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llauKo H.A. H np. 10 - 11500 
3neKTPOIIHKa nonyaaT0M!lTll'leCK0r0 H3MCPHTCflLH0ro npn6opa 
nng o6pa60TKH KllMCpHLIX q>OTorpacpHil: a CTaHAapTe KAM AK 

llaeTCSI o6mee 0ilHCllHl!e aneKTPOHII0ii 'IBCTII npn6opa Afl!I oC5paC5oTKll 
KaMepm,rx 4'0Torpn<\a1ll TIYOC-KAMAI<, K0T0phn1 l!MeeT 6onee BhIC0KHe 
HBAC>KH0CTb, C5ucTponeliCTBlle, 3KCnnyaTllllH0JIHble xapaKTCpllCTHKH, 'ICM 
pauee DhmycKaawnftcSI. CocTaa: naa 6noKa oTc'!eTa Koopn1111aT EPI<-18, 
6noK Ha6opa K0HCTBHT H IlplleMa coo61UeH11il OT 3BM onepaT0p0M HEHK, 
K0l!Tponnep KpeiiTa KKE-4 ·nnsi CDS13ll c 3BM 'lepe3 1111Tepqicilc. Bee 6n0KH 
BhmonHeHhl ua HHTerpanbHhIX MliKpocxeMax TT JI II pa3Me1Ue11hr a onnoM 

Kpei!Te KAMAK. 

Pa6oTa Db!IlOllllCHa a Jla6opaTopnH Dhl'IHCllttTenhHOil TeXHHKH 
ll BBTOMaTU31lUIIH OHHH. 

TTpenp11HT O6beAHHeHHOro IIHCTIITyTa smepHblX 11ccnenoaaH11ll. Ily611a 1978 

Datsko N.A. et al. 10 - 11500 
Electronic Part of the CAMAC Semiautomatic 
Measuring Device for Processing Chamber Pictures 

An electronic part of the CAMAC semiautomatic measuring 
device for processing chamber pictures is described. 'I'he device 
is more reliable, quick, advantageous, as compared to a previous
ly manufactured. It contains: two BRK-18 incremental poinl coun
ters, a unit to handle and receipt a data from a computer by an 
operator (IBNK), a crate controller (KKB-4) for the BESM-4 

· computer via a branch driver, The units located in a single 
CAMAC crate are made on 'l'TL IC. 

The investigation has been performed at the Laboratory 
of Computing Techniques, JINR, 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 O6beJIHHeHJlblH HJICTHTyT nnep11ux nccneJI0B8HHi1 Jly6na 
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B COBpeMeHHOH 3KcnepHMeHTan:bHOH l}>H3HKe B:bICOKHX 
3HeprHi WHpOKO Hcnon1,3yeTCS MeTOAHKa TpeKOB:bIXKaMep 
·co C':beMoM HHl}>opMau;HH Ha l}>oTonneHKY. B OHJIH HMeeTcs 
u:enwi PSA TaKHX ycTaHOBOK: l ·MeTpo:eas BOAOPO'AffaS 
KaMepa nB3 OHJIH, 2-MeTpoBas BOAOPOAHas KaMepa "n10A· 
MHna", pa6oTaio~as Ha cepnyxoBCKOM ycxopBTene H4>B3, 
2-MeTpoBas nponaHoBas KaMepa, CTPHMepHwe .KaMepw, 
MarHHTH:bli ucxpoBoi cnexTpoMeTp /MHC/, PHCK / nJIII/ 
H AP· C Ka)ICAOi KaMepw MO)ICHO nony'IHT:b AO O'Afforo Mun· 
nHOHa l}>oTorpal}>Hi B roA. IIpH TaKOM 6onhWOM KOnH'leCTBe ·. 
l}>oTorpal}>Hi Tpe6ylOTCS BWCOKOllPOB3BOABTem.Hwe CHCTeM:bl 
ADS HX o6pa60TKB. '. K 'IHCny TaKHX CHCTeM IIpBHaif e)IC8.'I' 
aBTOMaTH'leCKHe cicaHHpyio~e ycTpOBCTBa HPD / / ... H 
"Cnupan1»Hwii H3MepHTen1," 121 , ucnon1»3y10~e MexaHH"' 
11eCKHe CKaHaTopw, aBTOMaTw Ha 3neKTpOHHO·ny11eBoi 
Tpy6xe 131 C 3neKTpOHH:bIM CKaHBPYIO~M ny'IOM, .a TaIOKe 
CBCTeMa nonyaBTOMaTH'leCKBX B3MepHTen:bHWX ycTpoiiCTB 
IIYOC 141 , pa60Ta10~as COBMeCTHO c 3BM li3CM-415 ·61 

-3Ta CHCTeMa, npeAYCMaTpBBalO~as aKTBBHOe y11aCTBe B 
npou;ecce H3MepeHBi 11enoBexa-onepaTopa, oKa3WBaeTcs 
npHrO'AffOH ADS B3MepeHBS cno)ICHWX co6WTBB Ha CHBMKaX 
npaxTH'leCKH nio6oro xa11ecTBa. Ha nonyaBToMaTax nps
XOAHTCS BWilOnHST:b nepeMepw co6WTBH, B3MepeHHWX Ha 
CKaHBPYIO~X yCTpOBCTBax B He npoweAWBX no Bcei 
u;eno11Ke nporpaMM1141 . .. .. 

IIonyaBTOMaTH'lecxas B3MepBTen1»Has ycTaH.0BKa IIYOC 
pa3pa6oTaHa B OHJ.IH B Ha11ane 6O-x rOA0B B 3aTeM B:bl· 
nycxanac1, cepHiHo 0,Te11ecTBeHHoii npoMwwne:nHOCT:blO. 
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Heo6xo,nuMocTb co3,nauug uonoii 3neKTP0HHKH IIYOC
KAMAK Bb13BaHa TeM, qTo 3neKTp0HHhle y3nbl npu6opa 
pa3pa6aTb1Banucb Ha nepBbIX 0TeqecTBeHHbIX nonynpono.n
HHKax, H B HaCT0JIIUee BpeMJI BX0J];JIJUHe B HHX 3neMeHTbl 
/TpaH3HCTOpb1, J];H0J];bl, $eppoMarHHTHble gqeiiKH, 3neKTpo
MexaHuqecKHe pene u .np./ 3HaquTenbH0 ycTynaroT conpe
MeHHbIM MHKpocxeMaM no Ha,D;e)KH0CTH u 6blCTpo.neiicTBHIO. 

Ilpu nocTaH0BKe 3a,naqu npoeKTHponaHHJI HOBOB 3neKT· 
P0HHKH 6blnH Bhl)];BHHYTbl cne.nyromue Tpe6oBaHHJI: coxpa
HeHHe B03MO)KHOCTeii CTapoii 3neKTp0HHKH, 0TCYTCTBHe 
KaKHX·nu6o cymeCTBeHHblX H3MeHeHHB B MaTeMaTuqeCK0M 
o6ecneqeuuu cucTeMbl, nonuaJI $yHKUHOHanbHaJI C0BMe· 
CTHM0CTb HOBOB 3neKTp0HHKH C 0CTanbHblMH npu6opaMH 
,nng o6ecneqeHHJI nocTeneHHoii 3aMeHbl nocne.nHux no Mepe 
H3r0T0BneHHJI H BB0,D;a B 3KCnnyaTaIJ;HIO npu 6e30CTaHo· 
aoqHoii pa6oTe nceii CHCTeMbl Ha nHHHH c 3BM. 

HoaaJI 3neKTpoHHKa H3roTonneHa B cTaH,napTe KA
MAK17 •81. 

HecKonbKO cnon 060 nceM npu6ope IIY0C-KAMAK, 
BHeWHHB BB.I( K0Toporo npune,neH Ha puc. 1. 3a 0CH0BY 
B3JIT MHKp0CK0n YHM-21 C o630pHbIM 3KpaH0M, Ha K0T0· 
pbIH BbIB0,nHTCJI H3o6pa)KeHue He6onbworo yqacTKa Ka,npa 
$oionneHKH c 3O-KpaTHblM ynenuqeHueM. CucTeMa oTcqe
Ta Koop,nuHa T ocHameHa .na TqHKaMH nuHeHHbIX nepeMeme -

. HHB. HMeIOTCH )];Ba He3aBHCHMblX 0TcqeTHblX KaHana /.nnJI 
Ka)K,noii Koop.nuHaTi.i/ no 18 .nnouqHblX pa3pJI,non c npoMe· 
)KYT0qHbJM 3anoMHHaHHeM HH$OpMaIJ;HH Ha perucTpax. liec-

K0HTaKTHble ,naTqHKH K00p,D;HHaT Ha .nu$paKIJ;HOHHblX pe
weTKaX /war nuuuii - 10 MKM/ cua6)KeHbl noruqecKoii 
cxeMoii .nnH peanu3an;uu 4-KpaTHoro H0Huyca. U.eHa OT· 
cqeTa no Ka)K.noii Koop,nuHaTe cocTaBnJieT 2,5 MKM. MaK· 
CHManbH0 B03M0)KHaJI .nnuHa H3MepeHHJI panHa 
2,5MKM 'X2 18= 650 MM. )J.nH MHKp0CKona YHM-21 pa6oquii 
xo.n KapeTKH - 0K0no 200 MM. Ilpe,nMeTHblH CT0nHK MHKpo
CKona C0BMemeu C neHTonp0TJl)KHblM ycTpOBCTBOM. 

IlpaKTHKa ucrionh30BaHHJI npu6opoB IIYOC noKa3ana, 
qTo 3HaquTenLHYIO qacTb npeMeHH onepaTopa npu pa6oTe 
c nonyaBT0MaToM 3aHHMaeT npeMJI Ha6opa cny)Ke6Hoii HH· 
$opManuu. C nenbro co3,naHHJ1 y.no6cTB npH BhlnonHeHHH 
3Toii onepanuu 6noK Ha6opa K0HCTaHT /HliHK/ npu6opa 
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Puc. 2. tl>yHKijUOHOAbHOJI cxeMa n~yae1110Ma11IU'le~1!0ZO u~·MeJ!~'!'eAbHOZO npu6opa 
JIYOC-KAMAK c 1<0H111poAAepoM KKE-4 OAR pa60111i,1 Ha AUHUU co cmoiiKoii ceR3U 
c 3BM E3CM-4. 

<l>opMaT cnosa aaHHbIX npH nepeaa•i:e KoopaHHaT s 3BM 
45 44 40 37 36 21 20 17 16 

Ng np1I6opa 0 KOOPllHHaTa X IlPH3H. KOOp/lHHaTa y 

<l>opMaT cnosa naHHbJX npH nepeaaqe B 3BM KOMBH/l onepaTopa 

45 44 40 37 36 13 12 54 

Ng npH6opa 1 • HHcfJOpM8UHOHH85I 'l'.8CTb KOM8Hllbl peaeps nm¢p 

<l>opMaT cnosa aaHHbIX npH nepeaa'le B 3BM cny>Ke6Hoii HH¢opMaUHH 

45 44 40 37 36 

~Ng npH6opa ~ 0 I cny>Ke6HaSI HH¢opMaUHSI 

<l>opMaT 

45 44 

1§:aNg Ta6no 

cnosa /l8HHbIX npH Bbl/l8'le II3 3BM Ha CBeTOBOe Taono 
40 . 37 33 15 14 

~o O O O O ~ I HH¢opM8UII5I Ha Ta6no 

c6poc Ta6no 

<l>opMaT cnosa ll8HHbIX B pe>KHMe Bbl.[l8'llI coo6meHHH II KOM8Hll H3 3BM 

45 44 40 37 3332 2827 25 24 

F N I A I HH¢opMau. 'laCTb KOM. 

CTpo6 F4:0 As .. o 

....i Puc. 3. tJ>opMami,1 cAoea oaHHblX npu nepeoa'le om IIYOC-KAMAK e 3BM ·s3CM-4 
u giopMambl coo6111e11uii u K0Ma110 3BM onepamopy. 
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IIYOC-KAMAK ocHallleH u;Hct,poBoii KnaBHa Ty'poii H u;Hct,poBoii 
HHAHKau;Heii co.nep>KHMOro cqeT'IHKOB H 3anoMHHaIOI1lHX pe -
rHCTpOB. B npou;ecce H3MepeHH}l Ha 3KpaH 6noKa BblBO
AfiTC}l H3 3BM C006llleHH}l onepaTopy. IlpH c60fiX B CHCTe
Me H OWH6KaX onepaTOpa no KOMaH,ne H3 3BM BKnIOqaeTC}l 
KopoTKHH 3BYKOBOH cHrHan. 

Ha puc. 1 cnpaBa oT onepaTopa pacnonaraeTcfi KpeiiT 
KAMAK c 6noKaMH, cocTaBnfiIOlllHMH 3neKTpOHHYIO qacTh 
nonyaBTOMaTa IIYOC-KAMAK _B MHHHManhHOM KoMnneKTe, 
,nnfi pa6oTbl nonyaBTOMaTa Ha nHHHH c 3BM li3CM-4. 
BbIBO,n coo6meHHH OT 3BM onepaTopy ocymecTBnfieTCfi Ha 
3KpaHbl npoeKD;HOHHblX CBeTOBblX Ta6no. 

B cocni.B 3neKTpOHHKH IIYOC-KAMAK Bxo,nfiT cne,nyro
llllie 6nOKH: 6noK Ha6opa KOHCTaHT /MliHK/19/,nBa 6noKa 
liPK- 18 /lO,l1/, BblnonHfiIOiu;HX ct,yHKll;HH oTcqeTa H perHCT
pau;HH KOOp,nHHa T, a TaK>Ke KOHTponnep KKli -41121 

,nnfi 
no,nKnroqeHH-}l K MarHCTpanH, Be,nymeii K CTOHKe CB}l3H 
c 3BM li3CM-4 no MeCTHOMY KaHany CBfi3H /MKC/ 

113
~ 

B pa6oTaX / 9-l 2 / ,naHO no,npo6HOe onHCaHHe BXO,n}l-
lllHX B cocTaB IIYOC-KAMAK 6noKOB. PaccMoTpHM HX 
COBMeCTHYIO pa6oTy Ha IlHHHH c 3BM. 

Ha puc. 2 npHBe,neHa ct,yHKUHOHanhHa}l cxeMa CHCTeMbl 

IIYOC-KAMAK. 
KoHTponnep o6ecneqHBaeT npHeM-nepe,naqy ,naHHhIX no 

MarHcTpanH Me>K,ny cToiiKoii CBfi3H H 6noKaMH MliHK, 
liPK- 18. Bbiwe 6bmO OTMeqeHO, qTO B CBfi3H C Tpe6oBaHH
eM coBMecTHoii pa6oTbl npH6opoB IIYOC H IIYOC-KAMAK 
Ha nHHHH c 3BM li3CM-4, a TaK>Ke c Tpe6oBaHHeM co
xpaHHTh 6e3 H3MeHeHH}l MaTeMaTHqecKoe o6ecneqeHHe CHC
TeMbl 3neKTpHqecKafi cxeMa KOHTponnepa HeCKOilhKO ycno>K
HeHa. qaCTh nporpaMMHblX ct,yHKll;HH peanH3yeTC}l 3neKT
pHqecKHM cnoco6oM. 

BBHAY Toro, qTo 3BM li3CM-4 HMeeT ,nnHHY MaIIIHH
Horo cnoBa 45 pa3pfi,noB, a B 6noKax KAMAK ,nnHHa' 
cnoBa - He 6onee 24 pa3pfi,nOB, noTpe6oBanocb nepe,naqy 
HHct,opMau;HH npoH3BO,nHTh ,nByMfi UHKnaMH KAMAK 3a o,nHo 
o6pameHHe. Ha puc. 3 npHBe,neHhI ct,opMa Thi cnoBa Ii 3CM - 4 
,nll}l pe>KHMOB nepe,i\aqH Koop,nHHaT H CnY>Ke6HOH HHct,op
Mau;HH H ,nnfi pe>KHMa npHeMa coo6meHHii H3 3BM. <l>yHK
u;HoHanhHafi cxeMa o,nHoro nonyaBTOMaTa IIYOC- KAMAK, 
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Pe:mr.r uepe,tta,m lt8HHYX B oTOpoiiy 3111 

lflmyJir,CU n rn 
.()a3BOpoTaff } ITTu [fl [fl rn m0@ @ -® 
TpJ!I'I'e p . I 
lllilSOBa I u I I 
TpJ!I'I'ep 
uyoxa 

~H~ 

MMnyJU,O 

I I 

l )~ I ! 
• LJ Pezm, uepexa,.. KOO}Wma'1' 

•1+1• 1 
-

hw Ih(o) A(o) 1'8/ III:mg u / J'(o) A(o) lfgk 
nJ:e~m _ q Pam, IIepexa,m CJJY!tedu __ oB_u mflo __ .!J,1_..... n, ... ______ _ 

Hr.myJU,O "A +I" __ ____;,_ __ _JL_ _ ____;,__ 

I tJw I P(o) A(o) Ne ll,M2I>Mnl 
HmlyJI!,C 
c<Spoca Tp. "Bb130B" n 

• Pam, II,PBellll ,Jt8H!{HX lI3 3lJA d.lol':81.ot IIl'OC-IWIAK 

• 
.ttamnre !+44 PMP• I I 15 MKC I 

CT,P06 45 pqp. o,s !o,5MKc! o,s 
Hmpopwum D P91'KC'1'p&X 

.-mana JI "--'------'-""---------------

Sauycx reHepaTQpa ImM1 KAMAK U 
.l{$mme B J.111.l"lI~ KAMAK 

C'1',P06 Sl 

IMKC 

Id 
CTpod S2 b.2( 
Puc. 4. BpeMeHHble t}uazpaMMbl pexuMa nepet}a'IU t}aHHblX 
0111 K0H111po.11.11epa KKE-4 e c111oiJKY ca.Rau c 3BM E3CM-4 
u pexuMa npueMa coo6111eHuu u KOMaHt} 0111 3BM onepa•opy. 
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no.r(KJilO'leHHOro K ueHTpanbHOH CTOHKe CBJl3H /U.C/ 
c :63CM-4, noKa3aHa Ha puc. 2. KoHTponnep ynpaBnJleT 
MonynJIMB KpeHTa' B oc~ecT:enJieT cBJI3b c UC. OH non
KJn011aeTcJ1 IC MarHCTpanH nocpe.r(CTBOM 'ABYX Ka6enbHblX 

:>KrYTOB. Ilepena11a HH4lopMaUHH OT KKB-4 K UC npoB3Bo· 
.r(HTCJI c nOMOIUblO 4-npOBO.r(HOH Ka6enbHOH nBHHH H 'ABYX 
HH.r(HBHJ(yanLHblX Ka6eneH .r(nJI cHrHanoB "Bb130B" H "Pa3• 
BOJ)0T". ,nnJI nepena11B naHHblX B o6paTHOM HanpaeneHHH 
OT UC K KOHTponnepy Ka6enbHblH )KryT conep)KHT 45 cHr • 
Hanb~blX KOHUOB. 

Do CHrHany "Bb136B" OT KOHTponnepa B UC ycTaHaBnH· 
BaeTCJI B COCTOJIHBe "1" TpHrrep nycKa, pa3pewaIOIUHH 
nepena11y B K0HTponnep cep:e:H H3 1.2-BMnynbCOB pa3BOpoTa 
.r(nBTenL11ocTb10 no 1,7 MC Ka)K.r(blH. Ha puc. 4 npHBO'AJITCJI 
epeMeHHble n:earpaMMbl pa60Tbl KOHTponnepa B pe)KBMC 
nepena11B HHciiopMaUHH B. UC H nanee B 3BM. IlepBblM HM· . . . 

nym.coM pa3eopoTa cTpo6BpyeTCJI B UC cTaTycHblH 37-oH 
pa3pJin, 3aTeM BMnynbcaMB HP2+5 rpynnaMH no 4 pa3pHna 
CTpo6BpyIOTCJI 1 ·H+ 16-H pa3pJl.r(bf"perHCTpa R' conep)KaJUHe 
3Ha11eHBe Koopn1rnaTw X H3MepJieMOH TO'IKli, HnH HMnynbca
MB HP2 + 7 - cTapWHe pa3pH.r(bl cny)Ke6HOH HHciiopMaUHB. 

· B 3aBHCBMOCTH OT Toro, 6blna nB Ha)KaTa KHOnKa "OTC'leT" 
HnB KHOnKa nepena11B KOMaH.r(bl, onpenenJieTCJI MOMeHT 
3anycKa BToporo UBKna KAMAK: nnJI KoopnHHaT - 6-blM 
HMnynLCOM pa3BopoTa, .r(nJI cny)Ke6HoH BH<i>opMaUHB- 8-.blM• 
3a.r(HBM 4>poHTOM HP 11 c6paCb1BaeTCJI TpBrrep "Bb130B". 

,naHHble,. OT 3BM 11epe3 UC nepenaroTcJI B TIYOC
KAMAK no 45- npoBO.r(HOH MarBCTpanB HMnynLCaMB .r(nH· 

TenbHOCTblO 1,5 MKC. Ilo WBHe. 45-ro pa3pJina nepenaeTcJI 
CTpo6BpylOIUHH BMnynbC nnBTenbHOCTblO 0,5 MKC /cM. 
puc. 4/. Ilocne .r(eWH4lpaUBB HOMepa npH6opa, KOT0pblH 
conep)KHTCJI B coo6meHHB /pa3p.H.r(bl 40+44/, ocymecTBnJI• 
eTCJI npBeM naHHblX B FAN /4>YHKUHB, cy6anpeca B an
peca 6noKOB KAMAK, K KOTOPblM o6pamaeTCJI 3BM/. 
Mna.r(WHe 24 pa3p.Hna cnoBa 3BM HecyT HH4lopMaUBOHHYIO 
'laCTb KOMaH,r(bl HnH coo6meHBJI Ha CBeTOBble Ta6no B npy
rBe 6noKB. CTpo6 45-ro pa3pJina 3aTeM y11acTByeT B 3a• 
nycKe UBKna KAMAK, naHHble 3anBCb1Ba10TcJ1 B 6noK. 

B 3aKJilO'leHBe cnenyeT CKa3aTb, 'ITO MaKeTHblH o6pa-
3eU TIYOC-KAMAK npowen onblTHyIO 3KCnnyaTaUHIO Ha 

10 

nHHBB c 3BM :63CM-4. B npouecce onbITHOH 3KcnnyaTa· 
I.UIB 6blnH Y'ITeHbl npenno)KeHH.H H 3aMe'laHH.H, KOTOpble BHe
CeHbl B cepHHHble o6pa3Ubl npH6opoB. BhlnycK 6nOKOB 
TIYOC - KAMAK ocBoeH B OHJIH. 
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