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1. BBEAEHl-1E 

lllaroaue ABl-1raTe111i1 /illA/ HaW111-1 Wl-1pOKOe npl-1MeHeHl-1e npa peWeHl-11.-1 
3aAa4 ynpaB11eHI-1~. 611aro~ap~ B03MOmHOCTI-1 CTapTCTonOBoro peml-1Ma 1-1 
npo c ror'o nOAC4eT-a K011l-14eCTBa uiaroa MomHO 1-136elKaTb 6011ee C110mHblX 
a11rOpli1TMOB perY11l-1pOBaHI-1~ B 3aAa4ax n031-1~1-10Hl-1pOBaHI-1~. 

Tl-1nI-14H~MI-1 $YHK~~~MI-1 npl-1 pa60Te C warOB~MI-1 ABl-1raTe11~MI-1 ~B11R

~TCR pea111-13a~l-1~ ~I-1K11a ABl-1meHI-1R ABl-1raTe11R, COCTO~~erO 1-13 C11eAY~

~I-1X $a3: CTapT, pa3rOH, TOpMOmeHl-1e, CTOn; 3aAaHI-1e HanpaBIleHI-1R 
ABli1meHI-1~ 1-1 B~pa60TKa COOTBeTcTBy~~e~ TaKTOBO~ 4aCTOT~; ocy~ecTB

neHl-1e KaK aBTOMaTI-14eCKOro, TaK 1-1 pY4HorO ynpaBIleHI-1R; Y4eT Cl-1rHa
nOB aBapl-1~HOrO OTK110HeHI-1~; C4eT TaKTOB~X I-1MnynbcoB; cOnp~meHl-1e 

C KOHKpeTH~M Tl-1nOM illA. OTAenbH~e cy~eCTBY~~l-1e pa3pa60TKI-1, Ha~pl.-1

Mep 11-3/, OT111-14a~TCR npyr OT npyr a pa3AeIleHI-1eM 3TI-1X $YHK~I-1~ Ha' 
OTAenbH~e 6110KI-1, 06beMOM $YHK~I-1~, cnOC06aMI-1 B~pa60TK~ 1-1 ynpaB
IleHI-1~ TaKTOBO~ 4aCTOTO~. 

B AaHHO~ pa60Te OnI-1C~BaeTCR 6hoK ynpaBneHI-1~ 4eT~pbM~ warOB~

MI-1 ABl-1raTen~MI-1 B CTaHAapTe KAMAK, peanI-13Y~~I-1~ cneAY~~l-1e $YHK~I-1I-1: 

3aAaHI-1e HanpaB11eHI-1~ ABl-1meHI-1f1, ~I-1Kn cTapT-pa3rOH-TOpMOmeHl-1e-CTOn 
ABl-1raTeIle~ He3aBI-1CI-1MO APyr OT APyra, ~1-1$pOBafl npe~YCTaHOBKa pa
604e~ TaKTOBO~ 4aCTOTbl KamAOrO ABl-1raTen~ 1-1111-1 nonaua OT..QenbHbIX 
TaKTOB~X I-1MnynbcoB, PY~HO~ B~60p ABl-1raTen~ 1-1 pY4HOe ynpaBneHl-1e 
ero 4epe3 BHeWHee Ta6no, OCTaHOBKa Bcex ABl-1raTene~ npl-1 nocTynne
H~1-1 aBapl.-1~HOrO Cl-1rHana OCTaHOBKI-1. 

2. XAPAKT~Pl-1CTl-1Kl-1 l-1 TPE60BAHl-1R K 6nOKY 

6110K npeAHa3Ha4eH An~ ynpaB11eHI-1~ AB~meH~eM AO 4eT~pex warOB~X 

ABl-1raTe11e~ B KpI-1CTa11n-AI-1$paK~1-10HHOM cneKTpOMeTpe. B AaHHoM cneK
TpoMeTpe cy~ecTByeT He06xoAI-1MOCTb 6~cTporo nepeMe~eHI-1~ oTAenbH~x 

KOMnOHeHTOB A11~ YCTaHoB11eHI-1~ Ha4ana pa604ero Al-1ana~OHa, 4TO Tpe
6yeT KOOPAI-1Hl-1pOBaHHo~o ABl-1meHI-1f1 Bcex ABl-1raTe11e~, 4T06~ ~e B~~TI-1 
3a paMKI-1 3aAaHHoM TpaeKTOp1-11-1 nepeMe~eHI-1~. KpOMe Toro, He06xOAI-1MO 
pea11l-130BaTb 04eHb HIi13KI-1e CKOpOCTI-1 iB npeAe11ax 1 r~ ~ Hl-1me/ AnR 
peml-1Ma 1-13MepeHI-1~. AonmHa cy~ecTBoBaTb B03MomHOCTb 
CKOpOCTb~ Bcex ABl-1raTene~ nYTeM npOrpaMMl-1pOBaHI-1f1 
06XOAI-1MO~ TaKToBo~ 4aCTOT~ /4TO BKn~4aeT ~YHK~I-1~ 

MOmeHI-1~/. B 3TOM peml-1Me TaKTOBa~ 4aCTOTa KamAoro .J. Ha n11aBHO 1.-13MeH~TbC~ B npeAe11élx OT 40 AO 10000 r~ 
.1,( I 

:.~;' 

l-13MeHeHl-1e AonmHO np01-130~TI-1 AOCTaT04HO MeAneHHO /B 

© 06'he.nHHeHHhIH HHCTHTYT RnepHhIX 

ynpaBneHI-1~ 

1-1 3aHeCeHI-1~ He
pa3roHa 1-1 TOP
ABl-1raTen~ Aonm

C warOM 40 r~ .
 
npeAenax HeC

accnenoaaaaã .uY6Hat .llili~UHhlillHHCTrnr 
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KonbK~X CeKYHA/, 4T06bl 06ecne4~Tb cOrnaCOBaHHOCTb c HarpY3KO~ 
ABKraTene~. AnR ocy~ecTBneH~R 04eHb H~3KO~ CKOpOCT~ Bpa~eH~R 

AB~raTene~ He06xOA~MO 6~DO npeAYCMOTpeTb BWAa4Y oTAenbHWX TaK
TOBWX ~MnynbcoB HenocpeACTBeHHO no KOMaHAaM KAMAK. 

Aanee npeAYCMOTpeHO conpR*eH~e 6noKa c AaTYKKaM~ rpaH~4HWX 

nonomeH~~ 4epe3 06~~~ BXOA aBap~~Horo OCTaHOBa Bcex AB~raTene~ 
~ PY4Hoe ynpaBneH~e KamAoro AB~raTenR c BHeWHero Ta6no, KOTopoe 
coeA~HReTCR Ka6eneM c nepeAHe~ naHenb~ 6noKa. 

3. om-1CAHI1E sno«-cXEMbl 11 npI1HUI1!1A PA50Tbl 

onOK- cxexa YCTpo~cTBa noxaaaua Ha puc , 1 • 
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PHC. 1. EnOK-cxeMa YCTpoHcTBa. 

onOK BKn~4aeT B ce6R AeW~$paTOp 8 CTaHAapTe KAMAK, AeKOA~PY~

~~~ 3aAaHHY~ KOMaHAY AnR BblnonHeH~R COOTBeTCTBy~~e~ $YHK4~~,· pe
r~CTp COCTO~H~R (SR), ltvt$po-aHanorOBbl~ noeoõoaaoearene (DA) ~ 
I10r~KY Bw60pa (L) AnR KamAoro ~3 4eTwpex AB~raTeI1e~. C nOMo~b~ 
cooTBeTcTBY~~~X KOMaHA B per~cTp COCTORH~~ 3aHoc~TCR ~H$opMa4~R 
o 4~Kne AB~raTenR: CTapT-cTon (ST-SP), pa3roH-TopMomeH~e (HL-BR), 
VI HanpaBneH~VI AB~meHVlR (V-R, LR), a B UAn - pa604aR 4aCTOTa TaK-
Ta T KamAoro' AB~raTeI1A. ' 

OTAenbHble TaKTOBble ~MnYI1bCbl MorYT nOAaBaTbC::R Ha BblXOAbl npRMO, 
no KOMaHAaM KAMAI<. BHeWHee Ta6I10 PY4Horo ynpaBneH~R nOAKn~~a

;2 

eTCR K pa3beMY Ha nepeAHe~ naHen~ 6nOKa ~ cOAepm~T nor~Ky Bw60
pa AB~raTenR ~ ynpaBI1ReMbl~ r eueparop 4aCTOTbl BHeWHero TaKTa T e xt-

U~$po-aHanorOBW~ npe06pa30BaTenb RBnReTCR npeo~pa30BaTeneM 

KOAa B -iacror y c 06paTHO~ .•CBH3b~ ~ npOMemYT04HblM npeoõp aaoaaua
eM B HanpRmeH~e. Ero cxeMa nOKa3aHa Ha p~c. 2. B YCTaHoB04HW~. 

C4eT4~K 3an~CWBaeTCR KOA *enaeMO~ 4aCTOTW. I1MnYI1bCW Ha BWXOAe 
C4eT4~Ka 3anYCKa~T OAHoB~6paTop /1/, KOTOpW~ BWAaeT ~Mnynbcw 
YCTaHoBneHHo~ An~TenbHOCT~. 3aTeM cneAyeT KOMnapaTOp /2/ AnR 
$OpM~poBaH~R ~MnynbcoB nOCTORHHO~ aMnn~TY~~. 3T~ ~Mnynbc~ 3aTeM 
nocTyna~T Ha HHTerpaTOp /3/. B 3aB~C~MOCT~ OT CKBa*HOCT~ ~Mnynb

COB, TO eCTb np~ nOCTORHHO~ An~TenbHO~T~ B 3aB~C~MGCT~ OT 4aCTO
TW, Ha BWXOAe ~HTerpaTopa YCTaHaBn~BaeTCA HanpR*eH~e, nponOP4~0

HanbHoe 4aCTOTe. Yc~n~Ten~ /4/ ~ /5/ 06pa3Y~T reHepaTOp 4aCTOT~, 

ynpaBnReMw~ HanpRmeH~eM. np~ 3TOM 4aCTOTa 3aB~C~T, B OCHOBHOM, 
OT CKOpOCT~ SapRAK~ KOHAeHcaTopa Cs 4epe3 pe3vtCTOp Rs ' KOMnapa
TOp /5/ côpacsts ae-r' 3apRA Cs np~ npeauure-uu- e ro nopora cpaõa'tsr
BaH~R /4/ . 

04eB~AHO, 4TO COCTORH~e paBHOBeCvtA Ha vtHTerpaTope /3/ AOCTH
raeTCR np~ CKBamHoçT~ ~MnynbcoB 0,5. 3TO 3Ha4~T, 4TO np~ 3~AaH

HO~ An~TenbHOCT~ ~MnynbcoB Ha B~xOAe C4eT4vtKa /6/ AonmHa YCTa
HaBn~BaTbCA BcerAa 0AHa' ~ Ta me 4aCTOTa. TaK~M 06pa30M, 3an~caH
H~~ B C4eT4~K KOA RBnReTCA K03$$~4~eHTOM ero YMHo*eH~R Ha Ben~
4~HY BcerAa nOCTORHHO~ onopHO~ 4aCTOTbl. OnopHaA 4aCTOTa 3aAaeT
CR An~TeI1bHOCTb~ ~MnynbcoB, nocTyna~~~x c OAHOB~6paTopa 4epe3 
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~enb R1C 1. T04HOCTb npe06pa30BaH~R 3aB~C~T OT nOCTORHCTBa An~
TenbHOCT~ HMnYIlbCoB OAHoB~6paTOpa ~ ~X aMnIl~TYAbl. J],pyrHe <t>aKTOPbl 
nOAaBIlRIDTcR B pe3ynbTaTe 60IlbwOrO yc~neH~R nOCIleAYID~HX 3BeHbeB. 
nOCTORHHaR IIIHTerplllpOBaHHR ~HT'erpaTopa /3/ TH Aomt<Ha 6blTb TaKO~, 

4T06~ orpaH~4HBanaCb nynbca4~R HanpR~eH~R Ha BwxOAe ~HTerp~Topa. 

MO»<HO ~OKa3aTb, 4JO np~ 8-6HTOBOM pa3peweH~~ ~ Aon»<Ha 6WTb np~

MepHO B 100 pa3 60nbwe AIl~TenbHOCT~ ~MnynbcoB OAHoB~6paTopa. 

CooTBeTcTBeHHo, OT 3Toro 3aB~C~T H ~peMR YCTaHOBIleH~R BWXOAHO~ 

4aCTOTW, KOTO~Oe COC~aBnReT np~MepHO 5+10 TH • 

OC06eHHOCTbID npe05pa30BaTenR RBn~eTCR TO, 4TO Hcnonb3yeTcR 
06paTHaR CBR3b H BCneACTB~e 3TOrO ~e B03H~KaIDT A~<t><t>epeH4~aIlbH~e 1. 
HI1~ HHTerpanbH~e HeIlHHe~HOCT~. TaKO~ npHH4Hn peaI1H3a4K~ npe06pa
30BaTenR KOAa B 4aCTOTY MO»<HO npHMeHRTb ~ np~ 60nee BWCOK~X Tpe
60BaH~RX K T04HOCTH VI 6blcTpoAe\:1cTB~IO. rtp~ 3TOM, npaana , AOn»<Ha 
ycnO»<HRTbCR CXeMHaR peaIl~3a4~R, KOTOpaR B AaHHOM cIly4ae npOCTa 
!l-1CnoIlb3yeTcR OAHa M~KpOCXeMa C 4enlpbMR Onepa4V10HHbIM~ YCVlIl~Te

nRMVI/. Ee T04HOCTb HeBWCOKa, HO BnOnHe AOCTaT04Ka AnR ~eneBOrO 

Ha3Ha4eH~R. nRaBHOCTb nepeXOAa OT OAHO\:1 4aCTOTbl K APyro\:1~ 4TO 
Ba»<HO ,qJlR paõoru waroaux AB~raTene~, MO»<HO 3aA3BaTb, ~3MeHRR 

nOCTORHHYIO BpeMeHH TH• 

4.	 KOMAHAbl KAMAK 

Z 52 - c6poc, 
X - OTBeT Ha AewH<t>pa4~ID KOMaHA KAMAK, 
F(I nACO)	 3an~Cb perVlCTpa COCTORHVlR, npH 3TOM Wl - pa3

rOH, Wl - TopMo»<eH~e, W2 - CTapT, W1 - CTon, 
\V3 - ABVl~eHHe BnepeA, w3' - ABH»<eHVle Ha3aA /AI1R 
nepBoro AB~raTenR/, aHanorH4HO Ae\:1cTBYIOT W4,Ws, 
W6 AnR aroporo , W7,W8,W9 - AnR 3-ro H \'110,"-111, 
W12 - AnR 4-ro ABHraTenR, 

F(I )A(O)	 4TeHVle pe*~MOB COCTORH~\:1, AononH~TenbHO K Rl
R12 /3Ha4eH~e KOTOp~X CM. F(17)A(O)/ 4~TaeTCR 

Ha RIS c~rHan OCTaHOBa Bcex AB~raTene~ (RIS), 
F( 16)A(O)-A(3) aanwc s 4aCTOTbl ABHraTene\:1 1+4,
 
F(0)A(O)-A(3) 4TeH~e 4aCTOTbl AB~raTene\:1 1-4,
 
F(26)A(O) 061l.lH\:1 CTapT,
 
F(24)A(O) CTon, OCTaHOBKa Bcex ABHraTeIle\:1,
 
F(2s)A{O)-A(3) BWAa4a 0AHoro TaKTOBoro ~Mnynbca AnR AB~ra\e


nei1 H-4. 

5.	 3AKnlO4EHIt1E 
~ 

Pa3pa6oTaHH~\:1 6nOK nosoonReT ocy~ecTBnRTb aBTOMaT~4eCKoe ~ 1. 
pY4Hoe /A~cTaH~~oHHoe/ ynpasneHHe warOBWMH ABHraTenRMH'- OT 1-ro 
AO 4-x. HaCTpaHBa~TcR npeAeIlW H3MeHeH~R 4aCTOTW TaKTOBwx VlMnynb
COB ABHraTene\:1 - OT /4a-l0000/r~ AO /100-25000/r~. H3MeHeH~e 4a

4 

CTOTbl Ka»<Aoro ~3 AB~raTene\:1 MO»<HO npoH3BoA~Tb 3a 256 warOB no 
HaCTpoeHHOMY AHana30HY, npH 3TOM npo~CXOA~T nnaBHw\:1 nepeXOA OT 
OAHO~ 4aCTOTbl K APyro~. bnOK 3aHHMaeT 2 CTaH4HH B Kpe\:1Te. npeA
no»<eHHw~ npHH4Hn 4~<t>po-aHanoroBoro npe06pa30BaTenR Mo»<eT 6WTb 
npHMeHe~ H np~ peweHH~ 3aAa4 C 60nee B~COK~M~ Tpe60BaHVlRM~ K 
6wcTpoAe~cTB~~. 
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~PHH~a K., Kappaw r., PayTwKe Y. 
BnoK ynpaBJieHHH waroBbiMH ~BHraTeJIHMH 
~H MHOrOKOOp~HHaTHb~ ~B~eHHH 

13-86-673 

OnHCbiBaeTCH 6JIOK B cTaH~apTe KAMAK ~H ynpaBJieHHH t:JeTbipbMH 
warOBbiMH ~BHraTeJIHMH. ~H KaJIC,IJ;Oro ~BHraTeJIH peaJIH3yeTCH peJKHM 
CTapT-CTOli C B03MO~HOCTbiD liJiaBHoro pasroHa H TOpMO~eHHH. BJIOK 
Bbi~aeT COOTBeTCTBeHHO 4 TaKTOBbJe tJaCTOTbl. KaJ~C,IJ;yw t:JaCTOTy MO~HO 
256 waraMH nporpaMI•1HO yCTaHOBHTb B BbJ6paHHOM ManasoHe pa60Tbi
OT /40-10000/r~ ~o /100-25000/r~. HMeeTcH BosMo~HoCTb peanHso
BaTb nowarOBbiH pe~HM H pyt:JHoe ynpaBJieHHe O~Horo H3 ~BHraTeJieH 

c noMo~biD BHewHero nyrrbTa ynpaBrreHHH. OnHCb!BaeTCH cxeMa npeo6-
pasoBaHHH KO~a B qaCTOTy, OCHOBaHHaH Ha liPHH~Hne o6paTHOH CBH-
3H H npOMe~yToqHOM npeo6pasoBaHHH qaCTOTbl B HanpH~eHHe. 

Pa6oTa BbiiiOJIHeHa B OT~erre HOBbiX r-IeTo~oB ycKopeHHH OIUIH. 

Coo6meHHe 061.e.uHHeHHoro HHCTHryra ll,llepHI>IX Hccne.uosaHHH. lly6Ha 1986 

nepeBo~ 0. c. BHHOI'P<l!WBOH 

Orinda C., Karrasch G., Rautschke U. 
Step-Hotor-Driver CAt"IAC Control Unit 
for Multicootdinate Positioning 

13-86-673 

A CAMAC unit for the 4 step-driver-motors is described. A 
start-stop regime is realized for every motor with the possibi
lity of soft increasing and decelerating. The unit generates 4 
tact frequencies. Each of them can be selected by program in 
256 steps in an eligible range (from 40-10000 Hz to 100-
-25000 Hz). It is possible to drive the motors step by step and 
also to realize a manual control of o~:e motor by an external 
manual control panel. The circuit of the conversion from digi
tal to frequency is described basing on the principle of back
ward link and the intermediate conversion from frequency to 
voltage. 

The investigation has been performed at the Department of 
New Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 
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