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KoHCTpyKUHII H rexHonorHSI uarorosneHHII uHnHHilpH'IecKHX 

H r'HDepOOilH'IaCKHX OpODOpUHOI!SilbHbiX KSMep C MBilOlJ 

OllOTHOCTbiO BemeCTBS 

OnecaHa ~oHcTpyKUHII pSIAA uunHHilpH'IeCKHX H runep6onu'lecKux nponop

llHOHSilbHbiX KaMep H rexHonorHSI ux uarorosneHHI!. KaMepbi npeaHa3Ha'laiOrc 11 

llllSI HCDOilb30B8HHSI HX B Ka'leCTBe UeTeKTOpOB 3apSI>KeHHblX 'IBCTUU C MBilbiM 

KoneqecTBOM sewecrsa B pa6o'leM o6beMe B MHorouenesoM cneKrpoMerpe 

APEC (AHanuaarop peUKHX co6bJTHil). Hcnonb30BaH Meron HaMoTKH nposonoK 

KSMep HB T9XHOilOrH'IaCKOH onope, KOTOp811 3aTeM yaailSiilSCb H3 30Hbl pa6o

qero Ol5beMa, 8 Harpy3K8 OT HBTSIHYTblX OpOBOilOK BOCDpHHHMailaCb BH9WHeii 

onopoii. HaMOTKa ocymecrsnS!Ilacb aa cqer nocnenosarenbHoro spaweHHil 

ltSMepbl BOKpyr sepTHKBilbHOH H ropH30HT8ilbHOH OCeil C yKilBilKOH npOBOilO'IeK 

11a cneUHBilbHbie ma6nOHbi. TaKHM o6paaoM ocymecrsnSinocb narorosneHHe KaK 
OllHHO'IHbiX, TBK H 6nOKOB H3 HeCKOilbKHX nponopUHOHBilbHbiX KBMep, UHilHH

IlPH'IaCKHX H renep6onH'IeCKHX. OnHcaHbi MeTOilbi KOHTponH aa BbtnOi!HeHHeM 

OTilellbHbiX rexaonoru'leCKHX onepauuil. 

Pal5oTa BbiDOilHeHa 8 nal5opaTOpHH SlllepHblX npol5neM Ol15HI. 

Coo6meHHe 06ballHHaHHoro HHCTHTyra RD.epHbiX uccnel!osaHHii. Lly6Ha 1978 

Kravchuk N.P., Polakh I., Fillipov A.l. . 
Design and Technology of Cylindrical and 
Hyperbolic Proportional Chambers with Low 
Density of Matter 

P13 - 11862 

Cylindrical and hyperbolic multiwire proportional chambers 
have been constructed at the nNR Laboratory of Nuclear Problems. 
The construction and technology are described. The wires were 
tightened by means of a special winding device. 

The investigation has .been performed at the Laboratory of 
Nuclear Problems, JlNR. 

Communication of the Joint Institute far Nuclear Research. Oubna 1978 

© 1918 06r.ellBHeHHblil BHC'TBTyT 11/lepHbiJC BCCnellOBBHHil /ly6HB 

.... 

.... 
I 

B nocne~HBe ro~~ B npaKTBKe ~B3aqecKoro JKcnepa
MeHTa Ha YCKOpBTemiX Bee WBpe BCDORLJYIOTCJI MHOro

nposonoqH~e nponopuaoHanLH~e B ~peii~os~e KaMep~. 

o6na~aJOIUBe PJI~OM npeBMyl.l.{eCTB nepe~ OCTanLHLIMB BH~a
MH ~eTeKTOpOB 3apJI)I(eHH~X qaCTHU.HapB~y C nnOCKHMH Ka
MepaMH HaqHHaiOT C03~aBaTLCJI H HCDORL30BaTLCJI TaK)I(e 
uanHH~paqecKHe,runep6onaqecKHe B renBKOH~anLH~e npo
nopuaoHanLH~e KaMepLI,KOTOp~e,HeCMOTpJI Ha cpaBHBTenL
HO CRO)I(HYIO KOHCTPYKUHIO H TeXHOnorHIO H3rOTOBneHHJI/1·3~ 
D03BORJIIOT C03~aBaTL BblCOKOJ~eKTHBHLie YCTaHOBKH 6na
ro~apJI 6onLWOMY TenecHoMy yrny, npucymeMy KaMepaM 
TaKoro THna. 

B HaCTOBI.UeM coo6meHHH paccMoTpeu pB.n sapaaHTOB 
KOHCTPYKUHH UHRHH~pHqecKHX H rHnep6onaqeCKHX MHOro
nposonoqHLIX, nponopUHOHanLHLIX KaMep, a TaK)I(e TeXHO
norBJI ax B3roToBneHHJI. OnLIT, nonyqeHH~ii npu JTBX 
pa3pa60TKaX, HCDORL3yeTCJI DpH npoeKTHpOBaHHH H C03~a
HBH ~eTeKTBPYIOI.l.{HX KaMep ycTaHOBKH APEC141. llepe~ 
HaMH CTOBna uenL - C03~aTL KaMep~ C MBHHMaRLH~M 
KonaqecTBOM semecTBa B pa6oqeM o6'beMe. )J;nB JToro 
MOHTa)l( KaMep B~nonH.IIncB Ha TexHonoraqecKoii/ueHTpanL
Hoii/ onope, KOTopaB 3aTeM y~anBnacL, a ycanHB oT HaTB
HYT~x npOBOROK BOCDpHHHManHCL BHeWHeH ODOpOH. fipB 
JTBX ycnOBHJIX H 6~nH pa3pa6oTaH~ paCCMOTpeHH~e HIDKe 
KOHCTPYKUBH B TeXHOnOrHJI H3rOTOBneHHJI TaKBX KaMep. 

PaccMoTpBM npHHUBnHanLHoe ycTpoiicTBO KaMep Ha 
npaMepe uunaH~puqecKoii I puc. la/. )];sa napannenLHO 
pacnono)l(eHH~x ~naHua 1 cKpenneH~ pacnopH~M JneMeH
TOM 2. Ha HBX, DO o6pa3yJOI.Ueii UBRB~pa, 3aKpennJIIOTCJI 
npoBonoqKB, o6pa3YIOIUBe TpH KOaKCBanLH~X CROJI KaMep~ 
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3,4. Hapy:>KHLIH H BHyTpeHHHH JIBnJIIOTCJI BLICOKOBOJlbTHLIMH 

3JieKTpo.naMH, a ueuTpanbHLiii: - uu!l>opMaii,HOHHLIM. B cnyqae 

He06XOAHMOCTH pacnopHLIH 3JieMeHT MO:>KeT 6LITb y,naJieH. 

~JIJI 3TOrO OAHH H3 !l>naHII,eB JaKpellJIJIIOT Ha Hapy:>KHOM 

KapKace 5 I puc. 16/, nyTeM npuno:>KeHHJI oceBoro ycHJIHJI 

KO BTOpOMY !l>naHII,Y nepeHOCJIT Harpy3KY OT HaTJIHYTLIX 

npOBOJIOK Ha Hapy:>KHLIH KapKaC H y,naJIJIIOT pacnopHbiH 

3JieMeHT. IlpH 3TOH onepaii,HH paCCTOJIHHe Me:>K,ny !l>naHII,aMH 

KaMepLI AOllOJIHHTeJibHO yBeJIH'IHBaeTCJI Ha 0,1 - 0,2 MM. 

<l>naHII,LI KaMepLI co6uparoTCJI B npouecce ee HJroToBne

HHJI H3 KOaKCHaJibHbiX KOJiell,, H3rOTOBJieHHbiX H3 CTeKno

TeKCTOJIHTa MapKH CT3<1>. ~JIJI BocnpHJITHJI uarpy3KH KOnb

ua cua6:>KeHbi ynopaMH H npH MOHTa:>Ke, KpoMe 3Toro, 

CKJieHBaiOTCJI 3llOKCHAHLIM KJieeM. 

o} 

Puc.1. CxeMa KaMep&J I a - Ha mexHOAOZU'IeCKoil ocHacmKe, 
6 - 6 pa6o'leM noAoxeHuu/. 1 - ¢AaHJ4bJ KaMep&z; 2 - pacnop
H&Jil 3AeMeHIII; 3 - UHfPOpMaijUOHHbJe np060AO'IKU; 4 - 6bJCO
K060AbiiJHbJe npo60AO'IKU; 5 - 6Heumuil KapKac. 

BLICOKOBOJlbTHLie 3JieKTPOALI H3rOTaBJIHBaJOTCJI H3 npo

BOJIOKH 6epHJIJIHeBOH 6pOH3LI lipli2 ,nHaMeTpOM 100 MKM 
C warOM 2 MM HJIH H3 npOBOJIOKH ,nHaMeTpOM 50 MKM C wa

roM 1 MM.HH!I>OpMaii,HOHHLie 3JieKTPOALI - H3 BOJib!l>paMOBOH 

30JIO'IeHOH npOBOJIOKH ,nHaMeTpOM 20 MKM C waroM 2 MM. 
HaTJI:>KeHHe npOBOJIO'IeK - 150, 75 H 45 Z, COOTBeTCTBeHHO. 

KaK BHAHO H3 pUC. 2, BeJIH'IHHLI 3THX HarpyJOK He COJ,naJOT 
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ueynpyrux .ne!l>opMaii,Hii: npoBonoKH. Cuna uaTJI:>KeHHJI npo

BOJIO'IeK CHHJY orpauuqeua coo6pa:>KeHHJIMH ycTOH'IHBOCTH 

npOBOJIO'IeK llOA ,neii:CTBHeM CHJILI TJI:>KeCTH, 3JieKTpH'IeCKO

ro nonH, y'ITeHLI B03MO:>KHLie ocna6neHHJI HaTJI:>KeHHJI npo

Bono'leK npH HJMeHeHHH TeMnepaTypLI, .ne!l>opMaii,HH !l>nau

ueB H ,npyrue npH'IHHLI. HaTJI:>KeHHe npoBono'leK c JanacoM 

ueuenecoo6pa3HO, TaK KaK 3TO Tpe6yeT yBeJIH'IeHHJI :>KecT

KOCTH !l>naHII,eB, pacnopHLIX H no.n,nep:>KHBaJOIII,HX 3JieMeHTOB 

KOHCTPYKII,HH. 

ct) 
T 

fK)() 

<OO 

200 

0 2 ' 

/ 

/ 
" 
5p52 

llJ100MKM 

t.L.1QJ 
L 

6 8 

e l T 
300 ~) 

fOO 

z I T 
60 

w 

20 

0 2 

"' 

/ 
/ 

/ 

opo2 
(/>50MKM 

Al..10 3 

L 

0 ' 8 

9J20MKM 

6 

~!::·10 3 

L. 
8 

Puc.2. OmHocumeA&Hoe yoAuHeHue npo6oAoKu 6 3aeucuMoc
mu om ycuAUJI HaiiJJJJKeHUJI. a - 6epuAAUe6aJI 6poH3a EpE2, 
d 100 MKM; 6- 30AO'IeHbJU60AbfPpaM, d 20MKM; 6 - 6epuA
AUe6aJI 6pOH3a EpE2, d 50 MKM. 

IlepBOHa'laJibHO AJIJI H3rOTOBJieHHJI llOBepXHOCTH Bpalll,e

HHJI Ha !l>naHII,aX DO OKpy:>KHOCTH CBepJIHJIHCb OTBepCTHJI, 

B KOTOpLie npo,neBaJIHCb npOBOJIO'IKH. HaTJI:>KeHHe Ka:>K,nOii: 

npOBOJIO'IKH o6ecne'IHBaJIOCb npy:>KHHKOH, K KOTOpoii: llpH

naHBaJICJI OAHH KOHell, npOBOJIO'IKH. ~aHHaJI TeXHOJIOrH.II 

MaJIOllpOH3BOAHTeJibHa, Tpy,noeMKa H CJIO:>KHa, ll03TOMY MLI 
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nepeumu K 6onee Y.IJ.06HoMy JaKpenneHHIO npoBOJIO'IeK Ha 

4JnaH.u;ax B HaTJIHYTOM COCTOJIHHH, npH 3TOM npOBOJIO'IKH 

yKJia,IJ.LIBaiOTC.Il B Bbi4JpeJepoBaHHbie Ha 4JnaH.u;ax naJLI, Ja,IJ.a

IOIIJ;He paCCTOJIHHe Me)I(,IJ.y HHMH. 

,lJ;aJibHeHWHM paJBHTHeM 3TOH TeXHOJIOrHH .IIBJI.IleTCJI 

npHMeH.IleMLIH ceiiqac cnoco6 H3rOTOBJieHHJI npOBOJIO'IHOH 

nOBepXHOCTH BpaiiJ;eHH.Il MeTO,!J.OM HenpepLIBHOH HaMOTKH. 

OcTaHOBHMC.Il no,IJ.po6Hee Ha JTOM cnoco6e. K 4lnaH.u;aM, 

COe,IJ.HHeHHLIM pacnOpHLIM 3JieMeHTOM, CHapy)I(H npHBHH'IH

BalOTCjj noJiyOCH, Ha KOTOpLie O,IJ.eBalOTCg Wa6JIOHLI, nOJ

BOJijjlOIIJ;He HJ6aBHTbCjj OT TPY.IJ.OeMKOH onepa.u;HH HapeJaHHg 

naJOB Ha CTeKJIOTeKCTOJIHTOBLIX 4JnaH.u;ax. llia6JIOHLI BLinOJI

HeHLI B BH,IJ.e ,!J.HCKOB C naJaMH TpeyrOJibHOH HJIH npgMoy

rOJibHOH 4JopMLI, pacnOJIO)I(eHHLIMH no Hapy)I(HOMy ,IJ.HaMeTpy 

I puc. 31. ,D;uaMeTp wa6noHoB no .IJ.HY naJoB cooTBeTCTBYeT 
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Puc.3. ma6AOH OA.R HaM01/IKU npoBOAO'IeK I a- c np.RMOY20Ab
HbiMU na3aMu; 6- c mpey20AbHbiMU na3aMu/. 

,IJ.HaMeTpy HJrOTaBJIHBaeMOH KaMepLI. rny6HHa naJOB - 2 MM 
lwHpHHa npgMoyrOJibHLIX - 06LI'IHO 0,2 MM, ,IJ.OnyCTHMa 

H 60JibWag, HO TOr,IJ.a npOBOJIO'IKH He06XO,!J.HMO npH)I(HMaTb 

K O,!J.HOH CTOpOHe naJal. llpH naJaX T peyrOJibHOH 4JopMLI 

npOBOJIO'IKH aBTOMaTH'IeCKH IJ;eHTpHpyiOTcg, 'ITO yJiyqwaeT 

ycnoBug yKJia.IJ.LIB~HHg HX B naJLI. OnLITHLIM nyTeM BLI6paH 

Hau6onee .u;enecoo6paJHLiii yron na3a, oH Jie)I(HT B npe,IJ.enax 

45 ° -90 °. C Hapy)I(HOH CTOpOHLI wa6JIOHLI CKpyr JljjlOTCg ,!J.JIJI 

npe,IJ.OTBpaiiJ;eHHJI o6pLIBa npOBOJIO'IeK. BLinOJIHeHHaJI Ha OCH 
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Wa6JIOHa CTYDHUa nOJBOJIJieT npH HaMOTKe oru6aTb npOBOJIO· 

Koii nonyocu c coxpaHeHHeM Ja,IJ.aHHoro HaTJI)I(eHHJI. 

llocne JaKpenneHHJI wa6noHOB Ha nonyocJix c6opKa 

paJMeiiJ;aeTcg Ha nOBOpOTHOH BHJIKe HaMOTO'IHOrO ycTpOHCT

Ba, n03B0JijjlOIIJ;ero BpaiiJ;aTb ee BOKpyr BepTHKaJibHOH H 

ropHJOHTaJibHOH oceB: I puc. 41. Haqano npoaono'IKH JaKpen

JI.IleTcJI Ha wa6noHe. 3aTeM nyTeM nocne,IJ.oaaTeJibHLIX no

BopoToB c6opKH cornacHo JTanaM, HJo6pa)l(eHHLIM Ha pu
cyHKe 4a, 6, B, 2, H YKJia,IJ.LIBaHHjj npH 3TOM npOBOJlO'IeK 

1 2 6 4 3 7 8 -, r-- c;--
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Puc.4. CxeMa ycmpoilcmea OAJt HaMOIIIKU KaMep.J - ,PAaHet~ 
KaMep&r; 2 - pacnopHblil 3AeMeHm; 3 - noAyocb; 4 - wa6AoH; 
5 - noeopomHa.R BUAKa; 6 - npoeoAO'IKa; 7 - ycmpoilcmeo 
OA.R o'lucmKu npoeoAoKu; 8 - 6o6uHa c npoeoAO'IKOil u HaiiJ.R· 
JKHoe ycmpoilcmeo. a, 6, a, 2 - nocAeOoBai/JeAbHOCIIIb 
onepaijUU HaMOIIJKU np060AO'IeK. 
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a na3bl wa6noHa npoH3BO.IJ.HTCJI HaMoTKa acero cno.11. Ilpo
aonoKa nocTynaeT H3 HaTJI~Horo ycTpoHCTBa, H npoH3Bo
.IUITCJI oqacTKa ee noaepxHOCTH npu npoxo~eHHH qepe3 
naponoH, cMoqeHHbiH cnupToM. 3a,D,aHHOe HaTJI~eHHe co3-
,D,aeTCJI rpy30M HllH ClleiJ,HallbHbiM MOTOpOM C llOCTOJIHHbiM 
MOMeHTOM. Ilocne HaMOTKH BCero CllOJI KOHeiJ, npOBOllOKH 
3aKpenn.lleTCJI H MO~HO npOH3BO,D,HTb pacnaHKY CllOJI. 

IlpH H3rOTOBneHHH ranep6onuqecKHX KaMep ,D,HaMeTp 
wa6noHa .IJ.O~eH 6b1Tb 6onbwe ,D,HaMeTpa llJnaHII.eB HacTonb
Ko, qTo6bl npoaonoqKa, pacnono~eHHaJI no.D. yrnoM K ocu 
KaMepbl, Kacanach wa6noHa H llJnaHIJ,eB O.D.HOBpeMeHHO, a npu 
HaMOTKe /Me~.D.Y :nanaMH a H 6, pUC. 4/ He06XO,D,HMO 
BblllOllHHTh ,D,OllOllHHTenhHbiH llOBOpOT c6opKH Ha yron ¢ 
BOKpyr ropH30HTanhHOH ocu I puc. 5/. 

~ --"-~--/ 

'r? 
I 
I 

I 

Puc.S. CxeMa HaMOITIKU zunep6oAu'lecKoii Ka.Mep&l. 

T 

HaMOTKa BbiCOKOBOnhTHbiX H HHllJopMaiJ.HOHHOro cnoea 
OTnaqaeTCJI TOllhKO BenHqHHOH CHllbl HaTJI~eHHJI npoaono
qeK, CllOC060M HX 3aKpenneHHJI H llOBbiWeHHOH aKKypaTHOC

ThiO npu pa6oTe c 20- MK npoaonoKOH. 
Ha puc. 6 H306pa~eHO HeCKOllhKO BapHaHTOB KOHCTpyK

IJ,HH llJnaauea KaMepbl. KoMnneKT Konen ,D,n.ll O.D.Horo llJnaaua 
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Puc.6. KoHcmpyKt~uu (JAaHt~ee Ka.Mep. 1 - KOAbtlO OAJI 
8biCOK080Ab111HOZO 3/ZeKITipOOa; 2 - KOIZbtlO 0/ZJI UH(JOp.Ma
tlUOHHbiX npoeOA0'4eK: 3 - pacnopHbiU 3/Ze.MeHITI; 4 - nAalllbl 
0/ZJI pacnaUKU UHfPOpMat~UOHHbJX np060A0'4eK; 5 - aK.U6HbJU 
OXpaHHbJU 3/ZeKIIJpOO; 6 - UH(JOpMUI.IUOHHaJI np060/Z0'4Ka; 
7 - e&JcoKoeoA&IIJHaJI npoeoA0'4Ka; 8 - no.JICOK OAJI no(}naiiKu 
ewcoKoeoA&IIJH&JX npoeoAo'leK; 9 - ycUAeHHoe KOA&IIO OAJI 
paC11JJIZU6aHUJI KaMep&J; 10 - neHOnAUC11J06bJU pacnopHbJU 
3AeMeH11J; 11 - nacCUBHbJU OXpaHHblll 3AeK11JpOO. 
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KaMepbl COCTOHT H3 .IJ.BYX KOnen: ,IJ,nX BbiCOKOBOnbTHbiX 

cnoeB H o.u.Horo - .u.nx HHcPOpMan:uoHHoro. Ilpocllunu Konen: 

o6ycnoBneHLI He06XO,IJ,HMOCTblO TO'IHOH IJ;eHTpOBKH Konen: 

OTHOCHTenLHO .u.pyr .u.pyra, o6ecne'leHHX ynopa u Ja.IJ.aHHoro 

paccTOXHHJI Me)K.IJ.Y :weKTpo.u.aMH I- 6 MM/. 

Anx yMeHLWeHHJI TOKOB yTe'IKH Ha «PnaHn:ax HMeiOTCJI 

,IJ,ODOnHHTenLHble BbiCTYDbl - oxpaHHble JneKTpO,IJ,bl /aKTHB

Hble - C npOBO,IJ,JilUHM 3a3eMneHHbiM yqacTKOM HnH nac

CHBHLie - npocTo yBenH'IHBaiOIIJ:He noBepxHOCTL/. OxpaHHble 

JneKTpO,IJ,bl BblllOnHJIIOTCJI B BH,IJ,e BKneeHHbiX 3DOKCH,IJ,Hb1M 

KneeM nonoc CTeKnOTeKCTOnHTa TOniU:HHOH 0,8 MM H BbiCO

TOH 10 MM I puc. 6a, no3. 5; puc. 6e, no3. 11/ unu -

.u.ononHHTenLHoro BbiTO'IeHHoro BbiCTyna Ha cilnaHn:e I puc. 66/. 
AKTHBHble oxpaHHble JneKTpO,IJ,bl MOryT 6b1Tb H CHapy)I{H 

KaMepbl, TOr,IJ,a OHH BblllOnHJIIOTCJI B BH,IJ,e o6ny)l{eHHOrO 

Me,IJ,HOrO llpOBO,IJ,a ,IJ,HaMeTpOM 1 MM, ynO)I{eHHOrO B KaHaBKy 

/puc. 6a, no3. 12/ u TO)I{e JaJeMneHHoro. 

KonLn:a .u.nH BbiCOKOBOnLTHoro cnoH Ha Hapy)I{HOH uunHH

APH'IeCKOH DOBepXHOCTH HMeiOT npOTO'IKY rny6HHOH 0,3 MM 

H lliHpHHOH 3 MM, B KOTOpyiO HaMaTbiBaeTCJI BHTOK K BHTKy 

C HaTX)I{eHHeM 1 KZ npOBOnOKa lipli2 ,IJ,HaMeTpOM 0,2 MM, 

3aTeM OHa o6ny)I{HBaeTCJI H nonyqaeTCJI HeCyiUHH DOJICOK, 

KOTOpbiH cny)I{HT .u.nH JaKpenneHHJI npoBono'leK cnoH. AHa

MeTp Hecymero no.11cKa rapaHTHpoBaHHO MeHLme .u.HaMeTpa 

UHnHH.IJ.pH'IeCKOH 'laCTH KOnLUa, Ja,IJ,aiOIUeH pa3Mep CnOH. 
Ilocne HaMoTKH BbiCOKOBonLTHoro cnoH npoBono'IKH npu

)I{HMaiOTCH K HeCyi.UeMy DOXCKY Ha KOnLUe HeCKOnbKHMH 

BHTKaMH npOBOnOKH H npHDaHBaiOTCJI. C Hapy)I{HOH CTOpOHbl 

naiiKH nHWHHe yqacTKH npoBono'leK o6peJaiOTCJI. TaKHM 

cnoco6oM nonyqaeTCJI naiiKa npo'IHax, aKKypaTHaJI H cpaB

HHTenLHO He6on&WaJI DO ,IJ,nHHe H BbiCOTe. Hecymue DOXCKH 

HMeiOT BbiBO,IJ, Hapy)l{y qepe3 KOnbUO ,IJ,nX DO,IJ,a'IH BbiCOKOrO 

Hanpx)l{eHHJI. 

IJocne H3rOTOBneHHJI BbiCOKOBOnbTHOrO CnOJI C60pKa 

npOMbiBaeTCJI B aueTOHe H 3DOKCH,IJ,HbiM KneeM DpHKneH

aaeTCJI cne,IJ,yiOIUee KOnLUO, Ha KOTOpOM MOHTHPYIOTCJI HH

cilopMaUHOHHble DpOBOnO'IKH, Ka)I{,IJ,aJI H3 KOTOpbiX ,IJ,On)I{Ha 

HMeTb BbiBO,IJ, Hapy)l{y KaMepbl. Ilo3TOMY KOHCTPYI<UHJI KOnL

ua J.IJ.eCL .u.pyraH. Anx Jai<penneHHX npoBono'lei< I< I<OnLuy 

npui<neuBaeTCJI .u.ononHHTen&Hoe KOnLuo I puc. 6a, no3 4/ 
H3 0,6- MM cPOnbrHpOBaHHOrO CTei<nOTei<CTOnHTa C BbiTpaB-
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neHHbiMH KOHTai<THbiMH nnoma.u.I<aMH I 1 ,2x18 MM 2 I. Han

poTHB KOHTaKTHLIX DnOIIJ:a,IJ,OK Ha I<OnbUe HMeiOTCJI Da3bl, 

B KOTOpble yKna,IJ,biBaiOTCJI DpOBOnO'II<H, H DOCne HaMOTKH 

BCero CnOJI OHH DpHDaHBaiOTCX K KOHTaKTHbiM DnOIIJ:a,IJ,KaM 

Ha .u.nHHe 8-10 MM. Hapy)I{Hble KOHUbl npoBono'leK o6pe3a

IOTCH, H C O,IJ,HOH CTOpOHbl I<aMepbl DpHDaHBaiOTCJI BbiBO,IJ,bl 

C HH4JopMaUHOHHbiX llpOBOnO'IeK. 

Ha HJroToBneHHYIO 'laCTL KaMepbl, nocne npoMbiBKH 

B aueTOHe, MOHTHPYIOTCJI KOnbUa BHeWHero BbiCOKOBOnbT

HOrO cnox. Ilo TaKOH CXeMe MO)I{eT 6b1Tb H3rOTOBneHO 

n106oe KonH'IeCTBO KaMep B O.IJ.HOM 6noi<e /puc. 6e/. Hei<o

TOpble cilnaHUbl HMeiOT YTOniUeHHJI, B KOTOpble BBHH'IHBaiOTCJI 

lliDHnbKH, C DOMOIUblO KOTOpbiX KaMepa KpenHTCJI Ha BRew

HeM I<apKace /nocne qero MO)I{HO y.u.anHTL TexHonorH'Iec-

KHH pacnopHbiH JneMeHT/. · 

HJrOTOBneHHaJI TaKHM cnoco6oM KaMepa Hepa36opHa, 

H peMOHT ee Tpy.u.eH. HaH6onee qacTa.R HeHcnpaBHOCTL 

KaMepbl - 3TO o6pb1B CHrHanbHOH DpOBOnO'IKH HnH Heo6-

XO,IJ,HMOCTb ee JaMeHbl. B e.u.HHH'IHblx cnyqaxx JTO npouJ

BO,IJ,HTCJI TaK: BO cilnaHuax, Ha MeCTe ,IJ,ecPeKTHOH DpOBOnO'II<H, 

CBepnXTCJI OTBepCTHJI ,IJ,HaMeTpOM 0,5 MM, qepe3 HHX 

y.u.an.~~eTCJI cTapax npoBonoqKa, npo.u.eBaeTc.R HOBax H npa

naHBaeTCJI K KOHTaKTHbiM DnOIIJ:a,IJ,KaM. 3TOT CDOC06 Tpy.u.o

eMOK, Tpe6yeT BbiCOKOH KBanHcPHKaUHH HCDOnHHTenx H BCe 

)l{e He rapaHTHpyeT Ka'leCTBa. 

0THOCHTenhHO npOCTO BbiDOnHJieTCJI peMOHT nonypa3-

6opHbiX KaMep. Anx 3Toro npu HJroToBneHHH KaMepLI 

BHeWHHe KOnbUa He npHI<neHBaiOTCJI, a npH)I{HMaiOTCJI BCDO

MOraTenbHbiMH ,IJ,eTanJIMH, KOTOpble y.u.anJIIOTCJI nocne H3-

rOTOBneHHX CnOJI, a KOnbUa ,IJ,ep)l{aTCJI Ja C'leT CTJITHBaiO

IUeH CHnbl DpOBOnO'IeK. IlpH peMOHTe BHelliHHH BbiCOKOBOnbT

HbiH CnOH y.u.an.ReTCX BMeCTe C KOnbUaMH, llpOH3BO,IJ,HTCJI 

peMOHT H JaHOBO H3rOTaBnHBaeTCJI BbiCOI<OBOnbTHbiH CnOH. 
Tai<HM o6pa30M cpaBHHTenLHO neri<o MO)I{HO peMOHTHpo

BaTL I<aMepbl C O,IJ,HHM HHcPOpMaUHOHHbiM cnoeM HnH Hapy)I{

HbiH HHcPOpMaUHOHHbiH cnoil MHOrocnOHHbiX KaMep. PaCTJI

rHBaHHe Tai<oB: I<aMepbl npu y.u.aneHHH pacnopHoro JneMeHTa 

Ha,IJ,O DPOH3BO,IJ,HTb Ja BHyTpeHHee I<OnbUO. 

B cnyqae ranep6onaqeci<oil KaMepbl Ha «PnaHUbl .u.eilcT

ByeT I<aca TenLHax cocTaBn.RIOIUax CHnbl HaT JI)KeHHJI npoBono-
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qeK. Il03TOMY pacnopHbiH 3neMeHT B 3TOM cnyqae .IJ.On:>KeH 
o6na.u.aTL nOBbiWeHHOH >KeCTKOCTLIO Ha CKpyqusaHHe, a KOnL
u;a npH H3rOTOBneHHH KaMepbl 6e3 CKneHKH He06XO.IJ.HMO 
4JuKcuposaTL oT nposopoTa. B ocTanLHOM KOHCTPYKUH.H 
Koneu; .u.n.H runep6onuqecKHX KaMep ue oTnuqaeTcB oT 
KOHCTpyKD;HH .IJ.n.H D;HnHH.IJ.pHqecKHX KaMep. 

IIepsouaqanLHO KonLu;a HMenu 4JopMy, noKa3auuyro ua 
puc. 6z. Hanpasn.HIOID;He na3bl BblnonH.finHCL ua scex KOnL
u;ax. /KaK y>Ke rosopunocL, ucnonL30Bauue wa6nouos no3-
sonuno ynpoCTHTL KOHCTPYKD;HIO KOneu;/. Iloca.u.Ka O.IJ.HOro 
KonLu;a ua .u.pyroii: no Kouycy c ManhlM yrnoM o6ecnequsaeT 
ux xopowyro u;euTpOBKY, uo B cnyqae uecKneeHHbiX Koneu; 
CKOnL>KeHHe Hapy>KHOrO KOnLD;a no BHyTpeHHeMy Bb13biBaeT 
ocna6neuue uaTH>KeHHH nposonoqeK, no3TOMY ueo6xo.u.uMo 
HMeTL WHKcupoaaHHbiH ynop .u.ns uapy>Kuoro KOnLu;a. 

C u;enLro ynpomeuus H3roTosneHHH Koneu; 6blna npose
peua KOHCTpyKD;HH KaMepbl C 4Jnauu;aMH 6e3 npope3eH 
I puc. 60/. Iloca.u.Ka KOnLu;a BbiCOKosonLTHoro enos npou3-
BO.IJ.HnacL no CMa3aHHOH 3nOKCH.IJ.HbiM KneeM KOHYCHOH qac
TH KOnLu;a, ua KOTopoB: ne>Kanu curuanLHble nposonoqKu. 
He.u.ocTaTKH 3TOH KOHCTPYKUHH B TOM, qTO noca.u.Ka KOnLD;a 
no uu4JopMau;uouubiM nposonoqKaM ysenuqusaeT sepoHT
HOCTL HX o6pb1Ba, H3MeHeHHH HaTH>KeHHH npOBOnoqeK H pac
CTOHHHH Me>K.IJ.Y HHMH, HCKnroqaeT pa360pHOCTL KaMepbl, 

a TaK>Ke co3.u.aeT TPY.II.HOCTH B H3roToBneuHH neqaTHbiX 
nnaT .u.ns pacnaii:KH nposonoqeK /KouTaKTHble nnmua.IJ.KH 
nna T .IJ.On>KHbl pacnonara TLC.H Ha KOHYCHOH noBepXHOCTH/. 
OnTHManLHbiM oKa3anc.H sapuauT KOHCTPYKUHH KaMepbl, 
KOr.IJ.a na3bl BblnOnHHIOTCH TOnLKO Ha KOnLD;aX .IJ.n.H HHWOp
MaD;HOHHbiX nposonoqeK I puc. 6 a, 6, e/. 

~nH o6nerqeHHH ycTaHOBKH KaMepbl Ha pa6oqee MeCTO 
c y.u.aneuueM pacnopuoro 3neMeHTa u nepeuocoM uarpy3KH 
ua uapy>KHLIH KapKac nposep.HnacL pa6oTocnoco6uocTL 
KaMepbl, y KOTOpOH 4JnaHD;bl COe.IJ.HH.HIOTCH npe.u.sapHTenLHO 
uanp.H>KeHHbiM neuonnacTOBbiM u;unuu.u.poM Tonuumoii 5 MM 

I puc. 66/. Ilocne u3roToBneuu.H TaKoii KaMe phi nposonoqKu 
HaXO.IJ.HTC.H B nonyHaTHHYTOM COCTOHHHH. IlpH YCTaHOBKe 
TaKOH KaMephl Ha pa6oqee MeCTO HY>KHOe HaT.H>KeHHe npo
BonoqeiC C03.IJ.aeTC.H paCT.flrHBaHBeM ICaMepbl CHapy>KB 3a 
4Jnauu;hl. B 3TOM cnyqae B pa6oqyro 30HY ICaMepbl .u.onon
HBTenLHO BHOCBTC.H 5 ·10-2 z/cM 2 BeiD;eCTBa. 
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Pa6oque xapaKTepucTHKH KaMep /wupuua nnaTo, Konu
qecTBO WYMOBbiX HMnynLCOB H .IJ.p./ BO MHOrOM 3aBHC.HT 
OT KaqeCTBa H KynLTypbl npoBe.IJ.eHH.H pa60T no HX H3-
roToBneuuro. Hau6onee >KeCTKHe Tpe6osaHH.H npe.IJ.'hHBnHroT
cs K paccTO.HHHIO Me>K.IJ.Y cno.HMH nposonoqeK, K wary 
Me>K.IJ.Y uu4JopMau;uoHHbiMH nposonoqKaMH, K pa.u.uanLHbiM 
CMeiD;eHH.HM OT.IJ.enLHLIX npOBOnoqeiC, ICaqecTBY nosepXHOCTH 
nposonoqeK u T .n. ToquocTL BblnonueHH.H 3THX pa3Mepos 
onpe.u.en.HeTCH TOqHOCTLIO H3rOTOBneHHH KOneu;, TID;aTenL
HOCTLIO HX no.IJ.rOTOBKH K MOHTa>Ky H npH .IJ.HaMeTpaX KaMep 
OT 100 .IJ.O 300 MM COCTaBnHeT ± 0,1 MM. IlpH H3rOTOBne
HHH KaMep npuuuManucL cneu;uanLHble Mepbl no o6ecneqe
HHIO qucTOTbl ua scex onepau;usx TexuonoruqecKoro npo
uecca. KpoMe 3Toro nposo.u.uncs KOHTponL KaqecTBa BLinon
ueuu.H oT.u.enLublx 3Tanos c6opKH KaMepbl /3neKTpuqeciCoii: 

npoqHOCTH oxpaHHbiX 3neKTPO.IJ.OB, Hanuqu.H KOHTaKTa 
H OTCYTCTBHH 3aMLIKaHH.H COCe.IJ.HHX uu4JopMauHOH-
HLIX nposonoqeK, uaTH>KeHHH nposonoqeK H .u.p./. 
l13Mepeuue senuquuLI ua T .H>KeHH.H nposonoqeK npo-
so.u.unocL no nporu6y h uaT.HHYTOH nposonoqKH no.u. 

.u.eiicTBHeM 3a.u.auuoii: nonepequoii: uarpy3KH P . Ilo senuquue 
nporu6a onpe.u.en.HnocL uaT.H>Keuue nposonoqiCu c noMOID;LIO 
Kanu6posoqubJx KpHBbiX /puc. 7/. Ilporu6 B u;euTpe npo
neTa H3Mep.Hnc.H onTuqecKHM MeTO.IJ.OM. ToquoCTL onpe.u.e
neHH.H HaT.H>KeHH.H COCTaBnHna ± 3% npH HaTH>KeHHH 150 Z 

/.IJ.nH lipli2, rJ 100 MKM/ H ± 5% npH HaT.H>KeHHH 50 Z 

/.IJ.n.H W, 0 20 M KM/. ~OCTOHHCTBOM .IJ.aHHOrO cnoco6a H3Me
peHH.H HaTH>KeHH.H .HBn.HeTC.H TO, qTo OH no3BOnHeT H3MepHTL 
uaT.H>Keuse nposonoqKu B npou;ecce H3roTosneHH.H KaMepbl 
ue3aBHCHMO OT uanuqus coce.u.uux nposonoqeK H ux coe
.IJ.HHeHHH Me>K.IJ.Y co6oii. O.u.uaKo TaKHM MeTO.IJ.OM uenL3.H 
H3MepHTL uaT.H>Keuse nposonoqeK, pacnono>KeHHbiX sepTu
KanLHO una uaxo.u..HIUHXC.H B 3aKpb1TbiX o6'beMax. B 3THX 
cnyqagx 6y.u.eT scnonL30BaTLCH MeTO.IJ. onpe.u.eneHH.H uaT.H
>KeHB.H nposonoqeK no pe 30HaucuoB: qacToTe ux Kone6auuii:. 

PaccTO.HHBe Me>K.u.y nposonoqKaMH H cnoHMH H3Mep.H
nocL onTuqecKHM cnoco6oM c ToquocTLIO 0,05 MM. 

QqeHL 3<ll4JeKTHBHOH .HBnHeTC.H nposepKa KaqecTBa H3-
rOTOBneHH.H KaMep no xapaKTepy cseqeuu.H Kopouuoro pa3-
p.H.u.a BOKpyr curuanLHhlX nposonoqeK151 .Xopowo pa6oTaro-

13 



,.,,.,, h a) ,.,.,I h 6) 
7 W ¢20MKM ' P=0,5e L=400MM 

6p52¢ 100MKM 

P=4z L=40Q,.,,., 

3 

T T 
2 DL_ ______ -L--------~-----

10 40 60 e 100 "o tao e 

MM I h 6) 

Dp 52 ¢50MKM 

J 
P•2, L·400 MM 

7 

T 

40 BO 110 e 

Puc. 7. KaAu6poeottHr.re Kpuebre OAJI onpeoeAeHUJI eeAuttUHbl 
HaiiiJIJKeHUJI npOBOIIO'tKU 6 3a6UCUMOCIIIU 01/1 npozu6a. a/ 0/IJI 
eoAb(JpaMa, 6 20 MKM, P =0,5 z; 6/ OAJI 6epuAAueeou 
6pOH3bl Iip£2, 0 100 MKM, p =4 z; ej 0/IJI 6epUIIAUeBOU 
6pOH3bl Iipli2, rf50 MKM, p =2 Z. 

maJI KaMepa npu uanpJI>KeHHH ua ueii - 5 KB H 3a3eMneu
HLIX HHcllopMaU,HOHHblX llpOBOnO'IKaX /Ha B03,D.yXe B TeMHO· 
Te/ uaquuaeT pauuoMepuo cueTHTLCJI. no xapaKTepy cue
'leHHJI MO>KHO CY.D.HTL 0 HeKOTOPLIX .D.ecllei<TaX I<aMepLJ. 
Tal<, npH OTCYTCTBHH I<OHTai<Ta HHcllopMaU,HOHHOH npouonoq
I<H c 3eMneii coce,D.HHe c ueii npouono'II<H uaquuaroT pauLwe 
,D.pyrHX Jipi<O CBeTHTLCJI. npu OTI<nOHeHHH npouonO'IeK OT 
npauunLuoro reoMeTpH'Ieci<oro pacnono>KeHHJI /u paccToJI· 
HHH Me>K,D.y 3nei<Tpo,D.aMH H Ware HHcllopMaU,HOHHLIX npOBOno· 
'lei</ 30Hbl, r,D.e HMeiOTCJI 3TH OTI<nOHeHHJI, Ha'IHHaiOT CBe
THTLCJI paHLWe. no llpOH3BOnLHO pacnono>KeHHblM JIPI<O 
CBeTJimHMCJI TO'II<aM MO>KHO CY.D.HTL 0 DOBepXHOCTHblX ,D.e-
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clleKTax npouono'lei< una ux 3arpJI3HeHHH. B cnyqae 3arpJI3-
ueuHJI nouepxuocTeii cllnauu,eu ua uux BH.D.HLI cueTJimuecJI 
TO'II<H H ,D.OpO>KKH. npH'IHHOH llOJIBneHHJI nepHO,D.H'IeCI<H B03 • 
HHKaiOIIJ,ero cue'leHHJI ua OT.D.enLHLIX npouono'II<ax /npeu
MymecTueuuo B u.euTpe KaMepw/ MO>KeT cny>KHTL Kone6a
uue npouono'IKH ucne.D.CTBHe ocna6neuu.11 uaTJI>KeHHJI. 

no onucauuoii Texuonoruu 6Lino H3roTouneuo uecKonL
I<O THDOB U,HnHH,D.pH'IeCI<HX H rHnep6onH1.feCI<HX nponopU,HO· 
uanLHblX I<aMep ,D.nHHOH OT 400 ,D.O 600 MM H ,D.HaMeTpOM 
OT 100 .D.O 300 MM. Jf3roTaBnHBanHCL Tai<>Ke 6nOI<H I<aMep 
/c I<OnH'IeCTBOM KaMep ,D.O llJITH/ B pa3nH'IHLIX I<OM6HHalJ,HJIX 

/ Kai< C o6mHM I<aTO,D.OM, pUC. 6e, Tal< H C pa3,D.enLHLIMHf. 
!6 7/ 

06 uccne,D.ouauuu pa6oTLI TaKHx I<aMep coo6manocL pauee •. 

B 3ai<nroqeuue auTopLI BLipa>KaiOT 6naro,D.apuocTL 
IO.B.3aueucKoMy, C.M.Kopeu'leHI<O u K.r.HeKpacouy 3a 
nnO,D.OTBOpHble ,D.HCKYCCHH H llOCTOJIHHLIH HHTepec K pa60Te, 
A.C.MouceeuKo 3a yqacTHe B o6cy>K,D.eHHJIX H npoue,D.euue 
H3Mepeuuii ua KaMepax. MLI npH3HaTenLHLI T .C. Tuxououoii, 
E.M.MenLHH'IYK u A.II.fl>ypcouy 3a noMOIIJ,L H yqacTue 
B H3rOTOBneHHH KaMep. 
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