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HMnynbCH~~ perynHTop raaosoro noToKa 
CTp~MepHO~ KaMep~ 

On~c~saeTCH ~MnynbcH~~ perynHTOp raaosoro noTOKa, BKn~-
4a~~~~ A03~poB04HY~ eMKOCTb ~ 3neKTponHeBMOKnanaH, ynpasnH
eM~~ 3neKTpOHHO~ cxeMo~. PerynHTOp noasonHeT nOAAepm~saTb 
cpeAHee 3Ha4eH~e aaAaHHoro yposHH noToKa raaa s A~anaaoHe 
paCXOAa OT 0 AO 900 n/4aC, a TaKme ocy~eCTBnHTb A~CTaH~~OH
HOe ynpasneH~e noAa4e~ raaa. PerynHTop ycnewHo ~cnonbayeTcH 
B C~CTeMe KOHTpOnH BpeMeH~ naMHT~ ABYXMeTpOBO~ CTp~MepHO~ 

KaMep~ OHRH. 

Pa6oTa BblnOnHeHa B Jla6opaTop~~ Bbl4~cn~TenbHO~ TeXH~K~ 
~ aBTOMaT~3a4~~ OHRH. 

npenpHHT 06~eQHHeHHOrO HHCTHTYT8 HnepHblX HCCnenOB8HHA, ny6H8 1979 

Glagoleva N.S. et al. 
Pl3 - 12526 

Pulse Controller for a Streamer Chamber 
Gaseous Flux 

A pulse controller for a gaseous flux consisting of a 
doser capacitance and an electropneumatic valve controlled 
by an electron circuit is described. The controller permits 
to maintain an average value of a given level of a gaseous 
flux within the 0 upto 9001/h, and to realize a remote cont
rol of gas conveying. The controller is used in a system of 
memory time control of the JINR two meter streamer chamber. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

nocTOHHCTBO ra30BOrO COCTaBa B CTP~MepHO~ KaMepe HBnHeT-
CH Heo6xoA~M~M ycnos~eM o6ecne4eH~H cTa6~nbHOCT~ ee xapaKTe
p~cT~K - BpeMeH~ naMHT~ ~ HpKOCT~ CBe4eH~H CTp~MepoB. Ecn~ 

nocneAHHH 3aB~C~T B C~nbHO~ CTeneH~ OT HanpHmeHHOCT~ 3neKT
p~4eCKOrO nOnH, TO BpeMH naMHT~ KaMep~ ~en~KOM 3aB~C~T OT 
ypOBHH 4~CTOT~ raaa B He~, ~ np~ pa60Te KaMep~ B ny4Ke YCKO
peHH~X 4aCT~~ AOCTaT04HO B~COKO~ ~HTeHC~BHOCT~ Ben~4~Ha ero 
AOnmHa 6~Tb onT~ManbHO~. 

Ha~6onee npocT~M MeTOAOM peryn~posaH~H speMeH~ naMHT~ HB
nHeTcH MeTOA, np~ KOTOpOM peryn~pyeTCH nOTOK pa6o4ero raaa 
4epe3 KaMepy, a ecTeCTBeHHOe HaTeKaH~e B03AYXa, npaKT~4eCK~ 

~Me~~ee MeCTO AnH n~60~ KaMep~, CH~maeT ee BpeMH naMHT~ AO 
Tpe6yeMOrO YPOBHH / 1 ,2 1 . 

np~ 3TOM Ha OCHOBaH~~ pa6oT 1 1•31 MOmHO noKa3aTb, 4TO 
BpeMH naMHT~ CTp~MepHO~ KaMep~ o6paTHO nponop~~OHanbHO Be
n~4~He noToKa raaa 4epea Hee. 

no On~Ty pa60T~ C ABYXMeTpOBO~ CTp~MepHO~ KaMepo~ 1 4 1 no
TOK raaa MOmeT ~3MeHHTbCH OT eA~H~~ AO AeCHTKOB n~TpOB B 
4aC B 3aB~C~MOCT~ OT ycnOB~~ ~cnonb30BaH~H KaMepbl. 0AHaKO, 
ecn~ KaMepa HanonHeHa B03AYXOM, speMH B~BOAa ee B pa6o4~~ 
pem~M np~ TaK~X sen~4~Hax noToKa pa6o4ero raaa 6yAeT sen~Ko 
/HeCKOnbKO CyTOK/, ~ BHa4ane nOTOK He06XOA~MO ysen~4~BaTb 
AO coTeH n~Tpos. TaK~M o6paaoM, A~anaaoH peryn~posaH~H no
TOKa COCTaBnHeT 2-3 nOpHAKa, np~4eM Tpe60BaH~H K T04HOCT~ 
ycTaHOBK~ ~ nOAAepmaH~H Ben~4~H~ nOTOKa B03pacTa~T, ecTe
CTBeHHO, no Mepe np~6n~meH~H K pa6o4eMy pem~My. 

np~MeHeH~e perynHTOpa nOTOKa Henpep~BHoro Ae~CTB~H np~ 
TaK~X Tpe6oBaH~HX K HeMy CTaHOB~TCH 3aTPYAH~TenbH~M; KpOMe 
TOro, paA~a~~OHH~e ycnoB~H B~3~Ba~T He06XOA~MOCTb OCy~eCTBne

H~H A~CTaH~~OHHOro ynpasneH~H raaoBbiM noTOKOM, 4TO TaKme AO
nonH~TenbHO ycnomHHeT aaAa4y peryn~posaH~H. 

np~H~MaH BO BH~MaH~e ~HTerp~py~~~e CBO~CTBa / 1 / 60nbW~X 
CTp~MepH~X KaMep, MOmHO C ycneXOM ~CnOnb30BaTb MeTOA ~MnynbC
HO~ ~n~ nop4~0HHO~ nOAa4~ raaa C nOMO~b~ A03~pOB04HO~ eM-

3 



KOCT~, KOTOp~A n03BOnReT ~MeTb npaKT~4eCK~ HeOrpaH~4eHHWA 
~~ana30H ~3MeHeH~A een~4~HW nOTOKa, seCT~ y4eT KOn~4eCTBa 
npony~eHHoro raaa c Tpe6yeMoA T04HOCTb~ ~ nporHo3~poeaTb ero 
COCTaB B KaMepe, a TaK~e ynpOCT~Tb pean~3a~~~ ~~CTaH~~OHHO

ro ynpaeneH~R, ~. ~cnonb3YR cpe~cTea 3neKTPOH~K~, e KOHe4-
HOM C4eTe aBTOMaT~3~pOBaTb npo~ecc no~~ep~aH~R nOCTORHCTBa 
cocTaea raaa e KaMepe 121 . 

CTpyKTYPHaR cxeMa ~MnynbcHoro perynRTOpa raaoeoro noToKa 
c 3neKTPOHHWM ynpaeneH~eM np~ee~eHa Ha p~c.1. CaMo peryn~py-
~ee ycTpoAcTeo co~ep~~T ~oa~poeo4HY~ eMKOCT b V0 (1 JI ) c 
3neKTpOKOHTaKTHWM MaHOMeTpOM IMI ~ 3neKTpOnHeBMOKnanaH IKI, 
paCC4~TaHHWA Ha ~aeneH~e ~0 5 aT~. 3neKTpOnHeBMOKnanaH yn
paenReTCR reHepaTopoM 1r1 c noMO~b~ 6noKa ynpaeneH~R KnanaHOM 
I6YKI. Be~~Y oTcyTCTB~R npoMwwneHHWX 3neKTPOHHWX reHepaTopos 
~H$paH~3K~X 4aCTOT 11 r~ ~ H~~el B CXeMe ~cnonb30BaH reHepa
TOp C~rHanos 3BYKOBOA ~ ynbTpa3ByKOBOA 4aCTOTW T~na r3-36A, 
swxo~Hoe HanpR~eH~e KOToporo $OpM~posaTeneM l$1 npeo6paayeTcR 
B ~MnynbCHOe ~ no~aeTCR Ha 6nOK C4eTHWX ~eKa~ I6CAI, CO~ep•a

~~A nRTb ~ecRT~4HWX paapR~oe, nocne aanonHeH~R KOTopwx aa
nycKaeTCR 6YK. 

0-- ·1 I 
I 

P~c. 1. CTPYKTypHaR cxeMa ~MnynbcHoro perynRTopa raaoeoro 
noToKa c 3neKTPOHHWM ynpaeneH~eM, CK - CTP~MepHaR KaMepa, 
v0 - ~oa~poe04HaR eMKOCTb, K - 3neKTponHeBMOKnanaH, M -

3neKTpOKOHTaKTHWA MaHOMeTp, r - 3neKTPOHHWA reHepaTop, 
$ - $OpM~poeaTenb ~MnynbCOB, 6CA - 6nOK C4eTHblX ~eKa~, 
6YK - 6noK ynpaeneH~R KnanaHOM. 
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B ~CXO~HOM COCTORH~~ nHeBMOKnanaH OTKPWT B CTOpOHy CTp~

MepHOA KaMepw ICKI, T.e. ra3 ~3 ~03~POB04HOA eMKOCT~ Vo ew
XO~~T B Hee. 6annOH CO C~aTWM pa604~M ra30M OTKPWT, ~ 4epe3 
noH~~a~~~A pe~yKTOp ~aeneH~R raa nocTynaeT Ha exo~ aaKpbiTo
ro KnanaHa. np~ cpa6aTwsaH~~ KnanaHa ~oa~poe04HaR eMKOCTb 
COe~~HReTCR C BXO~OM KnanaHa, a BWXO~ Ha KaMepy nepeKpWsa
eTCR. Aoa~pOB04HaR eMKOCTb aanonHReTCR ~o ~asneH~R Po , Ko
Topoe 3a~aeTCR COOTBeTCTBY~~eA ycTaHOBKOA 3neKTPOKOHTaKTOB 
MaHOMeTpa, B npe~enax 0+5 aT~. np~ cpa6aTWBaH~~ 3neKTpOKOH
TaKTOB MaHoMeTpa ~anbHeAwee aanonHeH~e eMKOCT~ V0 npeKpa~a
eTcR, ~ KnanaH B03Bpa~aeTCR B ~CXO~HOe COCTORH~e. B CTp~Mep
HY~ KaMepy nocTynaeT nop~~R raaa V 11 - V0 FQ / P a I P a - aTMOC$ep
HOe ~asneH~el. 4acToTa nocTynneH~R nop~~A lcpa6aTbiBaH~e Kna
naHal aa~aeTcR reHepaTopoM 1r1. TaK~M o6pa3oM, np~ $~Kc~po
saHHOM ~asneH~~ P0 sen~4~Ha noToKa raaa onpe~enReTcR 4acToToA 
Kone6aH~A 3neKTPOHHOro reHepaTopa. MaKc~ManbHaR 4aCTOTa no
~a4~ nop~~A raaa, noM~Mo xapaKTep~cT~K KnanaHa, orpaH~4eHa 
~onycT~MOA CKOpOCTb~ HapacTaH~R ~asneH~R B MaHOMeTpe, a TaK
•e ~onycT~MbiM nepena~oM ~asneH~R s CTP~MepHoA KaMepe. 

no3TOMY Ha BXO~e ~ BbiXO~e KnanaHa ycTaHOBneHbl ~poccen~ 
IAp1 ~ Ap2, p~c.ZI, orpaH~4~sa~~~e CKopocTb HapacTaH~R ~ 
cna~a ~asneH~R TaK~M o6pa3oM, 4TO KnanaH np~ MaKc~ManbHOM 
~asneH~~ 5 aT~ cpa6aTweaeT He 4a~e Tpex paa e M~HyTy. 3To 
C00TBeTCTByeT MaKC~ManbHOA sen~4~He nOTOKa ra3a 900 nl4. 

Ha p~c.2 np~se~eHa np~H~~n~anbHaR 3neKTP~4ecKaR cxeMa 
6noKa ynpasneH~R KnanaHOM - 6YK. nyHKT~pOM o6se~eHa 4aCTb 
cxeMbl, co6paHHaR Ha OT~enbHOM nynbTe, ycTaHoeneHHOM s6n~a~ 
ra30BWX Mar~cTpaneA ~ nO~Kn~4aeMOM K 6YK C nOMO~b~ MHOro~~nb
HOro 3KpaH~posaHHoro Ka6enR. 

Bxo~HaR 4aCTb cxeMw npe~cTaenReT co6oA o~Hos~6paTop, sw
nonHeHH~A Ha TpaH3~CTOpax T 1 ~ T2 , KOTOpbiA $OpM~pyeT 3any
CKa~~~A ~Mnynbc. Aanee cne~yeT 3M~TTepHwA nosTop~Tenb IT3 I 
~ 3neKTPOHHWA Kn~4, co6paHHWA Ha T~p~CTOpax ~2 ~ ~ 3 . 

KnanaH BKn~4aeTcR np~ nocTynneH~~ aanycKa~~ero ~Mnynbca 
Ha T~p~cTop A2 ~ ocTaeTcR e TaKoM cocTORH~~ ~o Tex nop , no
Ka CTpenKa 3neKTpOKOHTaKTHOrO MaHOMeTpa He ~OCT~raeT 3a~aH
HOrO ~aeneH~R, nocne 4ero Ha ynpasnR~~eM 3neKTpo~e T~p~cTopa 
~ nORBnReTCR HanpR~eH~e Is MaHOMeTpe W~Ha mo 3aMbiKaeTCR C 
W~HOA m2 1.~ ~ 3 BKn~4aeTCR. nepe3apR~ eMKOCT~ C BW3WBaeT sw
Kn~4eH~e T~p~CTOpa ~2 . KnanaH B03Bpa~aeTCR B ~CXO~HOe COCTO
RH~e, a T~p~CTOp ~ 3 nocne nepe3apR~a eMKOCT~ BWKn~4aeTCR ae
TOMaT~4eCK~, TaK KaK TOK 4epe3 Hero orpaH~4eH pe3~CTOpOM 
~ocTaT04HO 6onbwoA sen~4~Hbll10 KOM/. A~o~ ~ 1 wyHT~pyeT ~Mnynbc 
HanpR~eH~R CaMO~H~YK~~~ KaTyWK~ KnanaHa. 
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nocne npoxomAeH~R c~rHana aanycKa Ha KnanaH ~ Ha4ana aa
nonHeH~R A03~poB04HOro o5beMa cxeMa 6YK 5noK~poeaHa oT noe
TOPHbrx aanycKOB AO OKOH4aH~.A li~Kna 3anOnHeH~R ~ BbrnycKa ra-
3a. onoK~poeKa ocy~ecTen.AeTC.A nyTeM paap~ea 1..1en~ n~TaH~.A 

3M~TTepHoro noeTop~TenR KOHTaKTaM~ MaHoMeTpa /w~H~ m o ~ m1 I. 
AnR npoeepK~ pa5oTbr ycTpor::1cTea e cxeMe npeAYCMOTpeHbr 

KHOnK~ PY4HOro aanycKa /KH1, KHZ/~ e~Kn~4eH~R /KH3/ nHeeMo
KnanaHa, a TaKme naMn04K~ e~ayanbHOr::1 c~rHan~3al.l~~ Jl 1 ~ Jl 2 • 

CxeMa 6YK aanycKaeTC.A oT 5noKa c4eTH~X AeKaA, e Ka4ecTee 
KOTOp~x ~cnonbaoeaH~ npoM~wneHH~e ll~~poe~e AeCRT~4H~e AeKa
A~ T~na H3-13 ~ H3-12. An.A ~x aanycKa Tpe5y~TC.A ~Mnynbc~ c 
AOCTaT04HO KPYT~M ~POHTOM HapacTaH~R. TaK~e ~Mnynbc~ nony-
4a~TCR Ha B~XOAe ~OpM~poeaTenR, COAepma~ero Tp~rrep WM~TTa 
IT 

1 
, T 

2 
, p~c. 3/ ~ 3M~TTepHbrr::1 noeTop~nenb I T 3 I. ~opM~poea

Tenb pa5oTaeT eo seeM A~anaaoHe 4aCTOT reHepaTopa c~rHanoe 
/Zo-zooooo r~..~/. 

On~caHH~r::1 perynRTOP noToKa ~cnonbayeTc.A e c~cTeMe raao
o6ecne4eH~R ABYXMeTpoeor::1 cTp~MepHor::1 KaMep~ OHRH 141 

• Ha 
npOTRmeH~~ ABYX neT OH 6e30TKa3HO OTpa5oTan HeCKOnbKO npo
AOnm~TenbH~X ceaHCOB o6ny4eH~.A KaMep~ Ha C~HXPO~a30TpOHe 
/no 300-400 4ac/. 

AnR cTal.I~OHapHoro pa5o4ero pem~Ma 4aCTOTa f /~n~ nep~OA 
T "' 1 I r I cpa5aTbrBaH~R KnanaHa onpeAenReTCR COOTHOWeH~eM 

f=~ 
yVA . 

3AeC b m - HaTeKaH~e B03AYXa B KaMepy, V - ee 05beM, Y -
KOHI..IeHTPal.I~R B03AYXa B KaMepe, VA - 06beM nop1..1~~ raaa. 

npaKT~4eCK~, An.A KaMep~ 06beMOM V = 1000 n np~ HaTeKa
H~~ B03AYXa m = 2 .10·3 %/4 ~ 4~CTOM BAYBaeMOM raae KOH
l.leHTPali~.A B03AYXa B KaMepe nOAAepm~eaeTC.A Ha ypOBHe Y = 0, 1%, 
ecn~ VA = 2 n I V o = 1 n, P0 = 2 aT~/ ~ T = 6 M~H, ~n~ 
VA = 1 n ~ T = 3 M~H. 

B aaKn~4eH~e cneAyeT OTMeT~Tb, 4TO ~MnynbcHaR peryn~poeKa 
noTOKa raaa MomeT 6~Tb ~cnonbaoeaHa ~ An.A KaMep APYroro T~na 
/~CKPOB~X, nponOpl.I~OHanbH~X ~ T.n./, rAe Tpe5yeTC.A nOAAepma
H~e nOCTORHCTBa ra30BOrO COCTaea. np~ 3TOM He05XOA~MO y4eCTb, 
4TO nOCTO.AHHa.A epeMeH~ / 1 / TaK~X KaMep Cy~eCTBeHHO MeHbWe, 
4eM CTp~MepHor::1, BB~AY 4ero Ha BXOAe KaMep He05XOA~MO ~MeTb 
6y~epH~r::1 o6beM, crnam~ea~~~r::1 nynbCal.l~~ AaeneH~.A ~ np~Mecer::1. 

AeTOpbr 5naroAaP.AT A.A. Bepe~ar~Ha a a xopowee BbrnonHeH~e 
MOHTama 3neKTPOHHbiX cxeM, r .<!>.AK~MOBY aa nOMO~b no Kan~5poe
Ke ~MnynbcHoro perynRTopa, a TaKme cOTPYAH~KOB H<!>B3 AH 
KaaCCP H.H.Hyprom~Ha, T.A.HMaH6eKoea ~ m.m.MycynbMaH6eKoea 
aa noMo~b np~ ~cn~TaH~.Ax peryn.ATopa e pa6o4~X ycnoe~Rx. 
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