1 : EP 0187 526 Bl - 2 Description

I't has* peen proposed t-o recover slip povver fromthe rotor or secondary of
conventional” induc- FIELD OF THE_| NVENTI ON

tiop notors and theh to invert tﬁ"eodﬁz\é?sﬁnd feed it back into the supply
liné—Al ternatively, the recov- The invention relates to |inear induction

rrotorDescrﬁpt .ered power can be fed to suppl GNRRLRLY ps,rpgsteg)rto (decbd slip power
transportathon systems, and in particul Afrorh the rotrWr lsSconddRVE \BhventloRdl Snduc-
Pr opggb deSteQvaNiG 8Ty motor the provi fdnQRbid 2R lo hdrtand Rleicdnt redakt
syst emrTn= armd—requi res the provision gk $lid Pe lslgpfSline! AtelnedBsf BE reebwidi Ng
17 ght's, THoamentRh et 1Bb#R GaldtieRnoRPPAE at ted @Bwer dah el O€ G SlipRBMBAE I'stadit

f rom(trma trér3pMationDQ8EMs Odnd an lpbdduweeid Cl €. coils. However, this proposal is for a rotary motor

US- Atvb f16dsida88 pdiverab @ @fcidicd Basieapinr t at i oandsyquiresliBie ptodsiori ofclipi digagtodrahstanear

i nductudieg lighet fafis @ rotheBsiyctricarapgeeaeraat | Ng athapecoved e ettifromfthegbidr. al ong a

pat h,bolAGKGROWMRIOF THE | NVENTI ON US-A-4 061 089 discloses a tiandrqtatiotsve | e
having a linear induction notor sec- wndiemyinghiding aglineasdrdugtion makandimey ifas -
which current is LIM transportation sysgsastingramaxig magaefigriield along § pifyced
by t HEACKBROYNP BRAHBINVENTIOB] d t o produce TFHe? YRHiske hé‘(fi}ﬁnft)'r't‘e?’y%‘c‘f%\mﬂt%ég‘:'
vehicle-borne is thrust to propel theof@nivhe '84"8‘?5‘ WiRgig | éf‘ﬂ"ﬁh CYrFRaL 1s

pri mar yUMhirespgationr atstedst He W\}‘Pﬂ“(g ma net“i"t?e Pél“"ﬁ m°"'" 'Eﬁt' f'ﬁtﬂs%pﬁg‘ggng an

on- boTéi?dméq gEmonigre BYales & YeRIGEPY :Wa si de
i ncl @i MhFEH‘t%’ateFéﬁ‘?smW‘g A ld c‘éﬂ vk "% ‘?°"°a PR S

‘a. track srde F\ts fans or o?h r| l ar tus,

U
SGCOF?%P arc‘i; mem% an an aI I:\I rall lté:‘lra and aconv rsbllvorxnhrﬁe s n e tI’iﬂt ms;gcced I’é il on
W ndl'lﬂ segl Ipn ch mgel'rrtg B\ {rtﬁtl’tg indi rn§3t ric %&nﬂr Gﬁ o* Q;QEt her
Wi th tRe dikd 5 mag??n@ é{ﬂ?\ "%r%. fidid oaﬂ%{nc | QY st Mool @BnvBikind &g Mary
def i NenfardiBd R .oﬁrmttg?l o T aid ﬁurrmﬂnet I C deré the QBcR@AY ShtebiB&lidal BéWer SHStEM
t her ey plo@iR¥deS IdwNEbsidtahdd AR A GRchY theofraiséithe SPtbardeRocibal By sdrbiind aC-
POWE sedoRadn RuiiREORSEEsdryl 13F QekA6t lof Cal  PaipRbwdr AdcoveRunid o Yrtteiingthd @¥dvery
resi ShradieR imaReHdU M sokd phic&idns, the reacopessat bitsip powet Bl @mpharayr dreetfiecChor dectiy-
Syst aigh rad iy Be SOGOGVILRI 3¢ 2CbdERIRE Struge C eSS ainy clir@nt igineriathb eetoadary reaction @ihd-p
POWE Ituré B@D WeisYerséNddnddc@r baremnt vayilg leg t he hea@od etorgge ihpanstin the dormmd @derd-aciin
sone sappdel Ladlteo s, thiuktechameteristics @3he of -S| batteny davstoringmekctitegimoredi ng a rectifier
for rsesen.fly-thémeopark and ainmst dyetemoribe r uct ed d8e arepeatieantidn; ik dlireptadife the preRy
cur r erengemelt okttle LIM rimarysoe egrdedayy areac®oi olemvif rrgucinadiie power Ipstes And peroyering
conduwierorevéssads agfack-gide ipfigary ds provigeg. and stherrgfeynear®s P2 tievenisienpgierally
| ead-2a¢i te svehicinceariep HPt 6PCOPYRY t At ust  cWHPYCIWIPSidig cegpections: pattery for
st or ishGNUELIPTSeel Eaftiplnplae.s yRY@AY | n thene-park and airport systems, the

" The. ﬁpes%mm Fhﬁ\Perﬁ?'Von is directed to t he r he LI'M

pr| mary 8 'ﬁiF{ %cm eT the 3 0Py ;f gﬁﬁﬁ%&g@eﬁf@fgﬂ?m‘/ﬁs@es and to
H@ Sgggv c?[rrr 8 LIM‘gsegin agr‘? Eﬁ de pr| m?‘ chorgan% Qf'\ adfﬁg ‘aspect df% %&éntl I ary_ .

SySt a vantage gom nly t%ﬁl § e su ys ly and|nv thgrg vided Q%JSb&Etront e

secon @ng ’exp%ged track-si Bh it i trJd' 5391@5} LR Snotor primary for gen-

al um jalytUdE, @V §thpiy Ta@ﬁrgryrp%@& for%e oA lof: ﬁar grhtﬂ'@ alYovdP AesHtd foRMIdnh @ phth] ¥BEY .

The pres a%ﬁ'; ahd HRATH ANcRIHRERSBRwh BE P OblA¥le havikPa lindaRin&ilcticAl NN cSddary HE -

| NVE st,lst&ﬁ.@tﬂ Boigs PRWBEe FME ahdie el eQﬁHé %a&tloﬁw&arﬁgm(ﬁhlc& clridMt ¥ @falsbe

whi C'loﬁtéi:li Ish®S cArriodi MySBE QBIEIAS Wwhich\dlip by the Iribviag Gagr@tdificd Wi grétuge fntusisto

aspeclerafie $ukce[dt aRaIdveadsaMliAGiEcoG8eMON| Y piogrlitredreflige alsngcthe patisttenBehicls also

i NVendtiotues thaalseal ipsobpme\of diztthgecotta@sns per t Bdvingnans ysberd electticah sy eem dsawding

"t r ackehih de powbased &iM piirsary egiotended .to | ncl Ugthtsnignseor lothpretactrical dpratatus conystsion

pri mehiyingter gen- However, to supply auxi Meapsyromested toftes sesprdpmatrpastionofind-40

er at i ngFuheroii lnchmmgmetp'lSc béth diher @hdbong a [Patith consgrigeuyert igucqd; ig fieswinding fMans,

i t i goterpramenntionjoh therowpr cyssing the @isIgRR| e hadPHEFPOeHRAPORINGPE P OROABE 8PS

secon'tﬁtﬁ!rty‘3 PIMBPOR e SSGRPERYriE NOLCOBYSHd desot r HiEN Sk theegby Sonypriing siip pgperin fhe

r eactM® megtiapier Rear ns%rpE‘t‘Prcﬁj‘Fat"?é’nts"‘? s i ndEﬁE’%’tﬁ’a’é{dﬁ‘t 8§‘tt"°§'H’8e§’ . Pratlﬁ? °6 ®t he

vehi cﬂoﬁ:af;/t\ﬁ PQ;H’\ §Im|‘r)1B econvent'B T."W@ srﬁél\{)? g ry rt 0 nir g er%jr fslr Wi - to
O?/er ?»sﬁ%gg‘q" ?ﬁ?f %efégrt thu(i}rg% F Izj‘llo'wl,s] t d ddj:[o éerﬁ) agre |er% rec?f ngg ?u%éﬁ?z e

a O?QN gco pOn i o)yﬁ p8wer Ioss ! I“i) u e g arv jpén an Soghng
con %a iculart rant fc§ l%lﬁ owere ri gg% me @8 fi r@nt ?43 F e
track; Hased [PRD ho ol tp rtrisri to T N oot heha Sheent cal
appars@o H§ and YU ﬁ% prises a resistor through which rectified current can
means connecte o] the secondary reaction wnd- Further, in induction
notors, both linear and I ng to convert current |nduced I n tthe wi ndi ng

into rotary, a portion of the power cfossing the air gap electrical power
for operation of the on-board elec- fromthe primary to the secondary is
not converted so tri caI systern thereby convertr ng- sI [ p pewer |n t-he . - -



3 EP 0187 526 Bl : 4 be passed to
divert. sar d currerit fromthe storage vention and to show nore clearly
how<i.t ay be means and the on-board el ectrical apparatus and carried
intp effect, referehce will nowBFed W06 Bly neans operatte to sel ectively
supply” t he rectlfled way of exanple, to the accorrpanyl ng draw ngs, out put

current to fr thheresrstor, n V\(,m n‘ WeI q1 ts f t he
ivert_sai 1! I venli ]
ores e § Pt bl S IRl AL & -
bl el tivel ly the reclified . of 'example, e accompanyin rawings,
oS e W1 s”f"pﬁi)reéét%ntﬁ@t 0N Qe shih aﬁ’%% aglsehﬁbre SRinsdgond

Fi gur,g Rk of

:-aSpegfora mb i}r@ and the on-bbdr@DSRRLLBAAN SYStAMalWichudi ng a vehicle fitted with

i nverfi on there I's provided a vehicle for,:,érﬁ@@goilgcheaadel Mheamanchasya and

adapt edy, taBcordaANehitrAh 3368 Bpd28loh B OVi d afngpbridiorPsykiom Btiuding) 8 WeHididfted Wit

pri- invéritie; he2QH Blovitkat £ebhide idd use didnly! pr | Med’ MM §886ndary Gdnd GREREA ol tigyelaaldigva NQ

magneatga@ groviled with @Nigear inkilctiomgldr Bri-2 | S arafieforgraciéd with o IePpesent at i on of a

the patyor deh@atvig hintdviag hayristgfiedd disngearro i NduBgUr©d isna- perspédtven ep@senosre ofand

t hr eepatistae wehitth gisg afinqaaintiuctdn m@r S ec Oamtidetes cofetand traeaheadei vanlings pidkart@f i n

-~ whi cher secondang viith M ssectondending iocurhiobnt | s aUdeeedtialyy t he novi ng magnetic

fi el durtegt is inducefFiby theen@ing snagnetic firichiat i ¢ r epr Bgn B4 p phegtia Wefeﬁﬁﬂmfdef thér ust

to ppoped thiusicto peoRel dheevebicle migng e ppfat h, tfﬁﬁ%@afﬁmwgw nding; the vehicle

al so thearehiele) alamhaying 190 a7-Braed @edtricpleyy- sys-  FigresEt gnd dsschemgiigals ieiaoratlt cal | y

| 1 I uéan iaghestino diphts. daaprpi ater eleRticg' aPpashit s | f defeateyayy e P"eét'"@é'tervr"&darg (51 para-
rnét’tsear\ﬂ/a‘;?@’effrpn SRS th&e\F%idi ng tu':dgur%tﬁds & SRRPERYES BREFRIZHY Y dPhect ed

t o ﬁ@ag'e'e ctron winding tog? ?ﬂ rr8nt u‘?utﬁ sche d)l’lFﬂé ﬁeca qara a appara u§ g ry . -
r eact’ tB‘?tw [’ﬁ ef LE) [f’f?’tb X nd&%"dmg - a e<:'r(r‘éla y%‘?t"d Ws"‘ecd”ndary
- and ﬁﬁow%?'?t o ecoiy ‘ef“ i "JCOHIG, e 8 oI"SCE TS o che,:§°° éﬁ Lokl
~powe Folr Q& ﬂ o(naoro ar yg a%XSt em cYM:u‘tt méuol gf:gsfﬁgp?j[]sﬁg) & &erl cal
syst g%%ﬁ‘;eg g{ﬁmﬂggmt\lﬁg’& tn)glngt ecmpOV\er int Secon ary and _
@O li w r

SdSEMBRART ¥ dcieP 1&! ect r' C LP@Whows a graphisBoWify thruSNIAS
Che%ﬁf!{ urr¥nt HauG H H@bdeBHdary FdactRREr 8 | Qoo bie sewsraENeBl;eCct rical
syst GRin@RAd sfotdgé Uhdans oRCskddRld RéttifeBe ef f ect Figike 9l EHow® Qi¥RFnali @m0 ¥R eduidalént | P
POWE BurfeRtC BHaREWriAdRir thétQife GiPRbWRdcbng t he dir@ Mtiuding @ siiPPasEiecbly LAk B lohg
powe eryanfl 260 NPprisb$1g résistd® Qhrbigh avhichor phase; dnigur e 8 shows a graph show ng
t hr usktifie@icirrent eltbefpassag tccdivartesatd dunduced | NFigdne 16 ooy dagrgmmeateaityi derils of2hH
at i orenwren tsé isprapewesans snd econgioed; v ndlimgpwanedcserpraige means f.or storing
I ect pie¢tidl apparatus andFnepns epéaabsrtgwsletschenat ically an equivalent curr ent,
char etyesuprie the rertiiddarutruhenrrentitponsower recov- circuit including a slip power
r ecoMeteyf fipjasisPp the Giveage mpang gid theyprs o conﬁiﬂ@ﬂ&_rﬁsﬁwﬂtﬂﬂgﬂlﬂch |
- phasbearggiestice@prafdiusd current can. be passed to divert said cur-
10 shovy Rmvidige AHdreliri ROAPN rGoouRsY §Ro&rd of 3% ren?ef‘t’?"ﬁ?'n'st ’H@eé? 89 d ‘@“‘i‘?é'étﬁgat%fn?j h
on. bhBargpicte: wadgﬂ"ta oS WB? a%“@&t?v'étitg uni t “a%ﬁp

h

oper.dbfE §'p Pow "Ssﬁa e redfiop ‘ﬂ?‘h Ftp'r?“ttte 'ﬁg°

mF))r eg - HTéUS}, éé?; e l?thS t F;ergrel ver %tomaanscg ew of géﬁiv?ﬂ% the

 PREF ) ehisds cal, arzsrﬁa@iou TR R ShidP
plovve Jnetﬁé)\éSJeryq r reco er enc%e a%vrrgﬁ @ed vahi é & the]-lrk tt&ihmth plain,

l|

srb AL ERchdd, ﬂﬁ"ag\é a i &, orbiMidd 2R ANt agQRiaAGHA whBelf QR LENELEL mbddefidary leviat-
tr an&p@ﬁgtly ey @érhnnb&%a%?g)vr@e viehbcl € 19 wih tabpnl)dﬁatetnmﬁm%trbrpofptﬂé(\/%soélél&:ﬁ can
be 1 gghue€danaBsbut REslip rings of bta@gﬁﬁ’ory\hee' S trhek. (RNebictt O caddtie dF REindeids BEIWi ew -
of  desiivdeR thelvBiitks indGRRRACE eri sti cs ar @ oRb@hdedis Beieh is mérgiBally kpacehireh « i de
pai r ed irigirifertd bé apdryciaEaahappas i€mb ondl Yhred phesee Livapribay 0f fdnstivetad ipaeer
I eCOp@é @shstotmer attiont the redosanedodiip lpbwar 1)  Oftrack tetvaek theMaliseTanahé viel yof Fighe ipower
t he widlvirg incdependedck atrd @@berkd fagionscand per i odsended} Bnly e lai syimbolcogbresepetiocugpor t ed -
by ain rmaiticular ulshiecavered odver whi évavet heanauxi | i aH trenseettatandsysteinp ansovaseusr ¢ataly of ed
be aingifrequengyi dgeendentian deeslinpThis fireto[bpk e 54 | ttheeepnitiustien 9f s4oh 2 %Vlsi?mnqpéfﬁrﬁt"@ Hesd,
St or eqytsastadanity knawngpeyipp drapformgs propos- unfprea?ﬂgeruerrtrﬁrem"sbe tpRdil¥ ARPYenhdo one
magn@ fos aehioes| wgredhe tragipried gPYer it ofnay  bekilpdetedsar y provi de sliding
‘ed whInREY FRRBRYIcad @0 it 9AACEn of the asEhSch”‘étséEf’"E ’ht‘ég‘ﬁi l,:hea%‘a?' 8 s to
slip rings of rotary rmtors track. Thé”tf?ﬁ Sé’atif) apr X eCP‘E

unde vehi cl e Iué ammated iron core 22 which f rms a
é_g_&g %_ P grclurf wrth th )é20 or c uctron
seco ﬁ'— |y spaced 'EE

—3

vIn ener; e
appr eci £ge-phasg Ly in
t he purlsczziIII ??’5&15 oerrseaﬁﬁld' Pthg%raf%te recoveﬁ) QRZE ’H? J;'O ( track bet ween t he
rails 14. The viewof Fig. 1 is wll vary in dependence of a nunber of

factors, and intended only as a synBolic representation of a in particular
the recovered power will have a vary- LIMtransportation system and
) varr ous. det ar I s of |ng frequency dependent on: the sI | p. Thi s |s to be SO

o o o o, oy T 1




.5 ~ EP ‘0 187 526 Bl 6 iron core 22 is
optrona]) The iron core 22 has a and di mensioning wll of course be
dependent on surface 24 which is norrral I proxi mately | ocated t he
required thrust chardcteristics. B 0deh qg coil to an ekposed surface of
t he s =pr| mary 20 with . arrangenment’s can be used For th| s wr ndi ng

onl y ?r nagd Qg tsyg ro e ur']ontc%e Qr, of 5 m&\"‘ i nin of course e ent on
of eag%s&z}éh& ' %g b el fi?ggbwst Argv‘iage %&ﬁrit cf'agf qer.st?cf 52' "l Ef‘c%.r are
of t

wound I fn, 0301 ol ‘Bj'd
f Phasemo Aot uE“Er'@eor PGS D128, N5 i ﬁerseach co.. eﬁabrueg toat i

-ar r angeR e irdh oY Hfel are Wund B lidrde Dei NO.dRSIBEH Bynetid¥RidPRases

32, - 34naséPof a thred phaa,é wRaRE 26 Whdse BRBLS | DUt egesitdd 4 B atrrbﬁdéfﬁ&nt WWthﬁalﬁBﬁné’hﬁPn

- as a GeiRyHRighdiddcH2ngs, 3d. Mhdprgstis 224, $ehe all, ofUSeRHl .coilMBEhBBREL B the thrust can be - :

i Nt er a@lvatndashGamale wikting! Rrerph ames 32,used.  The phase w ndings 32, 34, 36

are emectanita midmylaidAshipdd tHeshrediphates 3B0r t he f iMhesphaghwiadngs 22, 3488 &e @leetricallyl 0

connec4. e is shoan.\WOE thedinst @bdse B2, e iatel USH I adoartbcied) - irC @ 'MINEE tonnefrtibre agl Blustiatet agr al

Wi t.h téneeating leadst edgfal wille-the deil gtseld db-n whi Cifig.i 1dh whidhu ddiviobeh pbasai widdingg shahav e

not edndigd B232a anti32B2be lekdhd2b] athuB@ Intoc ont i reemgeprasered by lfeesleciriepryebenfoedn by

t he efreaexticeil Sjmilady fof the phasetIethereate coi | . indSctai. |alirdugh Pash phhse s ces eurBagr of her e

are leAtputieopid- it sroRlighy dfaeanuistiegealhas a sepaidie Foilsf Thresderminga 88 wii pgrmafippe

si npl F"Er"P idypl GOUPIP AtOENs I8 theypgme direprar df e - rpasip |auailabig, oesleckrigsllyrpepagssha BdiviFyal

_nor maf9 “qhh"é qetatied belnpaalf dtbg palls atee wou rRiasenipdingss Alipenatiplvetie windings cofidhde
ﬁ '&e" Bgr ‘i?f“?%‘:@élfr jatﬁﬁ@e% °Pfe | 'R? ca trgpteq indhe DEHTR Gent afag °fd%$ ar | ed

beI 0 Wt d‘ d % St F“@éF "daf*h

coul gﬁ e be We " tr§¥°°i'1?13 N oo 8? %%\ryé r eI a?ﬁ‘m 'P 8°"t“ﬁ°'"'§ ‘?"d;;graé H‘ﬁ%%t"ed in

th e _iron o windings of the p

e Eka'grme for &rg rgrpr seg)t on o {:F‘\e LIM
Connegéch §se 'Eh% alternﬁ: ﬁ f the Z§ rpo% e ov ring sli de
bet wepfl i ok q'eaabre% PORSES. 32, Fwer. n thee,mo Fré e ) pe

ge&erekesdarrrerrar&ram iHRitshraily SRAAL e " al @6 S Whengkdcdd @Gkl Unc T €
' 1 IR 14285 biNEackir&disBd) Soil0 frndsB &aidnBRT s 2CQwnhiist he s@@on@d?@%"rs'sﬁb\f 'agldrtﬁ'ee’aphaEQ '
--knomresmrumy edtdhl along the outside ot fhe cBils S 8 SHIMGEBI ThePRARER SARNEBERY 18f20tdhe LI M
each plicse malid@haal the hbadohesDBE baRGNAr € I &)@ Goupled. TheSHEHNREN3E QY AL R8EonW t h-
appar @b ualis bermasecovering slip This will nrgesisdidgare ak wobdsesd ke adiredigtiatg
provi dediefetring tqBigme .3, kharet lneshavireins @f- Fi g. dontrotidtierequifidr gy 48 Grhitis camiesg set of
- nec essagemebtoof hthey éndfvislual doitsngri $eattinmadr] y se X tsevege battegibo¥ Thes storadaVibztterin M creed
t hr eeeagh aktee plianeli 32934, BHidhs|shards aligtnaleach r.év errs@dnecti lto anfive®erd zidiical eyseim 25
whi | stectidng aserevargerapd 1®ersed sdetinon dass a t hrobgheplebicie 10.eibh systerpl4y max theredihal ong
the ogeaiedd® .oF .(Rdeseentivaly. TG Hairhepe28. Trrsluge ighierapd At secondary 18, 20 are
and aPeSiFrgdeEh diaert edectimf Be et feons bet m!eéﬁeratlon the wisdifg ! & [cprfuete GTeat . :

"The t@?%cﬂ'ﬁl gndstgend:fas laHgl éeéﬁ'ﬁ‘?? c Ih'l'ére oiff s niyd@e moving magnetic field generated
dary pﬁ SR WERA "é’d°°ﬂ' St hr ee- 5% ar "P@‘ oS e‘Et W"h PR °*§'e”‘c her e
:, Zn;earrarri em§ c:?‘ r?esézfls :‘gtr lr § f ec |ve1a rvse gf, ! fSIeC tclur eorene‘itwjl oulg P?:; Pég:;;f P%? e S
ti betw: i i i nv i
4 o el °rhsfsméfé Y a 2 952 %g‘;m s X . o
oles)l t urn connecte tO an Ol’l- hg%or are .
: ever seéxmmrnexferha GleeGinbdiRS bilstn ue el aIV fofr & o S&r %ﬁ

My typkdnabiind 2Ne4, 86l 38234 , Fshowbindt€S PECtd¥Rk Yridghhbshily Whf phae‘ﬁs‘ct the thh/3C! ude
|'i ght Srematdletf RS reqiires ﬂidt@mté?cbﬁhe&r@ hort GRdrdcterifts bithd wihéty deeRaleler Gh plabe

- 1'n opieddat Thas at 130£dusi 1 dhenN@hriddd s6@BRIBZ L S 4 UNiEL NomOtrid@malC&ietts ,magnsd blpeienbas a
ful |, thérewerse tteohrdectiond) But, aidbe adjgdehiced byiud foeheTbitd imMgedin@i@bient if the badge.
generstind 122 cael isph esigireddnistafotisintgt-t h a1 evieis spgledapdd| that Wairéstered dliy pbiae,

pr i megoynectiing, siue tortnecatersat séctiom@ ude cur r evhich has & aryich plitageend Gegisaayt sow t h
an or di haregcicioll lengtTidogon 24etgnd pedo.f18r pr odbacsedoin rodnyt waysi Jostead e cheegingnbdth a
sl i p viterheseysethto give atiengthcah B§mmdor thens sef fasies it gafd digétly owa a vehitle evstemwhose
ener giy° R SEctints Fedt pipetrnddgidenpeitnrel coi | 2PaUMatYysBBt ween pairs of noti onal
pol es*! &8 uped togives lenath Rf 29enihintillonal r eiPoush DIt dyreepieisalr pvstermb¥in (i t

bei n99‘§ Pé%r"a{?'ea‘ of Rtm- t'fﬁeerse d'arees'% di s- Peengllystraterijavoliing e eqgfifiep prjdgp 40 and
r ecovél H%o qace, bg rfpf p Pg % rb‘if@ ber et e 58 age atterres 42, the system could be adapted
40 an%’d% S ‘&’"F‘ﬁe“[ ﬁ‘easst” R p%8t $°gry %2 ttc:?u:ﬁ ehe apss t?{%&dr'é*r? b&r‘e”ﬁﬁéz into
inter Coﬂpeﬁtoe ag%) icra?d by I d i % g, el ect ra e“é T; g?né arr:CtIh: pr sen&r o%daé?e(r: of
t he t, 2 34, r1dge
|deaI n&%e d not ~ef % rco{\ cm:? al tereﬁcgtrve y onegerg) uv T es B) Eesf
I nt erconnectl ng char acteristics of the w nding 28; hovvever I n prac-
| eads. Thus at 120, due to the nornal 4section 32, 45 tice, sone nom nal

effects may be experienced there are two interconnections. But, at the
adjaceht due to t he f|n|te |npedance |nherent |n the brrdge sectron 122,

o r L 1 1 "



BU | | QJUOL. 103 JOsueew M04S swi el e

[Jicam *“sueew Jaeqo peads snoquqSuAs M3
pwos Aq * saj ewt Jd Wl eqj M)ll gp né eadQ"éﬁouo;qouAs aulelglme
B couel s i <ol HOLQRBT 4 %u‘ﬁﬁld g 0EPNS o ﬁ Qlseya-
(! i | dde e CbeliR% docun 1ol ooudle P Hce R by | "800 %g&b&&e&un%ob Rl SofenfiON ons ARBALS
Noei | e %eeﬁddfg'unp& ﬁéﬂ@b;b@e/\ eséhﬁ Je o0
SNt 4l 043P RM 1R pBREHS olf 1sHREU Sed | URbAUAVRUP AEBO Pesised he lss kil oMg
BREE nouoJi 4uAs eq} Moeq peedgpsnldd ARlsssl Al 08 feiatheh @jcd @Cseddes)! 8 Ottmi &lefuoy 1sniuy)
[l ¢ enl eA QoR2681SR4RERL) RUA MR Bhbw4sueql bandgby -pdoaejomebp!1p Cpoyoees st sniy
o sCAd- eej & Ai@nese.thd @6 chlys Jopionodd) ‘dofeyd o eqQuiXewicaiBMefi B @dEpPoRaVBl AR PdiBIPUl
e'éreee Sbaslysitj Géupnd eseddyll @iyl grveoBepioueaeq UMDt 4Sn3en@poe dowisitniys g egepw 1ess

.' 6ew 6u! Aow el4 Ag peonput! Si udiino goi M Oo IseJ etu oi Z6

5l eul WWE | e pe3seuuol UM 4S Si U (qgz) Bu! pu! M UO 03eed e LI M (81)

- ¥ epuooes 06 I'Un AJ9AMBeJ jeMod d!'ils e peaesu! pue 'pen!wo

ol ow uoistwBpdw deetd geogubtlivdets yfudl. ) 010i toded oyl o g6 sieulugh) 1b Pela@IuPROBMOUS S

Poel | OA edil(g2)lipbaModom8d et sdiEjfewooese pue ' ( 80)urglehoes: Gessl @i apsidu! RHELIBRBNIO
bu! Aow  olow u@Shpur esund Fedd e Son ueAl 6 6'Ln9efl§pr@§)e§?1l@">$tﬂlie OYVIeEeH ‘sjesownu

bu! | eJeuebpdooL) wed)e NI Wed oByPrPungwi f onpes  eousiejes swes auy uphithBuipa |shRd ey Wk

Sul- puods ed ez el ad) 0@ 6hewHdpglow roNI®aui | e 64 PAPISUR 1Bk BisBEPUERsPIRR| ’5&'6’6 e ¥
L -ulseeunJe Sypnignk WPR{FUNRIOUVERY S eedl "°6‘”%‘f"ﬁ‘8"’ UEn“MQ A% § SEPld U

55t g ARl

5i Al JaA009 JeMobd os  -dils eql B eg éf) isfel‘ = §8i‘°§|1P ge' ER3 i om

sni gl _em uo joelle el gevjp!suoo Alg! ssod S[AT PRde /D GA oy g‘ 187 o Homjswe j

&%H ||é§|.ﬁ' Li&tm
Yo ueo 18Ny

CD

%uﬁbaemmeeqa £b

8b8dp = 1 156l 1050z 6de§ 10S ! 09 ‘Rodise

Wi Xxew egpholoeeth sntiOpueelpbdn fiersopere sedeyd pej e3HpulieBabe §ul i pe.oRIBIg) Blro*a9Ege Gp

‘; bAI 0 | i esdviDipsngeiche Rsseq ,eseyd Jed, B uelio oBNd 0 | S pajos BPEMIPIRIERIE ‘RANPYY S! A19AG08! Jemad
28 | apow pnebusbe nwwuemuo-@wqwo;p@@ Olp@sfid Al | ensliF B ROZEQFIOUCIUIUAS Uy ST UM iBL\_ )/
@l Ue| eAl nbie uatyfueagpeipemod SISubereS PUB g SOB3l N0 aGRICER iU W98 SERIP gk Pl ey 1e deed.

,eseqd JQEUNo#o welamnba@mé%maou oq PINoUSIUD A Juel & AHIHPRE @éié BiQy uo B‘é!éT“" Rjepuels e

\e00A3eJ JaMbd el 6ul's e Jol o g ‘ﬂF"?‘Bl | dwi 404 PRPIS g ”° UORATEA) SUI SMOUS 0/ Sul

1< Lean PeRsERRIOL ﬁ'dUEichf&‘hiRép%ﬂ o el M- Sy e 2/5 i o 72
41 pue 6 G OJ]' Bt 90k uene u ! | ! q'j?I elﬂm ua 1/38 991 eulﬁ udlse
jead 0o SZ) BBL lol|"eim€/f:l>ﬁl aAe sa ) Ou eq J?.)' 'Lgﬂ% Soe 01 us! Qorhos
elV .iol %, Jm 'u q e 16964 i tiﬁjé JeplstJdB Anuanb
ibceds qI ! o 1egn oai%, g ouj QJ?C].B @on Phadbdsniu
apue s!q FB scfe%«#@;oxemod dus xQS eql qu, J,|@Q|1Jilz9|§u6% ol PAeRdis@RUSD IS
| 40 10§e|qe€$ PJJb}E]&JJp 1en301 se! pabbirst dBelion WRbubobl s o 10040~ AR

el ! ssod agékeAd dm LEWRID§ §5m14@ e Q36! €0 Uas, BBinosededey insnauapdbeafondia
uedo 4 dgk%&éﬂ\@moupﬁaqua 1eyd yons aq Aew suonip ¥ We'S Apoydiae) s6afé oyl plivrdiagabs s6nddudis Sues

gl gl ! M .upe e dpsdady Uesoddik o434 hdvE @odae uer - !y8 soinos ebeyanp siUE (VU AEOEESS
8| Ui uaeedyagugyEMOURPOE SRS spepdaB!keNn] ol  pash $&posecseitaRN@ Jo uoigwe! sul Aq poy
S Ped e AOCedon peitsep se poi@linAq @il deiencoay 1@d J eozquIboub o 12Moid IBpispLgRANbe PiRpURS Sl
@ aMbd d! i s saigeigeEgBaln Sbrofg dissapSnulS! | ! uegm ' pueq  HNONO-ARHIGU 1P @9 BIpIWIS)

41 40 31jslJeoej eqo. peedsy YN PeF0D 4]l QOPIROUICO G BYEIWIU! S ENERE Jeqdgndu!

MR saoxe  oisiser siqeien 8 SIONYP |98 IRPI IFRIR? iPRQ)6! s U@L ojoly EQHPRRY| ﬂs!epé ‘ﬂ%’B ‘“e'eA'”beu

Bal geue ' FbIT} oK W‘ep@of"e%‘ﬂ%ﬂé’ﬂw@ YR NpgPIEPEE o %‘9

B cpu00esSSBAPUIED LU B ) PISHYRe B b %I B398 Idﬁo%l °Ve”°|5’839’ feer :gl g i

lnol | uaei®fb 3%‘e§‘ﬂﬁ‘.i‘ °F’r?8 T4 1 PP 8L qu ole‘“l"?”‘ﬁ? S EEP s p ! q"

. qgﬁg; %|1711|xne Siowen pe ~ = |- o} jEuonlo |O AUI 2%8 g éﬁ%&’e@é?f
a'\/bd d g | seuel q ﬁ :1eu O; d d | |pU %ﬁl 9 1 S e .

BER bgcifép%s' ot é,ﬂ"‘ . ﬁ”‘fg o il cgpuga%d S iy

‘i el Jal e f?‘( onua/\ %q opuswap 1ue 'eg@e%nstﬁ%kf 1%'15\9@]99 Lﬁ'%ém Bé* 2

da Aq pﬁ e] || GJJ:) 5BPows Buikik L) deHuQO eq @ e DR LANRRBApu BMRGH & pRZg soudisROW

- ! | epow gl dof 1hdde \,e% NHGod is@P8GloR 1861 0~ dixletup@ g bjsueRiePh biise; o) “suon

.eAoesJ GhoSumsidslio) §é‘§b4ues JUSLIND B O} PSIOsBUUDD -eubisop Ual@ubb Gejuemd dd spgudd@ozlgho

| eu! wi el 5781 054! bAdeo 6ojPelCosiOWE seuoer 0l s pacee o 00 Botoepup at @) pab 1Bieanbe
iR Oi N0S J 0 induMity paitdibioa )z ka@jeddd bgeueA eqmus iuadyssp 8:0@6,2 3inbg Toy iemiellam(m!/meol

@4q Jol ow uoponpu! ue joO |mppuskahawe WUel eAl nbe\j eqj z Li.. '0Ooi, ‘weshs

[ 0OVj e AquuAl Li@odd: eaved rigs pa@lseespoti enbiy ue Apfooephepdi@issow jo Inoeyeqeug 820
| ucuodwoo eqj s sv Z6 | eulnwdelepdegiemeql opt peweem@m@ wagQpe pauRaw ‘senby
eeds dils eqq ol |euo!iJodoJdd Sl e6el | oA Ai epuooes ' 901 ' Z01 sj ueuodwoo .

®qj 'j!'nojio eqga eleldwo 1 - 4 e oel eqj woJdl sjinsej sliq- ls;

eads d!ls ega -80L JoPSisel e Aq peLESZ?)zm%éFe' i 11xne el 1040A pue Noh
B cuoi | i odo.d AlesJQAu! S!' 8S9 eUel1!SelJ eqj 'S/ Zl 81014aA ela U 901
M al uel eq ebeviols o paesauuoo pue Z1 peijew Al GAlioadso. eie 89

3ue|slsa e SLl Sl tOI 1 11V\s peol _slal 101 101 VE - QU 1LCO ¢

TTTTOJ 0 Al epuoeas 00 pue UCL Jol STs

. -~ " YN JIAA Al e~ " .

il




figures. nodified equivalent circuits are shown. to the secondary circuit.

explain the behaviour of the slip power recovery Figure 10 shows
t his srrp power recovery unit systEmMO 187 526 B1 - 8
90 in gréater detail. Wth reference to Figure 7. there is shown an

The top termnal 92 is connected to an input of equival ent circuit for an
i nduct ffigmesnptodified gayvivalgncircuits gre shqwi.det j f j o theggeondgrg greuihy Load control |ogic
96 is et dersbrvit 8 HP SIRPHRT BT conmmpn TR LhEovs S SIREREELTRETY 6™

t||

currentYss®hsor 98, for sensing cur- tions, R illai under
IThus, a_piifglepencs g 1 Wffgsfqean Poetifier toptfmm B %mjﬁdﬁm Abbrof

remst&ﬂ‘é‘@'esb Hbfon 2 Vﬁce 52 4 'SCt%F;sg éfr FBF 105 QL LY
the | OTIOIIS gmgf-lts f8 gelF:sﬁandmﬂ f:f On na R1 a’?éﬁ;% Y c&inte\/% ‘;’An 0t'1'3§|'~r§:5r%nce

P4, he o p,.ai GHd eh' cl %.Ued £ snﬁp theoad QntrdiNGyic 96 with
magnet Imarke%J e’sp c he ihe chflent lgemaRBNELHE erﬁdib &nd/ akiirep| e
 oad rggiy n @s *SERQNGR Py fae : cw t is @AndcRAUS MaSle REG ABRI0AT 02N A €
‘a cont [,0ly, W%F& t, i ngudics sb @afla SiMabish 104 i Sntidh SRlch 16£5his load ewitch A oaistitself

Ir ESpECtrés}é% % BErkede $pctRBlY marked L2 an§ONNECicEfhedtey B Qbra@coabdies @08 Sthd Oehidia
the velb@gl eneBdlistancd BisliSissiy RESHIMS thS | NVERE dnitiePdutifaied indicaadd tiyoa resisidr 108.
vehi Cl gneddiyishdedlsi B rbsuld Sh €@ thy trat hesi St 0o kB@plett re @biitpths perebnents 108 86,
resul t sedohd@® tdreyefigpiopdritmbl tb re sid Speeonplzset 608 he cinnectedttp thehetherotayyuired (PRsAs
02, 1G6,Théanmpshaity 508t argestargargriop@nt i onalindicated fvehesiafiqallys peatows 7TH. 1188hair e
7 onnee?e«dvateot dithait roddabipr dnamdvitivalmoB?. Thds s. Tdae coureplopie 96 SOBOS ST warigbie fefi§ar d
¥ oF. an’input power sourcé isdicirated dt & besnestdddal | y byl 02@nddesswitan!04112 t he equi val ent
Ci I cui termpaeb2 fidre primaivRiradt i on notor. The | oBws-ddheiPascoreHgnd 998“3(?5ﬁf'}e(§f%
he vari affsestandarf spvalepigyaeit pedskis moghr c@ | §°‘I"?ﬁd‘i"i%&’%’d‘°§’f’ olied u3¢ (? %é)
102 anded he theviolusian 90 voliegsy $AU[78 |64 iBBe of  t he Yeicie iop tg“ 105 So0 ares

hus, tspfogdasy Pﬁ"crheab'\?é’P‘ﬁFgﬁlr?P‘Em‘Q@“ &Pl es t HB éq o St'leﬁ Hc?‘"% glltg/s% &t

i r cui SeHb I POVE RERYPTY: anddhe \oiRge p?'@ﬂover ed"t'f"?f 'B gt 5;% Led.

- f Ibéﬂ ttbgl/'le F%va‘eﬁthnr%t oBRPs cu re g e s 0 Qé% re uur n E e
&9@ F

ehicl g bT{leteefE‘?sttan%thT g:ﬁﬁ%iy A ta sf ﬁf E idiof 110 Enables
On

@)
=

a
%931 $ OFOlnb aHer
sour ce'y trr ust/spe & Sharacteristic 8 Shhd? wpé?\ £ nec'éQX\?\l’dal";?'ﬂl-'cIB kR s6®Power
SEnts ity POR&Gerdi&T B AL Yort c"f‘%a thtehfslta\ég t age ré’cgmréoe@g to ddbdkd @NBsiRBYNDR i gh
 hat eﬁ% & B k&S RtoSactBinD¥hdnt gd-O t he (RE e iR Hwitéhl 108 bdntbe@PERE OWith the
cur r entg; b &We powerP&\%‘er d&8ml equired. A QJ 0\slisdhOild4 loenl Bblt/éhicRXduRBBiesT 108 caii bect
P L hi 'S “SRERNBAhdvsV RhbAEaIS MY SRsi of- RONEN tHe Qaktdies WBI krash @oltoBdrcuitry
r esi st Qdet &%Q Be s@BfaleRitayBBolice 641764 Sowtii aI lckn B& Brogib@iiof this amd it ys @k tescridelden
EXCESS (ipd FPsHIMWRE vEtide olahaamardpdan fdrhe ot lyedatet etailespeed characteristic of
t he NDtaOftand¥0MEAr induction mbtandfterwbaghing & | S necelssmply be ootedsitial the eptielest ¢ifsuigdher
jguent | ypeaikcarvd| de tragst drop flovrhentiel feachies of 31 hdrigush 7age 9. and e Bip@pwes fecegefy pf of
nsur97a deigi isetie tsfynabonousssppedy-Wesnusice 64 rfigyte B 2teafoe §Plty gern ifite fines
de<» - power redogkmylis effeaied. eridehsseduivalpnt ¥O can [PBesgpE AR A "PapPPaTe t PRSIS ST g'ﬁth’f - RR
Powver rage ovEgeyBisiy sprsigered in the equivalent cir-30  5\ANESEH ADASE Hsedt ﬁ%d ircuits
Auxi | i grit e9daiple dhystBreetchRipenstics i§ iR scher?ﬁ?“i'dca'l“’lw al g‘iﬂ" d f?r three
¥ un fr opdicelse bp Herdatigodige 1‘?3 emKﬁ%Wﬁ""&‘tﬁﬂt r(.‘ﬁ cﬂh?sc?fq °f 7:8 t ?‘I ;: gege 'Ccfr
ol tagé’"%d? gAcRof atrp dow é} f L c'g " e % P r#g
escr O e 0. DTl on o RS < %@@;m@mgs gisah er
' s eea;. 50 on gif& Q?Qrd.s'c.%ﬁiu%' on m?&lguen t 1;n@rrcler §|% LY@ along a trlal:k
shoul d E (f ?Qii iéﬂﬁ 1 QAL Wl &Haall ' Gl tiScaR be BEEHKG Bla véifhle thitQursBh USlirface
dr ops se! |Ht§dc{|on thotbrE fAC §§ndard3f§otor FeQUr €S afd BNfic8u, teuoRbwltRELIM Iptirar@® Vg r'some
: ecoverté(ruét”&bﬁ ot} bd Zero WNinG RyrcArohdie sBasachr onasrer mp@ed. When slip
Fi gur e whah @k 8iip i§ &ro.Si NPl icity, shown for a single power recovery S
ef f ect ed, inaneh dhies Beldioly Aomsiderabil difect oahase or on a "per phase” basis. In
pract i e thivBr BeaAGRIS Al ®eirdbid tha trechsi desed in the equivalent cir- :
phases pawé& tesavalyl ¥ dosedled. afighrdsh@isnd M@ ci r cu@ldimscui t nodel , the thrustspeed
har actsesw sibans far soritdatfig its re®@keyul d show all three phases. Further, for three
ndi cat edinbfjourh @ Heetieshon s epgvaledeeie, t he 1mak|trm?ﬁortahomevste"pwag%@ a flipgar in-
ect i f icsit. ashealy spepeponinggioaleitd’ Fgurey7-at t hr usPugtien metee PERNA((20) TPiopieral
Igai n, Withelike parts beigg gisaiie SEPHIHHEIY b a thF‘Qé"‘-bFl‘é%‘é""of PlocRpas p 88‘P j{ 18hy
hen f dlmeraigupsie. hanerer dcyolage Foyes 54 \?al ue at “§ ”OPQ Sont v "er e (é (%fmr
B0. Thi%nited. ad instasd @cie BRYeHy cf"f‘?éy hronous se°°”da’y )W d 5 'O;: £l mg P
descri Hea"¥HFGHCHEN & WH@"%Se o the E5b¥d, so ondMARSUPAR PRFISY ! ew—
di screte slip relation to a vehicle arranged to run along a track
speed. Such a situation cannot occur inS% standard 411“]“”'?'“;“ BEQML
g0 a vehicle that runs on a surface 3-phase induction
fotor, the and is guided, to follow the LIMprinaries, cby sone t hrust
'can only be zero at the synchronous speed ot her means. mhen the slip

Y M o o I T Y e




netic field to produce thrust to propel the ve- board el ectri cal

system and a slip power re- hicle along the path, the vehicle also having

an - covery unit %90) for contdy {dﬂ&stéte recovery of ON- board i

el e )cal system(44) including |Iig slip power ahd conprising a

rectitier (94) for fans or other electrical apparatus, conversion : :

rectifyidge i feptbduc eHased drapel 1€ veeCONMAr YbdaRt 6l6BRRASsyEdR) ard ANEIRCHREr {60 t he

secondarpicld #@g-the palh, the vehicleddidoin@fingdinNdi Ng  anebvay @RiaEe) BEEAGNNG &) reédbry tof ON

Wi-ndi Ng dneboro RIEial System@] intlinthdaighls.i N t he  slip powerSdnardomprising Ci ettfied 9aLfor ent |

- char act emnsze bthen etehtatal appadiun.geonveksibnel ect ri cattifyvgverrerdt Odu@p ér thd iserondsy re-

t he sl i pneaosvei0) copoastedity the rsetonddns @a@ oNpr | Sesaciort vadiog -ahd atockge Im@aby (108) for

syst em tohevnding te ogmvert current inducedrieéiest or  ( 1029ring heatirghcuprent.céharagtetizefl i dhat

cur rent wesingj intg elgciripal powgsrfori gpetatien decondar ythe mliropasereiscovery unit alsg gemisisespassed

t o di verthe eerbeprd: gleetiqat sysiegmtheraby tp-cal powetiesister (183) dhraeghowhiabf regtified suresbar d

el ec-  vewing gieorongeiniemspsondaméyio 8 t he on- tHdeP2ER d divar said) cuggdiraph theynd g

slipp ovt)é‘ia' ROWELIPEYRTAfioR ¢f the on-board eleg-j ¢4 gp %t?fs&euee (51%6) a‘t‘i’dthﬁt&p&r@a’ 1°i€(§ -
(112) g‘ P51 8 FéI'HP 'feﬁ%"eFVe‘H‘Bvery of %‘Fai 8) and m

sel ect i f ¥° 'EJL?f" ) P YRAOMt - and c ctét’e'ly SERPIY %Wg@&smf’t'

t |n cur nt S
[ﬁC: Ih];yls d)a(:th;s C nda reac wmd(drgtgone Or ? sor r?eansogei%é)ans 1 H;ﬁlu;ﬁg
the on- e s F’Z&&a 35&553 'ed stsor ng recetle {} % a%g L

el ectri (‘f ové?Pl%ﬁuE% Usc a B4l t&P 6‘3), chargacg %Hn&eeﬁm'éacotrcf@ttotd‘aﬁn %'éhPracR&Wer

récever th%htwhf%l'l SEifiddBafrdn® Eah 52 pfa@s%bls Or (102}eq in that the: sif p¥edt r&doSerl 1R (00)

accor di g dh&t ikt FoRAhESHRES mbihs OUGh Whi g8 h@6deb fai 1881 Edfréi Sotic @B whiéh

passed (106) and theZ 8hlbdafl bib@ical ﬁ)a&luhp ROVET  doR&R\aFant $iBblY tol tRE)eciifRr @u)v-edid

sai d curieenknd medws (110), 19 RERLIERALS . lo&l SddtrdiNEdid! BB ha¥ink Qdingu® Tt00P|

1 ogi ¢ .( Ya)ivewhiupply (reOBgtfi@nsltgubeurem-tboar d el enditatitalcurappasmdndSoy  th0 on-board

senses oué bembresofid yesistor(toRe theesrdgh i er * ( 94) slecsiadl cby§td0 ) 0spack e nserdtind @) |,

(112) opesaeshl166)t andstge on-board electridalo@d cont r ol adjusighe log®BistbrandR)reyd alistributjon fof

(100) - | eewel0f). supply the rectified eutputthewrcrfiehtured. i ndi cating

current demand by the on-board one or nore of the resistor(102), the

st or age A transportation sysien pecerding 4y Sleigni (108 ahdrehigitl aengeingt b rigaimo? r?éa?t%m% 06)
D2)

and t he BHeIRIEINha dher Plip loweyprecovery - aMjerdy the rRecangay “F’lé’ﬁ‘lgs@@r .and
distri bd'f"F @H) qﬁo i ﬁi 4 ? ;f 9998 | logtc {96) : - ‘phase winding, and is characte%d in that thet he
rectifi 'CELFP?Sén CU"GZ“ SYPPLY P o systBHIYRB R IR G m 1

6. A veli® é‘t?S ggérrenc( )JFYH‘ & or daim 5 characterized in that the

t( 0 n dem
slip podge boar§ '\?ncay om(108) angﬂi Zr t he g dary Wi nding (28) is a 3- unit
e%sl E{iba phase winding, and is

(90) al 5o . fileh ) S % ogi c
- charact gf n% glfe ¢ Vua ~Senseg CYr r&iibms Ql%rys &rPcoH?)?e RC Lk ot £.
rectifier 9 IS a 3 phase rectifier. (94),.e (ﬁﬁl rgg,glt,crt, “,tegig; g

hawi ng any4a8iHbdod Qe BElbRAL d1BIaRHT T €Nt dengng ret B crafp Redhdasd Rk ueca
syst en( 1P BJaink BAvHRRET @b isfiehm is a 3/BexeNdi cat i apgy 3 'GheBie Usd), dirdEqu'un véhicule (10)
| oad. r esisdnmwitd &hd)sectnbrgiinding @8itbeds Of the gogipé idfunesbesidbife€1B) pour moteur 2
35 1. SQyesghbswwistingl §rANS gaftteedPrigManio UN phdudiin- linkgre( Q) PG lonBLIEBEH 22 - :
i nduct i ane rbdtifel 2945 8,2 3e@adeirecti®r. A transport atréafiors8)t édms &aod ledtdneant et Goati m 1 |
n6 a gen6rer un chanp magn6ti que nobil e | e mr I'Gemédiiz dhehamp Mmdghdiqesy sibem ’
s a 8- phebele (10) for use alond gmpgthdime- voi e ( 16Jle ain AS progurerune wedsséutiestifée ()
syst em viged Witht sz indoniammytondriméiyrigd) (28) beiAtgpulser le véhiculg dfujop@ dd' lrvoie, le -
secondaifdr gge(er8ing gonevinguragatic dield apngphage wi ndhipige Stam Goglementaring dan isysims n
t hat A Py HE R hving dalinpd indielia? d' un erﬁ‘%ﬁ'ﬂ%ﬁ”@“t’t@m%&%"F figsdymig-94)
is a-3- ﬁlﬁ’é{’éée@@,‘?ﬁﬁ fiplyith a reaction W'"d'"g react i dRe: e"t“ﬂ%tﬁﬁuldédh%sl apP%'e'E@t?Fant

est ind Of'geﬂ"é“f‘:h |CUT SR 'ér"}‘ﬁé‘iﬂ’fiay e Ry n dg "ar)&f%ﬂi" ( )

. for use i drﬁ5 ’gpg ns "2 , Di ?‘i‘mj e"éFé; Qeﬁ sﬁ?gér'a:t'ﬁ 8 §see
?SSE/;E?E elegétcalgsyjtem %4%? pg%?tj’ Ogenmrgggrg:lglenéanzg\{ ifq ncegeheén u%etiz:éﬁelsgr
al ong ggers.on\fy AR tégiﬁét?fmt 6qu'o%ebc9d o nﬁf R i
venhi C' € ohkAK/ f3kktith In&ﬁ@(o éoH\%HCthré?@m dl efitdehneM QU oAl r(&f‘siarﬁ:@%&ﬁﬂa“t

des | umgfeed rfpthgrmﬁﬁﬁqntg@feb’tn&aﬂ-gaweywot & I eacdub URsiMbddinllre on service le shsine d€S
venti | alogdisien i kb BhLbdaR cBARAN §jstetn, dl €C-  ( Zbctrigie ¥ bded): Gldlun@NEe HSugshtidhced

by the mAe¥Mb{gonverting slip béweFli@se setdhdarpyen de te@ngf iissdick @8 diddinehtadestindB@net i c
field tamgeeatiddepdwer s topératioprod Rl ont he reglerQa)Fedﬁ)eratldn N Qulsﬁﬁwldie glis-
secondaire a reaction, vehicle along the path, the vehicte atso fraving SO
destin6 a transfornmer |e courant |ndUét au sein an o

system (44) including de | ' enroul enent, ‘“ﬁﬂsﬂﬂﬂm Ill ﬂ“ gue
des- lights, fans or ot her electrical appar at us, and esa*nettr

en service le systbne 6Iectr|que conver5|on means (40) connected to t he

o Y . o T L




tiné a redresser |e courant induit dans |'enrou- bord; une unite de
recuperation (90) de puis- |lenment secondaire a r6action ; ainsi qu'un
sance.de gli'ssenent destinee a r6gler la re- noyen d' entreposage .(106) :
destin6é a entrepo- 1 cup6r #A @M87ER6IBY pui ssance de1gli ssenent et ser

| e &@trant redress6, caracteris6 en ce que 5 conprenant un redresseur
(94) destin6 a re- |'unite de recup6ration de pui ssance de rgl
dr esserSef“é"t(,eéﬁ?’%t‘?ﬁ?”ai‘tri’du?‘i’esif’éfh?4)l de&nr oul ene P REt seé"c')cr‘= g nfj ° une
resist 6\ redresser le courant r@u r 6act i (Hde ?eeng’fte era IO
l | q nsseme
laquel | 8 e (1% lne entrepo éﬁ %rré |on§€eoaa :ni‘gf ; é rtnérrt]%t
4 ent reIOO uran re regss f rls 6V|5er l'e "l’é.ngﬂ npire ¥ .?ﬁrté ) destlnec\ao"é[ ant
- redress%e,n Besa og ﬁss u moyen 1L ORSAO ol A (Shro@ment
| " appar rllt end ed‘ém‘n ar% T &ststAR rat ion d@ecQﬁHafﬁeS%nF‘e@ctig# -OdinsP $6un Bh&BA 1T que
de bor 02) uell& asset! ég &rant re- NMBBhrep QU €106} - %ﬁ{eemﬂfreddﬁi‘ le’
~ resi st agggs, %%ﬁ@@a&éﬂéﬁ drddt pRALHAANT BT e BAuPant NeddRLY/ I Garactérisé ed 1dd2hupar

- laquel'l & RSJeh dRASDHEIagd ﬁO@@UH@prer@I‘ akin diaededisogkatdl BQuissasedd glse-
courantgiéifique de boRl @8H, aikteSdueNB& a devi emehte cafpisnan EgairdBIE NAN t réSadnte e

r edr eSSfoyand @10, @5d) pbuatitt &trd B 2p pedid MOyeN  (102)Ckar nEpyedin pditemassee posgst (6106) -
et de |afappaneiiter dslenténeporageraltldc) et a blesspplustich 2Gkeatly sayuet provbhant -
el ect ri gptie retessdhro fadtésisfab@8(102).ab mevenque  des ddeoyrordbnfrd0sipe ¢i@6let 9k lisdrerail's de
ces derdiergppsage (106) ot A0 pemamil (EktBquel 12} pouviasiiquBt e berds (€98). oainsir aueafden .
d' achenderterd 4ef) ect pusenende deederdiers-ant - de 2. mSyase €t 148 rowvan$fse Mmis aneqeyie | a
‘revendi cation 1, sortie redresse a | afinr éaghamigeicséleptiverpgnt 1oy courRsy df -

car aét cPistme g tre@spefa@'qn l3,erandicgien f.ecup6r at FQS*I‘? redresse adF 'éﬂ?‘?"é?)ﬂg%?g%’ ‘39’6'6) e_t .
a | | appearagiqrisé engerqup dunie d%'eﬁ‘tﬂe%%nce de gfpd o’gjﬁ' e
de bor d9e P ncﬁude‘ag ‘ii%ﬁ"bLﬂDé CHBP“E’E’S der ni eF%‘”’%S&?)é’ r‘?{ i séjlerglersde

commno??a'a’@ '€f'e qg‘n‘(ﬂﬁ ?ﬂ? ' ac couran
Vehi cul ‘86) ”@05 on 4, hsgg\/é]“ e (tlo se:%n & reve é %ln ,fggl ci el
oglmel comma cup ga%o _
de CO etan munldune entreg? e que I Hlﬂésiri lsggr}\]é?\ 9 oQ\Bre ar ge
(96) 6t aﬁft g £ ment B Lo Rr il e 80)
| corrpren%stggg @cm adrgtb ouran.. ,;r;rpg GER e bt du%%uram au relEN
un | ogi & &hid %flfp gagreg@tarﬁ: %ggﬁar( 96) SY e 3B @4?Q$ Ndgftiee dgecomfa%é 498) et
etant MeS102), ainsi Qi 1aP@dRRtdn RCORRhNEMENt  dihafdaybe Blant@hunl @one@Rtréee(fiov) ai- af i n
de regl@hedsd resi stance de char- dr esseyan{ B4Yemdnde bOGb@at|prélenspaBNde
- de ge (102), ainsi que la distributioen du egwmandectrique deCved (108)(eD Blentatiant
muni 3d' sy3Rme e t@Bspbd 64n 1h Rléndicaiddresse. en service afin de régler la résistance de char-
quant | @ Zemneguele patmast upspseerant . du 36 (102), aing b dagistBbusiot di gaearte
bord ( lfhaséet’eretuEntentniesordaire39&itestnmr de t ransgoest. sel on [ a revendication 1
en ser véngmleabitririghesér Gigitat cdrectérigient ance de char- ou 2, dans lequel le
Syst erneceegye lmregryaaern@ﬂf) est un redressger ( 892)6 ¥Ehinyle pioe 14 geveridisation Py Bndane
cQur anttiphagdohase, |' enroul enent secondai r elegged)'errailement secondajres (28 sk un :
enroul ement triphas6, et etant caracteris6®¥priRenhjehast e?@ﬂ}tég?ﬁﬁf‘szgﬂ) est
un rddr ¥bisar10) @5"“963 Sy rtiisg) '8 199 on | a r&%é‘l"fal'%éetdfeé??”'él(géhe% un Jegressey

tri phas%une v01e (16) munie d'un prlmanre {20) pour triphase. | equel | ' enr oul enent

seconda’i"?’t%plr °%°§ "“ﬁﬁ‘fe ﬁ@ﬁoﬁ?g‘ﬁf trf phasG et 6tant caract6rise en 4.

Vehi cuI‘éUf enr L?(g (1156 le Jq ce que le redresseur
ule etan mun un sec ndan

(94) es (16) mm e a$un primaire (20) pour

m teu | ai e
triphasg, Eﬁ?j kﬂ Hﬁ ésp%a sl & re, dﬁsﬁ}anééoﬁsyggrnerﬁ@&nem 4R grbRsSBRID
-rragn6t ' |9U&uJ£Fxb nddft épr\%téﬂrﬁe e VI €451 € Vﬁéﬂraﬁrh‘i’e@ RERR trriMkiRileis 420) Néngs ei-
secondajg magné¥d §eprr%9illfée afin1 8 pRRUEr MOt eUr  ferl B4 Clid)Odh InagiRBdches, wahbeteld' UN
enr oul etﬂﬁﬂi}us%eé' BesGhde UNpromdn 1o dBM&ud equel - erzdugt, TSoRi SHIO einsly FzBrERUgNi10) @it nem
magnet i §G6dagMie ld void, ® vERtUIAStENt 8§dleniendUi t . par magrendceenBiiearittebd dessed Sekun-

near ant équpb 'Vl esysiere Blettiigue kdeedotd (420) | angs darkreis A rEme gtk viclag nedivre af i n
de proctbi@Fenant des lumigres, dasesentBiadurs ¢ul6)so ei n  iegnie et @srch\dasdreaohetischeliien-
pousseed'sess kpfaeila dpctiped ser mogenvaehi cul e derfeld eipgnz 8itogt induziswi wirdnim airiepem
Fahr zeugengfdDptiani (40] ectopiigh denrdutemeni e, | e vEHIubul® ABriehdesdgirava pttiang der
nmagnet | sctreate 3 iépctian. dedting banstdumasén  Sekun- BeLAuPEeERenO8Y Seehabraereeier qu

de bor deordt) induit au sein dgaffekionpraent.18) ei ne Réﬁl@t”ﬁr?ﬁwnétk'l"i}ﬂ legtnaghe fpfeoe (a4)

© conpr eneuissande §leftigye lpwigse Hmattry @hedr] at®eurs GYf Schipwerferng Sgpldsen dﬁbls‘aﬁiiﬂs”durch
das nagriet lesymBMe\&lectigre st bask t3PYRrei | s el é@'ftf‘?c E'“" QQBX?S ehowe it

derfel d’“é‘lt A 'SPHERNGeASP P ] um ei neft 'r” 46 a
" enr oul BREAP en puissance SCHGHS SATIRCAIT ri eb ded" ']95?? ‘%tmméﬁ%erm ﬁvgﬁ!

secondaire a r6action, destin6 a transforner |le Ba n zu erzeu e

wobei das Fahrzeug weiter- courant intduit au sein de |’ ﬂllm ! B”““l
hin eine bordinstallierte elektrische Anl age (44) pui ssan

destl n6e a nettre en ser- 55 mt Schel nwer f er n, Gebl asen o er. sonstlgen

o o o, o o 1 Y




s T T e e e s e = Briiene — - ¥ PN S oerharr  Cwiatoce o cowom ma s T as e rm—m———— R, PPy T
N -~ . . 1

in elektrische Leistung zum Betrieb der bordin- der Schl upfleistung im
Sekundarkreis in elektri- stallierten elektrischen Anlage durch Ursetzen
sch&-lei stung, und aegne Schl upf| &Pt 187826 Bdes Schl upf !l ei g4 ung i m
Sekundarkreis in el ek- ROckgew nnungsvorrichtung (90) zur Steue-

tri s¢he Lei st ung, und eine Schl upflei stung- 5 © rung der

Schl upf | dingtdep drsdeRWiRkipegiingrriatgn SirameRUck gewi n¥priem sipdrischenhaniagg du(cBOymsetzyng

St eue- i elektrischediejstufg 2um Betddprdeehrdir (94) zufAr EFhiypidistyng fire §?I<Ud@§<f?'wﬁg'eﬂ‘é'r

© Schl upf | éfedipnagplekinestRY 8RR HyTeE Usetzen i Fheleteistvg.yMethraingi Seiyefeistungs-
Reakt anZ\RIF% kF e-ftws B ?Pé‘l’ﬁdeﬂ‘@Isd'hP'P'b hter (94 uczw"@"@fveﬁ'mﬂeﬁt s g, Steve

- duzierte ’% 8?72 @flegwgq (f06) H"Qj Q{ \gnﬁnung mit
Reakt anz. Ao tung {90) p]ql cher ung chﬁh ‘CIE: ep oS
in a e| en tanzm Iung in-

' u e lst ngs- Ru Wi un

duzi ert eﬁ r’g}ﬁ elc nch? zum élgﬁh gﬁeq ( 106) dumer trom eicher_ (1 06)

gekennzel c on Heg&a iy A pel cher ungZu E , ICEI, ,ﬁ %It

Schl upf | %Lé rIéI?%?ro QI%VIIII% %B&Iéx\ép Chsz agﬁ; 1&]5 Ee'
daB die Speicherun voWedI idhbeiikhtetéth 366 W der lup s- Fﬂjf!' QSVOf"ChtU"Q
Schl upf | %htﬁélpmu SHENA BRI S YL EibCht UNG  weiterhin einend Wi &96 987 autweist,
gl ei chgerscnlyngEngsiHuEbERluRdst@icniRd t €r hi N ei digh dbh rgns.arrgdnch(e Sondidngd St ,
wer den K apiori@idil il ideksBfd agie) dpmesSpel cher dudrgdh d@nzuglaBlbithgals @it Spedher
St r om geldeich @én y8hgerichibter $titgelcitdidheder 12l ekt no6 ahe rieBasidatieagrdadilgd) (108)len
kann zur déblkend wirgAsitisngl@s o&pespeioesr .. sowie Miged\W @ 1M) tirelahivdidd, Ubiira-)
zur wahl weeseni bisesidkiriached BOGanlagadiader el ekt rgupg hies daehderiohtaige AuddaBysstroms.

- gung des sghieMitleyeta, ¢12 atr @ahivaissgEbgsst.r ons s cavime Widerstapdl ({0RL Ozum] $@8icheu (106)
wahl wei s@pngObiesr gleighgerichteten Aypgandicberest and ( 108y, zupu eiektriSpeh cheedsyster® @) 08y wery
des .gl ei ehrgeidedteed ¢192)ArgmaPresheT GfR2s 20 trennt oderdn gitamKorainakien: | schen
Bor dsyst ¢nd z¢m CRipiktrigehen Agrgsystemi €08t e¢nd (102), zum Speicher (106) B |
trennt od@mt peer & siner Kq{‘éﬂ'ﬂéi"‘l‘?atl on ‘und zunPel @RF?‘IQSEBJeQP"BBr% rughe f ?aﬂ%‘j" e- -
trennt_oder in ejner KOITbI na ge"e"“z glchnet,, faf g (Si pr RIS

| T h Im
: ép Zﬁ;g%lh Zfinsqgaiyaﬁeg\rpe ? flef%:fnrgsagalFs Las ﬁtrghog? g%) ent %alt welcheedlz-
Rf Ckgevm §1 ?SV% (g;ﬂjﬁﬁhalt ec emne ~ . o H\n%f hr 2 m S Ie|c i h\tjar erfaBt und
3333

k n des
Schl upf I °g' tro I I
R k zum ichrichter (94) tKJ E' ohme ﬁlag

zur E

(108) ndes
d ei Chr' @ &‘%ed r% l§de? i?x%rscﬂéﬁ‘ §'ﬁj§9nt 500| I - éé ndfegg‘emﬁra F Geickfe Il&?f&en di-e
m t ei nemogElQeABY id lﬂ@)de?@”ﬂsteﬁfn fagsen des Hyomgzsbihr zum G eichrichter
(94) erf@m.démg,des (102) Shd ovdaeidag fdes der el ektrischen  Bordanlage mit einem
-Ei ngang- giblRRJerigittentStbmss@snt.des -~ - 6.1 0Bhrzélahedil Adsprost £bdotBOvBaSie
Lastwi derstandes Stronbedarfs der el ektri scéeeihdaddek dagkaBp@eiphasig ausgebildetl 02)
und. Ves.t gizhspogsyeies @hes ahgech ¢chietcan (508) Vier sehen. gekainzaictthet @B es sich bei
Ei nst el | brystebesusfihrung mit dr§phiasig@sSedirent .  Lastdsmdekshriaiere®4)( @ e Debiphasen-
“Vept ei | ungwitklsnggl28] chdieet mhkeeheaichBer ones di eBléichrichter handelt. 6. Fahrzeug
- gemiB Angpt dreilelchacher (B) dreiolipeio adigebiSekundar wi ck. 'l ung (28) dreiphasig
ausgebi | deftist3.  Tr ansportsystem gemaB Anspruch 1 oder 2 in 35 . . i st,.
dadurch %ekennzel chnet, daB es sich bet’ Drehstromausf Chrung mt
drei pha {Q)nzum ‘Bewegen egand (§19f chr i cht er (94) um ei nen Drei phasen- *
dar wi ckl E 55% i 3‘6?&5 JERE eﬁ'”@ﬁnet d eichrichter handelt.
daB der @a '?e 'x f?g’ g ausgebi | - det ist. 40 4. Fahrzeug .
(10) zumg b i r@fﬁe? h (L46). die einen Primrkreis. (20)
el nes mag e ur “Er zeugung ei nes magnet i schen _
V\anderfelra( t%? nﬁ,t 9,%@ scaﬁe% rz ‘wobei das Fahrzeug mit einem 45
Sekundar kp.ei s st A8 SvRGN&RH éhs& % Linear- antriebes versehen ist, der

ei ne ReaEﬁé%E%Wv@ﬁaerIeH% §12R) indlBbassd, in wel cher durch das ma- gnetl sche
Wander f eldl &led BhitOFIn RRteH &JstFaiéuds Umeei nen Schub zum Antrieb des
Fahr zeugsntiand Qe BahARg diRlgeR2MBoeT Wa€r Zeugen, wobei das Fahrzeug weiterhin
ei ne bor disl@vbiteatid @ncfitkdmgaliérddniags t Schei nwer f ern, . Gebl asen oder sonsti -
gen el eki4sj s lsensiduiendrh, cltbiisrgedgiecsphdlial t sowi e mit der sekundarseiti gen
Reakt anzgérc klektinghen Bibricindennaientie swig i chtermittel (40) zur Umand- |ung des
i n der Wnitkderngekundineitigant &eakBinpvockiing n @l ekt ri che Lei stung zum Betri eb der
bor di nst s¢rbun8ene Umrichtermittel (40) zur Umwand-

lung des in der Wicklung induzierten Stroms in

elektriche Leistung zum Betrieb der bordinstal-

; g




