U3BECTHUA
“TOMCEROTO OPOEHA TPYHOBOI'O KPACHOTO 2HAMEHW IOJAUTEXHUYECKCIG
HHCTUTYTA mmenn C. M. RHPOBA

Tom 152 1366

NMPEOBPA3OBATEJIb HACTOTbI HA NMOJAYINPOBOAHHKOBOM
KOJUJIEKTOPE

9. @. OBEPrAll, A. H. CKOPOCIIEIIIKHH

Perxomendosano cemunapom wagedp nexrpuieckux MAULLH
u obuell 9NeKTPOTEeXHLUKU

Hi3BecTHO CBOHCTBO KOJIJIEKTOPHON MallWMHLI IIepeMeHHOI'0 TOKa IIpe-
-00pa30BbIBATL YACTOTY IIPH COXPaHEeHUM BeJIMYMHBI HATIPSMKEHUS Ha ILIeT-
kax. MaBecTeH KOJLIEKTOPHBIN npeo0pasoBaTeNh YACTOTH!, ITOCTPOEHHBIH
Ha 3TOM CBOMCTBE U BBLIMOJHEHHBIM B BH/le DJIEKTPUYECKON MAaIlWHBI, 06-
MOTKA AKOpPS KOTOPOH NMOMHMO KOJJNEKTOPa MMeeT KOHTAKTHBIe KOJIbIlA,
cayxalllye AJs IOLBEAEeHHUS K OOMOTKe AKOPS IMEPBHYHOIO HAIPAXKEHUS
(PHUKCHUPOBAHHONI YACTOTEI.

VizmeHeHle 4acTOTHI BTOPUYHOIO (BBLIXOAHOTO) HANPAMKEHHS, CHH-
MaeMoOro coO IeTOK, YCTAHOBJAEHHBIX Ha KOJJIEKTOPE, MOCTHIAeTCd H3Me-
HEHHeM CKOPOCTH U HallpaBJeHHs BpallleHHsa AKOPHA, IIPU HTOM

TAE

fo — wacTOTa BBIXOAHOrO HATIPSMCEHHA Ha IIETKAX;

/1 — dacTorTa IEPEBUYHOrO HANIPAMKEHUS, MOABOIMMOI0 K OBGMOTKE
AKOpA;

n —— YHUCJ0 OGOPOTOB AKOPA.

Crarop yxa3aHHOH JJIEKTPHUIECKOI MAILWHBI, “300parkeHHol Ha
puc. 1, urpaer pons MarHUTONPOBOAA, H OOMOTKA HA HEM MOJYKET OTCYTCT-
BOBATh.

PerysupoBaHue 4acTOThl M3MeHeHUeM 4YKcaa OGOPOTOR W gampagJie-
HHUA BPAIleHNA AKOPA He NOZBOJIAET IIOJYUYUTDH, BCHEACTBHE UHEPIUOHHO-
CTH SKOP#, AOJIKHOTO: CHICTPOAENCTEUA CHCTEM PeryJdPOBAHMSA, K TOMY
e. KOMMyTauHA KOJJIEKTOPHBIX MAallMH HePEeMEHHOTO TOKa IIPOUCXOANT
B THMKEJBIX YCIOBUAX. Bce 5TO upesBrIuailHo OrpaHMuYUBAeT MPUMEHEHHe
KOJJIEKTGPHBIX IipeobpasoBaTencit.

B nacrosieii crarbe paccMaTpuMBaeTca MalIHHHLIY npeoopasosa-
TEJib, B KOTOPOM MEXaHMYECKHH KOJJIEKTOP BaMeHeH IONyIPOBOLHH-
KOBBIM,

Hpunnunuansnas cxema npeodpa’zoBaTesas: YaCTOTH Ha IOAYIIPOBOJ-
HHUKOBOM KOJLIEKTCpe NpUEBeJena Ha puc, 2.

O6o3HayeHns Ha cXeMe:

I1d — nonynpoBojHuKOBag Aueiika;
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Puc. 1. IpuanunuaneHas c¢xema NpeofpasoBaTesis YACTOTHI
¢ MEeXaHHYECKHM KOJIIEKTOPOM.

f's) o]

U . [ — nepsHunple HanpaXeHHe M YacTOTa,

U, [, — BoIXOjHBle HaIpHXKeHie 1 YacTora. A

K 00MOTKe AKOpSA B TPeX TOYKAaX, PaclooKeHHBIX noj yriaom 1207,
TIOJBOJAUTCS IePBUYHOe (IIMTAlOlNee) HanDsaeHue ¢ uvactoroil fi. O6Mor-
Ka AKOPA HMeeT BBIBOALI OT CEeKIUIN TAK e, KAk 1 B MCIOJHEHHH C Me-
XaHUUYECKUM KOJIJIeKTOPOoM. KAaKJAbIH BLIBOJ COELHHEH C IOJYIPOBOJHH-
KOBOI1 guelikoil «I1A», cocrodrnieil U3 Tpex MOJNYIPOBOJAHHUKOBLIX K.I04Yell.
Kaxabiil 1oAyIPOBOJHUKOBbII KJIOY COeHUHCH ¢ COGTBETICTBYIOMeH dasoii
BBIXOJHOH TPex@asHOoM LelW, UMEIoNIeil TPH BBIXOAHBIX KJICMMI:, ¢ KOTO-
PHIX CHHMAaeTCA BTOPUYHAA JAacTOTa J.. '

TToaynpoBOJHUKORBAIH KJIKOY MOMKeET ChITh BBINOJHEH HA TPaH3UCTOPAX
UM Ha THPUCTOPAX, YTC NMPHHUMIHAJILHBIX OTIAHYMY He HMeeT U OIpene-
nsgeTcA TeXHHKO-PKOHOMHUYECKHMHU TpeGoBaHUAMM KM 3a/4aHHEIM JHAnaso-
HOM H3MCHEHHUsA BLIXOTHOH wactorsi fi Paccmorpnm Gosiee ClOMKHYIO cXe-
MY, BHIIOJHEHHYIO HA TPaH3UCTOPaX.

Ha puc. 3 npusesena 4acTs NPUHUMIIHAJILION 3JIeKTPHYECKOR ¢XeMbl
npeoOpa3oBaTessa [IJA TPeX BLIBOLOB OOMOTKH HSKOPS, PaCHoJOKEeHHBIX
mox yriom 120°

O6o3HadyeHUA Ha CXeMe:

Il -~ nonynpoBogHUKOBAA Adeiika,

CT — cocTaBHOII TPHOHI;

W — o6moTra mpeoGpasosarend;
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IIP — marosolii pacrpenesinTeib;

fi — gacroTa BXOZHOrC HATPAMKEHNA;
f2 — yacToTa BEIXOJHOrO HANPHMKEHUS:;
T, — TPHOZ, YIPABJIAIOUIKH ITOJIYTPOBOAHMKOBLIM KJLOYOM ;

T, — BHIXOOHOM TPHOX AYeHKH IIarosBoro pacnpejenurend.
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Puec. 2. llpunnyunuaapHas cxeMa mpeofpa3oBaTensa YacTOTEI
¢ TOJYHNPOBOAHHKOBBIM KOJLIEKTOPOM,

IonynpososuuKoBble Adeiiku 714, coernHeHHbie ¢ BBIBOLAMU obMOT-
KH SIKOPS, COCTOAT KAasKABI M3 TPeX COCTABHBIX TPHO,L0B «CT'», npen-
CTABJAIOINIMX CcOGOH ITOJYIPOBOGHUKOBLIE KJIOYMHM ¥ BKJIIOYEHHBIE B pas-
Hble (ha3bl KOJbIEBO# TpexdasHoit nenu. CocTaBHOH TPUOJ YHpaBiIdeTCS
MAaJIOMOHIHEIM TpHOLOM 1.

CxeMa BBIIOJIHEHA Ha COCTABHBIX TPHMOAAX € UeJbI0 TIOBHIHICHHA

MOIIHOCTH TIIpeoOpasoBaTreisi. KOMNYECTBO 1I0JYIPOBOAHUKOBBIX AYeeK
' PaBHO KOJIMYECTBY BBLIBOJOB OOMOTKHM AKOPA M PaBHO «Mi».

Ilnsa obecredyeHHs CUMMETPHYHOTO TPeX(DASHOTO HaNPAKEHUs HA BbI-
XoZe B KaKAblll AAaHHBIH MOMEHT NOJKHBI OBITH CO&ZUHEHBI C KOJIbIIEBOMK
Tpex(das3Hoi Lenbl0 TPH BEIBOJA OOMOTKM AKOPH, PACHOJIOMKEHHbie HNOK
yrorom 120°. B coOTBeTCTBME C STHM, B Ka/mABIA JaHHBIH MOMEHT ROJXK-
HBbl OBITH BKJIOYEeHB TPU IOJYNPOBOAHHMKOBBIX Kiawo4a «[IK», coegjuHeH-
HEIX C YKA3aHHBIMH BBILI€ BBEIBOLAMH.

Ha puc. 8 npuHNUIHanbHasA 2JeKTPHYECKAS CXeMa U300pakeHa Ans
TpexX KJjroueil

IIK,; lIK _%,__H u llIK %n«—H

3
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COeMUHEHHBIX C BHIBOZAMU, pacHoyiodkeHHBIMH non yriaom 120° Jlobsie
TPM APYTHX KJI0Ya, COeJHUHEHHBIX C ADYTMMMU BBIBOAAMIH, PACIOJIOMKEHHBI
mu mog yriaom 120°, coegHEAIOTCH aHANOTUYHO KITIOYOM, W300paKeHHBIM
Ha puc. 3.

Ilna oGecrieveryis paloThl CXEMBL COCTaBHBlE TPMOMABI TPEX KJO4eli
ofbeHHEHLl II0 LENSM YHNPaBJIeHUA TaKHM o00paszoM, 4To0Bl COCTABHOM
TpHoyx nepsoro waioua IIK,, BrkmoueHHsldl B ¢asy A, paGoTax ¢ cocras-
HBIM TpuomoMm Kutoua [IK 41 BRJIOUEHEBIM B (asy B, U ¢ cocTaBHBIM

3
rpuogom HEK o, L BRJIIOUYeHHBIM B (paszy C. C »Toii meabio 6a3sl U HMHETS
3
Tephl TPUOAOB 71 YKA3aHHBEIX COCTABHBLIX TPHOAOB OOBLEAWHEHBI U MOAKJIIG*

YeHbl K HCTOYHHKY YIPABIAAKINETO HATPIKEHIA.
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Puc. 3. Ipeununnansuaa JJeKTPpHYeCKad cxema
paloyux aveex W ynpaBieHms npeoGpaszoBaTens
9aCTOTHI.

CrpoeHHBIe COCTaBHBIE TPUOALI . YIIPARJSIOTCH HAIDAMEHUEM, CHH-
MaeMbIM C KOJIBIIEBOII II€PEeCUeTHOII CXeMBI, KOTOpas MOMKeT OLITH BEITIOJ~
HeHa JIOOBIMH HM3BeCTHBIMH ciocobami. Ha pue. 3 moaynpoBogHUKOBEIL
KOJIIEKTOD YNPABIAETCS OT KOJbILEBOTO IIATOBOI'0 pPacClpefesiTelNsi, Bbl-
TIOJIHEHHOro mo cxemMe Jlummaua P. A, [1],
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O6negrHeHHEbIe 6a3bl TPHOAOB T HMOAKIIOUYEHBI K KOAJNEKTOpAM TPH~
opoB T, ABAAIOIKHXCA BLIXOAHBIMU TPHOJAAMH HYEEK IIaroBOT0 pacimpe-
AEeTATEIS.

O0beiliHEHHDbIe BMUATTEPB! TPHOAOB 1| MOAKJIIOUEHBI K IIMHE «3eMJd»
UCTOUHUKA TMHTAHUSA cXeMbl. Pe:XUMBl OTCEYKH M HaCLINIEHHS COCTABHBIX
TPHOAOB 00ECTIeYMBAIOTCH HATIPAKEHMHMH, NPHKJIAABIBAEMBIMH K KIeM-
vam 1, 2, 3.

Onucanke padorT npeodpazoBareis

IIpu Brmouenun tpuosaa T'» AYelKH HIATOBOTO pacupelenureinls 6a-
30BbIE€ U SMUTTEPHBIE LeNH TPHOLOB 1\, COeJUHEHHBIE G KOJIEKTOPOM
Tpuoxa 1, BeIBOZOM <«P»> OKasLIBaloTcs 3akKopoueHHBIMH. llox geiicTsu-
eM Hanpsoxenus +E; rtpuonsl T\ 3aKpBIBAIOTCH, U OTKPBIBAKTCA CO-

craBHbie TpHOabl. Kosbrnepasa TpexdasHas LENb NOAKIIOUAETCS K Tpex-
¢a3HOMY HANPAKEHHUIO, CHUMaeMOMYy ¢ OOMOTKW Axopd. Ilipy BrmoYeHHU
Tpuoga T caexyrolleit gYedKy IIaroBoTO PACIIPeleJivTelisi NOCPeICTBOM
BbIBOoZia «P,» BKAIOYaeTCS CcieLylolias TpPyIila CTPOEHHBIX COCTARHbLIX
TPUOIAOB, KOoTOpada OGyAeT HaXOAUThCSA B AUYelKax

11K, o , 7 LK 9y |
=y 5 T L
3areM pafoTalOT TPH KJIIOYa B A4elKax
IIR; IR J‘}_} 3 N HEQTHWS,

H Tak JaJjee.
ITpu BrIOUYeHuu tpuoaa T, sdeliku, UMeEIOLIeH BHIBOL «P , », OyAyT
3
BKJIIOUEHLI COCTABHDLIE TPHOJBLI B KJIKUAX

Iy , . oK ,, n X .

3 3
Yacrora [» HampaKeHHs Ha BLIXOJe ;IpeobpazoBarerns OyjaeT paBHA

Tvap
n

T . fo==1 =
rie ,
fynp — yacTOTa CHUTHAJOB YIPaBICHHUs (YACTOTA HATPSKEHUA Ha

BXOJe IIaroBoro pacnpezeuTesis);
n — KOJHYeCTBO BBIBOJIOB OOMOTKH.

s

BbIBObl

3aMeHa MEXaHHYECKOTO KOJIJIEKTOPa II0JYIIPOBOAHUKORBIM MCKJIIO-
yaeT HeoGXOAMMOCTL BpAlleHHS SKODA MAalluMHLI, DO3BOJAET pacrortaraTk
OOMOTKY #AKOpPS Ha HENOABH/KHOM CTaTope, MHCKJIIOYAeT KOHT&KTHEIE
KOJIbIlA.

Taxum oOpa3oM, IIpeoOpareBaTesib Ha MOAYIPOBOAHUKOBOM KOJJEK-
TOpe MOXXeT OBITH BBIITOJIHEH CTATHUUECKMHM, IIO3BOJIAIOIEM IIpeoGpasoBbi-
Barh Hampaxenue U, = const ¢ wuacroroii [ = consl B HanpaxeHue
Uy = U, = const ¢ wacroroit f» = var- YKasaHHBEIH npeoGpas3oBaTenas o6-
jafaeT CYILLECTBEHHBIM IIPEUMYIIEeCTBOM Iepel H3BECTHBIMU CTATHYECKH-
MU HpeoOpasoBaTeJdMHU, INOATBEPKAEHHBIM JKCIIEPHMEHTAJBHO, 4 MMEH-
HO, YaCTOTa BLIXOAHOI'O HATIPSKEHUS MOKET PeryJUpOBaTHCSI OT HYJH AC

107



BEePXHUX 3HAYEHHH, ONPeAeNseMblXx NPeAEJbHbBIMU YACTOTHBHIMKH XapaKTe-
PUCTHKAMU TPaH3UCTOPOB MJIM TUpHUCcTOpos. IIpu srenepumenrtaibHOM
IpOBepKe BePXHUII npeges wactorsl [, Komebayics OT HECKOJBKHX COT repiyg
A0 HeCKOJBbKHUX KUJIOTepI.

Kpome Toro, mpu nuraHuM OGMOTKY CHHYCOUAATHHBIM HAPAMKEHHEM
BBIXOAHOE HANPAXEHHe TaKiKe CHHYCOHZAaNbHO mo ormbarmouleil. Ilpuse-
AeHHAs HA puUC. 3 cXeMa C COCTABHBIMM TPUOAAMI IIPH WUCHIONH30BRHHK
‘TpaH3ucropa 1148 nozposnusa KOMMYTHPOBATHL TOKH A0 10 @& mpH ZauTeNh~
HOH padore.
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