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BseneaHe • 
PassHTHe ivteTO.IlHKH HCKPOBbiX KaMep conpoBO)KJlaeTcSI ysenH'IeHHeM HX 

p83M9p0B H ycnOlKH9HH9M Tpe60B8HHJ!: 1 KOTOpbiM OHH llOn)KHbl YllOBneTBOpSITb. 

TaK, cospeMeHHbie KaMepbi, Hcnon&syeMbie Ha ycKopHTenSix 'laCTHU 6on&woll: 

SHeprHH 1 HM910T pa3M9pbl no nepHMeTpy llO 1,5 X 1,5 M. TaKHe K8M9pb1 1 Ha-

pSillY C XOpomeJ!: M9X8HH'I9CKOII: IlpO'IHOCTbiO H BbiCOKHMH 011TH'I9CKHMH H H30-

nSIUHOHHbiMH K8'19CTB8MH CT9HOK1 l10n)I(Hbl o6nal18Tb1 K8K IlpaBHn0 1 CllOC06-

HOCTbiO pa60T8Tb B CHnbHbiX MarHHTHb!X IlOnSIX H Bbll19p)KHB8Tb H3M9H9HHe 

TeMrr~paTypbi oKpy)KaiOmel!: cpellbi Ha 10-20°. HsroTosneHHe 6on&liiHX HCKpo-

BbiX KaMep, ynosneTsopHIOIIIHX STHM ycnoBHSIM 1 npencTaBnSieT co6ol!: cno)K-

HYIO T9XHH'I9CKYIO 38l18'1y. npo6neMa STa oco6eHHO ycnOlKHHeTCH B Tex cny-

'18SIX1 KOrna 110 ycnOBHHM <fJH3H'I9CKOrO OllbiT8 sneKTpOJlbi K8M9p llOn)KHbl 

~0Jl9p)K8Tb Manoe KOnH'I9CTBO B9lll9CTBa. 3To o6CTOHTen&CTBO IlpHBOllHT K 

He06XOllHMOCTH BblllOnHSITb sneKTpOllbl KOM6HHHpOB8HHbiMH: pa60'IYIO '18CTb 

nenaTb H3 TOHKOi!: MeTannH'I9CKOi!: <flonbrH H 38KperrnSITb ee ~ HaTSIHYTOM 

COCTOSIHHH H8 H9CYIIl9M lK9CTKOM K8pKaCe. MecTa CO'In9H9HHSI sneMeHTOB B 

T8KHX sneKTpOl18X llOn)KHbl 6b!Tb Bb!COKOBaKyyMHb!MH H He HM9Tb OCTpbiX 

yrnOB HnH KpOMOK 1 Cll0C06Hb!X HHHUHHpOB8Tb nO)KHble pa3pS!llbla 

npaKTHK8 paspa60TKH OllHOilpOMe)KyTO'IHbiX KaMep (MOlly nell:) 6on&JUOro 

paaMepa 110K83ana1 'ITO OCHOBHbl9 xapaKTepHCTHKH T8KHX Ka_Mep rrony'I810TCSI 

YllOBneTBOpHTenbHb!MH TOnbKO npH Co6n10l19HHH cnelly!OIIIHX ycnOBHil: HX H3-

roTosneHHSI H IlOJlrOTOBKH K pa6oTe: IlOnpCKH CT9KOn1 H3 KOTOpbiX CKneHBa-
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!OTCSI paMKII K8Mep, JlOJI>KHhl HMeTb ITO BCelt JliiiiHe OJliiH8KOBYIO lllllpiiHY ( pa3-

HIIU8 He Jl0II>KH8 rrpeBbilli8Tb :t_ 0,2 MM) i <flonbra JlOII>KH8 IIMeTb p8BHOMepHOe 

p8Jlii8IIbHO-CIIMMeTpii'IH09 H8TSI>K9HII9i M9CT8 CKneltKII OTJl9IIbHblX '18CT9:it 

aneKTpOJlOB JlOII>KHhl rrpeJlB8piiTenhHO ITOJlBepraTbCSI CIT9UII8IIbHOH MeX8HII'IeC

KOlt II XIIMII'IeCKOit o6p860TKe; ITOBepxHOCTb CTOII8 0 H8 KOTOpOM Up0113BOJliiT

CSI CKneltK8 K8Mepbi 0 He Jl0II>KH8 IIMeTb nepeKOCbl IIIIH OTKIIOHeHIISI OT ITIIOCKO

CTII 60IIbllle qeM H8 't.... 0,5 MM, 11, H8KOHeU, pa60'IIIlt ra3, H8ITOIIHSI!OIUIIA K8Me

py, ae JlOn>KeH conep>K8Tb npHMeceA MHoro8'rOMHhiX r830B. BbmonHeHIIe aTHX 

Tpe60B8HIIlt HeMblCIIIIMO 6e3 HCITOIIb30B8HIISI crreUII8IlbHOrO o6opyJlOB8HIISI HIIII 

rrpHCITOC06neHHS!o K HIIM OTHOCSITCSI 0 rn8BHbiM o6p830M, CT8HOK JliiSI H8TSI>Ke

HIISI <flonhrll II H8KIIeiiB8HIISI ee H8 >KeCTKOe OCHOB8HII9 aneKTpOll8i B8KyyM

Hhlit 60KC C CHCTeMolt OTK8'1KH H H8llOIIHeHHSI K8Mep pa60'IHM ra30M. 

HaMil pa3pa6oT8Hhi npoCTbie ycTpotl:cTaa, no3BOIISIJOIUHe B na6opaTopHbiX 

ycnOBIISIX H3rOTOBIISITb K8Mepbl p83MepoM 1,60 X 1,50 M2 H 6onee II H8ITOII

HSITb IIX p860'IHM ra30M B 'IHCTb!X yCIIOBHSIX. HH>Ke )l8eTCSI OITHC8HHe ST;HX 

ycTpOltCTBo 

B p860Te p8CCM8Tp:HB810TCSI T8K>Ke KOHCTpyKUII:H :H TeXHOIIOrHSI M3rO

TOBneHMSI CHIIbllOTO'IHOrO BbiCOKOBOIIbTHOrO HMrrynbCHOrO reHepaTopa Jlmi ITH

T8HHSI HCKpOBbJX K8Mep 60IIblliOrO p83Mepa, T.e. K8Mep, o6na)l8101UHX 6onblliOft 

co6cTBeHHOfi eMKOCThJO. B aToM reaepaTope ocymecTaneH8 HOBaSI cMcTeMa 

KOMMYT8UHM pa3pSIJl8 0 o6ecrre'IMB8101U8SI Bb!COKYIO H8Jle>KHOCTb reHepaTOp8 

a p86oTe M 6onhlliYJO ero nonroBe'IHOCTh, ucqucnSieMy!O necSITK8MM MMnnu

OHOB Cp868Tb!B8HMH 6e3 nepeH8CTpOHKM IIIIM 38MeHbl OTJleiibHbiX aneMeHTOBo 

1. KoHcTpyKU:IISI Monymr :IICKpoBoti KaMepbi 

H8 pMc. H306p8>KeH8 TMITM'IH8SI KOHCTpyKUMSI MOJlYIISI 6onblliOH llCKpo-

BOH K8Mepblt COJlep>K8UleH Manoe KOIIM'IeCTBO pacceHB8101Uero BeiUeCTB8 H8 

nyTM perMCTf?MpyeMbiX qacTHU. KaK BMJlHO M3 pMcyHKa, aneKTpOJlhi MoaynSI 

BbiiiOIIHeHbl KOM611HllpOB8HHbiMII. 0CHOB8HIISI aneKTpOJlOB cnenaHbl ll3 IIIICTO -

BOrO Jll0p8II!OMMHMSI TBepaolt MapKII TOIIIUHHOA 3 MM, 'ITO o6ecrre'IIIB8eT acelt 

KOHCTpyKUHM MOJlYIISI XOpOlliYIO >KeCTKOCTb. B OCHOB8HHSIX aneKTpOJlOB HMeJOT

CSI OKH8
0 

38KneeHHbie H8TSIHYTOH 8Il!OMIIHHeBOH <flonbi'Ofi TOIIIUHHOH 50 MKM. 
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llllaMeTp OKH8 MO>KeT 6biTb nJ06biM. B naHHOM aapnaHTe Monym 

T8BIISI9T 60 CM. BOKOBbie CTeHKII MOJlYIISI BbiiTOIIHeHbl M3 ITOIIOCOf 

TOm1111H8 KOTOpbiX rron611panacb aKcnepiiMeHTanhHo. Dp11 aToM 6binO Y' 

HO, 'ITO YllOBIIeTBOp11TenbH8SI >KeCTKOCTb II MexaHII'IeCK8SI rrpO'IHOCT 

P83MepOM 150 X 150 CM2 II BbiCOTOlt 2 CM II 6onee o6ecrre'l:IIB8JOTI 

TOIIIUIIHe CTeHOK 10-12 MM. TaKIIe CTeHKII MO>KHO nenaTb K8K 113 

CT9KII8 0 T8K II CIIOeHbiMH 0 H8Up11Mep, H3 JlBYX CII09B BIITpHHHOrC 

TOmuiiHOfi 7 MM. 

Cao6oJlHhiA Kpatl: aneKTpoaoa BhiCTynaeT 38 pa3Mepbi 6oKOBb 

MoaynSI H8 1,5 eM. OrrbiTHbiM nyTeM 6bmo H8Aaeao, 'ITO T8K8SI 

CB060JlHOrO Kp8SI MOJlynelt C 3830pOM OT 1,5 JlO 7 CM JlOCT8TO'IH 

He Bbl3b!B8Tb IIO>KHbiA aneKTpll'leCKIIfi npo6ofi ITO CT9HK9 113-38 

IICK8>KeHIISI IIOIIH. 

KneMMbi JliiSI ITOJlKIIIO'IeHIISI IIMrrynbcHoro H8rrpSI>KeHIISI K MOl 

llOIIHeHbl 113 Jl!Op8IIIOM.IfHIISio J1x KOHCTpyKUIISI II CITOC06 KpenneHIISI K 

Jl8M noK838Hbi H8 p11c. 1 (E). H8 TOM *e pllcyHKe (A) 113o6p8*' 

CTpyKUIISI II ITOK838H CITOC06 CO'IIIeHeHHSI aneMeHTOB Y3II8 B8KYYMH 

Jl8o MeCT8 IIX CO'IIIeHeHIISI npoKneeHbl arrOKCIIJlHOlt CMOIIOtl:. 

2. H3roToaneaHe MoaynH 

a) floarOTOBK8 OCHOB8HHH aneKTpoaa K CKneHB8HHID 

113-38 p83HOCTII T9Mrrep8TypHbiX Koa<fl<!JIIU119HTOB p8Cillllp9HH5 

II Jl!Op8IIIOMIIHIISI KII99Bbl9 C09JliiH9HIIH H8 IIX CTbiKe H9p9JlKO OTCII81 

3ToMy cnoco6cTayeT T8K>Ke o6bi'IHO cn86oe cuennea11e K.neSI c nose] 

Jl!Op8II!OMIIHIISI. llmt ycTp8HeHIISI 3TOro H9JlOCT8TK8 B OCHOB8HIIII 3l 

BJlOilb IIIIHIIII CKIIeiiB8HIISI rrpeJlB8piiT9IIbHO H8CBepniiB810TCSI OTB9pC~ 

M9TpOM .. 3 11 rn8roM .. 100 MM. Kneii:, 38ITOIIIIM9p1130B8Billllfics 

OTB9pCTHHX0 Bb!ITOIIHH9T B llOCII9JlYIOIU9M pOIIb '38KII9IIOK' t C09Jll 

TOp9U CT9KIISIHHOA p8MKII C IIOBepXHOCTb!O 3II9KTpOJl8 (eM. pile. } 

aenHx ynyqwesaH ycnoeaA cuenneHIISI KneH c noaepxHOCT&JO MeT~ 
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nJKHbl HM9Tb ITO BCelt ):lnHH9 OAHH8KOBYJO ll!HpHHY ( pa3-

,Jlll8Tb :!:. 0,2 MM); ifJonbra nomKHa HM9Tb paBHOMepaoe 

'JH09 H8TSDK9HH9j M9CT8 CKneifKH OTUenbHblX 'J8CTe:ll: 

penaapHTenbHO nonaepraTbCH cneuHanbHOH MexaHH'Jec

IPaooTKe; rroaepxaocTb cTona, aa KoTopoM rrpOH3BODHT

e UOnJKH8 HM9Tb rrepeKOCbl HnH OTKnOH9HHH OT IInOCK0-

0,5 MM, H, aaKoaeu, paoo'JHil: raa, aarronHHJOIUHil: KaMe

aTb npHM9C9H MHoroa'roMHbiX raaoB. BblllOnHeHH9 9THX 

0 093 HCIIOnb30B8HHH cneuHanbHOrO OOOpyUOB8HHH HnH 

OTHOCHTCH, rnaBHbiM oopa30M, CT8HOK nnH HaTH me-

B8HHH ee Ha meCTK09 OCHOBaHHe sneKTpOA8j BaKyyM

OTK8'JKH H HanonHeHHH KaMep paOO'JHM ra30M. 

Hbl IIpOCTbl9 ycTpOHCTBa, II03BOnHJOIUHe B naoopaTOpHblX 

b KaMephl paaMepoM 1,50 x 1,50 M
2 

H 6onee H Harron

oM B 'JHCTbiX ycnOBHHX. HHme naeTCSI- OIIHC8HH9 9THX 

MaTpHBaJOTCH TaKme KOHCTpyKUHH H TeXHOnOrHH H3rO

oro BbJCOKOBonhTHoro HMnynhcHoro reHepaTopa nnH rrH

p 6onhruoro paaMepa, T.e. KaMep, o5nanaJOIUHX 6onbruoii: 

hJO. B aTOM reuepaTope ocymecTaneHa HOBaH CHCTeMa 

, o6ecrre>JHBaJOmaH BhlCDKYJO uanemuocTb reHepaTopa 

ero nonrOB9'JHOCTh, HC'JHCnHeMyJO U9CHTK8MH MHnnH-

093 rrepeHaCTpOHKH HnH 38M9Hbl OTUenbHbiX sneMeHTOB. 

KoHCTpyKUHH MouynH MCKposoA KBMephl 

pameHa THIIH'JHSH KOHCTpyKUHH MOUynH OOnblllOH HCKp0-

)1(8TJI9H Manoe KDnH'JeCTBO pacceHBaJOmero semecTBa Ha 

·IX 'JaCTHU. KaK BHAHO H3 pHCYHKa, sneKTpOUbl MOUynH 

rosaHHhlMH. OcHOBaHHH sneKTponoB cnenaHhl ll3 nHCTO -

TB9pUOH MapKH TOn!UHHOH 3 MM, 'JTO ooecne'JHBaeT BCelt 

xoporuy10 mecTKOCTb. B ocaoBaHHHX sneKTponos HMeJOT

,Je HaTHHYTOH anJOMHHH9BOH ¢onbt'Olt TOn!UHHOit 50 MKM. 
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llHaMeTp OKHa MOmeT obJTh nJOobJM. B naHHOM aapHaHTe Monyna oH coc-

TaBnHeT 60 CM. EOKOBbJe CT9HKH MOAyng Bb!llOnHeHbl H3 rronoCOK CTeKna, 

Tonumaa KOTOpbJX non6Mpanach sKcrrepMMeHTanbHo. OpM BTOM Ohino ycTaHoane

Ho, 'JTO YAOBneTBOpHTenbHaH meCTKOCTb H MexaHH'J9CKaH IlpO'JHOCTb MOUynH 

P83M9POM 150 X 150 CM2 H BbiCOTOlt 2 CM H oonee ooecrre'JHBaJOTCSI IlpH 

TOn!UHHe CT9HOK 10-12 MM. TaKHe CTeHKH MOmHO nenaTb KaK H3 uenbHOrO 

CTeKna, T8K H cnoeHb!MH, HallpHMep, H3 llBYX cnoeB BHTpHHHOrO CTeKna 

TOn:IIIHHOit 7 MM. 

Cao5onHhilt Kpalt sneKTponoa BhiCTyrraeT aa paaMepbi OOKOBbiX CTeHOK 

Monyng Ha 1,5 eM. OrrbiTHhiM rryTeM ObinO HaltneHo, 'JTO TaKas:! senH'JHHa 

CBOOOilHOrO Kpas:! MOUyne:ll: C 3a30pOM OT 1,5 llO 7 CM llOCTaTO'JHa, 'JTOObl 

ne Bhi3hiBaTb nomHbiti sneKTpH~JeCKH:ll: rrpoooil: rro cTeHKe na-aa Kpaesoro 

HCKameHHH ITOnH. 

KneMMbi nnH rronKnJO~JeHHH HMrrynbcHoro HanpgmeHHH K MonynJO Bhi-

IIOnHeHbl H3 UJOpanJOMHHHH. I1x KOHCTpyKUHH H CITOCOO KperrneHHH K BneKTpo

llaM rroKaaaHbi na pH c. 1 (E). Ha TOM me pHCYHKe (A) Hao6pamena KoH

CTpyKUHH H IIOKa3aH CITOCOO CO'JneneHHH sneMeHTOB yana BaKyyMHOro BBO

na. MecTa HX coqneHeHHH rrpoKneenbi srroKCHilHO:ll: cMono:ll:. 

2. HaroToaneaHe Moayns:~ 

a) floaroTOBK8 OCHOB8HHH 3neKTpOP8 K CKneHB8HHID 

113-38 pa3HOCTH TeMrrepaTypHbiX KOs$<fJHUH9HTOB paClllHpeHHSI CTeKna 

H llJOpanJOMHHHH KneeBbie COeAHH9HHSI Ha HX CTbiKe HepellKO OTCnaHBaJOTCSio 

3TOMY CIIOCOOCTByeT TaKme OObi'JHO cnaooe cuerrneHHe K.neH C IIOBepxHOCTbJO 

UJOpanJOMHHHH. nng ycTpaHeHHSI BTOrO HeAOCTSTKa B OCHOBSHHH sneKTpOil8 

BllOnb nHHHH CKneHBSHHH IlpensapHTenbHO HaCBepnHBSJOTCH OTBepCTHSI llH8-

MeTpOM .. 3 H lliaroM ios 100 MM. Kne:ll:, 38ITOnHMepH30BaBJllH:ll:CH B 9THX 

OTBepCTHSIX, Bb!IlOnHHeT B IlOCnenyJO!UeM pOnb "38KnerroK", COellHHSIIOIUHX 

Topeu cTeKnHHHOA paMKH c rrosepxHOCTbJO sneKTpona (eM. pHc. 1 (f)). B 

aenHx ynyqmeHRH ycnosuA cuerrneHHH KneH c rrosepxHoCTbJO MeT~a nHCThi 

~ 

5 



j_ 

L 

Ji 

• 

PHc. 1. KOHCTpyKUHSl MOnynSI. 1 - OCHOBBHHe :;meKTpona;. 2 - 60KOB8Sl CTeH

Ka; 3 - OKHO SlleKTpona, 38KJleeHHOe ljlOilbrOito 

~· ~ 
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.n~pan~MHHHR rrocne MexaanqecKo~ o6pa6oTKH rro.naepra~Tca 

TpaaneHH~ B :aneKTpOnHTHqecKO~ B8HHe B 10%-0M paCTBOpe e.n: 

3aTeM rrpoMbiBa~TCR ropgqe~ H xono.nHo~ ao.no~. 3To~ orrepaune 

cg xopomag oqHCTKa rroaepxnocTaoro cnog MeTanna oT OKHcno 

MaCnRHoro naneTa. Tiocne XHMHqecKo~ o6pa6oTKH Ha rroaepxno< 

ITO.Ufle)l(aJUy~. CKneHB8HH~, H8HOCHTCR rpaBHpOBK8 C ITOMOillb~ pyq 

.npenH, 3arrpaanenaott caepnoM .UHaMeTpoM '"' 3 MM. lUepoxo1 

aepxHOCTH MeTanna crroco6cTayeT rrpoqnoMy cuerrneHH~ c HHM Kn 

MepH38UHH. M, HaKoaeu, aerrocpe.ncTaenno rrepe.n cKneHsaaHeM . 
HOCTb OCHOB8HHR :aneKTpo.na TIUaTenbHO ITpOTHpaeTCH 6eH3HHOM 

CITHpTOMo 

6) HaTH*enne H no~KneHBBHHe ¢onbrH 

Ha pHCo 2 H306pa)l(eHa KOHCTpyKUHH ycTpOACTBa ang HBTV)I( 

KneHB8HHR c!JonbrH K OCHOB8HH~ :aneKTpo.na. Ha3BSHHH OT.UenbHbi: 

3TOrO ycTpOifcTBa H He06XO.llHMbie ITORCHeHHR K HX H83HaqeHH~ .08 

rro.n pHcyHKOM. KaK BH.UHO H3 pHcyHKa, HaTR)I(eHHe c!JonbrH rr~ 

ITyTeM Bbl.llBH)I(eHHR rryaHCOHa 16 H3 MaTpHUbl 15. 

B HaTg HYTOM COCTORHlfH BCR TIOBepXHOCTb c!JonbrH TipOTHp81 

HOM H CTIHpTOM 0 a MeCTa, TIO.Ufle)l(8illHe CKneHB8HH~, .llOITOflHIITem 

TbiB8~TCR TOHKOA H8)1(.llSqHo~ 6yMaro~. Tio MecTy CKne~KH OCHOBSH 

.08 H ~Onbra ITnOTHO ITplf)l(lfM8~TCR .npyr K .Upyry C ITOMOIUb~ KOflbU 

ITOflHMepH38UHlf 3ITOKCH.llHOi( CMOnbi aneKTpO.ll rrepeaopaqHB8eTCR H 

cg no ueHTpy ycTpOHCTBa. K KOnhuy 11 KperrHTCR HO)I( (Ha pH< 

ITOK838H), C ITOMOIUb~ KOToporo c!Jonbra 06peaaeTCR H8 pa.UHyc 

pa.nHyCa OKHa :aneKTpo.na Ha 2 CM.3aTeM H3nHlliKlf KneH H c!JonbrH C 

CqHIU8lOTCH t H Kpa~ ciJonbrH UOITOnHHTenbHO ITOKpbiBaeTCH TOH 

arroKCH.UHOA CMOnbi. nocneanee Heo6xo.nHMo .nenaTb anH yaenHqef 

qecKo~ rrpoqaocTH Me)l(aneKTpo.nnoro 3830pa Mo.nyng. B oKoHqaTe 

MeCTO CKneHB8HHR OCHOB8HHR aneKTpo.na C c!JonbrO~ HMeeT BH.U, 

na pnc. 1 rryHKT B. 
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KoHCTpyKUHSI MOilYilSio ] - OCHOBSHHe 3119KTpO/la;, 2 - 60K0Ball CTeH

Ka; 3 - oxno aneKTpona, aaKneennoe ~Oilbrott, 
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IJ.!OpamOMHHHSI ITOCJie M9X8HH'IeCKOH o6pa6oTKH ITOJJ.BepraJOTC:I Xl!MH'I9CKOMY 

Tp8BJI9HH!O B SJI9KTpOJIHTH'I9CKOH B8HH9 B 10%-0M paCTBOpe 91J.KOrO H8Tpa II 

38T9M rrpOMb!B810TCSI rOpSI'I9H H XOJIOIJ.HOH BOIJ.OH, 3TOH orrep8UH9H IJ.OCTHraeT~ 

CSI XOpOlli8SI O'IHCTK8 TIOB9pXHOCTHOro CJIOSI MeTanna OT OKHCJIOB M9T8JIJI8 H 

M8CJISIHOrO HaneTa, ITocne XHMH'I9CKOft o6pa60TKH Ha rrOBepXHOCTb MeTanna, 

ITOIJ.JI9~8lliY!O·CKJI9HB8HHIO, H8HOCHTCSI rpaBHpOBKa C ITOMOllib!O py'IHOft 8JI9KTpo

JJ.penH, aanpaaneaaoif caepnoM JJ.HaMeTpoM "" 3 MM, WepoxoaaTOCTb no

aepxHOCTH MeTanna cnoco6cTayeT npo'IHOMy cuenneHHJO c HHM KneH npH nonH

MepH38UHH. H, H8KOH9U, HerrocpeJJ.CTB9HHO nepen CKJI9HB8HHeM BCSI TIOBepx-
• 

HOCTb OCHOB8HHSI SJI9KTpOIJ.8 TW8T9JlbHO TipOTHp89TCSI 6eH3HHOM H STHJIOBhlM 

CrrHpTOMo 

6) HaTH~eHHe H no~KneHBaHHe ¢onbrH 

Ha pHc. 2 Hao6pa~eHa KOHCTPYKUHH ycTpoftcTaa nnH HBTf~eHHH H non

KneHBaHHH <jlonbrH K OCHOB8HHIO SJ19KTpOJJ.8, Ha3B8HHSI OT.ll9JibHbiX sneMeHTOB 

STOro ycTpOHCTBa H H906XO.llHMb!9 ITOSICH9HHSI K HX H83H8'I9HH!O .ll8Hbl B T9KCTe 

non pHCYHKOM. KaK BHIJ.HO H3 pHCYHKa, HaTH~eHHe <jlonbrH npoHSBOJJ.HTCSI 

rryTeM Bb!IJ.BH~9HHSI rryaHCOH8 16 H3 MaTpHUbl 15, 

B H8TSIHYTOM COCTOSIHHH BCSI ITOBepXHOCTb <jlonbrH ITpOTHpaeTCSI 6eH3H

HOM H CITHpTOM, a M9CT8 0 ITO.llJI9~8lUH9 CKJI9HB8HHIO, .llOTIOJIHHT9JlbHO o6pa6a

Tb!B810TCSI TOHKOH H8~.ll8'IHOH 6yMaroif, ITo M9CTy CKJI9HKH OCHOB8HHe SJI9KTpO

.ll8 H <Ponbra ITJIOTHO npH~HM810TCSI JJ.pyr K JJ.pyry C ITOMO!Ub!O KOJlbU8 11, ITocne 

ITOJIHM9pH38UHH SITOKCHIJ.HOH CMOJlbl SJI9KTpOIJ. rrepeBOp8'IHB89TCSI H 38Kp9TIJISI9T

CSI ITO U9HTpy ycTpOHCTBa, K KOJlbUY 11 KperrHTCSI HO~ (Ha pHCYHKe OH He 

rroKasaH), c rroMOWbJO KOToporo <jlonbra o6pesaeTCSI Ha panHyce, 6onbrue 

panHyca OKHa sneKTpona Ha 2cM,3aTeM nsnHillKH KneH n <jlonbrH c sneKTpon 

C'IHWB!OTCSI , H Kpaif <jlonbrH IJ.OTIOJIHHT9JlbHO TIOKpb!B89TCSI TOHKHM Cnoe 

SITOKCHIJ.HOH CMOJihl, ITOCJI9JJ.Hee He06XOIJ.HMO IJ.9JI8Tb IJ.JISI YB9JIH'I9HHSI SJI9KpH 

'I9CKOH rrpO'IHOCTH Me~sneKTpOJJ.HOro 3830pa MO.llYJISI, B OKOH'I8T9JlbHOM BH.ll 

M9CTO CKJI9HB8HHSI OCHOB8HHSI SJI9KTpOIJ.8 C <jJOJibrOft HM99T BHIJ., ITOK838HHhl 

aa pHc. 1 rryHKT B. 
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B) CxnenBasne Mo~ynH 

KaK y)l(e ynoMHH8liOCb 1 .llml OKOH'I8T9libHOti: coopKH MO.llYliH HI 

cTon c xopowo BbipoaHeHHOt!: noaepxHoCTblO. KoHcTpyKUHSI TaKor 

noKaaaHa Ha pHc. 3. CKneHaaHHe MoaynH rrpoH3BO.llHTCH a cneayK 

cneaoaaTenbHOCTH. Ha cTon HacTHnaeTcH nonHaTHlieHoBaH nneHKa, i 

pyro KnaaeTcH aneKTpoa. Ha ero noaepxHoCTb no seaMy nepHMeTp: 

BHpOB8HHOfi ,llOpO)I(KH H8HOCHTCSI TOHKHfi CliOfi 9llOKCH,llHOfi CMOlibl 

OOliblll9 1 '19M TOliiiiHH8 CT9HKH MO.llYliH H8 10 MM. 3aTeM CT9KliSIHHbie I 

npoTepTbl9 H8lli8TblpHbiM cnHpTOM 1 YCT8H8BliHB810TCSI Ha 9TOT Knej 

)I(HMaroTCSI K aneKTpoay nHHet!:KaMH 2. Yrnbi a cTeKliSIHHot!: paMK 

npOM83biB8lOTCSI anOKCH.llHOfi CMOJ!Ofio Docne llOliHMepH38UHH KliaSI 

'18CTb MO.llYliH rrepeBOp8'IHB89TCSI H H8Kli9HB89TCSI 1 K8K H B nepBOM 

H8 BTOpOfi 9li9KTpO.llo 8 OKOH'18T9libHOM BH.ll9 M9CTO CKli9HB8HHSI 9, 

C OOKOBOt!: CT9HKOfi HMeeT BH.ll 1 nOK838HHblti: Ha BbiHOCHOfi '18CTH 

pHC. 1 ( r). YaeliH'I9HHe IIIHpHHbl Knee sot!: llOPO)I(KH no cpaBH9HHlO 

Hot!: cTeHKH Ha 10 MM Heo6xO.llHMO .llliSI ycHneHHSI npo'IHOCTH CKI 

H YllliHH9HHSI rryTH 9li9KTpH'19CKOrO llpOoOH ITO llOB9pXHOCTH CT9HKH, 

MoaynH, CKneeeHbie no aToll: TexHonorHH, ycrreliiHO Bbi.llep)l(al 

T8HH9 npH H3M9H9HHH TeMnepaTypbl OKPY)I(810III9ti: Cp9.llbl OT + 12 ll 

3. YcTpoficTBo ang pesKn cTeKna 

YcTpot!:cTBO CKOHCTpyHpoaaHo Ha 6aae ropH30HT8libHo-<1Jpe 

CT8HK8 MapKH f34>C. 06WHti: BH.ll 9TOrO ycTpOt!:CTB8 IIOK838H H• 

Paapea cTeKna Ha rronocKH rrpoH3BO.llHTCH c rroMOlllbiO·MeTannH'IeCKH 

c anMaaHot!: KpoMKofi. OaHoapeMeHHo MoryT oTpeaaTbCH 5 nnacTH~ 
HOt!: ,llO 20 MM. llliHH8 O.llHOro paapeaa COCT8BliSI9T 750 MM 1 .ll8lif 

rrepe,llBHraeTCSI no Hanp8EliSilOWHM peti:KaM B HOBOe nOliO)K9HHe 11 

YllliHHSI9TCSI eme H8 750 MM. lliHpHH8 OTp9389MbiX noliOCOK 38.ll89TCSI 

BO'IHbiMH lllaftoaMH 2, KOTOpble CT8BSITCSI Ha lllnHH.ll8lib CT8HK8 M9)1(l 

IIIHMH .llHCK8MHo To'lliOCTb IIIHpHHbl OTpeaaeMbiX nOliOCOK 110 Bceft Ill! 

T8BliSI9T :!:_0, 15 MM • 
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B) CKneHB8HHe Mo~ynH 

KaK y~e ynoMHHanocb, ans oKoHqaTenbHofi coopKH Moayns HeooxoaHM 

CTOn C XOpOliiO Bb!pOBHeHHOA noBepXHOCTb!Oo KoHCTpyKUHH T8KOrO CTona 

noKaaaHa Ha pHc. 3. CKneHBaHHe Moayns npoHaBoaHTCH B cneayromefi no

cTreaoaaTenbHOCTH, Ha CTOn HaCTHnaeTCH nonH9THneHOB8H nneHK8 1 Ha KOTO

pyiO KnaaeTcH sneKTpoa. Ha ero noaepxHoCTb no aceMy nepHMeTpy Harpa

BHpoaaHHOfi aopo~KH H8HOCHTCH TOHKHA cnofi SnOKCHAHOfi CMOnbi liiHpHHOA 

OOnb!lie 1 qeM TOn!liHHa CTeHKH MOaynH Ha 10 MM, 3aTeM CTeKnHHHbie IInCTHHKH, 

npoTepTbie H8lii8TblpHbiM CnHpTOM 1 ycTaHaBnHBBIOTCH Ha 9TOT KneA H npH

~HM8IOTCH K sneKTpoay nHHeAKaMH 2. Yrn~ B cTeKnHHHoA paMKe TaKme 

npOM83biBaiOTCH SnOKCHAHOA CMonoA. Docne nomiMepH38UHH Knesr roTOB8H 

qacTb Moayns nepeaopaqHaaeTCH H HaKneHBaeTcH, KaK H B nepBOM cnyqae, 

Ha BTOpoA sneKTpOAo 8 OKOHqaTenbHOM BHAe MeCTO CKneHB8HHH sneKTpoaa 

C OOKOBOfi CTeHKOA HMeeT BHA 1 nOK838HHb!A Ha Bb!HOCHOA qaCTH pHC, 3 H 

pHC. 1 ( r) 0 YaenHqeHHe lliHpHHbl Knee BoA aopo~KH no cpaBHeHHIO c TOnillH

HOA CTeHKH Ha 10 MM HeOOXOAHMO anH ycHneHHH npoqHQCTH CKn9HB8HHH 

H yanHHeHHH nyTH sneKTpHqeCKOrO ITpOOOH ITO nOBepXHOCTH CTeHKH, 

MoaynH, CKneeeHbie no STolt TexHonorHH, ycrremuo Bbiaep~anH HCnbi

TaHHe npH HaMeHeHHH TeMnepaTypbi oKpy~aromefi cpeabi oT + 12 ao +34°C, 

3. YcTpofiCTBO anH peaKH cTeKna 

YcTpoAcTBO CKOHCTpyHpoaauo Ha 5aae ropH30HTBnhHo-~peaepuoro 

CTaHKa MapKH f8~C, 00illHH BHA STOrO ycTpOti:CTB8 nOK838H H8 pHc,4, 

Paape3 CTeKna Ha ITOnOCKH ITpOH3BOAHTCH C ITOMOillbiO·MeTannHqecKHX AHCKOB 

c anMaaHoA KpOMKoft, OaaoapeMeHHo MoryT OTpeaaTbCH 5 nnacTHH TonmH

Hoft ao 20 MM. DnHHa oaHoro paapeaa cocTaBnHeT 750 MM, aanhme cTon 

nepeaaHraeTCH no HarrpaEnHIOillHM peftKaM B Hoaoe nonomeHHe H paapea 

yanHHsteTCH eme Ha 750 MM, illHpHHa oTpeaaeMbiX nonocoK aaaaeTcst ycTaHo

aoqHbiMH maftoaMH 2, KOTOpbie CT8BHTCSI Ha llinHHAenb CTaHKa Me~ay pe~y

'illHMH aHcKaMH, ToqlloCTb lliHpHHbi oTpeaaeMbiX nonocoK no aceft anHHe coc

TaansreT :!:_0,15 MM • 
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PHc, 3, CTon llRB c6opxH MOilynB, I - ocaoaaaHe; 2 - ycTanoaoqaaB nnH
Ta; 3 - 6onTbl llRSI KpenneHHSI RpHlKHMHbiX RHHeex; 4,5 - pe3HHOBble 

RpOKRBilKHi 6 - anexTpOJli 7 - IOCTHpOBO'IHble BHHTbl llRB BblpBBHH

BBHHSI RROCKOCTH YCTBHOBO'IHOl! RRHTbl 2; 8 - HanpaBRBIOUlHe BHRKH; 
9 - nonocxa cTeKna. 
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PHc. 4. YcTpoitcTao anH peaKH cTeKna. 1 - cTaHHHa ~peaepaoro cTaHKa; 
2 - ycTaHOBO'IHbie wai!:6bii 3 · - anMa3Hbie aHCKH; 4 - cTeKnoaaro

TOBKa i 5 - npOTHB9Hh anH 3MYnhCHHi 6 - noaKnaaKa H3 XnopaHHK
na TomuKaolt 3-4 MM. noaKnaaKa npeaoxpaaHeT anMa3Hbie aKCKH 
OT BH6paUHH npH BbiXOae HX H3 CTeKna; 7 - npHlKHMbl anH ~HKC8UHH 
CTeKna; 8 - BepXHHit nepeaBHJKHOit CTOn C HanpaBnSIIOIUHMH peitK8MHi 
9 - HHlKHHit CTOn C HanpaBnHIOIUHMH peitKaMK 10

1 
YCT8HOBneHHbiit 

Ha CTOne CTSHKSo 



I , 
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4, CncTeMa OTKB'IKH H HarronHeHIHI Monymr pa6o'!HM ra3oM 

HarronHeHHe HCKpOBhiX KaMep 6onbruoro paaMepa pa6?'1HM ra3oM MO~Ho 
IIpOH3BOilHTb1 KaK H3BeCTHO, nn6o MeTOilOM rrpo.nysa raaa, nn6o B BaKyyMHOM 

6oKte, B rrepsoM cnyqae orrepaunH no HarronHeHnro KaMep HBnHeTcH rrpocTo~ 
n ee MO~Ho ocymecTBnHTb rrpn aTMoc~epHoM .nasneHnn. O.nHaKo rrpn sToM He

rrponaso.nnTenbHO pacxo.nyeTcH 6onbmoe KonnqecTso pa6oqero raaa n Harron

HeMMe rrony'laeTcH He'IHCThiM. HarronHeHHe ~e KaMep rro BTopoMy MeTo.ny cno~
Hee H Tpe6yeT IIpHMeHeHHH CIIeunanbHOH BaKyyMHO~ CHCTeMbi, 0UH8KO 3TH 
qno~HOCTH OKyiiaiDTCH rapaHTHpOB8HHOH 

'IHCTOTOH HarronHeHHH H 6onbill0~ 
SKOHOMHefi pa6oqero ra3a, Paapa60T8HH8H H8MH CHCTeMa HarronHeHHH H30-

6pa~eHa Ha pnc, 5, npHHUHII .nefiCTBHH 3TOH CHCTeMhl Xoporuo BHUeH H3 pHCYH

Ka, Bo BpeMH OTKa'!KH Tpy6Ka 6 cny~HT UnH 3BaKyaUHH B031lyXa H3 60KCa 

n Mo.nynH, a Tpy6KH 10 n II - .nnH H3MepeHnR paaHoCTH .nasneHnA raaa B 

3THX o6~eMaX C IIOMOillbiD 'IYBCTBHTenbHOro llH~~epeHUHanbHOro M8HOMeTpa 9, 
OcHOBHbiM sneMeHTOM 

SToro MaHOMeTpa HBnHeTCH llHa~parMa 8, Bbi-
IIOnHeHHaH H3 TOHKO~ pe3HHhi, PaaHHUa llBBneHH~ B 2 MM pT. CT, Bbi3biBaeT 

I .. BbliiY'IHBaHHe" llHa~parMbl Ha 2 CM, 

C IIOMOillbiD BeHTHnH 18 IIpOH3BOilHTCH perynHpOBKa CKOpOCTH OTKa'IKH 

soa.nyxa H3 6oKca, a BeHTHnH 19 - H3 Mo.nynH. BeHTHnb 17 B sTo BpeMH 

aaKpbrT, CKopocTn OTKa'!KH rro.n6nparoTCH TBKHMH, 'IT06br paaHOCTb .nasneHn~ 
B o6'beMax 6oKca n Mo.nyng He BbiXOilHna a a .norrycTHMbre rrpe.nenbr ( o6bi'IHo 

2 MM pT,CT,) • npH HarronHeHnH MO.Ilyng BeHTHnb 18 3aKpb!T, C IIOMOillbiD 

BeHTHnH 19 perynnpyeTCH CKOpOCTb ITO.Ila'!H raaa B o6~eM MO.Ilyng, a BeH

•Tnne~ 2 H 17 - CKOpOCTb BIIYCKa B031lyxa B 06'be~ 6oKca, npn STOM paa

HOCTb .nasneHn~ B o6'beMax B Te'!eHne scero speMeHH HarronHeHnH rro.n.nep~n
BaeTcSI B aa.naHHbiX rrpe.nenax. HarronaeHne Mo.nyns H 6oKca se.neTCSI .no aT
Moc~epaoro .nasneHHSI, 

5, HMnynhCHbif:l reuepaTop 

K HBCTOH[QeM~ BpeMeHH B JIHTepaType ony6nHKOBaHa 06illHpHaSI HH~OpMa
UHR 0 pa3nH'!Hb!X pa3p.!ilOOTKaX BblCOKOBOnbTIIOIX HMnynbCHblX reaepaTOpOB Ha 

60JibillHe TOKH, pa6bTaiD!QHX B 8TMOC~epe B031lYXa, 0.nHaKo, ecnH HHTepeCOBaTb-

12 

~ 

~ 

Pnc. 5, 

f- ;- !t-
1 

\\26 
\ 
\211 

i 
,§_ 

If 8aK!J':JHHOMI:J 
HQI!Ot!!J 

I _______ .,.._.J 

- l@g_ __ ~ --~- ----i 

CncTeMa oTKa'!KII 11 aarronHeHHH MoaynH pa6o'!HM raaoM. 1,6, H 
11 - BaKyyMHbie Tpy6KHi 2,3 1 7,17,18,19,20 - BeHTHnl!; 4,5 - M 

DaKyyi\IeTpbli 8 - AHa<jlparMa AH<jl<jlepeHUHanbHOI'O M8HOMeTpa 9; 
13,23 - rH6Kne mnaHrH; 14 - KpblllJK8 C onHBKofi; 15 - WITHnbH 

anH noAIKBTHSI aaepubi 21 K 6oKcy; 16 - waennep, o6ecne'!HBai 

60KCY 60KOBYID IKeCTKOCTbi 22 - pe3HHOB8SI ITpOKIT8AK8 nnH BBH 

Horo ynnoTHeHHH aaepuhr; 24 - Moaynh; 25,26,28 - 6annoHhi c 

60'Il!M I'830Mi 27 - 60KC 1 CBapeHHbli! H3 ITHC_TOBOi! CT8ITH TOITIII 

noll 10MM. 
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SI MonynSI pa6olfi!M raaoM 

oro paa\fepa pa6?lfHM raaoM MO>KHo 

M rrpoayaa rasa, nH6o B aaKyyMHOM 

ITOnHeHHID KaMep RBnS!eTCSI' 11pOCTO~ 

oM aaaneHHII. OaaaKo rrp11 aToM ae

onHqecTBo pa6oqero rasa 11 aarron

>Ke KaMep rro BTopoMy MeToay cno>K-

BaKyyMHO~ CIICTeMbi. OaaaKo aTH 

lfiiCTOTOfi HaiTOnHeHHSI H 6on&lliOfi 

Sl HaMil CIICTeMa HarronHeHHSI H30-

fi CIICTeMbl XOpOIIIO BllaeH 113 piiCYH-

anSI aaaKyau1111 Bo3ayxa 113 6oKca 

epeHIIH pa3HOCTH aasneaHA ra3a 8 

o LIIIQJijlepeHullan&Horo MaHoMeTpa 9. 

eTpa S!BnS!eTCSI AHa<jJparMa 8, Bbi

B 2 MM pT. CT. Bbl3biBaeT 

CSI perynHpOBKa CKOpOCTH OTKa~KH 

oaynH. BeHTHn& 17 B aTo BpeMSI' 

TaKIIMII, lfT06bi pa3HOCTb aasneHH~ 

Sa LlOITYCTHMhie ITpeaenbi ( 06bllfHO 

Sl BeHTIInb 18 3aKpbiT. C ITOMOllibiO 

II rasa B o6'beM Moayng, a sea

s o6'beM 6oKca. ITpH aToM pa3 -

ro speMeHH aarronaeaHn ~ rroaaepJ«H-

Moayng H 6oKca seaeTCR ao aT-

Top 

Oay6nHKOBaHa 06IIIHpHaSI' HHQJOpMa

T.IIIoiX HMrryn&CHbiX reHepaTOpoB Ha 

aoyxa. OaaaKo, ecn11 IIHTepecosaTb-

If BaKIJ'JHHO""i 
Hat'Ot'!/ 

I 

--' 

~16!JIL__-~--·--------i 

Puc. 5. CncTeMa OTKalfKH n HanonHeHHH MonynH pa6olfHM raaoM. 1,6,10, 
11 - BBKyyMHbl8 Tpy6KIIi 2,3, 7,17,18,19,20 - B8HTHnH; 4,.5 - MBHO
BaKyy!>.teTpbli 8 - nHa<jlparMa nH<jl<jlepeHuHanbHOro MaHoMeTpa 9; 
13,23 - rH6K!Ie mnaHrHj 14 - Kpb!!IIKa C OniiBKOil:j 15 - WITHUbKH 
.l:WSI ITOAJKBTHSI ABepUbl 21 K 6oKcy; 16 - UJBennep, o6ecne•IHBa!OIIIHit 
60KCY 60KOBYIO JKeCTKOCTbj 22 - pe3HHOB8SI ITpOKnaLIKB anSI BBKyyM
HOPO ynnoTHeHHSI nsep!lbli 24 - Monynh; 25,26,28 - 6annOHhi c pa-
6oqnM ra30Mj 27 - 60KC 0 CBapeHHblit H3 nHC,TOBOit CTBUH TOUIIIH-

HOit 10MM. 
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HMnyn&CHbiA renepaTop. A - KOHCTpyKUHll 1 B - npnaunnnan&Hall 

cxeMa renepaTopa. 1 - KapKac H3 oprcTeKna; 2 - KOHilencaTopbi 

B 

C 1; 3 - KOHT8KTHb!9 wall6b!j 4 - npOKIIBilKB H3 MBCJIOCTOl!:KOlt pe-

3HHblj 5 - BBOil llllll O'IHWBIOWero Hafipll lK9HHll £
2 

, Heo6XOilHMOro 

llllll K8M9pblt 6 - BBOil llllll Bb!COKOro H8Up!!lK9HHll E I j 7 - conpo

THBn9HH9 38pllllKH R1 i 8 - SHOll, BblfiOJIH9HHblll H3 H9plK8B9IOWell 

CTBIIHt 9 - CTOOOpHblll BHHTj 10 - BTYIIK8 H3 oprcTeKna; 11 - CO

npoTHBII9HHe; 12 - Bb!BOil llllll HMDyJI&Ca; 13 - 9MKOCTb C
2 

i 14 - BBOil 

1111!1 HMnyn&ca 'nolllKHra'; 15 - conpoTHBnenne R ; 16 - xneMMa 

'aeMnll'. E - KOHCTPYKUHll CHCT9Mbl DOillKHraiOWJA 9119KTpOil-K8TOil. 

1 - DpHlKHMH8ll Walt6a H3 ·oprCTeKna; 2 - fiOillKHrBIOWHll 9/ISXTpOilt 

3 - BTYIIKB H3 oprCT9Kna; 4 - BTyJIKa H3 naTyHHj 5 - KOHTpraltxa; 
6 - KaTOilt 7 - BHHTblt 8 - BBOilHBll K119MMa K KBTOilY• 
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est TOJlbKO f'9H9p8T0p8MH 1 KOT0pbl9 pa60T8IOT npH M81lbiX aMnJIHTYJll 

)!{Hf'810IIlHX HMnynbeOB, H9 np9BbiW8IOIIlHX HSeKOilbKO KHJIOBOilbT, TO Kp 

aeHHA .o reHepaTopax TaKoro Knaeea peaKo eyJKaeTeH. Mbi nposenH 1 

HHSI npaKTHqeeKH Beex exeM T8KHX reHepaTOpOB, H3B9eTHbiX no JIHT9f 

H HeeneJlOB8JIH HX Ha H8Jl9lKHOeTb H JlOnroseqHOeTb/ 1/ • Mbl H8WJIH, q 

6hiM y3JIOM B eHJibHOTOqHbiX f'9H9p8T0p8X SIBJISISTeSI eHeT9M8 nOJllKl 

BeSX H3B9eTHbiX f'9H9paropOB paceMaTpHB89MOf'O Knacea H8H60JibWHM 

cpa68Tb!B8HHA ·xapaKT9pH3yiOTeSI JIHWb reHepaTOpbi Hf'OJibqaTOf'O THna 

paJibHOit IOeTHpOBKOA. 0JlH8KO H JlllSI 3THX reHepaTOpOB o6mee qHCJIO e 

saHHA ae npeBbiWaeT 500 TbieHq, noene qero noJllKHraiOIIlHA aneKTpo, 

XOJlHMO oqHW8Tb OT OKHeJIOB H JlOnOJIHHTSJibHO IOCTHpOB8Tbo HaMil pa3f 

HOBBSI eHeTeMa nOJllKHf'8 KOJibUSBOf'O THna, KOTOpaSI JlOIIyeK89T aeeSIT 

JIHOHOB BKJIIOqSHHA reHepaTopa. 

KoHeTpyKUHSI eHeTSMbl nOJllKHf'8 0 eoCTOSIIIl8SI H3 IIOJllKHf'BIOIIl9f'O S 

Jl8 H K8TOJl8 0 nOK838H8 H8 pH eo 6 (A H B) • 

B KaqeeTB9 IIOJllKHf'8IOIIl9f'O 3J19KTpOJl8 B 3TOH eHeTeMe Menon 

MeM6paHa, BbiiiOJIH9HH8SI 113 JIHCTOBOJi H9plK8B9IOIIl9A eT8JIH TOillllHHOit 

KaTOJl eaenaH TaKJKe na HepJKaBeiOmeA eTann. IOeTHpOBKa aaaopa 

K8TOJlOM H IIOJllKHf'8IOIUHM 3JI9KTp0JlOM oeyiueeTBJISI9TeSI nyTeM nepel 

K8TOJl8 no p93b60BOH BTYJIKS. 

l1enOJib3YSI KOilbUSByiO CHCTeMy nOJllKHf'a 1 Mbl p83p860T8JIH KOM 

HMIIYJibCHbiH reHepaTOp. Ero KOHeTpyKUHSI H npHHUHIIH8JlbH8SI eXaM 

38Hbi Ha pne, 6 (A H B). BpeMH KOMMyTaUHH ToKa B aTOM reHepaTc 

T8BJISI9T 10-15 ReeK. fipll 8T<?M 8MnJIHTYJl8 IIOJllKHf'8IOIIl9f'O HMnynbea 

JISIST 3-5 KB 0 a B9JIHqHH8 KOMMyTHpyiOIIl9f'O TOK8 JlOCTHf'89T 10 K8 npl 

JK9HHH Ha aHOJle 20-30 KB. B KaqeeTBe pa6oqlfx eMKoeTeA B reH 

HenonbayiOTeSI nnoeKHe KepaMHqeeKHe KOHJleHeaTopbJ THna KBH H 

u HanpHlKSHHe 30 KB. Bee paauoTexHuqeeKHe aneMaHThi reHepaTopa 

CTH H eonpOTHBJ19HHSI - MOHTHpyiOTeSI B K8pKaee H3 opreTeKJ18 H 

IOTCSI TpaHC(j>OpMaTOpHbiM M8CJ10Mo TpaHe¢opM8TOpH09 M8CJ10 0 H 

H30J1SIUHOHHbiMH ljlyUKUIUIMH, BbiiiOJIHSI9T pOJib ynpyroro Jl9MII<flepa Jl 

Jl911e8TOpOBo fipH 60JibWHX TOKOBbiX H8rpy3K8X KOHJl9HC8TOpbl 38 eq~T S 

CTpiiKilHII HeiibiTb!BalOT CHJibHbl9 yJibTp83ByKOBbl9 KOJI968HIIH• Eenll f'9Hep 
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reHepaTop. A - KOHCTpyKQHH 1 B - npHHQHDHan&HaH 

TOpa, I - K8pKac H3 oprcTeKna; 2 - KOH.!leHC8TOpb! 

y 

KTHbre wai!6br; 4 - npoKnanKa H3 MacnocToi!KoA pe

BBO.!l .!lnH O'IH!Uaroruero HanpH JKeHHH E
2 

, Heo6xo.!lHMOro 

6 - BBO.!l .!lnH Bb!COKoro H8DpHlK9HHH E
1 

j 7 - COOpo-

1'8PH.!lKH R1 ; 8 - BHO.!l, Bb!DOnHeHHb!i! H3 H9plK8B9JO!Uelt 

8 

CTonopHbri! BHHTi 10 - BTynKa na opr.cTeKna; II - co-

; 12 - Bb!BO.!l .!lnH HMDyn&ca; 13 - eMKOCTb C ; 14 - BBO.!l 

'nO.!llKHra'; 15 - conpoTHBneHne R ; 16 - 2KneMMa 

- KOHCTpyKQHH CHCT9Mb! DO,!llKHraroru.&t aneKTpO.!l-KBTO.!lo 

Hast wall6a ua oprcTeKna; 2 - DO.!llKHraroruilll aneKTpon; 

H3 OprCTeKna; 4 - BTynKa H3 naTyHHj 5 - KOHTprai!Ka; 
7 - BHHTb!j 8 - BBO.!lH8st KneMMa K K8TO,!ly, 
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esi TOJibKO reaep8TOp8MR, KOTOpb!e pa60T810T IIpR M8Jib1X 8MIIJIRTYJl8X IIOJl

)!{Hra!O!IlRX RMIIYJibeOB, He rrpeBbllli8101IlRX HeeKOJibKO KRJIOBOJibT, TO Kpyr eae

)leHRit .o reaepaTopax TaKoro Knaeea peaKO ey)KaeTeH. M&x rrpoaenR RCIIhiTa

HRSI rrpaKTRqeeKR aeeX exeM T8KRX reHepaTOpOB, R3BeeTHbiX ITO JIRTepaType, 

R ReeneJlOBSJIR RX Ha HaJle)KHOeTb R JlOnroaeqaoeTb/ 1/, M&I H81IlJIR, qTQ ena-
6&IM y3JIOM B eRJibHOToqHbiX reHepaTopax SJBJisteTest eReTeMa IIOJl)!{Rra. 113 

aeex RaaeeTHhiX reHeparopoa paeeMaTpRBaeMoro Ii:naeea HaR6onbliiHM qRcnoM 

epa6aTb!B8HRA ·xapaKTepH3YIOTeSI JIHlllb reHepaTOpbl HrOJibqaToro TRIIa e ueHT

paJibHOit IOCTRpOBKOit. 0nHaKO R JlJISI STRX reHepaTOpOB o6mee qReno epa6aTbi

B8HRit He rrpeB&IlllaeT 500 T&xegq, rroene qero IIOJl)KRraJOmRA aneKTpon aeo6-

XOJlHMO oqR!Il8Tb OT OKReJIOB II JlOIIOJIHRTeJibHO !OeTRpOB8Tb. HaMR paapa6oTaHa 

HOB8SI eReTeMa IIOJl)KHra KOJibUeBOrO TRIIa, KOTOp8S1 JlOIIyeKaeT neeSITKR MRJI

JIROHOB BKJIJOqeHHit reHepaTopa. 

KOHCTpyKURSI eHeTeMbl IIOJl)KRra, eoeTOSI!Il8SI R3 ITOJl)KRraJOWero aneKTpo-

Jla R KaTona, noKaaaaa aa pRe. 6 (A R E). 

B KaqeeTBe IIOJl)!{RraJO!Ilero aneKTpOJla B STOit eReTeMe ReiiOJib3yeTest 

MeM6paHa, BbiiiOJIHeHHaSI R3 JIRCTOBOii Hep)K8Be10Weit eT8JIR TOJI!IlRHOit 0,1 MM. 

KaTon enenaH TSK)!{e Ra aep)!{aBeJOmeii eTann. IOeTRponKa aaaopa Me)!{Jl.Y 

KaTOJlOM R IIOJl)!{Rra!OWRM SJieKTpOJlOM oeymeeTBJISieTeSI rryTeM rrepeMemeHMSI 

KaTona no peab6oaoa nTynKe, 

l1cnOJib3YSI KOJibUeByiO CHeTeMy ITOJl)KHra, Mbl paapa60T8Jill KOMITSKTHbiA 

RMrrynbeH&Iii reHepaTop. Ero KOHeTpyKURSI R npHHURIIRaJibHast exeMa rroKa

aaH&I Ha pRe. 6 (A R B). BpeMSI KOMMyTaURH ToKa a aToM reaepaTope eoe

TaBnHeT 10-15 HCeK, npu STOM 8MITJIHTYJl8 ITOJl)KHraJO!Ilero RMITYJibea eoeTaB-
1• 

JISieT 3-5 KB, a BeJIHqHHa KOMMYTHPY!Oillero TOKa JlOCTHraeT 10 Ka ITpH HaiTpSI-

)!{eHMM aa aaone 20-30 xn. B KaqeeTae pa6oqnx eMKoeTeA a reaepaTope 

nerronbayJOTest nnoeKne KepaMnqeeKne KOHJleHeaTop&I Tnrra KBH aa 10 aljl 

H aanpH*eHHe 30 KB. Bee panuoTeXHRqeeKRe aneMeHTbi reHepaTopa 9MKO-

eTH H eorrpoTHBJI9HHSI - MOHTHpy!OTeSI B KapKaee H3 opreTeKna H aannaa

IOTCSJ TpaHC!j!OpMaTOpHbiM MaenoM. TpaacljlopMaTopHoe M8CJI01 H8pSIIlY C 

H30JISIUHOHHbiMH ljlyHKUHSJMH 1 BblilOnfiSI9T ponb ynpyroro Jl9MIT41epa llJISI KOH

ll911CaTOpOBe npH 6onbliiHX TOKOBbiX H8rpy3K8X KOHJl9HeaTOpbl 38 eq(IT 3JI9KTpo-

eTp11KilHR ncrr&IT&IMIOT cHnbH&Ie ynbTpaanyKOB&Ie xone6aHnsr. Eenn reaeparop pa-

~ 
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150T89T !593 MBCna, TO 8TH KOne5aHHSJ npHBOllSJT K 6biCTpoMy p83pyWe.HHIO KOHl19H

C8TOpoB1 B Macne ~e HX CpOK cny~6hl 38M9THO ysenH~HB89TCSJ. 

'"i, Ms puc. 6 BHllHO, ~To To~xa aHOllHoro nollKniO~eHHSJ HSXOllHTCSJ s Mac~e, 
a xaTOllHoro - s B03llyxe. Taxoe pacnono~eHHe aneKTpOllOB nossonReT nerxo 

ocymecTsnHTb perynuposxy pa6o~ero sasopa s reHepaTope.noll Hanpg~eHHeM 

nyTeM nepeM91I(9.HHSI B uenoM CHCT9Mbl KBTOll - noll~Hr8IOII(Hft aneKTpOll. Hop

M8nbHbiM sxniO~eHHeM llna reHepaTopa HBnSJIOTca: nono~Ten&.a:oe ( oTpuua

Ten&Hoe) Hanpa~eHue .Ha a.HOlle, Hynesoe - .a:a KaTolle H nono~HTen&Hoe (oT~ 
puuaTen&Hoe) - Ha noll~"raiOmeM aneKTPOlle. 

a. KpaTKOe 38KniO'IeHHe 

B pa6oTe l18HO KOMnnexcHoe pewe.a:ue TexHonoruqecxoA 38lla~B no Hs

roTosneHBIO BCXpOBbiX K8M9p 6onbWOrO p83Mepa, HX OTK8'1X9 H HanonHeHHIO. 

HaAlleHo Tax~e Hosoe peweHHe npo6neMbi costtaH,HSJ Halle~HhiX BbicoxosonhTHbiX 

H CHnbHOTO~HbiX HMnynbCHhlX reHepaTOpOB llnSJ flHTSHHSI T8KHX KaMep. 

ABTOphl c~HTaiOT CBOHM npHSITHbiM llonroM no6narol18PHTb A.A. TsrnxHHa, 

.·M.M.Bacunescxoro, B.B.Buw.Hsricosa H A.M.MupoHbl'lesa 38 ueHKbie coseTbl 

,B flOMOWb B pa6oTe. 

nHTepaTypa 

1. A.tll.flHcapes, B.M.IllewyHos, flpenpHHT OHRH P 18-8570, ily6Ha 1987. 

PyxoUBCb ROCTyRHna B B348T8RbCKHI OT4en 

JO 4eaa6p11 1968 roAa. 
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