCPIKUT JJICKTPOHHBIN OJIOK, H3MEPUTEIHHYIO
SYEHKY u TIEPBUYHBIN npeobpazoBaTesb
BBICOKOYACTOTHOTO  CHTHaja, oOpa30BaHHBIM
METAJUIMYECKUM OCHOBAHUEM U MCTAJNIMYECKHUM
MPYTKOM. B KauecTBe METAIIIMIECKOTO OCHOBaHUS
MpUMEHeH OyHKep, TpyOompoBoa WM JIoTok. Ha
MEPBOM KOHIIE IPYTKa 3aKPEIUICH U30JIATOP, IPYTOK
BTOPbIM KOHLOM CO€JUHEH C OCHOBAHHEM. Ha
U30JIATOPE 3aKpervieH MeTaJUIMYeCKUd KOPIIyC,
BHYTPU KOTOPOTO YCTAHOBJICHA W3MEpUTEIbHAs
suetika. B mepBoM BapuaHTe BiIaroMepa Ha

Crp.: 1

OCHOBaHHHU yCTaHOBJICHA METAJIMUECKasi 0OOBIIIKA,
BBIIIOJTHEHHASA B BUAC CTaKaHa C OTBEPCTHEM B €TI0
nue. Kopmyc c uaMeputenbHOM STYeHKON YCTaHOBIICH
BHYTPH CTaKaHa M IPKAT KPBIKOH-PHUKCATOPOM
K OIHY cTakaHa. Bo BTopoM BapuaHTe Biaromepa Ha
OCHOBAHUM 3aKpeIUieHbl Pe3bOOBBIC INMWIBKH, a
KOPIIyC C H3MEPUTEIbHOM SAYEHKON Mpuxar K
OCHOBAHUIO TIACTUHOU c OCaT0YHBIMU
OTBEPCTUAMMU IO INITUIIBKU U 3aKPETICH rarikaMu.
TexHuuecKUM Pe3yIbTATOM SIBIISIETCS MOBBIIICHUE
TOYHOCTH MW  CTaOMJIBHOCTH  HW3MEPEHUH B
MIPOMBIIIJIEHHBIX YCIIOBUSIX 3KCIUTyaTaluH,
obecrieyeHre BO3MOXKHOCTH JIEMOHTAXa ¥ yCTAHOBKU
30H/1a BiaromMepa 6e3 M3MEHEHHs HACTPOeK. 2 H. U 4
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(54) MOISTURE METER (VERSIONS)
(57) Abstract:

FIELD: measurement equipment.

SUBSTANCE: invention relates to the field of
measurement electrical equipment, namely, to a
moisture meter to control the moisture of liquid and
loose materials by the measurement of their dielectric
permeability. The moisture meter comprises an
electronic unit, a measurement cell and a primary
converter of a high-frequency signal, formed by a metal
base and a metal bar. The metal base is a bunker, a
pipeline or a tray. An insulator is fixed on the first end
of the bar, the bar by the second end is connected to the
base. A metal body is fixed on the insulator, and inside
the body a measurement cell is installed. A metal lug
is installed on the base in the form of a sleeve with a
hole in its bottom in the first version of the moisture
meter. The body with the measurement cell is installed
inside the sleeve and is pressed by a cover-fixator to
the bottom of the sleeve. In the second version of the
moisture meter on the base there are threaded pins, and
the body with the measurement cell is pressed to the
base by the plate with seating holes for the pins and is

Crp.: 3

fixed by nuts.

EFFECT: increased the accuracy and stability of
measurements under industrial conditions of operation,
provision of the possibility to dismantle and install a
moisture meter probe without changing of the settings.
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TexHuueckoe pelieHrne OTHOCUTCSI K U3MEPUTETIbHON TEXHUKE U ITPEAHA3HAYEHO 151
KOHTPOJISI BIIA)KHOCTHU KUJKUX U CHIITyUYNX MATEPUAIIOB.

N3zBecten Bnaromep (1. [Tatent EPNe0249738(A1) - 1987-12-23; 2. ITatenT USNe4131845
(A) - 1978-12-26; 3. Monorpadus: benzaps B.K. Texuuka CBU-Braromerpuu. - MuHCK:
Bricinas mikona, 1974, ¢. 226-234), coaep xaliiiuii IEpBUYHbBIN TPeo0pa30oBaTelb, COCTOSIIUN
Y3 KOpIlyca yCTPOMCTBA, B KOTOPOM HAXOAUTCA KOHTPOJIMPYEMBIN MATEpUAIL, U IIEPEIAOLLIEN,
Y IPUEMHOW PYNIOPHBIX AHTEHH, PACIIOJI0KEHHBIX Ha MIPOTUBOIIOJIOKHBIX CTEHKAX KOpIyca,
ANIEKTPOHHBIN OJI0K, COACPIKAIIMM TEHEPATOP U MPUEMHUK MUKPOBOJTHOBOT'O CUTHAJIA,
MOJIKJTIOYEHHBIE K PYIIOPHBIM aHTEHHAM MEPBUYHOTO MpeoOpa3zoBaTersl.

B nannoM BiiaroMmepe BIIaXKHOCTb MaTepualia onpeaessieTcs o ocaadaeHuIo U (a30BOMY
CABUI'Y MUKPOBOJIHOBOTO CUTHAJIA, ITPOLIE/IIIErO uepe3 MaTepuall. s UCKITFOUeH s BIMSHUS
Ha pe3ybTaThl U3BMEPEHHUS PACCESTHUS CUTHAJIA HA HEOJHOPOHOCTSAX HEOOXOIUMO, UTOOBI
pa3Mephl YacTUl KOHTPOJIUPYEMOT0 MaTepralia ObUIM 3HAYUTEIIbHO MEHBIIIE IJTMHBI BOJIHBI.
Ho B janHOM Bi1aromepe UCIoJib3yt0TCs MUKPOBOJIHBI CAHTUMETPOBOTO IMATIA30HA, IO3TOMY
BJIArOMEP HE MOXET OBITh TPUMEHEH 111 U3MEPEHUS BIIAKHOCTH TAKUX MATEPUATIOB, KaK
1medeHb, KPOIlIKa Kayuyka, ApeBecHas mena u 1.1m. Kpome Toro, auanazoH uaMepsieMbIxX
BJIAXXHOCTEW TAHHOTO BJlaroMepa OTPaHUYEH CBEPXY, TAK KAK IPU BBICOKOW BIIAXKHOCTH
MaTepuaja (HalpuMmep, IIeCOK C MaCCOBOM BIAYKHOCTBIO OoJ1ee 16%) MUKPOBOJIHOBBIN CUTHAT
CAaHTUMETPOBOTO JIMana3oHa MPaKTUYECKH MTOJTHOCTBIO OCIIA0JISI€TCS U HE MOXKET OBITh
V3MEpEH.

Ha mapamerpbl MUKPOBOJIHOBOTO CUTHAJIA BIIUSIFOT TAK)KE MHOTOKPATHBIE €r0 OTPAKEHUS
OT CTEHOK KOpIlyca. YKa3aHHbIE OTPAKEHUS MOKHO MOJAABUTD ITyTEM HAHECEHUS Ha CTEHKHU
KOpIyca paauoIiorIOIAIIEro MaTepralia (Kak npemioxkeHo B mareHTe USNe4131845(A)
- 1978-12-26), HO Ha MPOMBIIIEHHBIX OYHKEpax BBIIOJIHUTH 3TO 3aTPYIHUTEIBHO.

HaubGomee 01M3KkuM 10 TEXHUYECKOM CYIITHOCTH K IIPEeIJIaraeMOMy YCTPOUCTBY SIBJISIETCS
BilaroMep (3asiBka Ha noJie3nyto Mmoaeb RUNe2012148490/07(077877) ot 14.11.2012),
co/iep Kalluii IEPBUYHBIN MpeoOpa3zoBaTesb U 3JIEKTPOHHBIN OJIOK, MOJAKIIOUEHHbIN K
MIEPBUYHOMY ITPEOOPA30BATENIO UEPES UBMEPUTEIIHHYIO STUEHKY, IEPBUYHBIN IPeoOpa3oBaTENh
00pa3oBaH METAJUIMUECKUM OCHOBAaHUEM U METAJJIMYECKUM MPYTKOM, KOHIBI KOTOPOTO
pa3MEILIEHbI B OTBEPCTUSAX, BBIIIOJIHEHHBIX B OCHOBAHUWH, IIPUYEM, HA [IEPBOM KOHIIE
METAJUIMYECKOTO MPYTKA 3aKPEIJIEH U30IATOP U3 AUIIEKTPUKA, METATIMYECKUI TPYTOK
BTOPBIM CBOUM KOHLIOM COEUHEH C METAJUIMYECKUM OCHOBAHUEM TaK, YTO B MECTE COCIMHEHUS
MEXKIy HUMU 00pa30BaH JIEKTPUUECKUN KOHTAKT, K IEPBOMY KOHIY METAJUTMUECKOTO IPYTKA
IOJICOEAMHEH CUTHAJIbHBIN IPOBOIHUK U3MEPUTEIIbHON TUEUKH.

B manHOM BaroMepe METAIIMYECKOE OCHOBAHUE SBIISIETCS 3KPAHHBIM ITPOBOIHUKOM
MIEPBUYHOTO MpeoOpazoBaTes U MPEACTABIISIET COOOM KOpITyC OYHKEpa, TpyOOIPOBO/I, TOTOK
WJIM UHOE YCTPOMCTBO, NPEIHA3HAUYCHHOE ISl XPAHEHUS WM [IEPEMELLIEHUS] KOHTPOJIMPYEMOTO
MaTepusia U BBIMIOJTHEHHOE U3 MeTaJ1a. MeTalsIM4ecKoe OCHOBAHUE TAKKE MOXKET ObITh
BBITNIOJIHEHO B BUJIE OTAEIIBHOIO METAJUIMUECKOTO JIMCTA, KOTOPBINA 3aKPEIUISIETCA HA CTEHKE
YCTPOWCTBA, MPEIHA3HAUYCHHOT'O JIJIsI XPAHEHUS WK MIEPEMELLICHUSI KOHTPOJIUPYEMOTO
MaTtepuana (OyHkep, TpyOOMpPOBOJI U T.I1.).

JI71s1 TpOMBIIIIJIEHHOTO MCIIOJIb30BAHUS BlaroMepa He0O0X0IMMO, UTOOBI METAINTUYECKUI
MPYTOK MOXHO OBLIIO ObI ONEPATUBHO CHUMATh U YCTAHABIMBATH 0€3 pa300pKU, HAPYLLIEHUS
KOHCTPYKIMK OyHKepa, TpyOomnpoBoa U T.1I.

Bropoe TpeboBaHue, 00yCIOBIEHHOE MPOMBIIIJIEHHBIMU YCIOBUSIMU IKCILTYaTaLUH,
COCTOMT B TOM, UTO B YCJIIOBUSIX BUOPALIMOHHBIX U YIAPHBIX HATPY30K, a TAK)KE MPU
nedopMalnyu Kopiryca OyHKepa KU3-3a TEMIIEPATYPHOTO PACIIUPEHUS WK IO TaBJICHUEM
3arpy’>KEHHOIro B OyHKep MaTepuaa, JIeKTPUIECKUIM KOHTAKT Y3JI0B (3JIEMEHTOB) IEPBUYHOTO
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npeodpa3oBaTess J0JDKEH ObITh CTAOMIIBHBIM U HaASKHBIM. BBITOTHEHHE TaHHOTO
TpeOoBaHuUsI HEOOXOIMMO JJ1s1 0OECIIEYeHUs] TOYHOCTH U3MEPEHUH.

Llenbro mpeayiaraeéMoro TEXHUMUEeCKOTO PEIICHUSI SIBJISIETCS TOBBIIIEHUE TOYHOCTH U3MEPEHHS
B IPOMBIIIUICHHBIX YCIIOBHUSIX KCIUTyaTalUY 3a CUET 0OECIIEUeHUs HAJEKHOTO IJIEKTPUUECKOTO
KOHTAKTa Y3JI0B MMEPBUYHOIO MTpeodpa3oBaTess I CbeMHOI0 MTPyTKa HE3aBUCUMO OT
TeMIIEPaTYPHBIX PACIIMPEHHM, MEXaHMUECKUX AehopMaluii, BAOPAlMOHHBIX U YAaPHBIX
Harpysox.

JI1st MOCTHXKEHUST MTOCTABIIEHHOM LIE M NpejiaratoTcs IBa BapMaHTa Bliaromepa.

B nepBOM BapuaHTe MOCTABJIEHHAS LEJIb JOCTUTAETCS TEM, YTO BO BJIATOMEPE, COACPKAILIEM
TePBUYHBIN TPe0Opa30BaTEND U JIEKTPOHHBIN OJI0K, MOAKIFOYEHHBIN K IEPBUUHOMY
MpeoOpa30BATENIO UEPE3 UBMEPUTEIBHYIO STUEHKY, IEPBUYHBIN TPe0Opa30BaTEIbL 00pa30BaH
METAIIMYECKUM OCHOBAHUEM U METAJUIMYECKUM MIPYTKOM, KOHIIBI KOTOPOTO pa3MeEIEHBI B
OTBEPCTUSIX, BBITIOJTHEHHBIX B OCHOBAHHWU, [TPUYEM, HA TIEPBOM KOHIIE METAJUIMYECKOT O TIPYTKA
3aKPEIUIEH U30JISATOP U3 OUDJIEKTPUKA, METAIUIMUYECKHUNA IPYTOK BTOPBIM CBOUM KOHI[OM
COEIMHEH C METAJUIMYECKUM OCHOBAHUEM TAaK, YTO B MECTE COCIMHEHHUS MEXY HUMU
00pa30BaH AIEKTPUUECKUI KOHTAKT, K IEPBOMY KOHILy METAJUIMYECKOTO MPYTKA MOACOETMHEH
CUTHAJILHBIA TPOBOJHUK U3MEPUTEITLHON STUENKH, COTIJIACHO MPENIAracéMOMY TEXHUUECKOMY
PEUIEHUIO, HA TIEPBOM KOHLIE METAJUIMYECKOT O IPYTKA YCTAHOBJIEH U )KECTKO 3AKPEIIEH Uepe3
HU30JIATOP METAIUTMUECKUN IAITMHAPUIECKHAN KOPITYC, BHYTPH KOPIIyca YCTAHOBJIEHA
M3MepHUTeIbHAS TYeHKa, OOITUI MPOBOJHUK KOTOPOH MOAKIIIOUEH K METAJITTUIECKOMY KOPITYCY
BHYTPH HETO, HA METAJUIMYECKOM OCHOBAHUU COOCHO C OTBEPCTUEM, BBIITIOJTHEHHBIM B
OCHOBAHHWHU Y MIEPBOTO KOHIA METAJUIMYECKOTO MPYTKA, YCTAHOBJIEHA METATUIMYECKAS
OOOBIIIKA, BHITIOJITHEHHAS B BUJIE CTAKAHA C OTBEPCTUEM B €T0 JTHE, METAJUTMYECKHUI KOPITYC
YCTaHOBIICH BHYTPHY CTaKaHa Y IMPWXKAT C TTOMOIIBIO KPBIIIKHU-(PUKCATOpa K THY CTaKaHA.

Bo BTOpOM BapuaHTe mocTaBiieHHAs LEIb JIOCTUTAeTCs TEM, YTO BO Bilaromepe,
cojiepkKallleM MePBUYHBIN MTpeoOpa30oBaTesb U IJIEKTPOHHBIN OJIOK, TOKITIOUEHHBIN K
MIEPBUYHOMY ITPeoOPa30BATEIO UEPE3 UBMEPUTEITHHYIO TUECHKY, TIEPBUYHBIN IpeoOpa3oBaTelh
00pa30BaH METAJUIMYECKUM OCHOBAHUEM U METAJJIMYECKUM MPYTKOM, KOHIBI KOTOPOTO
pasMelEeHbl B OTBEPCTUSX, BBIIIOJTHEHHBIX B OCHOBAHUU, ITPUYEM, HA IEPBOM KOHILE
METAJIIIMYECKOTO MMPYTKA 3aKPEIJICH U30JIATOP U3 JIUIICKTPUKA, METATUIMYECKUHN TIPYTOK
BTOPBIM CBOUM KOHIOM COEIMHEH C METAJUIMYECKUM OCHOBAHUEM TAK, YTO B MECTE COETMHEHUS
MEXy HUMHM 0O0pa30BaH AJIEKTPUUECKUN KOHTAKT, K IEPBOMY KOHILY METAJUTMUECKOTO IIPYTKA
MOJICOEIMHEH CUTHAJIBHBIN IIPOBOJHUK U3MEPUTEIILHON IUEHKHU, COTITIACHO MPEAIAraeMOMy
TEXHUYECKOMY PEILIEHUIO, HA TIEPBOM KOHUE METAJUIMYECKOTO NIPYTKA YCTAHOBIIEH U )KECTKO
3aKpEIUIEH YEPE3 U30IATOP METAIUIMYECKHUNA KOPITYC, BHYTPH KOPITyca YCTAHOBJIEHA
W3MepUTETbHAS TYeiKa, OOUTUI MPOBOIHUK KOTOPOH MOAKIIIOUYEH K METAJNTMIECKOMY KOPITYCY
BHYTPH HETO, HA OCHOBAaHHWM BOJIM3U OTBEPCTHS, BHIMOJTHEHHOTO B OCHOBAHUHU Y IIEPBOTO
KOHIIA METAJUTMUECKOT0 MTPYTKA, 3aKPETIEHbI PE3b0OBBIE IIMUITBKY C HABUHYEHHBIMU FalKaMHU,
Ha METAJUIMYECKOM KOPITYyCE YCTAHOBJIEHA IJIACTUHA C MTOCAJOUYHBIMU OTBEPCTUIMMU TTO/T
LIMUAJIBKY U 3aKperUieHa ralkaMu TakKUM 00pa3oM, UTO METAJUIMYECKUIM KOPITYC TPUKAT K
OCHOBAHMUIO.

ITocraBieHHas 1e/Ib JOCTUTAETCS TAKKE TEM, UTO BO BJIaroMepe, BHIITIOJTHEHHOM 10
IEPBOMY WJIM BTOPOMY BAPUAHTY, HA METAJNIMYECKOM OCHOBAHUM COOCHO C OTBEPCTHEM,
BBITIOJIHEHHBIM B OCHOBAHUH Y BTOPOT'O KOHI[A METAJUIMYECKOTO TIPYTKA, YCTAHOBJIEHA
MeTaJlTiIecKast OOOBIIITKA, BEITIOJTHEHHAS B BUJIE CTaAKaHa C OTBEPCTUEM B €T0 JIHE, HA BTOPOM
KOHIIE METAJUIMYECKOTO NPYTKA 3aKPEIIEHA METAJIMUECKAS BTYJIKA, IPUUYEM KPETUJIEHUE
BTYJIKM K TIPYTKY BBITIOJTHEHO ChbEMHBIM, HAIIPUMED, HA OCHOBE Pe3bOOBOTO COEAUHEHMSI,
METAJUIMYECKas BTYJIKA YCTAHOBJIEHA BHYTPU CTAKAHA U IPUXKATA C IIOMOIIBIO KPBIILIKU-
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dukcaTopa K IHY CTakaHa. BHeIIHWI AuaMeTp BTYJIKU OOJIble TMaMeTpa OTBEPCTUS B JTHE
CTakaHa.

B npennaraemom Biaromepe, Kak v B IPOTOTUIIE, OTBEPCTUS B METAINIMYECKOM OCHOBAHUH,
SBJISIOLIEMCS] KOPITYCOM JIOTKA, TPyOOIIPOBO/Ia UM OyHKEpPa, MOTYT ObITh BBITIOJIHEHBI KaK
Ha IPOTHUBOIIOJIOKHBIX CTEHKAX 3TOT0 KOPITyca, TAK U HA OJHOW CTEHKE KOPIlyca B OJTHOM
reOMETPUYECKOI TNIOCKOCTU. B mepBoM citydae npyTok umeer opMy MPpSIMOIUHENHOTO
CTEPKHSI, BO BTOPOM - W30THYT 1 uMeeT C-00pa3nyto wm [1-o6pa3Hyro ¢popmy.

Bo Bnaromepe ¢ MetasuiMueckum npyTkom, uMmeronium C-o6pasnyto uiu [1-obpasnyro
dbopMy, KperuieHrue BTYIKU K IPYTKY MOXKET ObITh BBIITOJIHEHO C IIOMOIIBIO Pe3b0OBOTO
COEAUHEHUS, B KOTOPOM BTYJIKA KECTKO 3aKpEIJIEHA HA BTOPOM KOHILIE ITPYTKa C TOMOIIBIO
raviKu, IPUYEeM JIMAMETP OTBEPCTHUS BO BTYJIKE MEHbIIIE AUAMETPA BHEIIHEN YaCTH BTOPOTO
KOHIIA MPYTKA WM MEHbIIIE TUaMeTpa OTIOPHOM 1Iaii0bl, yCTAHOBIIEHHON HA BTOPOM KOHLIE
MpyTKaA.

Bo Bmaromepe ¢ MeTamIMUECKUM MIPYTKOM, BBITIOJTHEHHBIM B (DOpMeE ITPSIMOJIMHEHHOTO
CTEPKHSI, KpETJIEHUE BTYJIKHU K IPYTKY MOET ObITh BBIIIOJIHEHO C MTOMOIIBIO PE3bOOBOr0
COEIMHEHHS1, B KOTOPOM pPe3b0a BBIIIOJHEHA B OTBEPCTUU BTYJIKH.

J17151 TOBBILIEHUS] TOYHOCTU U3MEPEHUIM HEOOXO0IMMO 0OECTIEYUTH TOCTOSTHCTBO BOJIHOBOTO
COIIPOTUBJIEHMS JIMHUM IIEpeJayuu, OOpa30BaHHOW IPYTKOM U OCHOBaHUEM. [1pu BeITOIHEHUH
METAJUTMYECKOTO MPYTKA U30THYTHIM, MMerommuM [1-o06pasnyto mwim C-o6pasnyto hopmy,
BbIPABHUBAHHWE BOJIHOBOT'O COIPOTUBIICHUS BAOJb JJIMHBI IPYTKA U, COOTBETCTBEHHO,
ITOBBIIIEHNE TOYHOCTHU U3MEPEHHUS TOCTUTAETCS TEM, UTO HA METAJUIMYECKOM OCHOBAHUM CO
CTOPOHBI pa3MelnieHust Ha HeM npyTKa [1-o6pa3noit uin C-o0pa3Holi GopMbl yCTaHOBIIEHA
Y 3aKPEIUIEHA 10 HOPMAJIM K IIOBEPXHOCTH OCHOBAHMS JOIIOJIHUTEIIbHAS METAIUIMYECKAs
IJIACTUHA TAKUM 00pa30M, YTO €€ MOBEPXHOCTB MapajlieibHa IUIOCKOCTH MPYTKA, a 10 JIMHUU
COEJIMHEHUS JOTIOJIHUTEIbHOMN TUIACTUHBI C OCHOBAHUEM MEXy HUMU OOeCTieueH
3JIEKTPUUYECKUIA KOHTAKT.

CylHOCTD NMpe/yiaraeMoro TeXHUUECKOTO pelieHus mosicHsaeTcs Ha ¢ur.1-3.

Ha ¢wr.1. mpencrasieH nepBbiii BAPUAHT BJIaroMepa B COOTBETCTBUH C I1.1 (hOpMyJIBL.

Ha ¢wur.2 npencrasneH BTOpoii BApuaHT BliaroMepa B COOTBETCTBUM C 1.2 (GOPMYIIBI.

Ha ¢ur.3 nokazan nepBuyHbIi mpeoOpa3zoBaTelib, BHITOJIHEHHBIA B COOTBETCTBUM C 11.4
bopMyIIBI.

ITepBbiit BapuaHT Biaromepa (¢pur. 1) xapakTepu3yeTcsi TeM, YTO OH COJIEPKUT 3JIEKTPOHHBIN
010K 1, MOAKIIIOYEHHYIO K HEMY U3MEPUTENIbHYIO STUEHKY 2, IEPBUYHBIN IPeOoOpa30BaTENb,
00pa30BaHHBIN METAJUIMUECKUM OCHOBAHHUEM 3 U MeTaJUIMUecKUM NnpyTkoM 4. [TepBrlit 1
BTOPOM KOHLBI 5, 6 METAJUIMYECKOT O TPYTKA 4 pa3MELIEHbI B OTBEPCTHUSIX 7, 8, BBIIIOJIHEHHBIX
B OcHOBaHuM 3. Ha nmepBOM KOHIE 5 METAJIIMYECKOTO NMPYTKA 4 3aKPEIIEH U30JISTOP 9 U3
JIM3IEKTpUKa. MeTaMuecKkuil UIMHApUIeCcKuil kopryc 10 yCTaHOBJIEH HA IEPBOM KOHIIE
5 mpyTKa 4 ¥ ’KECTKO 3aKPEIUIeH uepe3 u3oaatop 9. BHyrpu kopmyca 10 ycraHoBieHa
u3MepuTebHast stueiika 2. CUrHAJIbHBIN TPOBOAHUK 1 1 M3MepUTENTbHOM STYEHKHU 2 TOJCOSAMHEH
K IEpBOMY KOHLYY 5 METAJUIMYECKOTO NIPYTKA 4, a ee 001Mii MPOBOAHMK 12 MOAKIIIOUEH K
MeTramyeckomy kopiycy 10 BHyTpu Hero. Ha MeTtaminueckoM OCHOBAHMU 3 COOCHO €
OTBEPCTUEM 7, BBIIIOJITHEHHBIM B OCHOBAHUM 3 Y IIEPBOIO KOHIA 5 METAJUIMYECKOTO IIPYTKA
4, ycTaHOBJIeHA MeTajuIMdeckast 000bIiika 13. bobsiiika 13 BbIMOIHEHA B BUE CTAKaHA C
OTBEPCTHEM B €10 JIHE 14 1 3aKpbIBACTCS KPBILIKOH-(UKcaTopom 15. MeTtanmuueckuii Kopmyc
10 ycTaHOBJIEH BHYTPH CTakaHa 13 u mpukaT ¢ MOMOUIBIO0 KPBIIIKU-(puKcaTopa 15 k any 14
crakaHa 13.

Y BTOPOro KoHIa 6 METAJTIMYECKOT O MPYTKa 4 HA METAJUIMYECKOM OCHOBAHUHU 3 COOCHO
C OTBEPCTUEM 8 YCTAHOBJIEHA METAJNIMYECKasi O0OBIIIKA 16, BHITOJTHEHHAS B BUJIE CTAaKaHA
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c oTBepcTueM B ero aHe 17. CtakaH 3aKpbIT KpbIKon-pukcatopom 18. Ha BTopoMm koHIe
6 npyTKa 4 3aKperieHa MeTaJNInyecKas BTyJIKa 19, mpudeM KperuieHue BTYJIKU 19 K IPYTKy
4 BBIMIOJTHEHO ChbEMHBIM, HAIIPUMED, HA OCHOBE Pe3bOOBOT0 COeAUHEHMSI. MeTainueckas
BTYJIKA 19 yCTAaHOBIIEHA BHYTPU CTakaHa 16 1 mpmxaTa ¢ MOMOIIBIO KPBIIIKU-(hUKcaTopa 18
K 1Hy 17 crakana 16. Kperuienue kpbiiek-pukcatopos 15, 18 k crakanam 13, 16 Mmoxer
OBITH BBITIOJTHEHO Pe3b00BBIM. [Tpruem, KpbIIKU-PUKCATOPHI 15, 18 MOTYT OBITH BBIIIOJIHEHBI
KaK ¢ Hapy>KHOM pe3b0oit, Tak U BHyTpeHHel. Ecii, kak n3o6paxkeHo Ha ¢ur.1, B KpbIIIKe-
dukcatope 18 BbINOJIHEHA BHYTPEHHSISI pe3b0a, a Ha cTakaHe 16, COOTBETCTBEHHO, BBITIOJTHEHA
HapyXHas pe3p0a, TO IS IepeAayu OT KPBIIIKHY 18 ycuius 11 npukuMa BTYJIKU 19 MoxkeT
OBITh UCIOJIb30BAHA JIOTOJIHUTENbHAS BTYJIKa 20.

Bo Bnaromepe ¢ Metanminueckum npyTkom 4, umeronmm C-odpasznyio uinn [1-obpaznyro
dbopMy, KperieHUue BTYJIKH 19 K PYTKY 4 MOXKET OBITh BBIITOJIHEHO C TOMOIIBIO PE3bOOBOTO
COE/IMHEHUsI, TTOKa3aHHOTO Ha ¢ur.1. Brynka 19 jkecTko 3akperieHa Ha BTOPOM KOHIIE 6
MpyTKa 4 ¢ TOMOUIBIO raiiky 21, mpyuyeM IUaMeTp OTBEPCTUS BO BTYJIKE 19 10JKEH ObITh
MEHBIIE IMAMETPA BHEIIHEN YaCTU BTOPOTO KOHLA 6 MPYTKa 4 WU, IPU YCTAHOBKE HA MPYTKE
4 ynopHo¥ maf0Obl 22, MEHbIIE BHELIIHETO JMaMeTpa YIIOPHOM manobl 22.

Kpennenue metammyeckoro kopmyca 10 Ha u3oaatope 9 MOXeT ObITh peaiu30BaHo,
HaIpuMeD, Tak, Kak mokazaHo Ha ¢wur. 1. Kopmyc 10 BINOIHEH B BUJIE CTAKaHa C OTBEPCTUEM
B €r0 JHE, IPUYEM JUAMETP 3TOrO OTBEPCTUSI MEHBIIIE BHELIHETO IUAMETPpA U30JsTOopa 9.
Nzonsitop 9 mpuxkat k [HY Kopryca 10 JONOTHUTENbHON BTYJIKOM 23, 3aKpEIICHHOMN B
kopiryce 10 mocpeacTBOM pe3bOOBOTO COETMHEHUS, IPUUEM Y BTYJIKHM 23 BBIIIOJTHEHA HAPYXKHAS
pe3boa, a B kopnyce 10 BbIlIOJTHEHA BHYTPEHHSISI pe3b0a.

Bropoii BapraHT Biiaromepa (¢ur.2) XxapakTepu3yeTcsi TEM, YTO OH COJIEPIKUT ATEKTPOHHBIN
010K 1, MOAKIIIOYEHHYIO K HEMY U3MEPUTENIbHYIO STUEHKY 2, TEPBUYHBIN TPeoOpa30BaTENb,
00pa30BaHHBIN METAJUIMUECKUM OCHOBAHUEM 3 U MeTaJUIMuecKuM npyTkoM 4. [TepBriii u
BTOPOM KOHIIBI 5, 6 METAJNTMYECKOTO TPYTKA 4 pa3MENIEHbI B OTBEPCTHUSIX 7, 8, BBIIIOJTHEHHBIX
B OCHOBaHuM 3. Ha riepBoM KOHIIE 5 METAJIIMYECKOTO NMPYTKA 4 3aKPEIJIEH U30JISTOP 9 U3
IUINIEKTpUKa. Metaiumueckuii kopiyc 10 yCTaHOBIIEH Ha IEPBOM KOHLIIE 5 TPyTKa 4 U )KECTKO
3aKpervieH uepe3 u3onarop 9. Buytpu kopmyca 10 ycraHOBIIEHA U3MEPUTEIbHAS sTUeiiKa 2.
CurHasjabHbIN IPOBOAHUK 11 M3MepUTEIbHOMN STUEHKHU 2 TIOJICOCIMHEH K TIEPBOMY KOHITY 5
METAJUIMYECKOT0 IPYTKA 4, a ee 00U MPOBOAHMK 12 MOAKIIIOUEH K METAJUIMUECKOMY
kopnycy 10 BHyTpu Hero. Ha ocHoBaHuM 3 BOJIM3M BBITIOJIHEHHOT'O B HEM OTBEpCTHUs 7
3aKpeIvIeHbl pe3b00BbIe IIMWIbKY 24. Ha MeTaimmueckom kopityce 10 ycTaHOBJIEHA IJTACTUHA
25 ¢ mocaIoOYHbIMU OTBEPCTUSAMMU MO IMNWIbKU 24. C MOMOIIBIO Taek 26, HABUHUYEHHBIX Ha
IINWIBKY 24, TITACTUHA 25 TPWKUMAET METAILTUYECKU Kopryc 10 K OCHOBaHUIO 3 U PUKCUPYET
€ro B 3TOM M0JI0KeHUH. [1macTrHa 25 MOKeT ObITh BBIIIOJIHEHA ChEMHOM UM MOKET OBITh
3aKkperieHa Ha kopiryce 10. BHerHuit quameTp kopiryca 10 1oimkeH ObITh OOJIbIIe JuaMeTpa
OTBEPCTHUS 7 B OCHOBAHUH 3.

Bo Biaromepe ¢ MeTaysIn4ecKuM MpyTKOM 4, UMEIOIIUM (POpMY ITPSIMOJIMHEHHOTO CTEPIKHS,
MPEANIOYTUTENIbHBINA BAPUAHT KPETUIEHUS BTYJIKU 19 K mpyTKy 4 moka3aH Ha ¢ur.2. Brynka
19 3akperieHa ¢ MOMOIIBIO Pe3bOOBOT0 COETMHEHUS, TPUYEM, PE3b0a BBINOJIHEHA B OTBEPCTUN
CaMOW BTYJIKU 19 ¢ TaKUM pacdyeToM, YTO IIPU YCTAHOBKE pyTKa 4 BTyJIKa 19 3akpyuuBaercs
1o pe3bde npyTKa 4 10 ee nprkuma K aHy 17 000bIimku 16, a 3aTeM B 3TOM MOJIO0KEHUU
BTYyJIKa 19 ukcupyeTcs ¢ MOMOIIbIO KPBIIKU-puKcaTopa 18.

Heob6xoaumo oTMETUTh, YTO B 000MX BAPUAHTAX BlIarOMepa METAJIMYECKUIA TPYTOK 4
MOKET OBITh BBIIOJIHEH KaK B BUJIE MPSIMOTO CTEPKHS, TaK U U30rHyToro. [loaTtomy
IIPUBEICHHBIE TEXHUUECKUE PELLICHMS 10 BBIIIOJHEHUIO Y3JIa KPEIJIEHUSI BTOPOrO KOHL@A 6
NpyTKa 4 MOTYT ObITh IPUMEHEHBI K JIIOOOMY U3 BAPUAHTOB BIIATOMEPA, T.€. TOKA3aHHbIN
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Ha ¢ur.1 y3ea KperieH|s: BTOPOro KoHua 6 mpyTka 4 MoeT ObITh MPUMEHEH U BO BTOPOM
BapuaHTe Braromepa. COOTBETCTBEHHO, TOKA3aHHBIN Ha (UT.2 y3el KPEIJICHUSI BTOPOTO
KOHIIa 6 TpyTKa 4 MOXeET ObITh TPUMEHEH U B IIEPBOM BapUaHTE BlaroMepa.

O0e KOHCTPYKIMY y371a KPETUICHHUsI BTOPOTO KOHIA 6 pyTKa 4, mpeicTaBiIeHHbIe Ha (ur. |
¥ (ur.2, BHIMOJIHEHBI HA OCHOBE OOOBIIIKU 16 ¢ 3aKperiseMoii Ha Hell KPBIIIKOH-(QUKCATOPOM
18. Ho 3TOT y3en Takke MOXKET OBITh BBIITOJIHEH U HA OCHOBE ITPW)KUMHOM IIJTACTUHBI U
Pe3b0OBBIX HIMWIEK AaHAJTOTUYHO TOMY, KaK BBIMIOJIHEH y3€J1 KPEIJIEHUs IIepBOro KOHIA 5
MpyTKa 4 BTOpOro BapyanTa Biaaromepa (cdur.2). Ha ocHoBanuu 3 BOIM3U OTBEpCTUS 8,
BBITIOJTHEHHOTO Y BTOPOT'0 KOHIA 6 METAJUTMYECKOTO IPYTKa 4, 3aKPETUIEHBI pe3b0OBbIC
mnmwibku. Ha koHIe 6 npyTka 4 BbINOJIHEHA pe3b0a U 3aKperieHa BTyka 19, mpuuem
KperuieHne BTYJIKU 19 MOKeT ObITh ITPOU3BEIECHO WK C IIOMOIIIBIO Trakku 21 (kak Ha ¢wur.1)
WJIM C TIOMOIIbIO BHYTPEHHEH pe3bObl, BBITIOJIHEHHOM B caMol BTyJke 19 (kak Ha ¢wur.2).
[Tpuxum BTysIKM 19 K OCHOBaHMIO 3 0OecrieueH MPUKUMHOM IIACTUHOM, KOTOpasi yCTAHOBJICHA
Ha WIMWIbKAX, MPOMYIIEHHBIX YePe3 MOCAT0YHbIE OTBEPCTUS MIPUKUMHOM TTACTUHBI, U
M0/I’)KaTa ralKkaMH, HABEpHYTBhIMU Ha LIMUIIbKU. Y Ka3aHHAS IPUKUMHAS IUIACTUHA MOXKET
OBITH BBITIOJIHEHA CHEMHOM UJIM MOKET ObITh 3aKpEIjIeHa Ha BTYJIKE 19, mpudem, it 3TOi
KOHCTPYKIIMU BHEIITHUM JUAMETP BTYJIKHU 19 qo1keH ObITh OOJIbIle JUaMeTpa OTBEpCTUS 8 B
OCHOBAHMH 3.

Ha ¢wur.3 nmokazan nepBu4HbIi TpeoOpa3oBaTeib, B KOTOPOM Ha METAJIMUECKOM
OCHOBAaHMUHM 3 CO CTOPOHBI pa3MellleHus Ha HeM npyTka 4, umeroieM [1-o6pasznyro uinu C-
00pa3Hyo (opMy, YCTAHOBIIEHA U 3aKpeIUIeHa M0 HOPMaJK K MOBEPXHOCTA OCHOBAHUS 3
JIOTIOJIHUTEIbHAS MeTaJllInYecKas ractuHa 27. [IpuueM, moBEpXHOCTH MIIACTUHBI 27
rnapa’suieiabHa IMIIOCKOCTU MPYTKA 4, a MO JIMHUY COSMHEHUS IUIACTUHBI 27 ¢ OCHOBAHUEM 3
MEKTy HUMH 00€eCIIeueH JIeKTPUUEeCKUi KOHTAKT. BoicoTa H rmacTunbl 27 q101KHA OBITH HE
MEHEE BBICOTHI h pacnosiokeHus npyTka 4 Haj ocHoBaHueM 3. J{ivHa R rimacTtuHbl 27 JomkHa
OBITh HE MEHEE JIJIMHBI T IPyTKa 4, MPUYEM IJIACTUHA OTHOCUTEJILHO MPYTKA 0JIKHA ObITh
YCTaHOBJIEHA TaK, UTOOBI €€ Kpasi BRIXOAWIIU 32 Kpas IpyTKa. Paccrosinue S oT rutactuHbl 27
JI0 IPYTKA 4 NOJKHO OBITh MEHbIIIE JUIMHBI I IPYTKa 4, npuyem S<0,5 r.

[Tpunumn neicTBUs BI1aromepa COCTOUT B U3MEPEHUU KOMILIEKCHOM JTUAJIEKTPUIECKOM
IIPOHULIAEMOCTU KOHTPOJIUPYEMOTO MAaTEpUAa, 3AIIOJIHSIOIECTO [IEPBUYHBIN
npeoOpasoBateib. [1o pe3ynbraTaM u3MepeHust IU3JIEKTPUIECKON POHULIAEMOCTH ITPOLIECCOP,
BXO/ISIIIIMI B COCTAB 3JIEKTPOHHOTO 0J10Ka 1, BEIUUCIISIET BIAXKHOCTh MaTepHUalia Ha OCHOBAHUU
MEPEBOIHBIX TAOJIML, COCTABIEHHBIX JJIs1 KAXKI0T0 BUJA MaTepHUaa.

KomnnekcHas nuanekTpruyeckas MPOHUIAEMOCTh MaTepUalia ONPEaEseTCs TaK Ke, KaK
U B ripoToTuIie (3asiBKa Ha 1noJie3Hyto Mozesib RUNe2012148490/07(077877) ot 14.11.2012),
IIyTEM U3MEPEHUS CIEAYIOLIUX TapaMETPOB:

- P€30HAHCHOW YaCTOTHI IEPBUYHOIO MTPE0Opa30BaTENsl, ONMPEILIISIEMO ITPU IEPEeCTPOKe
BXO/ISIIIIETO B JIEKTPOHHBIN 010K | reHepaTopa rapMOHUYECKOTO CUTHAJIA TTI0 MUHUMYMY
BXOJIHOTO COMPOTUBJICHUS IIEPBUUHOTO MTPE0oOPa30BATENS;

- BXOJHOI'O COIIPOTUBJIEHUS] HA PE30HAHCHOM YaCTOTE MEPBUYHOTO MPEe0Opa30BaATEIIS.

TouHoe u3MepeHre pe30HaHCHON YaCTOThI IEPBUUHOTO MTPe00pa30BaTENs U BETUUMHBI
€ro BXOJHOT'O COIPOTUBJIEHUS HA 3TOW YaCTOTE BO3MOXHbI TOJIBKO ITPY MUHUMAJIbHOM JJIMHE
MPOBOAHUKOB 11 1 12, BKIIFOUEHHBIX MEK/1y U3MEPUTEITLHOMN STUYEHKON 2 U Y4aCTKOM
MEPBUYHOTO TPe0OpPa30BaATENS, 3AMIOJJHEHHOTO KOHTPOJIUPYEMbIM MaTepuaioM. OTMeTuM,
YTO U3MEPUTEIbHAS sTYeiKa 2 MpeICTaBIISIeT COOOM aganTep - Mpeoopa3oBaTelh
BBICOKOYACTOTHOT'O CUTHAJIA U MOKET OBbITh BBIMOJIHEHA KaK B IPOTOTHIIE - HA OCHOBE
pe3ucTopa U AByX AMOJ0B. biarogaps yCTaHOBKE U3BMEPUTEIILHOM sTUehKu 2 B Kopiryce 10,
3aKPEIMJIEHHOM HEMTOCPEICTBEHHO HA MEPBOM KOHIIE 5 TIpyTKa 4, IJIMHA MPOBOAHUKOB 11 1
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12 cBesieHa K MUHMMYMY. Tak Kak oT (h)OpMbI TPOBOAHUKOB 11, 12 3aBUCUT BOTHOBOE
COINIPOTHMBIIEHUE OTPE3Ka JIMHUU NIEpeIadyu, 00Pa30BAHHOTO TUMU MPOBOJHUKAMH, TO
YCTAaHOBKOW STYEHKHU 2 BHYTpH Kopityca 10 Takxke oOecrieueHa HEeM3MEHHOCTD MOJIOKEHUS U
¢dbopmbI MpoBOIHUKOB 11, 12 1, crie1oBaTENIbHO, CTAOMIBHOCTD XaPAKTEPUCTUKHU IIEPBUYHOTO
npeobpazoBatens. [Ipu creme npyTka 4 BBICOKOYACTOTHBIE LETH COXPAHSIIOTCS HEU3MEHHBIMU
Y NIepeyCTAHOBKA MPYTKa 4 HE MPUBOJIUT K HEOOXOAUMMOCTH MMOBTOPHOM KAITMOPOBKH
BJIaroMepa. BeIXOIHOM CUTHATT M3BMEPUTENBHON STUEUKU 2 - HI3KOYACTOTHBIN M HA HETO YXKE
HE BJIUSIIOT MEePEUUCIIEHHbIE BbIIIE (PAKTOPHI.

PaccmoTpuM 0COOEHHOCTH MOHTAXKa U IGMOHTAKa MIEPBUYHOTO MTPeoOpa3zoBaTes.

JI71s M30rHYTOTO MpyTKa 4, MOKa3aHHOTO Ha Gur.l, cbeM (JIEeMOHTaX) BBITIOJIHSETCS B
CIIEYIOLLIEH IOCIIEA0BATENBHOCTHU. /i1 BllaroMepa IepBoro BapuaHTa CHa4yajia OTBUHUYABAIOT
KPBIIIKU-(UKCATOPHI 15, 18, a eci BmaroMep BBITIOJIHEH IO BTOPOMY BapuUaHTy, TO
OTBHHUYMBAIOT FalKU 26 U CHUMAIOT IIPUKUMHYIO IJIACTUHY 25. DTO MO3BOJISIET BBITSHYTh
HapyXy OJHOBPEMEHHO 00a KOoHLa 5, 6 npyTka 4 Bmecte ¢ koprycoM 10. [lanee cHUMaOT
BTYJIKY 19 Ha BTOpoM KoHIIe 6 TIpyTKa 4. 3aTeM, TOBEPHYB MPYTOK 4 MO/ YTJIOM K TUIOCKOCTH
OCHOBAHMS 3, HAUMHAIOT U3BJIEKATH €T0 MEPBBIA KOHEL 5 U3 OTBEPCTUS 7, IIPU 3TOM BTOPOM
KoHell 6 npyTKa 4, Ha000pOT, 3aXOIUT B 0TBepcTUE 8§ ocHOBaHUs 3. [Tocre uero Bech NpyToK
4 Bmecte ¢ koprycoM 10 u3BIIeKaeTCs UEITUKOM.

MoHTax npyTKa 4 Ipou3BOAMTCS B 00paTHOI ocnenoBaTenbHocTy. I1ocie BBoia BToporo
KOHI[a 6 TIpyTKa 4 Mocea0oBaTeIbHO Yepe3 IepBoe oTBepcTHe 7 (000bIKY 13) 1 3aTeMm, uepe3
BTOpOe oTBepcTHe 8 (600BIIKY 16), Ha KOHel 6 TPYyTKa 4 yCTAHABIMBAIOT BTYJIKY 19, KoTOpas
(duxcupyercs ravikoit 21. Jlanee npyTok 4 BABUTalOT B OTBepCcTUs 7, 8 10 yrmopa. B aTom
nojioxeHun kopmnyc 10 u BTyIKy 19 moKUMaroT U GPUKCUPYIOT C ITOMOIIIBIO KPBIIIIEK-
¢dukcatopos 15, 18 WM NpuKMMHOM IUIACTUHBI 25, YTO 00ECHIEUMBAET AIEKTPUUECKUI KOHTAKT
BTYJIKM 19 1 koprryca 10 ¢ ocHOBaHuEM 3.

st B1aromepa, y KOTOPOTO IPYTOK 4 UMeeT GopMy MPSMOIMHEHHOTO CTEP)KHS, MHAS
0COOEHHOCTh MOHTaXa U IeMOHTaXa npyTka 4. [Ipu MoHTaXe MepBUYHOTO MpeoOpa3oBaTeNs
B OyHKepe (TpyOOIpOBOAE U T.I1.) OOBIYHO HEBO3MOXHO MM0100paTh HEOOXOIUMYIO JITTUHY
npyTKa 4 Tak, 4YTOObI 00ECIEYUTh XOPOILIMI KOHTAKT OJTHOBPEMEHHO C IByMsI CTEHKAMM,
PaCIOI0KEHHBIMU Ha IPOTHUBOIIONIOKHBIX CTOpOHaxX OyHKepa. [IpemioxkeHHOe TeEXHUYeCKOoe
penierue (Gur.2) MO3BOISET PEIIUTH 3TY TPOOIIEMY.

[TocnenoBaTenbHOCTD YCTAHOBKHU CIIEAYIOINIAS: MPYTOK 4 BBOJAT B OTBepcTHE 7(00OBIIIKY
13) u mpomyckarot yepe3 orBepctre 8 (000b1Ky 16). Kopryc 10 npuKumMaroT K OCHOBAHUIO
3 WM IyTeM 3aBUHYMBAHMS KPBIIIKU-PUKcaTopa 15 (115 mepBoOro BapuaHTa BjaromMepa)
WJIY C TIOMOIIBIO MPHMXKUMHOM IUTACTUHBI 25 U raek 26 (1J1s1 BTOpOro BapuaHTa). 3aTeM, Ha
BTOPOI KOHEll 6 MpyTKa 4 HABUHYMBAIOT BTYJIKY 19, BBIIOJIHEHHYIO C BHYTPEHHEN pe3b0ot,
MIpUYEM 3aKPYIUBAIOT €€ J0 IJIOTHOI'O IPHXKUMa K OCHOBaHUIO 3 (HY 17 600kbIKku 16). B
3TOM ITOJIOKEHUH BTYJIKA 19 GUKCUPYIOT C ITOMOIIBIO KPBIIKU-pukcaTopa 18. Tem cambim
obecrieunBaeTcsl HAJSKHbIN KOHTAKT BEICOKOYACTOTHBIX LETIEH IEPBUYHOTO ITpeoOpa3oBaTes
6€3 HEOOXOAMMOCTU TOYHO MOAOUPATH JUIMHY ITPYTKa 4 TI0J pa3Mepbl OyHKepa (TpyOorpoBoaa
U T.I.).

ITpennaraeMmoe TEXHMUECKOE PELLIEHUE ITO3BOJISIET JIETKO CHUMATh U YCTAHABIIMBATH ITPYTOK
4 ¢ coxpaHEHHEM BCEeX HACTPOEK BiiaroMepa. KOHTaKT HaJIe)KeH 1 HE 3aBUCHUT OT JIepOpMAILIHIA,
KOTOPBIE MOTYT OBITh BbI3BAHBI 3aIPYy3KOM B OYHKEp MaTepuaia Wid TeMIIEPATYPHBIMU
pacHIMpEeHUsIMH, He 3aBUCUT OT BuOpaimii. Konctpykuus Biaromepa obecreunBaet
BO3MOXXHOCTb €0 00CITY>KUBAaHMSI B ITPOLIECCE IKCIUIyaTalMU U MPOBEJIECHUSI METPOJIOTMUECKON
MOBEPKHU, YTO HEOOXOAUMO ISl TPOMBIIIJIEHHOTO UCIIOJIb30BAHUS BIaromepa. Beimonnenue
Koprryca 10 repMETHYHBIM YIIPOILIAET UCITOJIB30BAHUE BIIArOMepPa I KOHTPOJIS )KUIKOCTEN.
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[TpoBeneHHbIE UCTIBITAHUS TOATBEPAUIN 3PPEKTUBHOCTD MIPEAJIATAEMOr0 TEXHUYECKOTO
peLeHus.

dopmyiia u3006peTeHUs

1. Braromep, coepraiiuii mepBUUHbBIN TPEOOPA30BATENb U 3JICKTPOHHBIN OJIOK,
TOJIKJTFOYEHHBIH K IEPBUYHOMY ITPeoOpa30BATEIO UEPE3 UBMEPUTETHHYIO STUCHKY, IIEPBUUHbBIN
npeoOpa3oBaTelb 00pa30BaH METAJIIMYECKUM OCHOBAHUEM U METAJUIMUECKUM MPYTKOM,
KOHIIbI KOTOPOT'O Pa3MELLEHBI B OTBEPCTUSAX, BBIITOJIHEHHBIX B OCHOBAHUU, [IPUYEM HA IIEPBOM
KOHLE METAJUIMYECKOTO MIPYTKA 3AKPEIUIEH U30IIATOP U3 IUIIEKTPUKA, METAIUIMYECKUM ITPYTOK
BTOPBIM CBOMM KOHIOM COEIMHEH C METAJUIMYECKUM OCHOBAHMEM TaK, UTO B MECTE COCIMHEHUS
MEXy HUMHM 0Opa30BaH JIEKTPUUECKHUN KOHTAKT, K IEPBOMY KOHIY METAJUTMUECKOTO MPYTKA
MOJICOEAMHEH CUTHAJIbHBIN IIPOBOJHUK U3MEPUTEIIBHOMN TUYEHKU, OTIIMYAOIMICS TEM, UTO HA
IIEPBOM KOHLE METAJUIMYECKOTO IIPYTKA YCTAHOBIIEH U )KECTKO 3aKPEIJIEH Yepe3 U30IIATOP
METAJUIMYECKUNA [UIMHAPUIECKUN KOPIYC, BHYTPU METAJUIMYECKOIO KOPIyca YCTAHOBJIEHA
U3MEepUTENIbHAS sTUerKa, OOIIMI MPOBOAHUK KOTOPOM MOJKITIOYEH K METAITMIECKOMY KOPITYCY,
Ha METAJJIMYECKOM OCHOBAHUU COOCHO C OTBEPCTUEM, BBIIIOJIHEHHBIM B OCHOBAHUHU Y TIEPBOT'O
KOHLIA METAJUIMYECKOTO MPYTKA, YCTAHOBJIEHA METAJIIMUEcKasi O0OBIIIKA, BHIITOJIHEHHAS B
BUJIE CTAKaHA C OTBEPCTUEM B €I'0 JHE, METAJUIMYECKUI KOPIYC YCTAHOBJIEH BHYTPU CTaKaHa
U IIPUKAT C MOMOIIIBIO KPBIIIKU-(PUKCATOPa KO JIHY CTaKaHa.

2. Bnaromep no 1.1, OTJIMYAIOIIMICS TE€M, UTO HA METAJUIMYECKOM OCHOBAHUU COOCHO C
OTBEPCTUEM, BBIIIOJIHEHHBIM B OCHOBAHUM Y BTOPOI'0 KOHLA METAJJIMYECKOTr O IIPYTKA,
YCTAHOBJIEHA MeTAJIJIMUecKasi O0OBIIIKA, BHITTOTHEHHAS B BUJIE CTAKaHA C OTBEPCTUEM B €0
JTHE, HA BTOPOM KOHIIE METAJUIMYECKOTO IIPYTKA 3aKpEIUIEHA METAJUIMYECKAS BTYJIKA, [IPUYEM
KPEIUJIEHUE BTYJIKM K MIPYTKY BBITIOJIHEHO ChEMHBIM, HAIIPUMED, HA OCHOBE PE3bOOBOTO
COEIMHEHUS, METAJUIMYECKAS BTYJIKA YCTAHOBIIEHA BHYTPU CTAKaHA U IIPUXKATA C IIOMOIIBIO
KPBIIIKU-(UKCATOPa K IHY CTaKaHa.

3. Bmaromep 110 1.1 wiu 2, OTIIMYAIOIIUANCSA TEM, UTO METAJUIMYECKUIA NTPYTOK uMmeer [1-
o0pasznyo umu C-o00pa3Hyro ¢hopmy, a Ha METAJUTMYECKOM OCHOBAHUU CO CTOPOHBI
pa3MelleHus Ha HeM IIPYTKA 3aKpeIjieHa JOIOJIHUTEIbHAS METAJUIMYECKas INIACTUHA TAKUM
00pa3oM, 4TO ee MOBEPXHOCTh NapajlieJIbHA TUIOCKOCTH MPYTKA.

4. Bnaromep, cosieprKaliyi epBUYHbBIN TPpeoOpa3oBaTelb, 3JIEKTPOHHBIN OJIOK,
MTOIKJTFOUYEHHBIN K IEPBUYHOMY IMTPE0OPA30BATEIIO YePE3 U3MEPUTEIBHYIO STUECHKY, IEPBUYHBIHI
npeoOpa3oBaTeib 00pa30BaAH METAIIIMYECKMM OCHOBAHUEM U METAJUIMUECKUM MPYTKOM,
KOHIIbI KOTOPOT'O Pa3MELLEHBI B OTBEPCTUSAX, BBIITOJIHEHHBIX B OCHOBAHUU, [IPUUYEM HA [IEPBOM
KOHLE METAJIMYECKOTO IIPYTKA 3aKPEIUIEH U30JIATOP U3 IUIIEKTPUKA, METAIUIMYECKUM ITPYTOK
BTOPBIM CBOUM KOHLIOM COEIMHEH C METAJUIMYECKUM OCHOBAHUEM TAK, YTO B MECTE COEIUHEHUS
MEXKy HUMU 0Opa30BaH AJIEKTPUUECKUN KOHTAKT, K IEPBOMY KOHIY METAJUTMUECKOTO MPYTKA
IOJACOEAUHEH CUTHAJIBHBIN IPOBOJHUK U3MEPUTEIBHOMN TUYEHKU, OTIIMYAOIUICS TEM, UTO HA
IIEPBOM KOHLE METAJUIMYECKOTO IIPYTKA YCTAHOBIIEH U XKECTKO 3aKPEIJIEH Yepe3 U30IIATOP
MeTaJIJIMYECKUN KOPITYC, BHYTPHU KOPIyca YCTAHOBJIEHA U3MEPUTEIbHAS sTUeiKa, OOIIHiA
MIPOBOJHUK KOTOPOH MOJKIIIOYEH K METAJJIMUECKOMY KOPIYCY, HA OCHOBaHUM BOJIM3U
OTBEPCTHUS, BBIIIOJTHEHHOI'O B OCHOBAHUHU Y NEPBOI'O KOHLA METAJJIMYECKOTO IIPYTKA,
3aKperuIeHbl Pe3bOOBbIE MIMUJIbKY C HABUHYEHHBIMU TallKaMU, Ha METAJJIMYECKOM KOPITyce
YCTAHOBJIEHA IJIACTUHA C IOCATOYHBIMUA OTBEPCTUSIMH IO LINUJIBKU U 3aKPETUJIEHA TalKaMu
TaKUM 00pa3oM, YTO METAJIMYECKUIM KOPITYC MPUKAT K OCHOBAHHUIO.

5. Bmaromep no n.4, OTJIAYAIOLIMICS TEM, UTO HA METAJUIMYECKOM OCHOBAHHUU COOCHO C
OTBEPCTUEM, BBITIOJIHEHHBIM B OCHOBAHUM Y BTOPOTO KOHIA METAJUIMYECKOTO IIPYTKA,
yCTaHOBJIEHA MeTaJUIMuecKkas OOOBIIIKA, BBITIOJTHEHHAS B BUIE CTAKaHa C OTBEPCTUEM B €T0
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JTHE, Ha BTOPOM KOHIIE METAJIMYECKOrO IIPYTKA 3aKpeIlIeHa METaUIMIECKas BTYJIKA, IPUUEM
KpeIIeH!e BTYJIKK K MPYTKY BBIMOJIHEHO ChEMHBIM, HAITPUMED, Ha OCHOBE Pe3b00BOT0
COEIMHEHMsI, METAJNINYECKAas BTyJIKA YCTAHOBIIEHA BHYTPH CTaKaHa U IIPUKATA C IOMOIIBIO
KPBIIIKKU-(UKCATOPA KO JIHY CTaKaHa.

6. Braromep 1o 1.4 unu 5, OTIIMYAIOIIUICS TEM, YTO METAJNIMYECKHI ITPYTOK umeeT I1-
o0pasnyo wm C-00pa3Hyo GopMy, a Ha METAJUIMYECKOM OCHOBAHUHU CO CTOPOHBI
pa3MeIleHus Ha HeM MPYTKa 3aKperuieHa JTOMOJIHUTEIbHAS METaUIMUECKast TNTACTUHA TAKUM
00pa3oM, UTO ee MOBEPXHOCTH MapaliebHa IIIOCKOCTH MIPYTKA.
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