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3s:r3IOli51 ¢I.E., KopeHtteHKO C.M., HeKpacos K.r. 13 - 12244 
l13MepHT8Jlb HaTmK8HHi1 IHl:TeH MHOronpOBOJlOqHbiX KBMep 

0TIHC8Hbl npHHUHTI J]eiJ:cTBHSl H 5JIOK-CXeMa TipH.50pa J]11Sl H3MepeHHH 

C TOttHOCTblO 1-5% H8T.51fK8HHs:I HHTeH MHOrOnpOBOJIO't:IHbiX nponopUHOHBJibHbiX 

KaMep, H3rOTOBJ18HHoro B Jla5opaTOPHH SIJ]8pHbiX npo6JieM 011.HJ.1. llJI.51 H3-

MepeHHfi He Tpe6yeTC.51 M8X8HHtteCKOrO JlOCTyfla K HHTSlM - J]OCT8TOttHO 

mmib 3118KTpH'48CKOrO KOHT8KT8 C HX BbiBOJ]8MH. OnpeneneHHe H8T.51fK8HHH 

TipOHCXOJlHT 8BTOM8THqecKU 1 npenycMO'I'peH T8KfK8 pyttHOli pe}I<HM. flpHHUHTI 

neHCTBHR OCHOB8H H8 B036yfKJl8HHH H perHcTpaUHH M8X8HH'48CKHX K011e6aHHfi 

HaTeR 311eKTpoHHhiM cnoco6oM H onpenenemnt: peaoHaHca. 

Pa6oTa BhmonHeHa B Jla6opaTOpHH 5laepaLIX npo6neM 0111111. 

rJpenpHHT 06»e/lHHBHH01"'0 HHCTKTYTS SI/lepHblX KCCne/lOBSHKli, Lly6Ha 1979 

Zyazyulya F.E., Korenchenko S.M., Nekrasov K.G. 13 _ 12244 
Tensiometer for Multiwire Chamber Wires 

Principle of operation and block-dia~ram of a device for 
measuring the mechanical tension in wires of multhvire chambers 
with the 1-5 percent accuracy is described. For measurements 
only one electrical contact with wire outlets is required. Tension 

determining goes automatically, manual m~e of operation is also pro
vided for. The principle of operation is based on the excitation and detec
tion of mechanical oscillations of wires by the electronic way 
and by determining a resonance. 

The investigation has been performed at the Laboratory 

of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 
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Ilpo6neMbl, CBJl3aHHble C HaTJI:lKeHBeM HBTeii, XOpOWO B3BeCTHbl 

3~CnepBMeHTaTopaM, pa6oTaiO~M C npouonoqHbiMH HCKpOBbiMH 

H npOllOPUHOHanbHbiMH KaMepaMH. BbiXO.D. H3 CTpOJl ,D,a)l(e O.D.HOB 

HHTB npe.u.cTaunJieT yrpo3y pa6oTocnoco6HOCTH KaMep • .6onee no.u.

po6Ho BOllpOCbl HaTJI)I(eBBJl HBTeii o6cy~aJOTCJl B pa6oTe/ 11. 

H3MepeHBe HaTJI:lKeHBB HBTeii MHOronpoaonoqHbiX KaMep 

JlBnJleTCJl Hacy~oii He06XO,D,HMOCTbiO B OC06eHHOCTH ,D,nJl TaKHX 

ycTpoiicTB, KaK APEC /aHanu3aTop pe.u.xux co6biTHii 121 I, r.u.e 

6onee 15 TbiCJlq 20-MBKpOHHbiX 3onoqeHbiX BOnb~paMOBbiX HHTeii 

pa3MeiUeHbl B 06'beMe MeHee 0,5 M 
3

. Heo6XO.D.BM KOHTpOnb He 

Ton&Ko B npouecce B3roTouneHHJl usnHH.D.pHqecKHX KaMep APECa, 

HO H llPB 3KCnnyaTaUHB, KOr,D,a KaMepa llOMeiUeHa B 3aKpb1TbiH 

06'beM, HCTOqHHK MarHBTHOrO llOnJl H T .,D,. 

0qeBH.D.HO, qyo CllOC06bl KOHTpOnJl HaTJI:lKeHHJl, OCHOBaHHble 

Ha H3MepeHHH cTpenbl nporH6a, HnH .u.pyrue, Tpe6yro~e xoTJI 6bl 

BH3yanbHOrO ,D,OCTyna K CHCTeMaM HHTeii, 3,D,eCb llpHHUHllHanbHO 

Henpuro.D.Hbl. KpoMe Toro, H3- 3a 6on&woro KonuqecTsa HHTeii: 

BpeMJl H KOnHqeCTBO pyqHbiX MaHHnynJlUHH, Tpe6yeMbiX ,D,nJl H3Me

peHHJl Ka:lK,D,OH HHTH, ,D,OIDKHbl 6b1Tb MHHBManbHbiMH. 

B .u.aHHOii pa6oTe onHCblaaeTCJl npu6op, H3MepJiro~ii Ha TJI

:lKeHBJl HBTeii c ToqHOCTbiO ±5~ 3a upeMJI 3 c H c TOqHoCTbiO ±2~ 
3a BpeMJl MeHee 9 C. ,IJ,nJI H3MepeHHH Tpe6yeTCJl TOnbKO 3neKTpH

qecKHB KOHTaKT C BbiBO,D,aMH HHTeii:. H3MepeHHJl npOHCXO,D,JlT aBTO

MaTHqeCKH, npe.u.ycMoTpeH TaiOKe pyqHoii pe:lKHM. ToqHoCTb B pyq

HOM pe:lKHMe - He Xy:lKe 1 ~ H onpe.u.enJieTCJl B OCHOBHOM .D.06pOT

HOCTbiO HHTeii. 

OCHOBA Cll0COEA-H3MEPEHHS qACTOTM PE30HAHCA 

Cnoco6 H3MepeHHJl OCHOBaH Ha B3BeCTHOB H qacTO HCllOn&-

3yeMOH ,llJIJI no.u.o6Hb1X B3MepeHHii /eM., HanpHMep, 
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CBMOCTB 'laCTOThl f pe
3 

C06CTBeBBhiX MeXaBB'IeCKBX KOne6aHBB 

HaTJIHYTOB CTPYHhl, HBTB OT CBllhl HaT.alKeHBJI 

f pe:J ~ 21 p V ~-, 
f'.!J,C p - ,!lllBHa HBTB, f - norOHHaJI llllOTHOCTb. 3,!lCCb B ,!lanee 

ili·,!J, ' I"''', no,IJ,paJywesaeTc.a co6cTBeHHaJI qacToTa wexaHB'IeCKBX 

xone6aHHB HHTH. Cne,!lOBaTellbHO, ,!lllJI HBTB H3BeCTHOB ,!lllBHhl, 
CBJI3aHa MaTepHana B ,!lHaMeTpa CHna HaTJilKeHBB O,!lH03Ha'IHO 

c fpe3 

' f 2 
P'~'j 

r,!J,e u - I<03cl4HIHieHT, 3aBBCJIUUIB OT napaMeTpOB HBTH, KOTOphiB 

HeTPY.ll.HO pacc·anaTb, a ny'Wle - ycTaHOBHTb 3KCnepaweaTanbHO. 

IIPHJmHfl ,[{EitCTBHH IIPHEOPA 

llpH60p onpe,ll,CllJICT 'laCTOTY C06CTBCHHhiX MeXaHH'IeCKBX xo

ne•)aHHH HHTH. Ilpaauan ,!leiicTBBJI noJICHJieTcJI puc. 1. Pacnono

)f(eHHhle pJI,!lOM HBTB 1 ,2,3 npaHa,!lne)f(aT llOBepXHOCTB O,!lHOrO H 

Toro )f(e cnoJI HHTeii focTan~>HWe HHTH He noxaJaHw/. Mexaaa

qecxae xone6aHBJI HHTB 2 B036y)f(,lJ,aiOTCJI C llOMOIUbiO BhiCOKO

BOllbTHOrO reHepaTopa HB3KOB 'laCTOThl, C BhiXO,!la KOTOporo Ha 

HBTb 1 no,!laeTCJI nepeweaaoe aanpJllKeHae c qacToToii f 8035. 
HHTb 2 "3aJewneHa" ,!lpoccenew no HB3KOii qacToTe f' 8035 . 

3neKTpOCTaTB'IeCKOe npBTJI)f(eHBe HBTeii 1 B 2 Bhl3biBaeT BX KOne· 

- .,.J/.3HlYJ. pe.3. 

1 

Puc. 1. CxeMa, noJICHJIJ0114aJI npUHI#Un pa6o111>1 npu6opa. FHll -
ei>ICOI<OBOAI>IIIHI>IU zeHepamop HU3KOU 'laCIIIOJII>I, FBll - zeHepamop 

61>1COI<OU 'IQCJIOIIII>I, ,JJ,p - opocceAI>, H3Mep. pe30HQHCa - 'IQCJII> 

cxeMI>I, onpeoeAJIIOJ14QJI 'IQCJIOIIIY pe30HOHCa, 1,2,3 • HUIIU l<aMepl>l. 
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6aHBJI c qacToToii f 
8036 

, npa'leM npa cosna,!leHBB :noi qacTOThl 

c f pe
3 

awnnaTy,lJ,a wexaaa'lecxax xone6aaaii 6y,!leT waxcBManb

Ha. 

AnJJ onpe,!leneaa.a awnnaTY.Ilhl xone6aaai HBTB 2 acnon~>JyeTCJI 
B3MeHeHBe ee eMKOCTB OTHOCBTellbHO HBTB 3, ,lJ,llJI 'lerO Ha BBTb 3 
no,!laeTCJI scnoworaTenbHOe swcoxo'lacToTaoe aanpJJlKeaae. Ecna 

HBTb 2 KOne6neTC.R, CHBMaewoe C ,!lpOCCell.R BhiCOKO'IaCTOTHOe 

HanpJilKeHBe I!pOMO,lJ,ynBpOBaHO COOTBeTCTBYJOUUIM B3MeHeHBeM eM

KOCTHOrO COllpOTBBlleHB.R HBTb 2 • HBTb 3. IlpB pe30HaHCe awnna

Ty.J);a MeXaHB'IeCKBX Kone6aHBB HBTB 2 B B3MeHeHBe ee eMKOCTB 

waxcawanbHhl, cne,!loBaTenbHO, waxcawanbHa a rny6aaa MO,lJ,yn.a-

JlBH. 
Onpe,!lenaB Maxcawyw MO,!lyn.auaa B.'l. aanpJJlKeHB.R, npa6op 

B3MepJleT 'laCTOTY f 8036 , KOTOpaJI JIBDJieTCJI, KaK ylKe OTMe'lallOCb, 

aHanoroM senB'IBHhl aaTJJlKeHBJI. /H3 ,!lan~>Heiimero cTaaeT JICHO, 

'ITO Ha caMoM ,Ilene H3MepJJeTCJI He cawa qacToTa, a Hanp.alKeaae, 

ynpaBllJIIOIUee 'laCTOTOB rHqj. 

EJIOK-CXEMA H PAEOTA IIPHEOPA 

PeanbHaJI 6nox-cxewa npe,!lcTasneaa aa puc. 2. Ha3BaHBJI 

6nOKOB pacwa«llpOBbiBaiOTCJI B llO.Illl~CH K pBCYHKY. 
Ilpa6op pa6oTaeT B .IlBYX pe)f(BMaX: py'IHOM H aBTOMaTB'IeCKOM. 

BnoKH rnH, CK, A3II B OB npe,!lHa3Ha'leHhl ,!lllJI o6ecne'leHBJI 

aBTOMaTH'Iecxoro pe)f(BMa B B py'IHOM pe)f(BMe He pa6oTaiOT. 

Py'IHOB p e )f( a w. Bwxo,!lHoe aanpJI)f(eaae rHq awnnBTY.IlOii .IlO 

2 I<B llO,!laeTCJI Ha HBTb 1. Taxoro aanpJI)f(eHBJI ,!lOCTaTO'IHO ,!lllJI 

pacKa'IKB npaKTB'IeCKB BCeX BCTpe'laJOJJUlXCJI HBTeii. qaCTOTa 

rHq f8035 JaBBCBT oT HanpJJ)f(eHBJI, no,lJ,aHHoro aa ero ynpas

DJIIOUUIB BXO,!l. B py'IHOM pelKBMe 'laCTOTa B3MeHJleTC.R C llOMOIUbiO 

renanoTa R 2 . AwnnaTy,!la perynapyeTCJI noTeauaoweTpoM R 3 

C rBq aa HBTb 3 nocTynaeT carHan awnnaTy,!loii oxono 15 B 
C 'laCTOTOB 15 MF11. IlpoMO.IlYnBPOBaBHOe B.'l. HallpJilKeHBe, CHB

Maewoe c B3Mep.aewoii HBTB 2, ycanaaaeTcJI pe3oHaHCHhiM YBq, 

aacTpoeHHhiM TaKlKe aa qacToTy 15 MF11. 
Ilocne Bhl,!leneHBJI ora6aJOmeii wa ,!leTeKTope B ee ,!lononaaTen~>

Horo ycaneaa.a YHq aanp.a)f(eaae ora6a101Ueii /nponopuaoaanbHOe 
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Puc. 2. liAoK- cxe.wa npu6opa. rnH - zeHepamop nuAoo6pa3Hozo 
Hanp.RJICeHUJI,' CCA - cxe.wa CAOJICeHUJI; rHq - 6biCOK060A&mH&Iii 
zeHepamop H. '1., ynpa6AJieM&Iii Hanp.RJKeHue.w; YBq - pe3oHaHCH&Iii 
ycuAullleA& 6. '1.; ,a - ouoOH&Iii oemeKIIwp,• YHq - ycUAumeA& H.<~.; 
V1 , V 2 - cmpeAO'IH&re uHOUKalllop&r; CK - cxe.wa KOMMymaijuu; ,43ll -
oucKpu.wuHalllop c 3ano.wuHaJJUeM nopoza1 OB - oOH06u6pamop; 
C3H - cxe.wa 3ano.wuHaHUJI u UHOUKa14uu: rBq - zeHepalllop 6. <~.; 
J ,2,3 - HUmU KaMep&l; HUIII& 2 - U3Mep.ReMaJI. 

rny6HHe MO~yn.IIUHH/ no~aeTCJI ua HH~HKaTop V 1 . Ero noKa3aHHJI, 

cne~oBaTenbHO, nponopuHonanbHbl aMnnHTy~e MexaHH'IeCKHx Ko

ne6aHHii HHTH 2. 

B py'IHOM pe:lKHMe C3H cny:>KHT nHWb B Ka'leCTBe ~o6aaoq

uoro conpoTHBneHHJI ~n.11 V 2 . TaKHM o6pa3oM, HH~HKaTop V 2 
llOCTOJIHHO llOKa3biBaeT uanp.ll:lKeHHe Ha ynpaBllJIIOilleM BXO~e rHll, 

T .e. auanor qacTOTbl Kone6anHii HHTH 2. IlpH pe3onauce, KOTOpblii 

onpe~enJieTCJI no HH~HKaTopy V 1 , noKa3aHHJI HH~HKaTopa V 2 co

OTBeTCTBYIDT ~83 . KpoMe TOrO, llOKa3aHHJI MO:lKHO C'IHTbiBaTb 

Henocpe~CTBeHHO CO WKanbl renHllOTa R 2 • 

IlpH pa6oTe B py'IHOM pe:lKHMe ~n.11 onpe~eneHHJI HaTJI:lKeHHJI 

HHTH HY:lKHO, apa~a.11 py'IKY renHnoTa R 2 "llacToTa", cne~HTb 

3a noKa3aHHJIMH HH~HKaTopa V 1 . MaKCHManbuoe 3Ha'leHHe, Ko

Topoe 06bi'IHO HRXO~HTCJI 6e3 Tpy~a, COOTBeTCTByeT pe30HaHcy. 

0CTaeTCJI C'IHTRTb llOKa3RHHJI HH~HKRTOpa V 2 , WKana KOTOporo 

MO:lKeT 6b1Tb nporpa~yHpOBRHa B rpaMMaX, HbiDTOHRX H ~p. )].nJI 

llOB:blliieHHJI TO'IHOCTH npe~yCMOTpeHO llO~KniD'IeHHe UHcPPOBOrO 

sonbTMeTpa THna IIU312. 

6 
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'1 

Pe3onauc Bblpa:>KeH qeTKO, T.K. MexaHH'IecxaJI ~o6poTHOCTb 

HHTeii KaMep 06bi'IHO BellHKR /~o 200-300/. 

A B T 0 MaTH 'I e C K H H p e :lK H M. Pa6oTa npH6opa B aBTOMa TH'IeCKOM 

pe:lKHMe llOJICHJieTCJI ~HarpaMMRMH, npHBe~eHHbiMH Ha puc. 3. 
IlpHHllHll B036y~eHHJI MeXaHH'IeCKHX KOne6aHHH OTllH'IaeTCJI 

nHWb TeM, 'ITO BMeCTO Bpa~eHHJI py'IKH renHllOTR ~llJI H3MeHeHHJI 

qaCTOTbl f
803

5 HR BXO~ rHll no~aeTCJI Hanp.ll:lKeHHe OT riiH. 

a) f31>tX 

rm1 

!i) Bhlx 
rHL/ 

q) 8h!,{ 

!18'1 

cJ ~J:~ I ...,.LJ~ I ~~ -

d)""""' ! ~ I I ·' : '· 't= duck;> : 

I!) f3biX I I 
DB 1--' --~---1-

nodaH: 

;~a ,Paa .Gx HQ bJf ,43/1 

Botx 
!lOP" 

~LX =t I II t .lro.¥i¥y-l" I ---r .,. 
~D~uu I tz_ 

Puc. 3. BpeMeHH&Ie ouazpaMMbl 
u3.wepumeAJI Ha111JJJKeHuii. 

6 pa3AU'IH&IX 1/IO'IKUX CXeM&I 
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rfiH Bblpa6aTJOIBaeT DBJI006pa3HOe HaDpJI>KeH&e C aMDJIHTy~oii OKOJIO 

8 B c nep&o~oM 1 c /&n& 3 c/. 
'lepe3 CXeMy CJIO>KeHBJl C.Cn. Ha ynpaBJIJIIOIIUIB BXO~ rH'I 

no~aeTcJI nep&o~&qecK&ii ynpasnJIIOUUlii c&rHan /puc. 3q/, Dhe~e
cTan B aMDJIBTy~a KOTOporo YCTaHaBJIBBaiOTCJl C DOMOIQhiO R2 B 

R 1 COOTBeTCTBeHHO. TeM CaMbiM 3a~aeTCJI BCCJie~yeMblB ~&ana· 

30H qaCTOT /B HaTJI>KeH&ii/. 

Cne~y.11 3a ynpasnJIIOIIUIM HanpJI>KeH&eM, fnc136 nnasHo B3Me-

HJieTCJI B 3apaHee Bb16paHHbiX npe~enax C Ka>K~biM XO~OM DBJibl 

I puc. 36/. B MOMeHTbl speMeHH t 1 , t 2 B T .~., cooTseTCTBYJOUUle pe-

30HaHcy, B03HBKHYT ~OCTaToqHo 60JihWBe KOJie6aHBJl HBTH/~JIJIHOp· 

MaJibHOH pa60Tbl Dp&6opa ~OCTaTOqHa aMDJIBTy~a 0,2·0,5 MM/. 
CHrHan Ha Bblxo~e YB'I B :noT. MOMeHT MaKCBMaJibHO Mo~yn&

posaH I puc. 3B/. CurHan Ha BbiXO~e YH'I TaK>Ke &MeeT MaKc&

MaJILHoe 3HaqeH&e I puc. 3z/. 
C BbiXo~a YH'I cHrHan no~aeTCJI Ha HH~HKaTop V 1 H cxeMy 

KOMMyTaUBB. CTpeJIKa HH~HKaTopa V 1 B MOMeHT pe3oHaHCa COBep· 

WaeT MaKCBMaJibHbiH CKaqoK. B COMHHTeJibHbiX CJiyqaJIX /o6pb1B 

HJlH KOpOTKOe 3aMb1KaHHe, DJIOXOB KOHTaKT/ OTKJIOHeHHJl CTpeJIKH 

He Ha6mo~aeTCJI, qTo JlBJIJieTCJl CHrHaJIOM HeHcnpaBHOCTH. 

ABTOMaT&qeCKOe ODpe~eJieHHe qacTOTbl DPOH3BO~HTCJI 3a ~Ba 

xo~a DHJibl. C&aqana Haxo~HTCJI HaH6onJ.wee 3HaqeHHe BbiXO~Horo 

HanpJI>KeHHJI YH'I 3a sech nepsblii xo~ n&nbl. 3To &anpJI>KeH&e 

COOTBeTCTByeT pe30HaHCHbiM KOne6aHHJIM HBTB B MOMeHT t t . Bo 

BpeMJI BTOporo XO~a DHJibl C3H 3aDOMHHaeT B BH~BUHpyeT 

HaDpJI>KeHBe Ha ynpaBJIJIIOIQeM BXO~e rB'I B MOMeHT DOBTOpHOrO 

HacTynneH&JI pe3oHaHca t 2 . 3To HanpJI>KeH&e, KaK y>Ke OTMeqa

nocb, JIBnJieTCJI a&anoroM HaTJI>KeHBJI. 

,!J;n.11 3THX onepauuii cny>KaT CK, ,D;3ll, OB, a TaK>Ke C3H, 

KOTOpa.ll pa60TaeT B ynpaBJIJieMOM pe>K&Me. 

CxeMy KOMMyTaUBB MO>KBO yno~06BTb nepeKJIIOqaTeJIIO Ha ~Ba 

DOJIO>KeHBJl, B3MeBJIIOJQeMy CBOe DOJIO>KeH&e C Ka~biM CKaqKOM 

DBJibl. ,!J;nJI nepeKJIIOqeHBH CJiy>KBT BXO~ "CBHXpOHH3aUB.Il", Ha KOTO· 

pblii no~aH cBrHan OT rnH. B TeqeHBe nepsoro xo~a DBDbl CK 

no~aeT cBrHan Ba sxo~ ,ll3ll "ycTaHOBKa nopora" /puc. 3JtC/. 
Oco6eHHOCTbiO ,ll3ll JIBJIJieTCJI To, qTo ero nopor cpa6aTb1BaH&JI 

perynupyeTcJI aBTOMaTBqecKB. OH ycTaHasn&saeTCJI noqTB pasHbiM 

/Ha - 0,2 B MeHJ.We/ MaKCBMaJibHOH aMDJIBTy~e, DOCTYDBBWeii 

Ha ero sxo~ "ycTaHOBKa nopora" B Teqe&ue mo6oro npoMe>KyTKa 

BpeMeHB. ECJIH Ha BXO~ "yCTaHOBKa nopora" He DOCTYDBT CBr· 
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Puc. 4. BHeUIHUU au<} npu6opa. 

&ana 6on1.weii aMnDBTY~bl, qeM B KaKoii·To MOMeHT speMeHB It 1 

Ha puc. 31, 3TO noporosoe HanpJI>Ke&ue noMep>KBsaeTcJI ~ocTa

TOqHo ~onro I r crrana >-. 500 cl, onpe~enJIJI nopor cpa6aTb1BaHBJI 

,!J;3ll no pa6oqeMy sxo~y. TaK&M o6pa30M, 3a speMJI nepsoro 

xo~a nunbl B ,!J;3ll ycTaHOBBTCJI HanpJI>Ke&ue nopora cpa6aTb1BaHBJI, 

noqTH paBHOe HaDpJI>KeHBIO Ha BbiXO~e YH'I B MOMeHT pe30HaH· 

ca t 1 . 

Bo speMJI BToporo xo~a n&nbl, Kor~a CK no~aeT HanpJI>KeHBe 

c BbiXo~a YH'I y>Ke Ha pa6oquii sxo~ ,!J;3ll, nocne~Bii cpa6oTaeT 

B MOMeHT, KOr~a HaDp.ll>KeHBe Ha pa6oqeM BXO~e npeBbiCBT nopo· 

. rosoe. A 3TO npOB30H~eT B MOMeHT pe30HaHCa t l. 

,!J;anee CBrHaJI cllopMBpyeTCJl O~HOBH6paTOpOM B DO~aeTCJl Ha 

sxo~ "JanycK" cxeMbl BH~HKaUBB B JanoMBHaHBJI I puc. ·ae;. 
B asToMaTuqecKoM pe>KBMe pa6oTbl C3H JanoM&HaeT &anpJI>Ke

H&e Ha pa6oqeM BXO~e JIBWb B MOMeHT, KOr~a Ha BXO~ "JanycK" 

DO~aH CHrHaJI "3aDOMHBTb". B 3TOT MOMeHT HaDp.ll>KeHBe Ha pa6o • 

qeM BXO~e 3aDOMBHaeTCJl B HH~BUBpyeTCJl BH~BKaTopOM V
2 

"Ha· 

TJI>KeHBe". 

fiOCKOJibKY Ha pa6oqu:ii BXO~ C3H DOCTOJIHHO DO~aHo HaDp.ll>Ke • 

HHe, ynpaBJIJIIOJQee qaCTOTOB rH'I, a CBrHaJI "3aDOMHBTb" DO~aeT· 

CJI B MOMeHT t 2 , COOTBeTCTBYIOJQBB pe30HaHcy, TO DOKa3aHBJl 

V 
2 

COOTBeTCTBYIOT f pe3 HBTB B, CJie~OBaTeJibHO, HaTJI>KeHBIO. 
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CK BWDOJUI.eT e~e O.ABY ciiYRIClliDO: DOCJie OKOH'IaHB• BTOporo 

XO,Ila DBJIW DpOB3BO,ABT c6pOC DOpora )1;3fl .JlO HYJI•, B UBKJI B3Me· 

peHa• Ha'IBBaeTc• 3aaooo. llocne oToporo, TpeTJ.ero H T • .Jl. usxnoo 

B3MepeaB• O,ABOi B TOi lKe HBTB DOKa3aHBA V 2 MOryT HeCKOJlbKO 

KOJie6aTbC. OKOJIO cpe,llHero 3Ha'leHBJI B Dpe,lleJiaX TO'IHOCTB B3• 

wepeHBi. 
Taxa• HecxonbKO ycnolKHeHHaJI cxewa npa6opa JIBJIJieTCJI pe-

3YJibTaToM CTpeMJieHB. K MaKCBMaJibHOi DOMeXOYCTOi'IBBOCTB B 

,llOCTOBepHOCTB B3MepeHBi. 

noxa3aH Ha 

CJie,llyiO~M 

Pa6oTa c npa6opoM. BHeWHBi BB.Il npa6opa 

pUC. 4. flpaKTB'IeCKB pa60Ta C DpB60pOM DpOBCXO.JlBT 

o6pa3oM. 
H3 Tpex ,llHana30HOB HaTRlKeHBi HalKaTHeM xnaoawa Ha nHueooi 

naHena ow6apaeTCJI HYlKHWi. llpH 3TOM npoacxo.JlHT nepeKJDO'IeHBe 

"oKHa" HanpR>KeHai, B3Mep•ewwx HH.JlHKaTopow V2 . 

C DOMO~blO Rl B R2 DO noKa3aHBJIM HH.JlBKaTopa V2 ycTa· 

HaBJUIBaeTCJI COOTBeTCTByiO~ee Hanpx>KeHHe nHJIW. flpB 3TOM ne

peKJDO'IaTeJib pe>KBMa pa60TW HaXO.JlHTCJI B DOJIO>KeHBB "py'IH.", 

a CTpeJIKa BH,IlBKaTopa V2 HenpepbiBHO .JlBH>KeTCJI B TaKT C DBJIOi 

B.JlOJib ocei WKanw. 
B 3aBBCHMOCTB oT Tpe6yewoi TO'IHOCTB ycTaHaonaoaeTCJI ope-

MJI XO,Ila nBJIW 1 C BJIB 3c. 3aTeM DO DOKa3aHBJIM HH,IlHKaTopa V l 

ycTaHaBJIBBaeTCJI aMDJIBTY.Ila BWCOKOBOJlbTHOrO B036y:lK,ll,aiO~ero Ha • 

npR>KeHBJI , ,llOCTaTO'IHOrO ,llJIJI pacKa'IKB HBTeii: ,llaHHOB KaMepbl. 

3TH npoue.Jlypw 3aHBMaiOT He 6onee 2-3 MBHyT. 3aTeM nepe· 

KJDO'IaTeJib pe>KBMa ycTaHaBJIBBaeTCX B DOJIO>KeHBe "aBTOMaT.", 

B npa6op roToo K pa6oTe. 
OcTaeTcx npacoe,llBHBTb TpexKOHTaKTHwii: pa3~eM K aw6paHHOii 

Tpoii:xe HBTeii: B, BW:lK,ll,aB 2-3 r /T .e. He MeHee 3 BJIB 9 c/, C'IBTaTb 

noKa3aHBX V 
2 

• flOCJie 3TOrO MO>KHO nepeXO.JlBTb K B3MepeHBIO 

CJie,llyiO~eii: HBTB B T • .Jl. HBKaKBX MaHanyJIJIUBB B XO,Ile B3MepeHBB, 

KpOMe nO,IlKJDO'IeHBB K BbiBO,IlaM Hy>KHbiX HBTeii: B C'IHTbiBaHBJI no· 

Ka3aHHB v2 ' 60JibWe He Tpe6yeTCJI. Kax cne,llyeT H3 npBHUBna 

pa60Tbl, He Tpe6yeTCX B MeXaHB'IeCKOrO BJIB BB3yaJibHOrO ,llOCTyna. 

)J;ocTaTO'IHO 3JieKTpB'IeCKOrO KOHTaKTa C BbiBO,IlaMB HBTeii:. 

)J;JIJI .JlOCTH>KeHBJI MaKCBMaJibHOB TO'IHOCTB B Y.ll06CTBa npe • 

.llYCMOTpeHO nO,IlKJDO'IeHBe llBciiPOBOrO BOJlbTMeTpa Jn1312 C llBcilpo

ne'laTblO. llpa py'IHOii pa6oTe uacllpoaoii: BOJibTMeTp pa6oTaeT ape-

10 
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>KBMe HenpepbiBHOrO B3MepeHHX, a npB aBTOMaTB'IeCKOB - Janyc

KaeTCX carHanoM OB. 

CXEMHhiE OCOEEHHOCTH 

llpa6op co6paH Ha TpaHJHCTopax a BHTerpaJibHWX cxeMax. 

Oco6wx Tpe6oaaHHii x TeMnepaTypHWM ana aMnnHTY.JlHWM xapax· 

TepBeTBKaM 6noKOB He npe,n~JIBnJieTeX. 3TO He OTHOeHTeJI, O,llHaKO, 

x C3H a rHq. 

C3H .JlOn>KHa o6na,llaTb .JlOeTaTO'IHOii TeMnepaTypHoii: a ,llonro· 

BpeMeHHOH eTa6BnbHOeTblO /He xy>Ke 0,34J,5~ BO DeeM pa6o'leM 

.JlHana3oHe TeMnepaTyp H Hanpx>KeHaii:/. Taxoii: >Ke eTa6anbHoeTbiO 

,llOn>KeH o6na,llaTb rHq OTHOeHTenbHO npeo6pa30BaHHX Uyup_,f mnf> • 

3TH Tpe6ooaHHA He O'leHb >KeeTKB. 
Kpowe -roro, npa6op .JlOn>KeH 6h1Tb 6eJonaeeH B pa6o-re /&MeeT· 

eg BbleOKOBOnbTHbiB BhiXO.Il/ H He 60XTbeJI KOpOTKHX 3aMhiKaHHB 

Ha TpeXKOHTaKTHOM ~yne B JD06b1X eny'laJIX. )J;nJI 3TOrO npHHJIThl 

eneUBanbHWe Mepw /HanpaMep, ohleoxoe HanpJI>KeHHe no,llaeTeJI 

11epe3 pe3HeTop eonpoTBBJieHHeM 4 MOM, 'ITO orpaHH'IHBaeT Mom· 

HOeTb .JlO 6e3onaeHOB; 3a~Ta YBq no BXO.JlY B rBq no BhiXO,Ilyj. 

)J;nJI JanOMHHaHHX Hanpa>KeHHB B )1;3fl H C3H HenonbJyeTeJI 

aHanoroaa• naMJITb Ha noneawx TpaHJHeTopax 2ll303r H KOH.JleH· 

eaTopax /xoH,neHeaTopw • THna KJIC: y HBX oxaJanHeb HaHMeHb" 

WHe TOKH yTe'leK epe,llH MHOrHX KOH,IleHeaTOpOB WHpOKOrO npaMe· 

HeHHX/. 3-ro no3BonJieT nony11an. r cna).la::::.. 500 c. KoMMyTaUHJI 

3anoMHHaiO~X ueneii: npoHJBO.JlHTeJI Ha pene THna P3C ·15 ,llJIJI 

nony'leHHJI MaJihiX TOKOB yTe'IKH. 
YHq HMeeT nopor, KOTOphlii: BBe.IJ.eH ,nnJI o6pe3aHHJI WYMOB. 

rHq eo6paH Ha .JlBYX noneBWX TpaH3HeTopax pa3JIB'IHOB npOBO.JlH" 

MOeTH, a TaKlKe 6anOJIJipHWX, BbleOKOBOnbTHbiB xaeKa,ll npe,lleTaBJIJieT 

eo6oii: eoeTaBHOB TpaH3HeTop /KT 6056x10 WT./. 
CaeTeMaTH'Ieexae owa6xa, B03HHKaro~e no pa3HhiM npH'IHHaM, 

yeTpaHJIIOTeJI npa OKOH'IaTeJibHOii: xana6poaxe npu6opa no Tapa· 

poBaHHhiM HHTJIM. 
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OCHOBHb/E XAPAKTEPHCTHKH 

Ilpa6op BblnonHeH B qeTblpex cTaHUHliX "BHWHll". HcToqHHK 

ITHTaHHll - 15 B /.6CY I, TOK - 0,4 A. ~HanaJOHbl HJMepeHHB 20-
MHKPOHHhiX HHTeB 

~llHHOB 60 CM: 

~llHHOB 40 CM: 

17200 z, 
0,5780 z, 

10-'-80 z, 
25 ~60 z. 

IIorpewHoCTb onpe~eneHHJI HaTH*eHHll B aBTOMaTHqecxoM pe

JKBMe: 

~n.a: HHTeii C QL 100 

B pyqHOM pe*HMe 

HecTa6HnbHOCTb 

B ~HanaJoHe 

±2~ /BpeMJI HJMepeHHJI - 3·3 cj, 
H ±5~ /BpeM.B HJMepeHHJI - 3.1 C/; 
He xy*e ±1~. 

TeMnepaTyp 15-35 °C 1~. 

B JaxmoqeJ!He aaTopbl Bblpa*aiOT 6naro~apHOCTb Ja noneJHble 

o6cy*~eHH.B B.r .3HHOBy, H.A.KyqHHCKOMy, r .B.MauenbMaxepy, 

B.C.CMHpHoBy, A.H.cllanannoay, a TaK*e II.r.EaTyxoaaqy H 

~.A.M*aBHll Ja pa6oTbl no xana6poaxe npa6opa. 
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