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8 HaCTOR~ee epeMR B paan~4H~X c~cTeMax np~BOAa, Tpe6y~~~x 
npe4~3~0HHOH ycTaHOBK~ o6aeKTa nepeMe~eH~R ~ B03MomHOCT~ A~c
TaH4~DHHoro ynpaeneH~R, ece 6onbwee pacnpocTpaHeH~e nony4aeT 
np~MeHeH~e waroe~x AB~raTeneH. np~ ~x ~cnonbaoeaH~~ eoaH~KaeT 

Heo6xoA~MOCTb paapa6oTK~ cne4~$~4eCK~X ycTpoHCTB ynpaeneH~R 
AB~raTenRM~. 

8 OTAene HOB~X YCKOp~TeneH nRn OHRH paapa6oTaHa ~ C03AaHa 
aeToMaT~3~poeaHHaR c~cTeMa ynpaeneH~R waroe~M~ AB~raTenRM~ 

c ~cnonbaoeaH~eM cxeMbl aKT~BHOH $opc~poeK~ npo4ecca BKn~4eH~R 
TOKa B $a30B~X 06MOTKaX AB~raTenR. C~CTeMa 6yAeT np~MeHeHa 
AnR ynpaeneH~R nepeMe~eH~eM wecT~ npo6HHKOB 3neKTPOHHoro 4~K
noTpoHa, pa6oTa~~ero B OTAene HOB~X ycKop~TeneH nHn/t/. 

CTPYKTYPHAR CXEHA YnPA8nEHHH nP06HHKAMH 3MKU 

Ha p~c.l np~BeAeHa CTPYKTYPHaR cxeMa ynpaeneH~R nepeMe~e
HHeM npo6HHKOB 3neKTpOHHOH MOAen~ KOnb4eBoro 4~KnOTPOHa /3MKU/. 
0Ha COCTO~T ~3 6nOKa ynpaeneH~R ~ CBR3~ C 38M, OPRPnr~R~nrn 

nRT~AeKaAHoro c4eT4~Ka, cxeM~ cpaeHeH~R, per~cTpa np~eMa KOAa 
OT 38M, KnaB~WHOrO per~CTpa nonomeH~R npo6H~KOB, KOMMyTaTopa, 
cxeM ynpaeneHHR waroe~M~ AB~raTenRM~ ~ waroe~x ABHraTeneH T~

na WA-SA1M/s/. 
CxeMa ynpaeneH~R noaeonReT nepeMe~aTb npo6H~KH KaK noo4e

peAHO, TaK ~ COBMeCTHQ. COBMeCTHOe nepeMe~eH~e npo6HHKOB C OA
HOro paA~yca Ha APYrOH ocy~eCTBnReTCR B OAHOM HanpaeneH~~ ~ 
Tpe6yeT npeABap~TenbHOro B~CTaeneHHR npo6H~KOB Ha OA~H ~ TOT 
me paAHyc. 

nepeMe~eH~e npo6H~KOB C OAHOro paA~yca Ha APYrOH MomeT 
ocy~eCTBnRTbCR KaK C nepeAHeH naHen~ ynpaeneHHR - B aBTOHOM
HOM pemHMe, TaK H OT 38M. 

PHc,l. CTpyKTypHaR cxeMa ynpaB
neHHi npo6HHKaMH 3MKQ. 
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ABTOHOMHW~ PEmHM 

Ha pHc.2 npHBeAeHa ~YHK~HoHanbHa~ cxeMa ynpaeneHH~ nepeMe
~eHHeM npo6HHKOB 3MKU. Ha nepeAH~~ naHenb 6noKa ynpaeneHH~ 
B~BeAeHa n~TH3Ha4Ha~ AeC~TH4Ha~ HHAHKa~H~ B MM nono~eHH~ npo6-
HHKOB H KnaeHwH ynpaeneHH~. KnaeHWH Kn1~Kn5 cny~aT An~ Ha6opa 
B ABOH4HO-AeC~TH4HOM KOAe Ha4aflbHOro paAHYCa RH H ero 3anH
CH e c4eT4HK B npH noMo~H KnaeHWH "3n R 11

, a TaK~e An~ 3aAaHH~ 
KOHe4Horo paAHyca. fpynn~ KnaeHw Kn1, Kn2 H T.A. npeAcTaen~~T 
C060~ nepey~, BTopy~ H T.A. AeKaA~, Ka~Aa~ H3 KOTOp~x COCTOHT 
H3 4 KflaBHW. 

KnaeHwaMH "0Tp.R ", "OTp. R-0,5 MM 11 ycTaHaBnHeaeTc~ pe~HM 
nepeMe~eHH~ npo6HHKOB. KnaBHWa "C6pOC11 npHBOAHT CXeMy B HCXOA
HOe COCTO~HHe, a KflaBHWa 11 CTon 11 OCTaHaBflHBaeT nepeMe~eHHe npo6-
HHKa. 0Tpa6oTKa nepeMe~eHH~ npo6HHKa ocy~ecTBn~eTc~ nocne Ha
~aTH~ KnaBHWH "nycK11

• 

HTaK, paccMoTpHM npo~ecc oTpa6oTKH nepeMe~eHH~ npo6HHKa 
c paAHyca Rl Ha paAHYC R2 e pe~HMe "OTp. R ", npH Rl -# R2. Ha6w 
paeM Ha KnaBHWHOM perHcTpe Kn1+Kn5 KOA paAHyca Rl H 3aHOCHM 
ero 3Ha4eHHe Ha c4eT4HK B c noMo~b~ KnaeHW11 "3n R 11

• 3aTeM Ha-
6HpaeM Ha KnaBHWHOM perHCTpe A KOA paAI1ycaR2 H Ha~I1MaeM Kna
BHWY 11nycK11

, np,H 3TOM B~pa6aTbiBaeTC~ OAHH04H~~ 11MnynbC, KOTO
pbl~ nocTynaeT Ha cxeMy coenaAeHH~ & 8, rAe aHanH311pyeTc~ RlzR2. 
EcnH Rll R2, TO cHrHan "nycK" npoXOAHT 4epe3 cxeMy coenaAeHH~ 
&8, YCTaHaBflHBaeT B eAHHH4HO~ COCTO~HHe Tpl1rrep nycKa /Tn/ 
H nocTynaeT Ha cxeMbl coenaAeHH~ & 6, & 7 An~ aHamt3a Kl > K~ 

licK. C6p. Cron Orp.R 0Tp.R 3B.M. JnR 3rrR CTpo6 
O,:>MMABT K o ll c 3 il I~ 

PHc.2. ~YHK~HoHanbHaH cxeMa ynpaeneHHH npo6HHKaMH. 
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HnH Rl <R2. Ecn11 Rl > R2, To TpHrrep HanpaeneHI1~ /TH/ ycTaHaenH
eaeTc~ e Hyneeoe cocTo~HHe, H HMnynbc~ reHepaTopa /f/ nocTy
na~T Ha cxeMy ynpaeneHH~ waroe~M ABHraTeneM[K/-/]An~ neeoro 
epa~eHH~ WA, a TaK~e Ha c4eT4HK "C4 26". Ka~A~~ 26-~ HMnynbc, 
4TO COOTBeTCTByeT nepeMe~eHH~ npo6HHKa Ha 0,1 MM, C y4eTOM 
AaHHo~ peAYK~I1H H THna WA, noAaeTc~ Ha B~4HTa~~H~ BXOA peeep
CHBHoro c4eT411Ka C4.B 11 Ha cxeMy 4H-HnH Afl~ aHanH3a Rl=R2. 
CpaeHeHHe Rl=R2 , Rl < R2 H R1>R2 ocy~ecTen~eTc~ c noMo~b~ 
~H¢poeoro KOMnapaTopa. KaK TOflbKO noKa3aHH~ C4eT4HKa C4.B (Rl) 
coenaAYT c coAeP~I1MbiM KnaeHwHoro perHcTpa A (R2), Tn ycTaHae
nHeaeTc~ e Hyneeoe cocTo~HHe, H HMnynbc~ reHepaTopa npeKpa~a
~T nocTynaTb e cxeMy ynpaeneHH~. 

EcnH R1<R2,To TH ycTaHaenHeaeTc~ e eAHH114Hoe cocTO~H11e, 
waroe~~ ABHraTenb epa~aeTc~ enpaeo [K/+/], a c4eT411K B pa6o
TaeT Ha cno~eHHe. 

np11 Ha~aTO~ KflaBHWe 110Tp. R -0,5 MM 11 CXeMa ynpaeneHH~ pa6o
TaeT aHanorH4H~M o6pa3oM, HO nocne nepeMe~eHH~ npo6HI1Ka Ha 
0,5 MM npoHCXOAHT 110CTaHOB11 AB11~eHI1~ /Tn YCTaHaBflHBaeTC~ B Hy
neeoe cocTo~HI1e/. An~ AaflbHe~wero nepeMe~eHI1~ npo6HI1Ka Heo6-
XOA11MO Ha~HMaTb KnaBHWY "nycK11

• 3TO ocy~eCTBfl~eTC~ 6narOAap~ 
C4eT411KY C4.5. 
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HMnynbC~ Afl~ rpa~H4eCKOrO ycTpO~CTBa /CI1 5 MM/. 

PEIHM PA60TW C 3BM 

np11 pa6oTe C 38M He06XOAHMO Ha~aTb Ha nynbTe ynpaeneHH~ 
KflaBHWy AeT/3BM. npeAeapHTeflbHO B 3BM 3aHOC~TC~ 3Ha4eHH~ no
no~eHH~ npo6HHKOB B HCXOAHOM COCTO~HHH. noAaeTC~ KOMaHAa 3nR 
OAHOBpeMeHHO C KOAOM OT 38M Afl~ 3aHeCeHH~ 3Ha4eHH~ Rl Ha 
C4eT4HK C4.B. no CTpo6-11MnynbCY KOA 3Ha4eHH~ Rl OT 3BM 3aHo
CHTC~ Ha ABaA~aTHpa3P~AH~~ peri1CTp Pr. 1+Pr.5 11 4epe3 BpeM~ 
r • 1 ,0 MKC 3THM ~e 11MnynbCOM 3Ha4eHHe Rl nepenHc~eaeTc~ c 
perl1cTpa Ha c4eT411K C4.B. 3aTeM Ha perHCTP Pr. 1+Pr.5 3anl1c~
eaeTc~ 3Ha4eHI1e R2 no cTpo6-HMnynbcy, a KOMaHAa 3nRHe noAa
eTc~. 

HTaK, Ha C4.B 11MeeM 3Ha4eHI1e Rl,a Ha perHcTpe Pr. 1+Pr.5-
3Ha4eHI1e R2. Ecn11 Rl f R2, TpHrrep Tn ycTaHaenHeaeTc~ e eAH
HH4Hoe COCTO~HHe no CTpo6-11MnynbCy, KOrAa HeT KOMaHA~ 3nR , 
H npo11CXOA11T OTpa60TKa nepeMe~eHI1~ npo6HI1Ka B Hy~HOM Hanpaene
H1111 aBTOHOMHO. Hynesoe COCTO~H11e Tn MO~HO 11CnOflb30BaTb KaK Cl1r
Han roTOBHOCTI1 YCTPO~CTBa K CfleAy~~eMy nepeMe~eHH~ npo6HI1Ka. 
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YnPABnEHHE WArOB~M ABHrATEnEM 

HMnynbc~ reHepaTopa r ~3 $yHK~~OHanbHO~ cxeM~ ynpaaneH~~ 

npo6H~KaM~ noAa~Tc~ Ha ABeHaA~aT~TaKTH~~ KOMMyTaTop/2/. B~xoA
H~e c~rHan~ KOMMyTaTopa 1+6 noAa~Tc~ Ha yc~n~Ten~ /Bx. 1/ ~ Ha 
cxeM~ OAHOB~6paTopoa, rAe no nepeAHeMy $poHTY c~rHanoa B~pa6a
T~aa~Tc~ ~MnynbC~ An~TenbHOCTb~ -0,3+0,4 MC, KOTOp~e TaK~e 
noAa~Tc~ Ha yc~n~Ten~ /Bx.2/. 

Ha p~c.3 np~BeAeHa np~H~Hn~anbHa~ cxeMa yc~nHTen~ c aKT~a
HO~ $OpC~pOBKO~ npo~ecca BKn~4eH~~ TOKa B 06MOTKy ABHraTen~, 
a Ha p~c.4 np~BeAeHa apeMeHHa~ AHarpaMMa pa6oT~ yc~nHTen~. 

B OTn~4~e OT ~3BeCTHO~ CXeM~ $OpC~pOBaH~~/a/, KOTOpa~ no
Ka3ana H~3Ky~ HaAe~HOCTb B pa60Te /4aCT~~ B~XOA H3 CTPO~ B~
XOAH~X TpaH3~CTOPOB rr 806 A/, B AaHHO~ cxeMe npH~eH~~TC~ 
KpeMHHeB~e TpaH3~CTop~ KT 802, KT 803, HaAe~HOCTb KOTOp~x cy
~qeCTBeHHO B~We. 

An~ o6ecne4eH~~ pe~HMa $opc~poaaHHoro yaen~4eH~~ TOKa (Icp) 
Ha Bx. 2 yc~n~Ten~ noAa eTc~ ~Mnynbc AnHTenbHOCTb~ - 0, 4 Me, oT
Kp~aa~tqH~ ero, ~ K 06MOTKe AB~raTen~ nOAKn~4aeTC~ ~CT04H~K 
Hanp~~eH~~ Ucp = -48 B. K KOH~Y Ae~CTB~~ ~Mnynbca /0,4 Me/ 
TOK B 06MOTKe HapacTaeT AO 3Ha4eHH~ lcp- 4A, ycHnHTenb no B~
XOAY 2 3aKp~aaeTc~, a no B~XOAY 1 OTKp~BaeTc~, nOAKn~4a~ o6-
MOTKY ABHraTen~ K HCT04HHKY C pa604HM Hanp~~eHHeM Up= +6 B. 
npH 3TOM B o6MOTKe !UA ycTaHaBnHBaeTc~ pa604HH TOK Ip = 3 A. 
BpeM~ $QpcHpoaaHH~, np~ KOTopoM o6ecne4~Ba~Tc~ onTHManbH~e 
MeXaHH4eCKHe H 4aCTOTH~e xapaKTepHCT~KH, paBHO 0,3+0,4 MC. 
AaHHa~ cxeMa noKaaana a~coKy~ HaAe~HOCTb a pa6oTe. 

npHMeHeHHe aKTHBHO~ $OpCHPOBKH npo~ecca BKn~4eHH~ TOKa 06MO-
TOK waroeoro ABHraTen~ WA-5A1M noaaonHno: 

1 I yaenH4HTb pa6o4y~ 4aCTOTY B - 1 , 5 paaa; 
2/ yaenH4HTb MaKC~ManbHY~ 4aCTOTy AO 12 Kr~; 
3/ yMeHbWHTb CYMMapHy~ MOtqHOCTb, noTpe6n~eMy~ ABHraTeneM, 

npH6nH3HTenbHO B - 8 pa3; 

,.. .&1;•481 _.. PHc. 3. CxeMa ycHJIHTeJI.II, 
12Pk 11Pk 1100 112,5 124 ( I ~ ---
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4/ cy~qecTBeHHO yMeHbW~Tb ra6ap~T~ 6noKa ynpaaneHH~ H nHTa
H~~ o6MOTOK AB~raTen~ WA-5A1M. 

An~ ynpaaneHH~ nepeMetqeHHeM npo6H~KOB 3MKU Heo6xoA~Mo B~-
6paTb OnTHManbHY~ pa6o4y~ 4aCTOTY reHepaTopa, Ha KOTOpO~ ne
peMetqeH~e npo6HHKOB 6~no 6~ yCT0~4~B~M npH npHeMneMO~ CKOpOCTH 
AB~~eHH~. Ha pHc.5 npHBeAeHa 3Kcnep~MeHTanbHO ~3MepeHHa~ aa
BHCHMOCTb CTaTH4eCKoro MOMeHTa MeT Ha aany ABHraTen~ OT 4ac
TOT~ reHepaTopa F. no xapaKTepHCTHKe a~6HpaeM 4aCTOTY reHepa
TOpa He 6onbWe 1200 r~, T.K. MOMeHT Ha Bany AB~raTen~, paa
H~~ 0,1 H•M, o6ecne4HBaeT ycT0~4~Boe nepeMetqeHHe npo6HHKOB c 
y4eTOM peAYKTOpa. CKOPOCTb nepeMetqeH~~ npo6H~KOB npH 3TO~ 

4aCTOTe paBHa- 0,5 CM/C. 

It),. 

/H.M/ 
PHc.5. 3aBHCHMOCTh CTaTH~ecKoro 
MOMeHTa Ha Bany OT ~aCTOTbl. 
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Be~ CHCTeMa HaXOAHTC~ B Ha
CTO~tqee BpeM~ B on~THO~ 3KCnnya
Ta~~H Ha 3neKTpOHHOM ~HKnOTpOHe 
n~n. 

AaTop~ 6naroAaP~T npo$. B.n.AM~TpHeacKoro H A.A.rnaaoaa 
aa nocTaHOBKy 3aAa4H H P~A none3H~x o6cy~AeHH~ a npo~ecce a~
~'2'.'"':~~~:::~:-: ;:::5::7~:, _: -;_:;;~;;~.:. ~. ~. ~~:,:,::;;:.;;~~~~ ~a IIVMUUo\D IIIJVI J,Jt::dJit1~d-

~HH CHCTeM~ Ha 3neKTpOHHOM ~HKnOTPOHe. 
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fa8pHw n.n. H AP· 10-82-2 
A8TOMaTH3Hp08aHHaR CHCTeMa ynpa8neHHR np06HHKaMH Ha 3neKTPOHHOM 
~HKnOTpOHe 

0nHc~8aeTcR a8TOMaTH3HP08aHHaR CHCTeMa ynpa8neHHR wecTb~ npo6HHKaMH, 
HCnonb3yeMaR Ha 3neKTpOHHO~ MOAenH KOnb~e8oro ~HKnOTpOHa. A8TOMaTH3HP08aH
HaR CHCTeMa n0380nReT nepeMe~aTb npo6HHKH KaK n004epeAHO, TaK H C08MeCTHO. 
B cxeMe ynpa8neHHR waro8~MH A8HraTenRMH HCnonb3yeTCR aKTH8HaR ~opcHp08Ka 
npo~ecca 8Kn~4eHHR TOKa 8 ~a308~X 06MOTKaX A8HraTenR. nepeMe~eHHe np06HHKOB 
C OAHOrO paAHyca Ha APYrO~ MO~eT ocy~eCT8nRTbCR KaK C nepeAHe~ na~enH yn
pa8neHHR - 8 •a8TOHOMHOM pe~HMe, TaK HOT 38M. 

Pa6oTa 8~nonHeHa 8 na6opaTOPHH RAePH~X npo6neM OH~H. 

,. 

C~eHHe 06~eAHHeHHOrO HHCTHTYTa RAePH~X HCCneA08aHH~. Ay6Ha 1982 

Gavrish P.P. et al. 10-82-2 
The Automatic System for Driving Probes of Electron Cyclotron 

The automatic system for driving six probes used on electron model of the 
ring cyclotron is described. This system allows one to move probes one by 
one or simultaneously. The active forcing of the process of switching on 
of the current in phase windings is used In a driving scheme of step-motors. 
The shift of probes from one radius to other can be carried out both from · 
the front panel of driving device (autonomous regime), and from the compu
ter. 

The Investigation has been performed at the Laboratory of Nuclear 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHorpaA080~. 

r::: ,, 


