M3iB EC T
TOMCKOTO OPJEHA TPYIOBOI'O KPACHOI'O 3BHAMEHH ITOJIMTEXHHUYECKOI'O
HHCTUTYTA umenn C. M. KHPOBA

Tom 156 1969

UH)XEKTOP U TPAKT UH)KEKUHUU CHHXPOTPOHA
HA 300 Mag*

JI. T'. KOCHUILIbIH

B cunxporpone Ha 300 M3s B KauecTBe MHKEKTOPaA HCIHOJb3YeTCS HM-
nmyJibcHast ycKopuTebHasi Tpyoka Ha 260 xs. BBOA 3/1€KTPOHOB B YCKOpH-
TEJbHYIO KaMepy OCYLIeCTBJASIETCS C MOMOLIBIO  3JEKTPOCTATHYECKOTO
uHGIeKTOpa. Yo OTKJIOHEHHsI Myuyka B MHGJeKTope cocraBiser 47°.

KoHeTpyKumsg ycKOpuTeJNbHOH TpyOKH mnpuBeaeHa Ha puc. 1. Kopmyc
TPpyOKH cocToUT U3 ¢(ap(opoBOro M CTAJBHOTO LHJIMHAPOB, CKJEEHHDIX
snoKcHAHBIM KiaeeM. K apyromy koHuy (papgopoBoro LHJIHHAPA MpPHK/IEEH
JIOpaJioMHHMeBbIH KaTogHblil (aaHer. dauna dapdopoBoro WUIHHApPA CO-
craBasier 30 cm. Kopnyc Tpy6KH, CHAOKeHHBIH 3JI€KTPOCTATHYECKHUM
SKpaHaMHM, MCIBITbIBAJCS Ha HanpsikeHue cBbile 300 xs-

YcKopsIOUKi NpOMeXKYTOK, npeacrapiasomuii coboit nywky ITupea [1], |
BbIHECEH B CTAJbHOH UWJAMHAP, HAXOASUIMACA TNOJ MNOTEHLHAJIOM 3eMJIH.
dopma 3JeKTPOAOB INYIIKH NpHBeAeHa Ha puc. 2. Kartolom yCKOPHUTE/IbHOI
TpyOKH CJAYXKHT OOpHUA-JaHTaHOBasg TabgaeTka auamerpom 5,6 mm. [lpu
MOUIHOCTH HakKaga 120 8r yckopuTejabHass TpyOKa JaeT Ha BBIXOJe TOK
4.4 q. OcuuasorpaMMa TOKa MpuBeaeHa Ha puc. 3. Pacxoaumocth myuka
coctapaser 5-10~2 pad, nuamerp mNyuyka Ha PacCTCAHHHU 24 c¢m OT aHOIA
He TpeBbllIAeT 2 cM.

N3 yckopuTesbHOH TPYOKHM 3JEKTPOHLI MOCTYNAIT B BAaKyyMHYIO Ka-
Mepy uepe3 TpakT HHKeKUHH. PoKycupymouiasg cucTeMa TpaKTa HHKeKLHi
JNonzKHa oOecrneyuBaTh B BEPTHMKAJbHOH IJIOCKOCTH JHOO TapaJdienbHbli,
an6o cxoasimuiics nydok (v, < 5-10~3 pad). Urobbl obecneunTb mapas-
JIeJIbHOCTb MY4YKa Ha BBIXOJAe M3 MH(JEKTOpa B FOPM30HTAJBHOH MJIOCKOCTH,
NY4YyoK A0JI2KeH HMeTb lepeceueHue B TOuke (okyca uH(ekTopa. Pasmepul
NONEePEeyHOro CeyeHHsl TNyyKa OINpeaensitoTcsi 3a3opoM uHdaekTopa. [l
n30eKaHUd T1OTepb YaCTHI[ HAa MJacTHHAX HHQJIEeKTOopa BbICOTA NyyKa He
JOJIZKHA TpeBblIaTh 25 mm, a mupuHa — 8 mm. OnucaHHBIM Bbille Tpeho-
BaHHUAM OTBeuaeT CHCTeMa M3 JABYX KBAAPYMNOJbHBIX JIMH3.

CxeMa (OKYyCHPOBKHM Ty4YKa KBaJAPYNOJbHBIMH JHH3aMU [OKa3zaHa Ha
puc. 4. B ropu3zonrta/npHOil maockocTH (X) mepBas JuH3a (QOKyCHpyeT Iy-
4yokK, Bropas JAedokycupyer. B BepTuKaabHO# miockoctH (Y) oGpartHoe
yepegoBanue (OKYCHPOBKH U Je(OKYCHPOBKH.

Pacuer onTHueckKoH CHJBI JHH3 TNPOU3BOAUTCA METOJOM TMojdopa Io
JABYUJE€HHOH (opmy.Je:

AU : v V&7,
st sin V K1 cos V K/,
q 1/'K + 9o
g =gqocos VKI—VKg,sinVKI,

a1 poxkycupyrouei JUH3bL;
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Puc. 1. Koncrpykuusi yckoputenbHoil TpyOku: | — dapdopoBbiil muanHIp;

2 — CTaJIbHOM - HHJHHIAP; 3 — KaTOJHbIH
4 — aHonx; 5 — KaToJAHbI! OM0K; 6 — Tpyba; 7 — cTepKeHb; 8 U 9 — 3KpaHbl;

3JIEKTPOJL;
10 — kartoaublil  (uaner



Puc. 2. ®opma 37exTpogoB nyIIKH: | — KaTox;
2 — KaTOAHBIH 3JEKTPOA; 3 — aHOH; 4 — CTa/bHOI
IUHJANMHAP; 5 — rpaHHua Myuka

Puc 3. OcummnorpaMma TOKa YCKOPHTEJBHOH TpPyOKH

K&adpynnﬂb Hble NUH3b!

Puc. 4. Cxema )OKYCHPOBKH Myuka KBaApyMOJbHBIMH JHH3AMH
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q= %( sh V'K!+ gych /K, a9 1e(OKyCUPYIOILEeH JIHH3BI;

g’ = qichy/ Kl +y Kqysh VK,

rae g, 4 q&—Haqaanue 3HaYeHUs1 KOOPJAMHAT U YIVIOB HAKJIOHA TPACK-
TOPUH Ha BXOJ€ B JHH3Y;
g ¥ ¢’ — KOOPAMHATHI M YIJIBl HAKJIOHA TPaeKTOPHH Ha BBIXOJE U3
JIMH3BbI;
K — yjnenpHast onTHyecKasi CHJa JHH3BL:

1 0B, 1 0By

BR oY BR 0X

[ — nJvHA JUH3LI BJOJb OCH.

Jans 3apaHHbBIX 3HaucHuiA [ =2 cMm, L=6 cm, go=1 cuu g =
= 0,025 pao 6binn Hadpens K; =0,04, K, =0,035 u d=95 cm, obecne-
UHBaOIME HauJayuliee NPUOJIMKCHUE K TpeOyeMbLIM MapamerpaMm Hyuka
Ha BbIXOJA2 U3 doxycupyiouleii cucreMmbl. ['paaneHT MarHUTHOTO M0Jd
0B: 0By
Y 0X

[Tpoduab nosaiocoB JIMH3 BBINOJHEH B BHJAE AYI OKPYZKHOCTeH ¢ paauy-
com 33 mm. MarHuTOABHKYVILLASI CHJIA CO3JAa€TCs YeTbIPbMsA KaTyllKaMi,
pacrnoJsioXKeHHbIMH Ha MOJIOCHBIX cepaeuyHHKaX. Kaxzaasa karymka co-
nepxutr 1250 BuTkOB. CxemMa mNHMTaHHS JHH3 OO0€CNeUHBAET pPeryJHpoOBKY
ToKa B Kartymkax ot 0 mo 150 ma.

Hudaexkrop mnpexncrabasier co60i LHIAMHAPHYECKHH 3JEKTPOCTATHYE-
CKMil KOHJIEeHCATOp, BBIMOJHEHHBIH B BHJe H30NHYTOH TIOPaJIOMHHUEBON
KOpOOKH TPSIMOYTOJbHOIO ceueHHusi. BBICOKOBOIBTHBIA 3J€KTPOA, HaXOId-
LLUICS BHYTPH KOpPOOKH, pa3jaeseH Mo AJdWHe HAa TpU paBHble yactu. Kaxk-
jAasi M3 yacTed yKpemjeHa HA OTAEJbHOM NPOXOAHOM H30JATOpe U NHTa-
eTCl OT OT/JeJbHOTO PeryJupyeMoro HCTOYHMKA BBICOKOIO HaMpsizKeHus. IDTo
NMO3BOJISIET  NPOU3BOAMTH KOPPEKLUHIO MCKaKeHHH TPaeKTOpPUH MNyuKad
B HH(}JIeKTOpe, BbI3BAHHBIX MATHUTHBIMH MOJSIMH PacCesaHUs Ha MPSAMOJIH-
HefHOM yuacTke. 3eMJsiHasl MJIacTUHA HH(JAEKTOpa H30JMpOBaHa OT KOPOO-
KM M TakK zKe pasjeseHa Ha Tpu uyactu. Kaxablii yyacTok MMeeT CaMOCTOSI-
TeJbHbIH BBbIBOJ Ha KOAKCHAJbHYIO (DUILIKY, CMOHTHPOBAHHYIO Ha KOHEUHOI
CeKIMH TpakTa uHKeKUHU. [lnacTunbl 3a3eMyeHbl uepe3 COMPOTHBJEHHC
100 om. Habuaoaenue cHUDHAJIOB ¢ MJAaCTHH, OOYC/JAOBJEHHBIX MOMajgaHueM
HAa HHUX 3JIEKTPOHOB MPH MPOXOKAEHHH yepe3 HH(JIEKTOp, M03BOJSEeT MpPo-
M3BOAUTH TOHKYIO peryJHpoBKYy HaNpsiKeHHsi Ha BBICOKOBOJBTHBIX 3J/€K-
TpOJax. .

[Ipu cpennem paamyce KpuBH3HBI HH(pJeKTOpa 35 cm u 3a3ope | cM
pacueTHOe Hamnpsi’KeHHe Ha MJaacTUHax coctaBasier 12,35 k8. Crabuuansupo-
BaHHble HMCTOYHMKHU JJIS1 THUTAHUA IJIACTMH MH(GJIEKTOpa BBINOJHEHbl Ha
nanpsizkenne no 15 kg. Ilomepeunoe ceyenue uHOJIEKTOpa MOKa3aHO Ha
puc. 5. Ilpoduab BbHICOKOBOJIBTHOTO 3J€KTpoAa MOAOOpPaH Ha 3JEKTPOJHTH-
YeCKOH BaHHe H3 YC/JAOBHSI TNOJydYyeHHs] HauOoJblile NPOTAKEHHOCTH pabo-
yeil oOsactu. Ilpum 1mMpHHE BBICOKOBOJBLTHOTO 3JeKkTpoaa 40 ma padouan
o6aacTb cocraBaser 35 mu.

Jlns1 10CTHPOBKH MydYKa HCHOJIb3yeTcs cHcTeMa Ge3Kee3HbIX COCpPeno-
TOUEHHBIX OTKJOHSIOUHX KAaTylleK, YKpPeIJIeHHbIX Ha KOHeY[ofl CeKIHi
TpaKkTa MHIKeKLHH. BepTukanbHOe MU TOPHU30OHTAJNbHOEe OTKJIOHEHHEe CcOBMellle-
HO B OJIHOH M TOH Ke ob6sacTH. B TroOpH30HTAJNBHOH MNJOCKOCTH CHCTeMa
IOCTHPDOBKH ~ JIOJIZKHa ~ 00eCleyuTb  KOMIEHCAUHIO OTK/JIOHEHHS MNYuyKa
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npu K=0,0} u, BR = 1380 e2ccm cocrzBaser 75 ec/cm.



v=0,1 pad, BbI3BAaHHOTO MAarHUTHbIM MOJE€M paccesHHsA. B BepTHKAJBIOII
NJ0CKOCTH TpeOGOBaHHS K CHCTeMe IOCTHPOBKH B 2—3 paza HHXKe.

CBsI3b MeXKAYy YIJIOM OTKJIOHEHHS] 3JeKFPOHHOTO NyuYKa H MAarHHTHBIM
noJjeM uMeeT BHA:

' -
1= 5.86-10-2 113——9 Elig

rae
H, — HaUpsKEeHHOCTh . MaTHUTHOTO MOJs B 3PCTEAX;
+00
[ Hal
ly= fij_{— — apdexTuBHAd AJMHA KAaTYLIKH B METPIX;
0
8 — oTHOCHTE/NbHASI CKOPOCTh 3JMEKTLOHOB.
Tpebyemast ~ HanpsiKEeHHOCTb

MarHMTHOTO TOJs JJsl TOPU30H-

TaJbHOTO OTKJOHEHHSI CO31aercd 2
KaTylIKaMH,  COJepKaUuluMu 0
1000 ButkoB. KaTymkn BepTHKaJ/b-
HOTO OTKJIOHEHHMSI MMelT BHTKOB ‘
pyiBoe Menbuie. CrabuausupoBan-  ——- - = 1
Hble HCTOUHHKH TNHTaHusI obecrHe- V///
YMBAIOT TMJIAaBHYI0  PeryJHpOBKY
Toka B Katymkax ot 0 po 150 ma.

Kpome 3iexkTpuueckoii 10CTH-
POBKH 3JIEKTPOHHOTO TyYKa, Ipe-
JYCMOTpeHa MexXaHHyeckasi pery- 9 .0 . den
JHUPOBKA YCKOPHTEJbHOH TPYyOKH,

JTUH3, MH(JEKTOpa W TpakTa HH-
JKeKIHH B IeJOM. Puc. 5. Ilonepeunoe ceuenne uH(JeKTOpPa

B KoHeyHOH cekIlMM TpakTa HMHKEKLHH YCTAHOBJEHBbl OTCEKalollue mJja-
cTuHbl. X Ha3HaueHHe — OCYyLIeCTBJSATb BBOJ 4YacCTHI B YCKOPUTE/JIbHYIO
KaMepy B TeUeHHe BPeMEeHH, MEeHbIIero AJIUTeJbHOCTH HMIYyJbCa HanpszKe-
nua uHxkeknuu. OTcekamollue MIACTHHBI MHUTAIOTCS OT CHELHaJbHOTO HM-
nyJbcHoro rereparopa [2]. JauTenbHOCTh OTHHpPaHHS TydyKa Peryjaupyerci
ot 0,1 1o 6 mxcex. B nocsnenneM ciayuae MpoOJOJKUTENbHOCTb BBOJA 3JEKT-
POHOB M HMX 3HEPreTHUEeCKHH CIEeKTP LEeJHUKOM OMNpeesioTCs -HMIYJAbCOM
YCKOPAIOLLEro HaNpsAZKeHus. Mangie JJIUTEJbHOCTH OTMHPaHU3
(1,1—0,2 mxcex) HeOOXOAWMBI AJ5 HETAJbHOIO HCCJELOBaHHS IBHKEHHUsi
nyuyka Ha nepBbIX oboportax [3]. '

M3mepenne Toka yCKOPHUTEJNbHOH TPYOKH MOXKET MPOHU3BOIMTLCS [BY-
Ms crioco6aMu: ¢ npepbiBaHHeM M Oe3 npepblBaHus nyuka. [lepBbiii crioco6
M3MepeHHsl OCYLIeCTBJseTCSl BABHKHbIM Iuaunnpom Papanesa, BTOpoH —
HHAYKUHOHHBIM MAaTrHUTHBIM JaTYUKOM. MAarHuTHbIE JaTYMK TpeacTaBJsier
co06oi KaTymky u3 180 BUTKOB, HAMOTaHHYIO Ha KoJblo u3 ¢eppura P-250.
YyBCTBUTENBHOCTL JaTuuKa 3,85 ms/ma.

Kontpo/ib '(opMbl myuka M ILeHTPOBKH €r0 OTHOCHTEJBHO OCH TpPaKTa
OCYIIECTBJISETCA C MOMOILBIO CETKM M 3KPaHa, MOKPBITHIX JIOMHHOPOPOM-
Cerka pacnosoxeHa B HayajJe TPaKTa HHIKEKIHMH H MOMKET YCTaHaBJIH-
BATbCA MOJ yIJoM 45° K OCH Nyuyka. DKpaH yCTAHOBJEH HAa BXOAe B MH(-
Jekrop. [l NpOXOXKAeHHs IyuKka B 3KpaHe HMeeTcs llesb ¢ pa3Mmepami
36 mm 1o BbICOTe M 9 MM TO MIHPHHE, IPUXOJSALLIAACS TOYHO MPOTUB pabo-
yero 3azopa undgaexkropa. Habmniogenue nyuka mpoH3BOAMTCS uepe3 CMOT-
posbie okHa. Orpanunuenre pa3MepoB MydykKa, BBOAMMOrO B HH(JIEKTOpP, 10-
CTUraeTcss KOJJIMMAaTOPOM C peryJiupyeMbIMH pa3MepaMu ILIedd B JBYX
njaockoctsix. KosmumupoBanue myyka 3alluilaer HHQJIEKTOp oT GomGapiu-
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POBKH HEMOJIE3HBIMH 3JeKTPOHAMH M HEOOXOAMMO MNPH HCC/AeAOBAHHUU Mep-
BbIX 000POTOB YaCTUIl B YCKOpPHUTeJLHOI Kamepe. B mepuox HacTpoiku
cucTeMbl (POKYCHPOBKH KOJIJIMMATOP HCHOJAb30BAJCA [/ HCCIEJI0BaHHUS pac-
npejeaeHus MJIOTHOCTH 3JEKTPOHOB B Iy4YKe IO JABYM HallpaBJIEHHAM MeETO-
JlaMH TIOJIBHKHOH 1le1M M TOYeYHOrO OTBEpPCTHs, a TaKxkKe AJA H3yueHHA
VIVIOBBIX XapaKTepUCTHK Nyuyka. K3amepenusi yrioBbIX XapaKTepHCTHK Myu-
Ka Ha BBIXOAE M3 HMH(JIEKTopa MO0Ka3aJaH, YTO My4YOK B TOPH30HTAJIbHOMH
MJOCKOCTH pacXomautcs noa yrjaom 5-10~¢ pad, a B BepTUKAJAbHON MI0CKO-
ctu cxoautess moa yriaom 3-10—3 pad. TlpuBenenHbie Bblllle 3HAUEHHS YI-
JIOB MeHblile JOMyCTHMBIX.
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