U3BECTUY

TOMCKOFO OPJIEHA TPYJOBOI'O KPACHOTO 3HAMEHHU ITOJIMTEXHUYECKOTO
I/IHCTI/ITYTA um. C. M. KHPOBA

Tom 155 1968

NPUBOP OJi1 UBSMEPEHHUSA NUAMETPA TOHKHUX NMPOBOJIOK

B. K. )KYKOB, B. 2. IPEV3HH, H. I'. JIELIEHKO

(Hpeﬂcmsneﬂa Hay4YHbIM CE€MHHApOM d")aKyJIbTeTa aBTOMATHKH M BBIYHCIHTEIbHON TeXHHKH) !

[TpuGop npenHasHaueH s KaJUOPOBKH OTBEPCTHH BOJIOYHJIBHBIX
¢uabep MocpesCTBOM H3MepeHHs AHaMeTpa NPOTAHYTHIX 4epe3 HUX IIPOBO-
JOK. UyBCTBHTE/NbHBIM 3J1€MEHTOM IpHOOpa sBJAAETCA LIeeBOH HHIYKTHB-
Hbid KaTuuk [1], BeIMO/MHEHHBIT HA (EepPPHTOBOM KOJbLE C HAPYXKHBIM JHa-
metpoM 10 MM U MmarHuTHO# nponunaemoctsio 1000.

OOmoTKa JmaTyWKa COAEep:KHT 8 BHUTKOB, HAMOTAHHBIX Ha 00eHX I10JIO-
BHHAX Kosibua. Ilo/oxenne MNPOBOIOKH B IIEMH NATYHKA ukcnpyercs
C TIOMOIIBIO HAMPABJSAIONMX yCTPONHCTB, yCTAHOBIEHHBIX 0 GokaM. lupuna
uienu pasHa 0,6 M.

Jsi yMeHbIIEHHs] BJHSHHS OKpPYXKAIOUIMX YCJIOBHH Ha TOYHOCTbH KOH-
TPOJasi B mpubope NPHMEHEHO [Ba OJMHAKOBBLIX JAaTYHKa, OJHH M3 KOTOPBIX
ABJseTcss uaMepuTeabubiM [, , a Apyroit sranonnsiM /[, (puc. 1). ITocpen-
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Puc. 1. Baok-cxema mpubopa

CTBOM 3JIEKTPOHHONO KoMMyTatopa K AaTuMku I0OYEpeIHO MOAKIII0YAKOTCH
K H3MepHTeJbHOMY reHepaTopy ['1 B KauecTBe 3JIeMEHTa ero KosebaTeib-
HOro Koutypa. IIpu 3TOM reHepaTop BbIJaeT IaKeThl BBICOKOYACTOTHBIX Ha-
NPSKEHMH, 4aCTOTHl KOTOPHIX INPOMOPUHOHAIBHBl HHAYKTHBHOCTH JaT4H-
KoB /I, u /I, v paBHB COOTBETCTBEHHO fy, U fi, . Hactora cieoBanus
IaKEeTOB OMpee/siercs 4acToToll KoMmyTaluy. Hanpsixkenne naMepuTebHOTO
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refeparopa nocrynaer Ha cmecureqb C, Ha KOTOPBHIH OJHOBPEMEHHO MoJa-
eTcsl HalpsizKEeHHe C Y4acToToll fa OT BeroMorartesnbHOro reneparopa Ip. Iake-
Thl HANPSIZKEHUH Pa3HOCTHBIX 4aCTOT

f
: przfm—'.fZ (1)
U .
; fp:-):fla—fz (2)
BBIJEJMAIOTCA B HArpysKe cMecuTegass U CIeAYIOT 'Ha 4YaCTOTHHIU NOTEeK~

top Y./[., mnepexojHas 4yactoTa KOTOPOrO IPH HACTPOHKE YyCTaHaBJH-
BA€TCsl PaBHOH f,,, a mepenartounslii koadduuuent paen S,. Hanpsxenue

Ha 'BBHIXOJl€ UACTOTHOTO JeTeKTopa OyjeT pPaBHO SNy
UAH:SA(an_pr):Sn(fno_flﬂ + /) 3)
HJIA
Urs = Su(fao — fpo) = Su(fro — S1s -+ 12) (4)

B 3aBHCHMOCTH OT TOTO, KAKOH JAaTUMK OYAET NOJAK/JIIOYEH K H3MEPHUTEJb-
HOMY reHepaTopy. Ilo/ie3nbiii CUTHA/M JAETEKTOpa ONpeaessercsd IepeMeH-
HOH COCTaBJAAdIOLEH €ro BHIXOJHOTO HANPAXKEHUS

UJlH TEy Una T

1
Un~———2 —Esﬂ(fla_flﬂ)’ ) (5)

TOrga Kak NOCTOdHHAd COCTABJAIOLLAA

b ﬂg_‘/_ & ésﬂ(zfﬂ0 49y = fi o+ Fia), (6)

Kak OyJeT NMOKa3aHO HMXKe, OKa3biBaeTcsl HexesnaTesardoi. [lepeMeHHoe Ha-
NpsiKeHue JeTeKropa yepe3 nepekaiovartenb /1, (B TOJO0XKEHHH <«TeHep»)
YCHIMBAETCS yCHJaUTeJeM & U MOABOAUTCS K aMIUIUTYIHOMY JETEKTO-
py AZ, narpy3koii KOTOpPOTO sIBJAsieTCS HHAHKATOPHBIH MpHOOpP.

[lokazanusa wmHAMKaTOpa OYyAYT ONpeAeasATbCS, B COOTBETCTBHHU C ¢op-
myJsofi (5), pa3HMIell B peakKTHBHBIX CONMPOTHUBJEHHUSIX NAaTUHKOB. Be3 mpo-
BOJIOKH COIIPOTHBJIEHHS] JAaTUUKOB YPaBHUBAIOTCA KOHIEHCATOPOM <YCTaH.
0 renep», NOAKJIOUEHHBIM NapaJyenbHO 3TaJOHHOMY naTuuky. [lpu
BCTABJIEHUH MPOBOJOKH B H3MEPHUTENbHBI JaTUMK H3MEHSeTCs ero peak-
THBHOE CONpPOTHBJEHHEe. DTO H3MEHeHHe KOMIEHCHPYeTCsl KOHAEHCAaTOpOM
«OTCYET», C POTOPOM KOTOPOTO MeXaHMYeCKH CBSI3aHA IIKaJjga OTCUETHOTO
yCTpOICTBa, ODrpajyHpoBaHHAast B MHKPOHaX. MOMEHT KOMIEHCAIHH OTMe-
4yaercs MO HyJ/eBbIM NMOKa3aHUSM MHAHKATOpA.

HecraCuabnocts yactor renHepatopoB Iy M ['9, a TakkKe TIepexomHOM
YaCTOThl YACTOTHONO J€TeKTOpa NMPUBOAUT K MOSBJIEHHUIO TOCTOSTHHOH COCTaB-
Jsolleil B BHIXOJAHOM HamNpsiKeHWH AeTeKTopa (Jaxke, €CJU peaKTHUBHbIE
CONPOTHBJIEHHS] LATUUKOB PaBHBI).

B srom ciayuae HauMHaeT CKa3bIBATbCS BJAHSHHE KOMMYTAIMOHHBIX
HHTEPBAJIOB, COOTBETCTBYIOLIMX MOMEHTY TIepeK/JIOYeHHsI JAaTYUMKOB. ITO
BJIMSIHME BbIPAKaeTcsi B MOSBJEHHH JOMOJHUTENbHOTO NepeMeHHOTro Hamnps-
JKeHHsl, Hapylalollero COOTBETCTBHE HYJEBbIX MOKa3aHWil HHIUKATOpa
YCJAOBHIO DABEHCTBA PEAKTHUBHBIX COMPOTHUBJEHHI Ienell [QaTYMKOB, UTO
BeJIeT K IIONPeIlHOCTH Hu3MepeHHsi. UToObl 3TOTO He NMPOU30ULIO, NpeaycMar-
pUBaeTcs BO3MOXKHOCTb M3MEHEHHs] 4acTOThl TeHepartopa ['s KOHIEHCAaTOpPOM
«ycraH. 0 guckp». B nosmoxkeHuH «AuCKp» mepekawouatens 1, mocTosHHas
COCTaBJAIONLAS HANPSKEHUS YaCTOTHOTO JeTeKTopa MOAYJHPYeTCsl U uepes
YCHJIMTE/b NMOJAeTCsl Ha aMIUIMTYAHBIH JeTeKTOp MHAUKaTtopa. M3MeHeHHeM
4acTOThl TeHepaTopa ['p OTKJIOHEHHe CTPeJIKH UHAMKATOpPa CBOJUTCS 10 HYJIS.
D10 OyAeT CBUJAETEJbCTBOBATH 00 OTCYTCTBHH IOCTOSIHHOTO HaNpsiKeHHs Ha
Harpys3ke 4aCTOTHOTO JeTeKTopa.
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Puc. 2. Tpunuunuanbuas cxema npu6opa



[IpunuunuanbHaa cxema npubopa npuBefeHa Ha pHC. 2. DJAEKTPOHHBIN
KoOMMyTaTop (3) BBINOJAHEeH Ha muoxax /s u /4 BK/IIOUEHHBIX B KOJJIEK-
TOpHBIE Llenu TpaH3ucTopoB Te u T3, oOpasyloUlHXx BMeCTe ¢ COMPOTHUBJIC-
HusiMu Ry = R;s cxemy Tpurrepa. BBegeune B cXemMy CONPOTHUBJIEHUH
Rg, R; 1 Ry nano BO3MOMKHOCTb MOJNYYHTb 3amupalollee HaNpsiKeHHe /s
KOMMyTUpYyOWHUX auonoB. Korna auon, nanpumep /[[3, OTKPHIT, Yyepe3 HEro
nporekaer TOK okesao 50 ma u maruuk [, OKasblBaercsl MOAK/IIOUEHHBIM
K cXeMe reHepaTopa uepe3 MaJjoe CONPOTHUBJIeHHe nuona. B 3to Bpems Ha
apyroit auon /4 momaercsi 3anupaloliee HanpsixkeHdue ¥ gaTuuk /[, Tmpucoe-
JMHSIETCS K CXeMe reHepaTopa uepe3 eMKOCTb p — n TNepexoia Auoaa, KO-
Topast He npeBbiIaer / nukodapamibl.

[TosToMy mpakTHYeCKH WHAYKTHUBHOCTBH JaTyHka /[, B TaKOM COCTOSI-
"HUU KOMMYyTaTopa He OyJeT BJAMATHL HAa YaCTOTY TEHEPHPYeMbIX H3MepHTe/b-
HBIM TeHepaTopoM KoJeOGaHH#. 3amycK TpHUIrepa OCYIILECTBJSETCH OT CeTH
yepe3 ¢opmupylomuil Kackang T, nuddepenuupyiomyo uemnouky C; R
u guonsl A1, .

H3amepurenbublit renepatop (7s) cobpaH no cxeme eMKOCTHOIl TPEXTOU-
ku. PasBssbiBatoniue apocceaun Ly, Lo, L3 UcKaloUaloT BAUAHHE Lieneid KOM-
MyTaTopa Ha 4acTOTy reHepatopa. Ha cmecuTesb, BBINOJHEHHBII HA TPUO-
ne Ts, nopaeTcsi HanpsiKeHHe ¢ U3MEPUTEJbHOTO TeHepaTopa U € BCIOMOTa-
TeJBbHOTO reHepartopa, cob6paHHOro Ha TpuoAe Ti5 MO cXeMe eMKOCTHOH
TPEXTOUKU. B cXeMy 4YacTOTHOro [AeTeKTopa BXOIAT TPUOA T M JHOMABI
Hs, ds. Tlapanienbro Harpyske aerektopa (Ras, R os) BK/IIOUEHBI KpeMHHe-
Bble guonbl /7, /s, cayxaiue A5 OrpaHUYEHHs] BBIXOJHOTO HalpsizKeHHs,
4TO MpeNoTBpallaer neperpy3ky MHAMKaTOpHOro npubopa. )

B 3aBMCHMOCTH OT MOJIOXKEHHUs Tepekaodartesass [I; BbIX0J 4aCTOTHOTO
JIeTEeKTOpa WJU HEeNOCPENCTBEHHO TMOAK/JIIUAETCS = K YCHIHTEN0  (TPHMOABI
Ty, T19), WIH yepe3 MOAYJASTOP, BKJIOYAOUWMIA B ceOs CONPOTHUBJCHHE
Ro; v tpronnl T; u Ts. Llemouka Ry Ci5 ucnosabayerces Ajs (QUIBTPALUU
MepeMeHHOH COCTaBJSIONIell HalpsKeHHsI 4aCTOTHOTO JeTeKTopa. AMIIH-
tyausiii gerekrop (o, Ciz) BbINOJHEH Mo napaJjienbHoil cxeme. Ilutanme
npubopa ocyuecriasiercss ot cetu 220 6. 1 BbINPpAMJIEHHS HCIONb3YETCs
moctoBasi cxema (auonnt Jiy + Hi4). C 1esbio UCKIIOUEHUS BJIMAHUSA HecTa-
OHJIBHOCTH CETEeBOTO HAMpPSI)KEHHs HAa TOUYHOCTb KOHTPOJS NPHUMeHeH CTabu-
JU3aTOp HampsKeHus, Ha Tpuofax Ty =+ Ti4 u omopHoM muoae [ io.

[TpuGop umeer nuamason uamepenusi ot 0,15 mm no 0,39 mm, HeGOMD-
e ra6apuTel ¥ Bec. HacToTa H3MepUTEbHOTO NeHepaTtopa paBHa 12 meey,
a BcromoraresabHoro — 10 meey.

3aBOJCKHe HCHBITAHUS TO0KAa3aJd, YTO MOTPEUIHOCTb H3MepeHHsI BO
BCEM JHana3oHe He MpeBblllIaeT + 2 MK.

Ecam npuGop * cHaGAMTH BBIHOCHBIM JAaTYMKOM, TO OH MOXKeT OBITh
HCIIOJIb30BaH [Js1 H3MepeHHsl JuamMeTpa NPOBOJIOK B Ipolecce BOJOYEHHS.
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