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KanHml'IeHKO B.B. P13 · 10096 

AeTOM8TH'leCKHH M8f'HHTHblil KOMilaparop nocTO!IHHOf'O TOKa 

OnHCbIBaeTC!I M8f'HHTHblH KOMnaparop IlOCTO!!HHOro TOKa, o6na)la!O

II'HH p!!JlOM npeHMymecTB no cpaeHeHHIO C H3BeCTHblMH ycrpoilCTBSMH, 

TTpHBeJleHbl KOHCTpyKTHBHbie Jl8HHble ycrpolicrea H pe3ynbT8Tbl 3KCnepH

MeHT8nbHOf'O HCCne)lOBSHH!I, 

Pa6ora ebmonaeaa e na6oparopHH l!JlepHbIX npo6neM OHSU1. 

Coo6meHHe O6beAHHeHH0ro HHCTHTyTa n:nepH~X HCC~enoBaHH~ 
~y6Ha }976 

Kalinichenko V.V. Pl3 -10096 
Automatic Magnetic Direct Curretit Compar~tor 

A magnetic direct current comparator is described 
that possesses a number of advantages over other known 
devices. The data on the construction of the device and 
the results of the experimental investigation have been 
presented, 

The investigation has been performed at the 
Laboratory of Nuclear Problems JINR. 
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ABTOMa TH'IeCKHe MarHHTHble KOMnapa TOPLI IlOCTOJIHHoro 

TOKa HCil0IlL3YIOTCJI HapJI,D;Y C TpaHcgJopMaTopaMn IlOCTOJIH· 

Horo TOKa ,n;m1 H3MepeHHJI 6onLWHX TOKOB/l/. OT nocne,D;HIIX 

OHH OTilH'IaIOTC.11 IlOBLIWeHHOH CilO)KHOCTLIO, HO 06ecne 1-111-

Ba10T 6onee BhlCOKYIO TO'IHOCTL H3MepeHHJI. C IlOMOI.QLIO 

aBTOMaTH'IeCKHX KOMnapaTopoB IlOCTOJIHHoro TOKa ocy

I.QeCTBilJieTcJI Kanu6pOBKa TpaHCgJOpMaTopoB TOKa H 3Ta

IlOHHLIX pe 3HCTOpOB /wyHTOB/. ABTOMa Tll'IeCKHe MarHHT

HLie KOMnapaTOpbl MoryT 6blTL HCilOilL30BaHbl TaK)Ke B Ka

'IeCTBe ,D;aT'IHKOB TOKa ,D;IlJI CHCTeM perynupoBaHHJI H CTa-
6HilH3aUHH IlOCTOJIHHoro TOKa. 

H3BeCTHaJI cxeMa aBTOMaTH'IecKoro MarHHTHoro KOM

napa Topa /I/ o6na,n;aeT PJI,D;OM HC,D;OCTa TKOB, rnaBHLIMH H3 
KOTOpLIX JIBil.lllOTC.11: 

a/ Heo6xo.n;iiMoc.;i-L pyqnoro BBo,n;a KoMnapaTopa B pa6o

'IHH pe)KHM /onepaTop ,D;OIDKeH YCTaHOBHTL COOTBeTCTByro

lQYIO BenH'IHHY TOKa CMeI.QeHHJI C IlOMOI.QLIO opraHOB ynpaB

neHHJI HCTO'IHHKa TOKa CMeI.QeHHJI, a 3aTeM BKillO'IHTL 
KOHTyp o6paTHOH CBJl3H/; 

6/ o6ecneqeuue pe)KHMa aBToMaTH'IecKoro ,n;eiicTBHJI 

KOMilapaTopa B Y3KOM ,D;Hana30He H3MeHeHHJI KOHTponupye
Moro TOKa / ±1 OU/o/. 

B Jla6opa Topuu n:,n;epuhlx npo6neM B Te'Ieuue pJI,n;a neT 
HCilOilL3yeTCJI aBTOMaTH'IeCKHH KOMnapaTop ,D;IlJI ,D;Hana30Ha 

TOKOB 1.;-1000 A, CB060,D;HhlH OT yKa3aHHhlX He,D;OCTaTKOB. 

YnpoI.QeHHaJI cxeMa ero noKa3aHa Ha puc. 1. 
0CHOBHLIMH 3IleMeHTaMH 3Toro aBTOMaTH'IeCKoro KOM

napaTopa JIBilJIIOTCJI MarHHTHhlH MO,D;YilJITOp C Y,D;BOeHHeM 

qacTOTbl H TpaHCgJOpMaTop IlOCTOJIHHoro TO.Ka /TITT/, BLI

nonHeHHhle, COOTEeTCTBeHH0, Ha KOilLUeBblX cep.n;e'IHHKax 

Cl, C2 H C3, C4 .H3MepJieMLiii TOK I I npoTeKaeT qepe3 
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Puc. 1. Ynp0UJeHIWJl cxeMa Q61/I0MQ1/IU'leCK0Z0 MQZHU1/IH0Z0 

K0Mnapa111opa noc1/I0JIHH0Z0 1/I0KQ. 

nepBHl.lHYJO o6MOTKY w .- H C03,naeT B cep,nel.lHHKaX ycTpoii

CTBa HaMarHHl.lHBalOIUYIO CHJIY /H.C./ I .w 1 · O6MOTKa CMe
meHHH WcM BKJIIOl.leHa BO BTopn1.1Hy10 uenL TIIT. HaMarHu-
1.IHBaIOII.laH CHJia, C03,naBaeMaH 3TOH o6MOTKOH B cep,neq

HHKax MO.AYJIHTOpa, paBHa I 1W CM HHanpaBJieHa HaBCTpe
qy H.C. nepBHl.lHOH o6MOTKH. ,D;eiiCTBHe CHCTeMLI aBTOpe

rynnpoBaHHH' co,nep)Kall.leii MarHHTHLIH MO.AYJIHTOP, ,neMO -
.D.YJIHTOP /,D;/, YCHJIHTeJIL cnrHaJia OWH6KH /YCO/ H 06-
MOTKY o6paTHOH CBH3n(W ), HanpaBJieHo Ha KOMneHcaun10 oc 
H.C. B cep.D,el.lHHKax MO.AYJIHTOpa, npu1.1eM BBH.AY 6oJILWOro 
K03<l><l>nuneHTa ycnJieHHH B KOHType aBTOperynupoaaHHH H.C. 
B cep,nel.lHHKaX MO.AYJIHTOpa CTpeMHTCH K HYJIIO. Cne,noaa

TeJILHO, npn6JIH)KeHHO MO)KHO 3annca TL: 

I 
1
W 

1
- - I W ± I W = 0 . 

T'cM oc oc 
/1/ 

Ilpn w CM = woe 

11 =nkl2, 

H3 COOTHOWeHHH /1/ nony1.1aeM 

/2/ 

r.u.e n k = W CM / w1 = W /W 1 oc ' 12= 1 T± I . oc 
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Ilpn COOTBeTCTBYIOII.leM BLI6ope n k BeJIHl.lHHa I 2 pacnonara
eTCH B .D,Hana30He, y,no6HOM )J;JIH Henocpe.D,CTBeHHOro H3-
MepeHHH. 

3annweM 3Ha1.1eHne TOKa BO BTopn1.1Hoii uenn Hen.u.eanL
Horo TIIT B BH,ne 

IT= I 1 / n T ± ol I / n T, /3/ 

r.u.e n T - Ko3<l><l>nuneHT TpaHc<i>opMaunn n,neaJILHoro TIIT, 
o - OTHOCHTeJILHaH norpeWHOCTL TIIT /xapaKTep 3aBHCH
MOCTH O OT BeJIHl.lHHLI H3MepHeMoro TOKa IlOKa3aH Ha 

puc. 2/. 
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Puc. 2. 3aeucUMOC111b nozpeumocmu TIIT om eeAU'lUHbl 
U3Mep.ReM0Z0 1/I0Ka. 

HaMarHHl.lHBa1omaH CHJia, .D,eHCTBYIOIUaH Ha cep.D,el.lHHKH 

MO.AYJIHTopa npn pa30MKHYTOM KOHType aBToperynnpoBaHHH, 
paBHa 

AF = I 1W 1 - I W 
II T ~M 

/4/ 

lfa COOTHOWeHHH / 4/ c y1.1eTOM /3/ nonyqaeM 

nk nk 
A F = W 1(1 1 - I 1 - + o I 1 - ) . 

H nT nT 
3Hal.leHHe OTKJIOHeHHH AF MHHHMaJILHO npn nk =n n paBHO 

11 T 

AF8 = ±ol 1W1 • /5/ 
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Ilpu 3aMbIKaHBB KOHTypa aBTOperynupoBaHHH.BeJIB'IBHa oT

KJIOHeHBH /paccorJiaCOBaHBH/ yMeHbWaeTCH B K pa3: 

A F = ± o I 1W 1 / K . 
A 

/6/ 

3.l).eCb K - K03q>q>BI.J,BeHT ycuJieHBH pa3OMKHyToro KOHTypa 

aBToperynupoBaHBH. 

IloJiaraH, 'ITO norpeWHOCTB MarHBTHOro MO.lJ.YJIHTOpa 

npeue6pe)KBMO MaJibl, H3 COOTHOWeHBH /6/ JierKO noJiyqaeM 

Bbipa)KeHBe ,ll.JIH OTHOCHTeJihHOH norpeWHOCTB KOMnapaTopa 

L.\ 12 / I 2 "' o I K . /7/ 

MarHBTHhiii MO.ll.YJIHTop o6na,lJ.aeT uenuueiiHoii cTaTu

qecKoii xapaKTepBCTHKOH CJIO)KHOro BH,ll.a 121 . lfa 0611.1,eii 

Teopuu HeJIBHeHHbIX CHCTeM aBToperynupoBaHBH H3BeCTHO, 

'ITO BBO,l). TaKHX CHCTeM B o6naCTb 34>cl>eKTBBHOH pa60Tbl 

npoBCXO,lJ.HT aBTOMaTB'leCKH, eCJIH BeJIH'IBHa Ha'laJibHOro 

OTKJIOHeHBH MeHbWe HeKOTOporo noporoBoro 3Ha'leHBH, 

onpe,ll.eJIJleMoro HeJIBHeHHOCTblO xapaKTepBCTBK 3JieMeHTOB 

KOHTypa. 3TO YCJIOBBe 3anuweM B BB,l).e 

AF11 ~ L\Fn, 
BJIH, C y'leTOM /5/, 

o ;:;_L\Fn/I 1W1 , /8/ 

r,ll.e A Fn - noporoBoe 3Ha'leHBe Ha'laJibHoro OTKJIOHeHHJI. 

' B aBTOMaTB'leCKOM KOMnapaTope ucnoJib30BaHbl TOpo-
H,ll.aJibHble cep,l].e'IHHKH H3 nepMaJIJIOH, HMe1011.1,ue CJie.l).yIOil.l,He 
pa3Mepbl: Hapy>KHLIH ,llHaMeTp - 70 MM, BHyTpeHHHii ,llHa

MeTp - 50 MM, BLICOTa - 10 MM. Ka)K.llblH cep,lle'IHHK 
3aKJIIO'leH B 3all.l,HTHhIH ICapI<ac H3 nnacTMaCCbl. O6MOTKH 
WT CO,llep>KaT no 1000 BHTKOB Ka)K,llaJl u BhlnOJIHeHbl npo
BO,ll.OM II3B -2 P0-..!83 MM, o6MOTKH WM - no 450 BHTKOB, 
npOBO,l). II3B-2, <(0,32 MM; o6MOTI<a W CM - 1000 BHTKOB, 
npOBO,lJ. Il3B-2, ,c/O,83 MM; 06MOTI<a Woe - 1000 BHTKOB, 
npoBO.ll. II3B- 2, d0,32 MM; nepBH'IHaH_ o6MOTI<a WI Bhlnon

HeHa B BH,lle O,lJ.HOro npOXO,lJ.HOro BHTI<a H3 Me,D;HOH WHHbl 
Kpyrnoro Ce'leHHJl /-250 MM 

2
/. OcHOBHble Y3Jibl 06cylK

.zi;aeMoro KOMnapaTopa: MO.ll.YJIJII.J,HOHHhlii reHepaTop /Mr/ 

6 

.zi;eMO.ll.YJIHTop Ill./ H ycunuTeJib curHaJia owu6Ku /YCO/ -
BbIIlOJIHeHbl no cxeMaM, cy11.1,e~TBeHHO He OTJIB'laIOil.l,HMCJl 

OT npuBe.zi;eHHblX B pa6oTax ,' 2 •31 " . 

IluTaHue TIIT ocy11.1,ecTBJIHeTcH OT reHepaTopa HanpH

lKeHBH npHMoyroJibHOH qiopMbl. qaCTOTa HanpHlKeHHH nu

TaHHJl ..:. 800 I'll, aMnJIHTy,zi;a U _ = 40 B. 
Ha puc. 3 npuBe,lleHa 6noK-cxeMa ycTaHOBKB .ll.JIH noBe

po'IHbIX BCnbITaHBH aBTOMaTH'leCKoro KOMnapaTopa. B Ka

'leCTBe pe3HCTopa R HCnOJih3yeTCJl o6pa3I.J,OBaJl KaTyWKa 

conpOTHBJieHHJl Tuna P321 / 1 OM KJiacc 0,01/, e Ka'leCT-

Be R ll1 - 06pa31.1,0BaH KaTywI<a conpoTBBJieHBH TBTia P310 
/0,01 OM, KJiacc 0,01, npu I s 10 A/ BJIB c11e1.1,uanhHO 

npoKaJiu6poBaHHbIH WYHT c BO,lJ.OMaCJIJlHblM OXJialK,l).eHHeM 

/npu I I :::_ 10 A/. B ycTaHOBI<e BCnOJib3yeTCJl 1.1,Hq>pOBOH 

BOJibTMeTp Tuna TR-6567. 

---I1 Rw 

AK 

,1 /2 

' LJ.8 

Puc. 3. EAoK- cxeMa ycmaHoeKu 0/1.R noeepo'IHblX ucnb1111aHuii 
ae1110Ma111u11ecK020 KoMnapamopa. AK - ae1110Ma111u11ecKuii 
KoMnapamop, 1'B - lJU(Ppoeoii e0Ab111Me111p. 

IloeepO'IHbie H3MepeHBH npOH3BO,lJ.BJIBCb B .u;uana3OHe 

TOKOB l 7 1000 A. H3MepeHHaH norpeWHOCTb 11peo6pa3oea

HBH JielKHT B npe,l].eJiax ±0,01 '10, T. e. npaICTB'leCKH HBJIHeT

CJl norpeWHOCTblO H3MepHTeJibHhIX ycTpOHCTB. 
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