;e3eLHHl TJ. KL6>LTLv}' Lift, particularly for transporting persons The
invention relates to a lift, particularly for transporting | ch
conprises a lift shaft, a lift cage guided in the lift shaummmmimmulMMl/e
nmotor directly driving the lift cage. The drive notor is providggew th an
active primary part arranged at the Iift cage and a passive secondary part
arranged iWOS¥etBnary position in the Iift shaft and spacdéd’Fd%he
primary part by an air gap. The lift cage of conventional lifts is usually
noved up and down in the |L|-fttp%aﬁ[ar|9yfoffﬁ-aﬁ§pmm‘gdp’e¢s&i§)| es which run over
a drive pulley driven by an electric notor. This indirect drive of the lift
cage is connected with the disadvantage of an additional space requirenent

for the drTh\éexnpéHéio‘ﬁyrel%’ﬂé% fo@hﬁ' &ﬁ'ﬁédléﬂyn@F @Bnsportiny @é)‘gbﬁsi Qhicht EdrhrisebisCiiit ar e

provi ded wt Irect drive of ift cage are known in the §tate f the
art. Thus,shaf, 8 lift@sge epidad Wdéf@clfft H@ét %dm"*ﬂflvei AofidrRChdving e dfgaap sThe

driven di rcﬁﬁ/glr%tgy {:\h?‘é‘@%ltﬁ%k%rctlve-rﬁ@rnb#ym ar@tqeH a@‘ﬂi@l"ﬂ & éhcpé bESdive

part arrange cage and a secondar art fastene t he wal | of
the Iift mbmdam@aﬁrawnqedjmt@wﬁéfmﬁmﬂnﬁ%ﬁgﬁgﬁf@ﬁ WR@FPMPV‘ B%rpf'”"‘ia{i)’

provi ded \Qg QE to which a three-phase current is supplied. In this
manner there |s cre ted a magnetic travelling field formng el ectromagnetic
forces which linearly nove the prinmary part and thus the lift cage relative

to the secgnd | ANk of
addi ti onal Ia{ a\%%a#fﬁcg%%b@g@%%%%ﬁhg iﬁ'y?gghg\wg\t%mgv@h% g?\svepse
forces, t hmse tabiesawhicbtrar oversa e&rn@ewﬁyielrwerpw an ﬁ]ﬁfp'ﬂilh maorar T telireeitdrive f

lif whi ch
magnet o 1H8 B PRay S PRl 8 el o tin fitidehel ot ROGU IR

arranged béivegriiey bed therelentidniotmignet s of the secondary part. The provision
of a linear notor for direct drive of the lift cage does indeed have the
advantage, in distinction fromlifts with an indirect drive by neans of

Wi re cabl es,addhiah, Irits vardeh siegmavidepaitie adigat dryeefithef Idr cagr as¢ koewn o thestate and

a drive pull Fé/g 68 955 0. MBIBOVE! dectRGePL Y Iilln Be 1At dgBSEEVEN Geclipisps a

countermel e I| cage redun sufficient’” power
capabi | i t ya am:hranastanuTmtlmarngotoucdragnsmmibrlm@'ymmﬁmgﬁdét W%‘ifbﬁﬁqerﬁ'tdr%
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motors partd & caseé relati
respect toThaprihagtpar isgrovidédwith wmcmgso@swmclyartbr@amheae carrgitds isdepliee In

entire wal] . of the |i shaft w.th er
t he second@r‘%”ﬁ'&??r Lﬂe“? ILFeCW}%?Jﬂ%%ﬂett'mf?q’n@884%@f&mwe|%%9@%n€r@§%£
several Wi RHichY8eaydnbleeths eeinadapart pad thus shelfticayeadiative to thesreonstary paignet s)
conparatively high costs thus result. The invention is based on the object
of developing a lift of the kind stated in the introduction in the respect

that a Cormarnataﬂ matcy dwiegthy povieg treafifabadd tsyadfitianatly nowre froot 6P QIBP& 65 y°~1

driving th be achi.eved I r
pr OdUC'?I on\?\@g rte§pe 85?‘& RSYYSt ﬁ%rcfe?'lvtght ?%%?W%PBHﬁ ér/r%cr?ﬁgg'? &%‘I b c ect
it is provageshddnat e enspoagiaeraod whith is|farmed. framm twherowas ef afutaallyi Pl@p%it@ h

t he above-nentioned featu t hat th 0
t r ansver sePFTMACCHH{MHAON ﬁi‘? ﬁDW Y e %p%%m@r%gg% haStfga&r;flr@g]re 5?‘.”’&'8“ {0 t he

secondary Qﬁérﬁgédfb&lveémmelnefdwamrﬂmaghemmfememqoodagmam c propul sive force,
wherein the secondary part conprises at |east one rail which is made of a
soft magnetic material and which is subdivided into a plurality of segments

of predet efrpd nRelidienaF i anshrhetopifer auk@;txeggecntmeamecégasnemmaeedmama|theof
the lift shaft by neans of |nterTmad| at e d H d f teh |§| ﬁgt ggkes
use of theagyaiideddedishagtion fognps Yith \?EI'S} 'Fﬁng r"f%%@ (?Eﬁ |t\’\§/r resu tsin the
case of a ha@fsIrEsace lebdirdretifeiean dibidtiic hivtdremausdriveypulienisrrestiet o Morevser,
the provision of a linear motor makes a counterweight connected with the lift cage
redundant. An insufficient power capability and a manufacturing outlay which is
comparatively high in the economic respect have proved to be a disadvantage of the
known linear motors particularly in the case of relatively high lift shafts. With respect to

manufacturing outlay it is possibly required to provide the entire wall of the lift shaft with
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nmot ors operating in accordance with the longitudinal flux principle, the
‘magnetic flux in the case of transverse flux notors is guided
perpendicularly to the direction of novenent with the consequence t hat
relatively small pole pitches, which lead to a large force density, can be
realised. i The construction of the secondary part as a rail nmade froma
soft magnevDOINEBEY i al ensures a conparati vely econoni ¢ prisduatBepsand
enabl es sinple mounting in the lift shaft. Since the magnets and w ndi ngs,
whi ch are ¢iggbiesedonbafr e ihg grivGarPRanet Sieicd kXprib§ BHH aatapthds sel/bl
noved primary part it is sufficient to make the passive secondarg_part out
of a soft ‘Waghes apd g \ePAMNHPE 1§ §9YRPSbVED PF AbPENftasrataratiyg!vdigh
magneti ¢ n@dseythad rdsitt he sense of the present invention there is understood
a material which can be readily magneti sed and denagneti sed, such as) for
exanple, iron or ferrite. The rail can additionally be nade of a solid

mat er i al Oﬂbebw AbMad il tdh e oBREE JMRANEhLLRTRLIRY bfkhe kiNWOsRUOGHID 3
PCT/ CHO3/ 00054 Eor producing a magnetic flux running transversely to the
di r ect i on iofrodustiendntheofesppe thak & ceagaratimely ﬁvgmae\yerp@ap@b&tyv@fnfthsgﬁ'tyasmsytor
COMPT! 5SS @bcAy vt 18 1fDEe® YiveNadrioveR Wit 8EmPhitivély rhRASAbIOModuction
col | ector, I'ch s conpose o? alternately arranged nmagnets and soft
magnetic ignstrnedi ate el enments, as well as with at | east one excitation

wi ndi ng extending in the direction of novenent of the lift cage, wherein
the magnets are arranged in the collector for formation of a predeterm ned
pol e pi t chAsdordinaita benatantion fuifafinept offthis ehiestitds srpvistedtinsoereangenesnwith
modul & enall s ¢ A AURE GFONRR WL heIbuRle hBREdTRIAIBA that Hldrvel Mbtor is
exanpl e, depending on the respectively required performance capability
several exiormed iaerp transviess Bunmistoravitieth gueadiacement pardhiseahotdmive dadhor

one after ) | L I I :

cor r espondiliVes s AETARAny o 4F SRR, bRRLRAE SRR e
magnet s i ssdcoadayipattembnipyiseapnt Bhst tre dfwhishaigmeade of aseft maginatie melteriabars t o
t he secondar.y, part,. . J r

magnet o andPol bl FRERFTRY B UaFhelic bt BRI eRn RAGTARAGR 1ne
such as, fsagnenspledastarediiond wal of the it dbaft bpmeesy ehinterinadiptpeclemsatsof
presence of several excitation nodules, an unfavourable magnetic coupling
of the magnetic fields produced by the excitation nodules fromarising, the
rail is subdiftvofdiddt kintomakesl ugeabi the fovdedpeethet aseriaralatiyglr highrfotagedensity
direction gof epen f et i C -t h i t ;
excitati on'%rsr%%gmﬁe{sﬁ%i ésasge fe%fr 8h§\{eﬁéseb@ggp a}cﬁlgét e?ﬁée)?ﬁcgél%tuﬁgobpet é%?gtr?g_“ensetar
segment, tmetors bpérstimxiol andediantewith e lorgitudinal Hux pithinleshamasngtielflens the
behi nd the_at her, - ] - ; IS se
T e A T o Tl
bet ween t hiteicodsequined thee griatively snesdlrede pitehes, whish ediic@ laige folse dengiteche
flux, which coulmt(ﬁracts di spersion of the magnetic flux. The segnmentation
in Jaccordatﬁ%%ewet the invention of the rail thus contributes to the
magnetic field Iines running predom nantly in transverse direction, i.

e.
per pendi cularly to the diyection of V, nt_. | .t - idne
arr angeneﬁj[heorc\éf'ﬁéuci'%rbr?gr%{’% Sgﬁgrfdr?gy PR e%sggdritag%a% Zrﬁbntassgﬁgfa%%?ﬁou%t{ng
and preci sensarésganeompapitiviche esempmentpsodustion randdehiabiesnsimpik sreuntin® iradolift .
shaft. Since the magnets and windings, which are required for producing the magnetic

flux, are arranged in the moved primary part it is sufficient to make the passive secondary
part out of a soft magnetic material more favourable in economic respect. By soft
magnetic material in the sense of the present invention there is understood a material
which can be readily magnetised and demagnetised, such as, for example, iron or ferrite.
The rail can additionally be made of a solid material or be laminated with the soft magnetic

material.



The 'subj ects of the dependent clains represent advantageous enbodi ments of
the lift according to the invention. Thus, in the constructional respect it
is of advantage to arrange the internedi ate el enents on support el enents
fastened to the wall of the lift shaft. It is of further advantage to nake
WO 031064310 4 PCT/ CHO3/ 00054 the internmedi ate el enents and the su ;)ort

el enents oVOP3R6F ragnetic material, preflerably al um ni um PW{CHQ%@E %o
avoid a disturbing influence on the nagnetic flux. The internedi ate

el enents apgr progushppondgrtie ien e niEtrfisebseabb héraitection @fmidveneansf the lift
material so that they have Ciyhe sane thermal coefficient of expansion.

Ther mal |y PIRRUTEPERFY SeE2 AN REEAUTH EOTRYSSALIPXAat N BipgHiesRip 1 povided

support el @R Rt feadt 8né RdBedise Whthes - comsé@@mméma@wﬁawmrag@w§ la}d Reft
connected together and the internedi ate el enents spaced apart i n the

di rection BRIRRHFIRIEATCEIRtG HEMPNIS; a8 ¥Gd as Wt *Ffée%%%e(ﬁxc'éﬁ]'@ﬁ Wpdipgssaniieat

the force fl @y d?fe%ﬂ@moﬂ%vlemehtlﬁﬁtﬁehrfpdgé‘e tM%rélﬂgﬁ'é%égneltd"aﬂs aﬁtéﬁgéaullnathby
preferred enbodi nent of the ft accordi to the invention the segnents

are spaced°@l§aiof forﬁ@f\m'ew °fPr’?r?dr?éerm”?eéjo‘?ql%ﬁ‘t%‘fW'fm%’ter%@i@ﬁéﬁ’iar@f the Iift

cage and the internedi ate el ements connected together so that the force

flowis taken up principally by the internedi ate el ements. The support

el ement s rEb@pmvwgan of tb@tew:l §@§1Q9Hl%ﬁ@tbielsl a moﬁkiahgonabrrugf@m efdhe I@ém§ﬂ’aréﬁéﬁ
apart int AthPteshb&ivel A [

possi bl e aJﬁ érma 3!88 éeTE th eexS anIS|e rreq%e e%é rﬁﬂagﬁé ﬁ,ﬁ’a resgeevgtralﬂve

case of uséquttatWrS mdy@sm@sbmaéamﬁcbﬂdmcqrhéo §npmptheélaad/@mo§e after the other.
Al ternati V%éf ﬁ»‘% m&psgna@% fhfaecdu@&tsr e&sﬂést%@d@mw% Pﬁl@ad‘tcpewﬁé}@ﬁetﬂe

apart in the novement of e and e su
el ement s cﬂi‘ﬁ@é@ttceﬂUX djedured @bﬂﬁm@ﬂaw&s fotreasmitied Py vcaynah&ee@oft magnetic

predom nanjhatmishlapd! 8fentdies %J%Oéécoﬁbﬁv%ﬁ Thé nﬁ‘éb’n%?ss&%n&’s%‘ﬂﬂ@ d@n%t*ﬂuéed as

preferred devel opment of the lift according to the invention
i nt er medi ap@mAnenkemEgnets @ngrf@'vthawrmqerp%sghptiéor@mm@ afrgre g@ﬁ@@ﬁtﬁé ©fht he

primary pagd fbr”ex%n% @%\éﬁgﬁﬁnfl rection, which is perpendicular to the

novenent dir'ection, t cage. AI ternatively or additionally the
i nternedi ate el enents can be prOV| ded vvith a gui de surface for gui dance of

the primary &r@%}tgiﬁ?e@enﬁ'% Pésgﬂc Qrdl EXB@E@? %dﬁfg&%aén Bﬁ’f.aw}ﬁ%ble

novenent direc and 't he ransv rse | rec I'on
segnent s amagpetef eupbhy ofpmwevm:tE@twﬁelhs ardauseae by nige peaitatiohimokdules f@Unaréiimgad

with the 'gﬁte%ﬂ%dgu%hﬁ,d%pwgg np?uv’ar'tx ?Egﬁéﬁﬁgb%dﬁéﬁ% t@en@l aele é@ﬂnsvén%h' ng
manner and materil a ner an e I'ment ena Ies a sinple
mount i ng aofdheéft icabé. eIfﬂmsmnggbabweem@eﬁgml@nsnwlashe seletiedte b 2t lpast the

81 eMeNt S {eRaflf Ko iBnddle UbdmeniS B 108 RICIhSE vA EANERGH nffaufdicarmfiggeant s

on the |nter e eI tening part 1s pr
proj ecti onsneahehm@ thmstbert @@Iowa@h\wﬁeommmd g seermeegnienta Toisris dspaisgitheley

formed orogye ghichMRell ShEh e BB Nrenc o034 1R800 FETLOHRZA QA0S

Wth respe 0 econom c is a vanta eous
segnent s wintividuae segmrrenﬂselra@tet‘senisnadﬁdletance fav dhed nwag@em ifloms wifcht peuntgrpets

cage and g&gﬁggfoﬁeof?‘né %‘%H&‘csfﬁ]x The segmentation in accordance with the invention of the
rail thus contributes to the magnetic field lines running predominantly in transverse
direction, i.e. perpendicularly to the direction of movement of the lift cage. Due to the
arrangement of the segments on the intermediate elements a simple mounting and precise

alignment of the segments is, in addition, taken into account.

The subjects of the dependent claims represent advantageous embodiments of the lift

according to the invention.

Thus, in the constructional respect it is of advantage to arrange the intermediate elements

on support elements fastened to the wall of the lift shaft. It is of further advantage to make



movenent of the primary part on the rails, the ends of the internediate end
el ements are advant ageously chanfered. Finally, in an advantageous

devel opnment of the lift according to the invention the rail is provided
with equidistantly arranged teeth on at |east one side, wherein a tooth
pitch, which is formed by the teeth, of the rail is an integral multiple of
the pol e pVPER&B1¢ he col | ector. Through® he provision of RC%‘éCITl(g OIoo%th
teeth there results a high magnetic flux density between primary part and
secondary {par intéhfkdidielSelemenipanat ﬂh‘éebypdc&f gﬁerﬁmtﬁeofdan&bhynagnfetit heaterial,

secondary part is fornmed b I f | e, adj t
o one. anobRETZ0Y TNy a CHRAnEvED SFPURGRS TRECPeR P8 1o TBRBRUS ithnher
that the tlﬂ@rmeellateca@?’n@ﬁs the thaldl@pameel@ﬁémsg@d ;sr@febgolyilmeafreﬁh fel sirhye
to one another. This is becau

ransverse forces which
Lo e of ieEaleo et MavhaRdns SPPRCRe TR HE LR SrOBRETT.  heBA dGET o
the i nvent iipxsad Bet@eeA emy intdrRuiahee BRkh@Wnagh &l essHordIéRante brid ek erdvedted.
exanpl es of enbodinment. In the associated drawi ngs, which illustrate the

exanpl es of enbodi ment nerely schematically, there are shown in detail:

Fig. 1 a p‘?ﬁé@é‘?ﬁwéh‘t@ c‘éh%‘ﬂ’véﬁta dusfytbe &@egﬁdaowﬁ&%ﬂhé&ntwn@é’ﬂﬂé eldnents
excitation nodule in a first formof enbodinent; Fig. 2b a front view of

the excit asRasqd ardil i Hecienting efompyanentael eglift 939% pBriepetaseve HWEWAbf
an excit at Lo, AREHE the f?)ré’e ﬁ&ﬁ%@d&nﬁlﬁéﬂt@f ruﬁgt?ﬁr‘?o'ugﬁriﬁe sEyfent3d R & ARcuMHEW

of the excitation nodule accordin 4a a perspective view of
an exci t at preferresicamieodiment afihe it morﬁlraﬁ tOetﬁﬁdfweﬁﬁ@ﬂ the segmeotw Pespacedapart,

PCT/ CHO3/ 09&%@?' ifl-thd B,rect ornoatmélln%we&fenf Bethe N (I[a%Te'é?w'a { g?éd?&@réﬂérﬂgwtg 0

Fig. 4a; an 1llustration of the size re atlons exclitation
modul es an@bm@gteéntoget’msr &or gt therfqjce Slowais takenstn ﬁt'n@l?ﬁ”é(cfé:\bﬂ'ﬁﬁ fgeteedEty.

Sa; Fig. 5§Ieﬁ1%nff o | #id Egﬁ%&??lgﬁgﬂ{sq‘el?&whﬁ i h8th ofesfe d{iﬂf stﬁ’f%ﬁ@n% kdrbsd £& b@n

of the course o gnet ines 1h the case two excitation npdul es
arranged os@caﬁtmartt Ihethetd\@ﬁtl%mdf govenenthefollis liftarage in order to make possible a

thermally induced length expansion. Depending on the respective case of use it is also
possible to omit the support elements. Alternatively, the segments and the intermediate
elements can be spaced apart in the direction of movement of the lift cage and the support
elements connected together so that the force flow is conducted predominantly through

the support elements.

In correspondence with a preferred development of the lift according to the invention the
intermediate elements are provided with a guide surface for guidance of the primary part in
a transverse direction, which is perpendicular to the movement direction, of the lift cage.
Alternatively or additionally the intermediate elements can be provided with a guide
surface for guidance of the primary part in a normal direction, which is perpendicular to the

movement direction and the transverse direction, of the lift cage.

The segments are preferably provided with a fastening part which is connected with the
intermediate elements in force-locking manner and/or shape-locking manner and/or
material-locking manner. Such an embodiment enables a simple mounting and reliable
fastening of the segments on the intermediate elements. In order to ensure a simple and
precise alignment of the segments on the intermediate elements the fastening part is
provided with projections and is inserted in shape-locking manner in a correspondingly

formed groove of the intermediate element.



Fig. 6b an illustration of the course of magnetic field lines in the case
of two excitation nodules arranged one after the other and a segnented

rail; Fig. 7 a perspective view from bel ow of an excitati on nodul e provi ded
with a inde shoe; Fig. 8 an end view of rails fastened to an internediate
el ement ; B 9a an illustration of the force flowin the c ?}ﬁjo
|nterconne\¥ ¢ Qrents of the secondary part Fig. 9b an i P4¥on

according to Fig. 9a in the case of interconnected support el enents of the
secondary \p/ahtresuéogto eonamid prodseticat it sradvepi@odpyrytor woFle thesedmenthavitbdbe of
i nter connegt ed d t e

per spect i VBT Jﬂ) eérgéﬁgnég%mg)aa'?ﬁnsFPS?@lﬁf%gﬁé a%qaéevﬁgg t h%gv g?lls%ar y
part gui derdommédﬂeafﬂm:pmdaryypmﬂaom the ralND tb@kﬁemeﬂmﬂntemémyl@MMEMSgire 12a
a perspectiye vi ew 9 4 of the secondary part; Fig. 12b an enl arged

i |1 ustratidHBE gFﬂ%W@@?% cdnaracterlsed in Fig. 12 by XIlb; Fig. 12c an
end view of the rail arranged on a support el enent by neans of a fastening
part; Fig._.13 a.perspective VI f afur f

fast eni ng pAPH: rle—iaa.aod‘jefﬁ'é\tagﬁoﬁn WY o fe k é@((?l%%é;ﬂfi ﬁ 8%%%@{;%%%{%%%3%0
Fig. 2b lebrbwdézﬂ W thr aqlﬁdnsmhtlgeratrahgmtedm pnogiuleastvend eidee wanckin ratsthe piba,
force; Fig n_view exctatlo d|n i 4a
with iIIusWP'&lE'é%I??fB] gn%ﬁfi F?e QEqB i'%”f%?%r@gg}@p? ﬁg\FePg'S %’Fc"g e g,
15a a frongolettew O‘fhrddg@ tﬁéCpr(b\Bstlomnf ﬂmw!lawftcte@mdthmge resufts G h@b raagniztic ﬂux
illustrate Ol’l ation.of ive force and transverse rce; Fig. 15b
@ pl'an vi PO EROVEEEC PURET DT ORI SE5Y GPAGEol Er & CHBS Y 1908 P e e
ori ent at i oferiity pramelk&don@afyqiaetes mduear@rs@verrasmné erﬁﬁgedzlfcg ex&ﬁ@lea atimoartt tvi ew
of .t he exci tatl on nmpdul e accor di il lustrat rien

of propul sPRAanqihereit vtapglqgglésrtgaganfagpgéﬁe raATs in such a manner thatefhe Pooth pl*C%t Lon

of the rails are arranged to be displaced relative to one another. This is because in this

way transverse forces which arise can be minimised.

Details and further advantages of the lift according to the invention are evident from the
followin'g description of preferred examples of embodiment. In the associated drawings,

which illustrate the examples of embodiment merely schematically, there are shown in

detail:

Fig. 1 a perspective view of a lift;
, Fig. 2a a perspective view of an excitation module in a first form of
| embodiment;

Fig. 2b a front view of the excitation module according to Fig. 2a;

Fig. 3a a perspective view of an excitation module in a second form of

embodiment;
Fig. 3b a front view of the excitation module according to Fig. 3a;
Fig. 4a a perspective view of an excitation module in a third form of

embodiment;



Fig. 16b a plan view of the excitation nodule according to Fig. 16a with
i1lustrated orientation of propulsive force and transverse force; Figs. 1l7a
to 171 different arrangenents of excitation nodules of a drive notor; Fig.
18a an illustration of the quantitative course of the propulsive force in

t he case of unregul ated current strength; Fig. 18b an illus i.on of the
quanti tati»’@oé@él‘%é% of the current strength in the case ogpéfk&%ddﬁ)f)%“ed
current strength; WO 03/ 064310 8 PCT/ CHO3/ 00054 Fig. 19a an illustration
of the quaRi 4ati ve cour se foht tibe of treprxciétios hotueadqordingtciged4af regul at ed
current strength; Fig. 19b an illustration of the quantitative course of
the current strength in the case of regulated current strength; and Fig. 20
an il lustrpgi §am of the regnlikhistratiorofof tthee sizar reéatibnsttipse of ekcistippl medli¢ anthe
excitation nodule. In the caset?ffgpaelzl,lift illustrated in Fig. 1 a lift
cage 20 is arranged to beSHOUEDT S Fia 1ift ' shaft 10 extendi ng over
several storeys 11. The lift cage 20 is provided with several guide rollers
-+ 20 which npve_the |ift cage. i rranged in the Iift shaft
10. The Iin?lp' é%ge 20 is d%é@%@‘“&%&gﬁr%gﬁ%ﬁ?‘w notor 30. For this

pur pose the drive notor 30, which is designed as a transverse flux notor,
conprises an active primary.part.. 40 and.a sive secondary part 50. The
primary pa?‘@‘ g?) is arrang@é "E‘P{V?tﬂ{’é‘ ﬁ%CPEd"Lgégzs'gzé?’ wher eagai nst t he secondary
part 50 is fastened to a wall 12 of the lift shaft 10 and is spaced from

the primary part 40 by an _ai. . The primr art. 40 (s li.near| abl e
rel ative tb'% B2 secondar yaBé{Ljﬁggﬁjr\ﬁfg@? E?LH&G Pﬁ?“?’%ﬁt?ﬁ'%"f ﬁr};‘?ﬁ in e case'of tio
el ectromagneti cal | y gener akethtipt omtusssvardngedere” aftehthe athddeargieg @ontinuous
particularly in Figs. 2a to.4b, the primary part 40 conprises an excitation

nodul e 41 for producing ar%gneti c flux running transversely to the
direction x of novenent of the |[ift cage 20. The excitation nodule 41 is

provi ded wi.th_at |east one | | ector, . 44a to 44e _as |1, as w th I
e excl t ar€ofwi ndi ng 48 BILEiEarE: BE PaiSef BeBfiel el s ik Hoesf e
lift cage 20. The col | ect excitfion thoddes ararngedpoeesited fths ever aindpesagnented 42
arranged in alternation and of internedi ate el enments 43 nade froma soft
magnetic material. The peFHlanent magnets 42 are arranged with alternating
polarity in the collector 44a to 44e and forma pole pitch. The form of
enbodi ment _ which is shown in Figs. 2a.and 2b, of the excitatjon dul e 41
conprises fo’col | ectors Mg’rsp@gﬂvq,m\gﬁog}ge%%,qgep ﬁé‘f‘@go? 8"%5'%9]8@83%?’?% ly
| - shaped and arranged par apfitie tBoedne another in the direction x of novenent
of the Iift cage 20 and are each provided with a respective excitation
wi nding 48. Wth respect to a material -savi ng

Fig. 8 an end view of rails fastened to an intermediate element;

Fig. 9a an illustration of the force flow in the case of interconnected

segments of the secondary part;

Fig. 9b an illustration according to Fig. 9a in the case of interconnected

support elements of the secondary part;

Fig. 9¢ an illustration according to Fig. 9a in the case of interconnected

intermediate elements of the secondary part;
Fig. 10 a perspective view of the secondary part;

Fig. 11 an end view of the primary part guided on the secondary part;



WD 03/ 064310 9 PCT/ CH03/ 00054 design, the feedback of the excitation

‘Wi ndi ng 48, which usually consists of copper, in the case of arrangenent of
several excitation nodules 41 can be utilised in order to excite an

adj acent col |l ector. Thereagainst, the form of enbodiment, which is shown in
Figs. 3a and 3b, of the excitation nodule 41 conprises a yoke 47 which
surrounds PRI Gct or 44e at three sidds and which is conpgdS@d/%89a base
plate 47a, which is provided with the excitati on~wi nding 48, and two |i nbs
47b. The |Fight2247b are easglhespactoe vievoni 2 redl of thd sscbodartpartby respecti ve

i nternedi ate space 45b and extend al ong two opposite sides of the collect r
44e. The secondary part 50, which is constructed as a rail 51 subdivided

i nto segn7Ept b2, i s arramgeldrdged itustation efrthe dégidrectspacerisesbn Fighéd 2 ypgkelba7
serves the purpose o~ ensuring a nmagnetic return flux fromthe segnents 52
of the rail 51 to the primary past 40. In an alternative enbodi nent, the
excitati onFigptd e 41 can aoBpd viee dfwee @il amangedbn tlseppot bleatedt by ddans the
yoke 47 has a further Ii 47h for, each additional collector 44e in order
to ensure the magnetic retSISMARAE 1f several excitation modules 41 alre
arranged adj acent to one another, then the yoke 47 and the excitation

wi ndi ng 48_cap, be designed in such a manner that th ke 47 /qr _the
oxc tat ] orFd T ng 48 of SEPBRRFIEATPEGL 8ruthel dom 8F sBaTment Rahedree e,
A lightwei ght and materi apargavi ng node of construction is thus guaranteed.

In the case of the form of enbodinment, which is shown in Figs. 4a and 4b,
of theexcitation nodule 41 there are provided two coll ectors 44a, 44b which

are constrrigteh t o be subsgh amd ablyofUthehapa@tiemtndcdte aet@dingofohrig. [2p Whiei r
open sides and which are -ﬂ”a”gﬁd-t,ﬁ be §pace(fl ,%p rthl?wy an internediate
space 45a. The col | ect or s/'YSIERCAGILTHEHAD qT PRI eIransy ISP &N PRV el v
provided with the excitation wi ndings 48 extending in the direction x of
novenent of the lift cage 2 e rail 51 aﬁa9 arr anged

. The segnents 52 of :

o The i neBBnR at e space® M Y S50 GXCIHOBINRIYS FHBOTER K5 o 451 e
t hree- phase current to thgugKséd atidragtion ol@idIshi BrosegmetdrsvérseXorbd; whi ch
flows through the secondary part 50 and runs transversely to the direction
x of nmovement of the |lift cage 20, results. A magnet flux Mof that kind
lesg_ ari sgﬁig.i TBag Be gﬁsef of ﬂ'(h? \fiﬁﬁb raé‘_ 1ok @lﬁlﬁﬁbmﬁfﬁd uga_‘ atdftﬁczliﬁgctio'(tj Ek?;'lb@g_ ?V?rﬁiul e

igs. 2ato : e formo odi ment. shown i i gs,. 2a an iffers
emai ning forms of embodi HEFEAEH ORGSR PERALANaSERS AAENEKTER 4rCok
segnents 52 of the rail 51 are not arranged between two collectors, but the

cc according to fromthe the ctors 44c, . WO 03/864310 J. O PCT/ CHO3/ 00054
44d ext end'Bet¥een the seBrRidl ey of iy exFitRigR; Mdue REGACINGIS Mgk Wer Withi ng

transversely to the direchisfatéd ofiert@en piogiisitd@rdd did teAQeerd0 férbé;s
reversal of the arrangenent of collectors 44e, 44d and segnments 52 is
wi t hout significance.

Fig. 16a a front view of the excitation module according to Fig. 4b with
) illustrated orientation of propulsive force and transverse force;

Fig. 16b a plan view of the excitation module according to Fig. 16a with

illustrated orientation of propulsive force and transverse force;
Figs. 17ato 171 different arrangements of excitation modules of a drive motor;

Fig. 18a an illustration of the guantitative course of the propulsive force in the

case of unregulated current strength;

Fig. 18b an illustration of the quantitative course of the current strength in the

case of unregulated current strength;



Figs. 5a to 5c allow recognition that the rail 51 formed froma soft
‘magnetic material, such as, for exanple, iron or ferrite, is conposed of a
plurality of segnents 52 of equal length | spaced apart in the direction x
of npvenent of the lift cage 20. The rail 51 is further provided with a
plurality tﬁ th 53, as apparent fromFEigs. 6a and 6b. Regardl ess of the
segnent ati 00 %BPPAE rail 51 into individfal segnents 52, tHCHEOROA3 are
equi distantly arranged. The tooth pitch, which is fornmed in this manner, of
the rail 51 corresponds with an integral nultiple of the pole pitch of the
col I ectorsgd4pyto 44e, fo n
be arrangedéon aE)ne si de o%n glﬁ@{m‘oﬂ &fg‘recr‘.?u%ntﬂﬁlrgg Surgééﬁ fggﬁj {'\? ifpce '% thé
transverse direction. As tagedfeeguigpdicementfstrengthi gs. 6a and 6b, the
secondary part can consist of several rails 51. The teeth 53 are in this
case arranged in such a manner that the tooth pitches of the rails 51 are
arranged tRightddi spl aced aeillatiratontad tenguanitatine courSe vethal cueneni $teengtinin the
nodul es 41 a, 41 b are arran %ﬁetﬂ% gfhprtthn hher in the direction x of
novenent of the lift cage S5 e UTRY SN éF 9 a?mthe spaci ng d between
two excitation nDduIes 41 a, 41 b amounts to at least the length I of the

that T ndopahaant 1y ot et kPRToR Fretisneet Pe ol eobba Pl o

41 a, 41 b do not co-oper exatation odulsanme tine with one and the sane segnent
52. A dispersion of the magnetic flux Mdue to a coupling of the magnetic
fields produced by excitation nodules 41 a) 41 b, as shown in Fig. 6a on

t he basi s lafthe @aé ofitheslifr iMlustsatéd in lérgm tahlifiscdye 2aisgetangas ob 6ednoua$ﬂe' i@ a lift

apparent fr 6 The inte S .of the co ecto 4a
Co aae ol Koo OYRE selbRl SR 1o bf T Fade At imProlides §8h sSiedl Ghidg”
and the ranoll@rsfzb WHEH m@eethaams&g\eezmm&dﬁﬁt arréngedompen@ndhafttioat are
merely field-conducting. In order to achieve a targeted field conductance)
t hese passive conponents can be constructed as a plate stack, which is
conposed oThaalIifecagei ZI]arbonrenw cura,leh)byiamweahetdr po. at:ersthtsfpurp@ie taa alrmé ehoter &0t
iron. Such a ﬁ ate st n advan g p ¥ be . made bt cenen % 4&? this
case the i {iPY %95 a?seé %?Pé"%?%\)r BRIl CYRRIES R B 'VBcP{'H“a& Y QA &
gl ue | ayerpaedeat;éc&ﬂhdstyapknn@ onEhe Ipritdady qidmemoarseagbmgm woged higr cb)ge tane

t f d L
SR TR
03/ 064310 s‘pai:ecﬂ’%h(}rﬁ%rﬂﬁé}ﬁﬂpa&ddmm ageait get.  Ahs Ipeiranc part 4ltis Iimdérirtyhnovable

prej udi ces i on of .the etic . flu bet ween two or .. e ates is
Vol ded. - TRETUREY et s Ava oD vt e b SRR AU R e Py e Pee
sl i de shoeprbpulsine fordeF,.t o ensure reliabl e guidance on the rails 51. As
shown in Fig. 7 on the basis of an excitation nmodule 41 simlar to the form
of enbodi ment shown in Figs. 3a and 3b, the slide shoe 60 is arranged at

t he under shglearpbe tsben patticeatipin Bige. 2a fb94l§;0hé edinary gete40Ilcampesks an pket@don n

t hi's manner &g wﬁ ? t he IJde shoe nd thegﬁgke 47 Hh% tﬁxpﬁ nces a
reliabl e fASYERINY. OFTHEJ FiNge® SHBY" '6 LQ‘ V@ WS ¥ 9118 @GCSan de ©
surf ﬁcedGJmére*mgw slaneaifti thga 20. aﬂ?r‘éeéﬂ&?tdjfnr mﬁulemz%)s %r@mbdlmthrper pﬁmdo?etljar
to the directi,on of t i.ft ca eyond_that the slide
shoe 60 ha¥® '%Pfgt ﬁ‘? g‘@ 43%@& 'LF? %ge?%ron&?’%ﬁﬁt&o@ Wipd gn%? ﬁéﬁenﬁ'”%%t. on
z, which idrepespandti mut/étﬁertto::ftthe lrrrmageem diheectiector X4and 44bes tovanesed S

direction of the |i age order sur e W Vi bratio

it T oduct i Seel pbtenents af 888 in blerBE g e iR fe SO A M dram,
SDaSe 45b 4 ReftShbgheatig grgtetel SUTHeapemﬁahehS nwgm\étsdeﬁbametdirraﬂgadf \ﬁr:tl's a‘ﬁ@rnfg()mg

gui dance in trapsvers irec urt her ntribution to a | owvibration
and thus [RAEHBINS e@ﬂﬁ 6@35P49ﬁ@”€%¥ﬂt%?@8ﬁﬂﬁ%dule 41 on the rails 51 is
made by the provision in the slide shoe 60 of slot-like recesses 65, 66

whi ch ext end Parallel to the sJidigg ui de surfaces gé 62. By reasor EL
the recessd® 98N emiodinant; whisg 'gsh BUre% s <b. ) the &x¢ AR US

resilient.coffpriges 85 bbiRitordaat GuPRISHE e Ediatruties taie s@.@aaﬁearwsﬁapaﬁbmen
primary part 40 and secondary part 50 for a relative nmovenent renains

const ant difanege r?é(/%'ﬁbtﬁtor@fartol"@ré&&et%tei%‘rﬁ yefimoxement of tag b 5aes ¢0 §aF @0
desi gned idach ProRSRPRAR RCRsPEItRe LRt R IWiddihg B8 MO~IHh ?es‘pectstlaoélvﬂraltéhalt:bﬂwr\t,% i's
illustrated in Fig. 8. The secondary part 50 conprises three rails 51 ich
engage in the internedi ate spaces 45b of the excitation nodule 41. The
rails 51 are arranged on an internediate elenent 71, which is fastened to
the wall 12 of the |ift shaft 10, by neans of a fastening part 54a engagi ng
in a groove 56. The internediate elenent 71 is provided with guide surfaces
72 73 mhrch co- operate mnth the strarght gurde surfaces 61 62 of the

o ~~ -, .



WO 03/ 06431 0 12 PCT/ CHO3/ 00054 counterwei ght. Alternatively, it is also
‘possi ble to provide only one primary part 40 which is fastened to the
counterwei ght. As can be recognised in Figs. 9a to 9c, support elenents 70,
on which the internediate el enments 71 carrying the segnents 52 are
arranged, are fastened to the wall 12 of the |ift shaft 10. The su ort

el ements 7H0HA4HR intermedi ate el enents 71 are made of aPFORHXGN
material, such as, for exanple, alumnium Figs. 9a to 9c clarify the
course of tidesg Qh@%efdbauk tf theteixcitatios wiradieh g8 ewlhibhnuguduheosﬁgt@rtd@bypaarntthéo

in the case of different, arran of the segments t he internediate
el emont o 7509 AHRECR TR SeRP B ErEToromop s R HER s Wilo4chis GBI SHaRE o
shown in Fhgacdht cOcyort he segnents 52 are connected together. The force
flow Kin this case runs predom nantly through the segnents 52. In Fig. 9b)
t her eagai nst, only the support elenments 70 are connected together. The

force fl owrkerbhgdigdtothe fornsf drhiddirhbet, Wﬁ@mmovtaﬂmtﬂpgé he a&umbObtth@Ieaambs 70
by way of thgt"l nt er nedi.at e el

he case of e own in
Bl g Oc onT§auiRet ApBpTsRR SRR Sl s Pub e psReg ol B TEE sigee Bt
the force Whl@Wl&Cbrrﬁ}gW Bakd pla® 472?3 V\mn‘értir@wdﬁd WiBh tH&eeXd'tb%ﬁmmdﬁfQMB

elenments 71. The_ e 0 in Fi 9c h prove articul arl
advant ageo@Rd t Wﬂt@“%%@ﬂ% rr%ge @TQQ? Wn'? ﬁteseaégsﬁ@aa%ﬁ%é%aotgsﬁ@(ﬁ% A r@ﬁéectlve
anot her sojntdiledmitdTBEARE 45b eRAd RKkieAd Mind Wb @Rﬁﬁds‘itétélc@% sraele | Rfeddr ¢4e 4%hb
arranged one after the other can be avg ded, as shown in Fig

t

6b
addi tion, $FRONARVERFHRReMNAD iSntsHRePaLas élréhesﬂt%’bﬁiv'q,ﬁ‘i’alﬁ‘lt% 589"[5‘?@@ §?e is

arr angenenarrévggisdathltgél Reimefiaté h@a@@gm‘ntrae 523kand s’ér\reel thatﬂuepcg@l Sameerid at he
exgi tation I

he i nternedi ate nts ort eI ements 70
e of | ¢ hBAGaTHS TR TGS CRASHR e Ger e Bl Gt areitbarts ABn
so that thgterpative bmdueﬁfénchmeg@matrbd mbte do oot c@m@ds@wancyr ﬁ{dr@&ﬁetﬁe
which inpair the force f bet ween t he suv\;g)ort el enents 70

i nt er nedi atdeaioehafe s TJf‘f Y%Pr@eh@%é ff"ﬁ'?‘?fé'”t'? 8P KON %acﬁeﬁqq;é’@ab{jouaﬁg?r&ﬁet'he

i nter medi a&@eet@@ﬁmré tﬁe’t mdgReti® HARArfuxe! le@emérél dithidEmeBuiee Al yrekarﬂiﬁgeg
f orces. De end |n? on the respect|ve case of use it can therefore

suf ficient aGJJBCQﬂh ¢ opp @ngihighdran Beaiokatt’ ANdLRE eﬁetat'aeﬁ'@w'tmé&f:ﬁtt @Prﬁ%l%‘?@
el enents 7{h dlichef tannéotHahthe@ke 4r2amf/ort t*h@ dxcftationh@ihling U8 fNseveralcalidttors

alignment of the segments 52 is required for a |owvibration and |ow noise

gui dance of4q e Lé%?&'latt (&) %?f“‘?rﬂﬁt?l ) @t‘tﬁﬁ'gt“h@dr mptesiabgavingsmege, oheonsEHEH S ed

in Fig. 10hutbeaseeEants 52 arranged on the internediate el enents 71 can be
aligned in the transverse direction y by the internediate el enents 71. For

this purpose the internediate elenents 71 are fastened on the support

el enents 7( tRy cB’@éiaﬁth@fforﬁﬁéfEétﬁdeﬁlmerﬁ' wBish rthtEHvﬁi |ﬂ$|g736 Aa andabOofBE @Rdigtion 13

PCT/ CHO3/ 00054 whi ch by ns  of umbscr ews. ad ju% ﬁeveral segnent s %

ar r anged |W°§W€C€%§P?fﬁ a@aﬁmdé’et%@t? FRECHTS otfifeft*Pi WhICh e o GRMRVYEEi 1PeB8i on

X. Fig. 10sdpstdritiany aldrapsd bARE @4Hd drieOahd¥herdiyi tHeir %tdérﬁ aries and vvmd:tCBreeé’r’ﬁdﬁg@d
guildance of the excitation npdule 41 in transvl_ se directi oril %/ ﬁmg ge
i 4 \Wﬁ 4

surface 72todghsrasegAprdity Al PieMRdalE SRACR G gui [de llpsias«tdas

shown i n RyBich re Rispb&tfrel/ pro@dsN@fh e Sdcitidwiabings 48 @idepbihgbs tish@irvdtiom x
Fig. 11. Provision of the slide shoe 60 or the guide rollers 64 dep endE on

t he respec? W@V%'H%t %ffthﬁs'ét cag8y40- 10% pREMos aﬁzl SwhedebgHi BicopTemaed Pree
rail 51 isinfedskanRedsieetds. i ntermedi ate el ement 71 by means of a fastening
part 54a. The fastening part 54a is arranged on a side of the ' rail 51
which is not provided with the teeth 53. The fastening part 54 can be an

integral CR£‘§EerérHﬁ oRiFid. 4@, 6@klip gﬁ,ilofoatth?eéshﬁeaét@reﬁpma@esa&na@.@ﬁW@zmt h
the rail 51. fast eni n%d art 4a engages I n a groove 56

i nt er nedi ahégestienting Mzwh thwaR AR 8ESANCA™ PRIT PAREE el HeRsverssheitthe

in at |eas&|récﬂbﬁ@(bpﬁ60&9eﬁn6* tﬁBehﬂeca'g@Ci@ NEsUTRNNAMmadrek flLRING P UGG bie
fastening part 54a is provided wth projections 55 and arranged g%rmeans of

a press se%ftseisrt”tth% cash Péﬁ}?o?‘?ﬂi"ﬁ(ﬁf PRegimaTe @f e Bydtatien "Ndl“t;er AhECHEPPIP
addi tional iy bhGoi 3Y er‘l’ﬁédfoﬁheofeérﬁ!?@d?ﬁteﬁtlsm W‘?’:ld‘sasztaeﬁhcm%bpélﬁérsW@mC@@ be

connected by neans of a screw connection which engages in a bore 57 of the
f ast eni ng ®®F¥m6@dbﬂmep§n§mhgmﬁﬁntﬁéthés@ﬁ@ﬁﬁ@b o1 irsdhaty hosygver, rthe
addi tion,

Mt er mod: oT2 B Lagk PP SR AEDS R0 R ER BT led Alins SPcior 440
fastening el ement 54a and thus the rail 51 to the internediate elenent 71
offers the advantage of a sinple alignnent of the rail 51 or the segnents
52 on the internediate elenment 71 during nounting. Beyond that, the
fastening past 54a contributes to an effective transm ssion of the force
row Kto the |nterned|ate elenent 71 If the segnents 52 or the teeth 53
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Apart fromthe propul sive force F~ required for the novenent of the lift
~cage 20, the excitation nodule 41 generates an unavoi dabl e transverse force
Fg. The orientation of the propul sive force F~ and the transverse force Fq
in the case of the different forns of enbodi nent of the excitation nodul e
41 according to Figs. 2a to 4b is showm in Figs. 14a to 16b The propul sive
force F~ dMIOYH&30r ansverse force Fq are®not constant, but’ CEEIEct to
periodic fluctuations. In order to obtain an approxi mately constant

propul si Vﬂ4f10éﬂ§ndl:"bet\ivéeri Sh@obe@ﬁmagae@ns tFor agrodingey Sevesgaketie Xixt &t noming

nodules 41 a to ne a er th ot her e, supply v are
di spl aced "BPSERF lécf@t PR CpHAS faﬁvgﬁ”éé”“tﬂ %]ﬁgﬁpacg%oé(%gﬂg 'éat\é(fres\(,:\('?H(u;ntﬂq “of
t he phase saRghemthefRoMLISidve, 4ar Sessagespecs salifrogesignittadeby t he
excitation nodules 41 a to 41 b can be superinposed to forma resultant
propul sive force F~R which is substantially constant with respect to tine.

Beyond t hafgs ish tb%c@Q%'r@dc@nitﬁbntﬂhdtti’ahémd]lr‘&trfohﬂecﬁ)freml aieofcaﬁgaatﬁmmetmat eucror
at least m n| m se the resp ective transverse

ar r angene@sfosexa@piey Epn ékfﬁrt'tﬁt IBEOMHRISET 8&34?& "tY 8f ﬁ‘%”&erﬁ? 38328%5” N9 s

1ra to 17lsp5édy Eb&t w”h?e Ei'?é‘d’tl%n'ﬁof hoveieat edire feaghase Thd vl 5T’D1isOfurt3\@r
which is corrpose , Intotal, four excitation_nodules 41 a %S%erel n

t he suppl WFWQC&U@ éfp“trﬁléy Sk taathbP ot FRRAEN (P 5‘9Fs6%P%‘E)fSQC&?9F‘Eq| hg o
the suppl y ngﬁ’ﬂehf%&len o th@?al?%@' bt in@ﬂldT‘éFiQé@néﬁtSQZth@téglﬁSﬂ anrgkeui@ktalily

The drive tor lustrated in Fig. 17b differs fromthe drive mptor 30
accor di ng AENBEG. Tmﬁ?épqﬂh pitetatwhint iy fermestindiieimaea P MRitAley! erresPonds With ar e
provided, Jher 'ré] @ﬁpl@@'th@tpb@nplﬁﬁ%ﬂtﬁe %%Ilébtcﬂ@%éﬁa%cﬂfet her é)@h%l@ t\le:e ttth@

excitation no design, which is shown in Fig
drive not anolaapltqmsThe teettoﬁ;&u:anﬂqevaéraévﬁéiﬂtoamr@ns'%eupeéwaf'd&s Oztih%fa"afétr a?f{;ed

inal ternaLion, |H"t’té?1':s§%§e HecHBrddhe sl babah: MBEUties ahlam BBlthE éé@&rﬁ:la@y/er
twi ce the Tengt

e excitation nodules 41 a at the ends. ganner
a hi gher peviesarcapaiftiditsgveral r#ls & VoertBeHroRers &th'% 5856131’!‘?%9%%%@

whi ch hav ! ol é1aiR. 5143rebaring8 0 96 Be i AERA refzlivd RLone
anot her aﬁémﬁéﬁnﬁlt&@}:@gp 17d cg?]t& %a?e The dri ge not or according to Fig.
17d conpriaseierin total, eight excitation nodules 41 a, 41 b, whereagai nst
the drive notor 30 according to Fig. 17e nmanages, for t he sane power
capability, with six excitation nodules 41 a, 41 b, since the m ddl e

exci t at i orbevethileagitation aodstes? Wb #1¢Paapesd ?'?é-’n@ftfh the ofhegiyie FiEEchDYicle

conpensat i P OIca&EhFImARh&NthaT ihe &pating id Bdtivesn W@uk@&tléi a,
41 b of mnﬁéébﬁn%]nétoig%élﬁéa\?% tages ar emdl spl aced IIJID phgse are %rran

adj acent toodiies 4t ramour\?ﬂ%?ﬁﬂ%ﬂéﬁ%'@Stmﬂf't@mﬁéb%”ﬁrﬁ 21 9% Qﬁd&i?g

each show:a sihuheg: H@%g nsia’rtn\é?nr@éﬁHuré’@thaTh@eeémd@mmt me laﬁgtacmmeiemnéms
Fig. 17f is conmpose In si x excitation

al ,
wher cagai i MONBCARISTOMABHIE 435 ALLEE APHG DEF PiegH oS geadime il sng cro fie o

exci tati on AW eeeftt2. t0ddpErsiohhs? tt%JﬁﬂbMeﬁtoﬂltIxa@QﬁueQB atdftﬁJpBb@bt mtalmgnetlc
nodul es 41 a to 41 c are displaced by a ph%ae le in %ilns e of

12D. A f odieldshassuerd pu %ttftﬂoﬂsmoﬂg'eétﬁ&@n“ 0WT7’H 7" hﬁn e i%

mot or 30 %ﬁ@ﬁ@t&d@gaﬁsosﬁcgn tHEbd BrdefpRsRE, 6é is ap"paté)tt&bm Biggbts. excitati on
nodules 41 ato d, which are arranged one after the other in novenent
direction x and the supply voltages of which are displaced by a phase angle

of in eachrgn lﬁtéi‘fﬁ%&a%)elem‘ﬁtsdﬁ?s Y)PtHEDécQIéct%% 2555 di&ank Goké @7 dithe dixtifeaios
fromthe drive notor 30 according to ﬁt@ 17h in that two excitatio

nodul es ofmedide darsBopnds &igsr @acamtﬁmérép B8 /Y trﬁ@eé@ﬁtﬁaés'éﬁﬁofr&’ﬂ“tfﬂs nddul e
41 a. In dfOQ}poqﬂghtst bk earbsm§fé?¥mle?d I:&Wutmbaselndbtdé? %Db@tﬁlefb’é) aViargBteldsfield
(6] a

conposed ows of exci ion nodules 41 a to 41 The exmtat'1 %
nodul es 4Xoadudande, dhegeepassivenguTPIRE Fan %mnétr%ﬁﬁés 3 fAte Adfa P 18
opposite ) ie0botiReAUELCRBSRe A
four-phas?&méo\%b%gte%?g%%ﬂﬁm h}ﬁ%hﬁ%ﬁ%deé%}egaﬁfﬁ%h@mgl es 41 a, 41 ?41 c,
41 d are atacdngedaivantageogsippssmerie ideaenipe i thiscred & i”ﬁ'Vﬁuﬁép'atf?karénd
171. The }Qﬁég Xpériiagggopho h@?t{e@%tht@éllbﬁna)@’g%%ﬁeﬂéa@ﬂngﬂém@onﬂi‘e &herddred
within a dgrou QE J aced phase” angl e of

wher ei n t hpuestimglethev dlytthe estiof ot hresexei anst hest rﬁﬁmq:ré@gdlaSaby&PnHa%fmtqﬂtﬂ
first grou are plagced.r e

xei tath o AoHPRa o s G St e dplsh hnd PR YRk BRCE Pheliel e
45. This has the i consequence that four phases each displaced by a phase
angl e of 45 are present, which generate the propulsive force F,,. By virtue
of the grouped arrangenent of the excitation nodules 41 a to 41 d there can
be achi eved a gui dance of the excitation nodules 41 a to 41 d on the rails
51 V\/mch i's 5| rrple W|th respect to constructlon The reason for that is

1 S b Y b1 -, = oy o



In the case of presence of several excitation nodules 41 a, 41 b the
‘propul sive force F~FR driving the |ift cage 20 is yielded as a resultant of
t he propul sive forces F~a, F~b generated by the individual excitation
nodul es 41 a, 41 b) as can be recognised in Fig. 18a. The course of the

i ndi vi dual propul sive forces F~2,- F~b corresponds, in the case of a
convent i ondD 0340p431§ vol tage with an approxi mately trapezi upesbagadosaur r ent
course, as WO 03/ 0C4310 16 PCT/ CHO3/ 00054 shown in Fig. 18b, only
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t herefore necessary for the individual propulsive forces F~a, F~b of the
excitation nodules 41 a, 41 b to correspond exactly with the square form of
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length (1). 2. Lift according to claim1, characterised in that the
segment s 9\5sza?pp%Feent ];‘r%rsnt, ?nngéjrtiéucfar?Fig. 1, the lift cage 20 is directly driven by a drive motor 30.
A wire cable, as in the case of indirectly driven conventional lifts, is not required. In order
to reduce the propulsive force F, required for movement of the lift cage 20, a
counterweight corinected with the lift cage 20 can, nevertheless, be provided. In this case

it is possible to arrange a further primary part 40 of the drive motor 30 at the



wal | (12) of the Iift shaft (10) by neans of internedi ate elenments (71). 3.
“Lift according to claim2, characterised in that the internedi ate el enents
(71 ) are arranged on support elements (70) fastened to the wall (12) of

the lift shaft (10) and/or that the internedi ate el enents (71) are provided

with a guide surface (72) for guidance of the primary part_(4 I
transver s&' 4P¥E¢¢%n (y), which is perpelr?di cular to the mﬁ?&ﬁght%&s?ecti on

(x), of the lift cage (20) and/or that the internediate elenments (71 ) are
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support el¥REREdate78lEMeNE CdnndettBE §a5§ePhEMPOFMENtsthoNEe 8t dithg ¢ P &ifm 3,
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and a reliable guidance of the excitation module 41. The intermediate elements 71 and
support elements 70 made of the same material have the same coefficients of thermal
expansion so that thermally induced changes in length do not produce any stresses, which
impair the force flow K, between the support elements 70 and the intermediate elements
71. Since the force flow K is derived by way of the intermediate elements 71, the support
elements 70 take up merely kinking forces. Depending on the respective case of use it

can therefore be sufficient to omit the support element 70 and to fasten the intermediaté
elements 71 directly to the wall 12 of the lift shaft 10.

An accurate alignment of the segments 52 is required for a low-vibration and low-noise
guidance of the excitation module 41 on the rails 51. As can be recognised in Fig. 10, the
segments 52 arranged on the intermediate elements 71 can be aligned in the transverse
direction y by the intermediate elements 71. For this purpose the intermediate elements

71 are fastened on the support elements 70 by means of screws 74. Aligning plates 76,



formed by the teeth (53). 9. Lift according to claim1, characterised in
that for producing a magnetic flux running transversely to the direction
(x) of novenment of the lift cage (20) the primary part (40) conprises an
excitation nodule (41 ) which is provided with at |east one collector (44a)
44b; 44c) 44d; 44e), which is conposed of magnets (42) and soft magnetic
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The shape-locking fastening of the fastening element 54a and thus the rail 51 to the
intermediate element 71 offers the advantage of a simple alignment of the rail 51 or the
segments 52 on the intermediate element 71 during mounting. Beyond that, the fastening
part S4a contributes to an effective transmission of the force flow K to the intermediate
element 71.

If the segments 52 or the teeth 53 are constructed as a plate stack, then it is
advantageous to provide a fastening part 54b which is connected with the intermediate
element 71 by material couple, for example by ultrasound welding, and to hold the plate
stack in the manner of a clamp. Such a fastening part 54b is illustrated in Fig. 13. The
fastening part 54b is, with respect to economic production, made from a preferably

thermoplastic synthetic material.



el ements (43) of the primary part (40) and/or the yoke (47) and/or the rail
(51.) is or are constructed as a plate stack, wherein the plate stack is
conposed of nutually electrically insulated plates consisting of soft iron.
14. Lift according to claim 13, characterised in that the plate stack is
produced by cenenting. 15. Lift according to one of clainms 9 to 14)
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modul es MtﬂansQérsQ’foréésﬁ 41 d) which are arranged adjacent to one anot her
or one after the other in the direction (x) of novenent of the lift cage
(20) and produce a magnetic flux (M running transversely to the direction
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excitation nodules (41 a, 41 a; 41 b, 41 b; 41 d) 41 d) of |ike phase are
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according to Fig. 17e manages, for the same power capability, with six excitation modules

41a, 41b, since the middle excitation modules 41a, 41b have a greater length. In order to
provide compensation for transverse forces F, which arise, excitation modules 41a, 41b of

which the supply voltages are displaced in phase are arranged adjacent to one another.



cage (20). 22. Lift according to one of clains 18 to 21, characterised in
‘that excitation nodules (41 a, 41 a; 41 b, 41 b; 41d, 41d) of |ike phase
are conbined into a unit which corresponds with twice or a nmultiple of the
| engt h of other excitation nodules (41 b, 41 a; 41c) of the drive notor
(30) and/or that a regulation of the current strength (la, Ib) supplied to
t he excitaVPA¥OmEdUl es (41 a, 41 b) is cafried out, wherei ACHEBIXGPTent
strength (la, Ib) of the excitation nodules (41 a, 41 b) is regulated in

such a manFigr1tihaid 1heesmshon @fhré@@haé,@pw@sm\é@)rfsgr Ce(driva, métoP B0 REQSAMEgd
by the ex0|t ti on nmodul es%é4f1 JA) as each tine the square shape of a
si nusoi dal°dd@i f {4 iCGAPOSGE Ol il t%al[ 3?’@”%‘1@ ReAv'a8Ads A9gh'A Whereagainst the

n. Al . A& Angrie. AbtoARY .aBborBifgAB FAY. 1AL .HA&: inNbtal 3y dxcitation modules 41a to 41c. The

K} xsni d_Z] ca] ca] ca] ca] ca] ca caj caLca ca] cal ca] ca] ca] ca] ca] ca] ca] ca] caj ca
] ca] ca] Ca]%‘ﬁg]yc‘éf] QF%Qf@Jéﬁ e%qné nhpdules\A1a to 41¢c are displaced by a phase ‘angie in
L9 (* 0* N*EobRNAAg bed &i £2900) 112622v334w44b5} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
b5556 77R88h99~: :

Do A<X<< g)g)@ﬁl \t

a) ca] ca] c?;] gﬁ? al ca] ca Eafdga clz%/lé%g @Ifgé]sc@%&g%%i%ggih%a r@%}rﬁﬂ}v %Elm&?{/g

YY Zy\] A< toblflgcvagdﬁmmyﬁq u)(}xgotal eight excitation modules 41a to 41d, which are

~~ d

I A s S5 B i) G o S e oA T Sl

ca% fzgl‘cg]q\ c(tls}niaqu})carba%:ar]\gja]otm] thcas}teaqeca@%a'ﬂrmac]!rw?]mgtgcggca@wa]ngac} E?] i:gl‘

cal * N

] ca] ca] ca] ca ﬁ Ay 1?'62%”9% coea}%rg O%]j@%% %} qz.% %gh%ﬂ%%%ﬂ@g%ﬁ@%%gf cal

ca] ca] ca] db@ @a]ma;}rm]ecaa@ cahbapdad ﬁa]rc’ra]sm]ﬂufa]ecxa]acﬁam cajdoig ¢4, clm] Eig] tA}read ca
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109%&' () - 1O UeG416Es Bl1d10PEEX itati@f DOMMBRs(41a to 41d are arranged anew in such a
manner that mutually opposite excitation modules 41a, 41b; 41c, 41d are of unequal

phase.

A four-phase drive motor 30 in which the excitation modules 41a, 41b; 41c, 41d are
arranged in two groups G, and G; are illustrated in Figs. 17k and 17]. The supply voltages
of the excitation modules 41a, 41b, 41c, 41d within a group G,, G,, are displaced each
time by a phase angle of 90°, wherein the supply voltages of the excitation modules 413,
41b of the first group G, are displaced relative to the supply voltages of the excitation
modules 41c, 41d of the second group G, by a phase angle of 45°. This has the
conseqguence that four phases each displaced by a phase angle of 45° are present, which
generate the propulsive force F,. By virtue of the grouped arrangement of the excitation
modules 41a to 41d there can be achieved a guidance of the excitation modules 41a to
41d on the rails 51 which is simple with respect to construction. The reason for that is that
due to the subdivision of the excitation modules 41a to 41d into groups G, and G; the

guiding surface of the drive motor 30 is shortened.

In the case of presence of several excitation modules 41a, 41b the propulsive force Fr
driving the lift cage 20 is yielded as a resultant of the propulsive forces F,., Fy, generated
by the individual excitation modules 41a, 41b, as can be recognised in Fig. 18a. The
course of the individual propulsive forces F,., Fu corfesponds, in the case of a

conventional supply voltage with an approximately trapezium-shaped current course, as
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()klnd of the propulsive forces F,,, Fyy Of the individual excitation modules 41a, 41b results

when the current strengths I, I, supplied to the excitation modules 41a, 41b are regulated.
Fig. 19b shows the course of the current strengths 1,, I, which are regulated in such a
manner that the course of the propuisive forces F,,, F., produced by the excitation

modules 41a, 41b each have the square form of a sinusoidal oscillation.

In Fig. 20 there is illustrated a regulating circuit which clarifies the regulation of the current
strength |I. Apart from the excitation module 41, there are present in the regulating circuit a
current regulator R,, a target value transmitter S, a position or speed regulator Ry and a
table T. On the basis of the table T, the target value of the current | can be predetermined
in dependence on the required propulsive force F, and the speed as well as the position of
the lift ;cage 20. The targét value of the current | is additionally influenced by the speed
regulator Ry. The current regulator R, then regulates the current strength |, which is to be

fed to the excitation module 41, in correspondence with the predetermined target value.

The afore-described lift is distinguished by a comparatively high power capability of the
drive motor 30, which drives the lift cage 20, with comparatively low production costs. The
reason for that is primarily the design of the drive motor 30 as a transverse flux motor with
the primary part 40 and the secondary part 50. Through the construction of the secondary
part 50 as a rail 51 divided into segments 52, an effective magnetic flux M in transverse
direction can be achieved. Not least, through the above-described arrangements of
several excitation modules 41a to 41d and the regulation of the current strength |, which is

to be supplied to the excitation module 41, a constant propulsive force F, can be ensured.
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()gwded In the lift shaqt (10) an&a drlve motor %O glrectly driving the lift cage (20), wherein
the drive motor (30) comprises an active primary part (40) arranged at the lift cage (20)
and a passive secondary part (50) arranged in stationary position in the lift shaft (10) and
spaced from the primary part (40) by an air gap, characterised in that the drive motor (30)
is formed as a transverse flux motor which moves the primary part (40) linearly relative to
the secondary part (50) under the influence of an electromagnetic propulsive force (F.),
wherein the secondary part (50) comprises at least one rail (51) which is made of a soft
magnetic material and which is subdivided into a plurality of segments (52) of

predetermined length (1).

2. Lift according to claim 1, characterised in that the segments (52) are fastened to a

wall (12) of the lift shaft (10) by means of intermediate elements (71).

3. Lift according to claim 2, characterised in that the intermediate elements (71) are
arranged on support elements (70) fastened to the wall (12) of the lift shaft (10) and/or that
the intermediate elements (71) are provided with a guide surface (72) for guidance of the
primary part (40) in a transverse direction (y), which is perpendicular to the movement
direction (x), of the lift cage (20) and/or that the intermediate elements (71) are provided
with a guide surface (73) for guidance of the primary part (40) in a normat direction (z),
which is perpendicular to the movement direction (x) and the transverse direction (y), of
the lift cage (20) and/or that the segments (52) are provided with a fastening part (542,
54b) which is connected with the intermediate elements (71) in force-locking and/or shape-

locking and/or material-locking manner and/or that the ends of the intermediate elements

(71) are chamfered.

4, Lift according to claim 3, characterised in that the intermediate elements (71) and
the support elements (70) are made from the same material and/or that the intermediate
elements (71) and the support elements (70) are made from a non-magnetic material,

preferably aluminium.

5. Lift according to one of claims 2 to 4, characterised in that the segments (52) are

connected together and the intermediate elements (71) are spaced apart in the direction
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direction (x) of movement of the Iift cage (20) and the intermediate elements (71) are

connected together.

6. Lift according to claim 3, characterised in that the support elements (70) are
spaced apart in the direction (x) of movement of the lift cage (20) or that the segments (52)
and the intermediate elements (71) are spaced apart in the direction (x) of movement of

the lift cage (20) and the support elements (70) are connected together.

7. Lift according to claim 3, characterised in that the fastening part (54a) is provided
with projections (55) and inserted in shape-locking manner into a correspondingly formed

groove (56) of the intermediate element (71).

8. Lift according to one of claims 1 to 7, characterised in that the segments (52) have
the same length () and/or that the rail (51) is provided on at least one side with
equidistantly arranged teeth (53), wherein a tooth pitch, which is formed by the teeth (53),
of the rail (51) is an integral multiple of a pole pitch of the primary part (40) and/or that
several rails (51) are arranged to be offset relative to one another by way of the tooth pitch
formed by the teeth (53).

o. Lift according to claim 1, characterised in that for producing a magnetic flux running
transversely to the direction (x) of movement of the lift cage (20) the primary part (40)
comprises an excitation module (41) which is provided with at least one collector (44a,
44b: 44c, 44d; 44e), which is composed of magnets (42) and soft magnetic intermediate
elements (43) arranged in alternation, as well as with at least one excitation winding (48)
extending in the direction (x) of movement of the lift cage (20), wherein the magnets (42)
are arranged in the collector (44a, 44b; 44c, 44d; 44e) for formation of a predetermined

pole pitch with alternating polarity.

10. Lift according to claim 9, characterised by two collectors (44a, 44b) which are
formed to be substantially U-shaped and face one another by their open sides and which
are arranged to be spaced apart by an intermediate space (45a), wherein the collectors
(44a, 44b) have limbs (46) which are provided with the excitation winding (48) and wherein
the secondary part (50) is arranged in the intermediate space (45a) or by two collectors
(44c, 44d) which are formed to be substantially |-shaped and are arranged to extend
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surrounds the collector (44e), for a magnetic return flux from the secondary part (50) to the
primary part (40), wherein the yoke (47) comprises a base plate (47a), which is provided
with the excitation winding (48), and at least two limbs (47h), wherein the limbs (47b)
extend through an intermediate space (45b) at a spacing from the collector (44e) along
two opposite sides of the collector (44d) and wherein the secondary part (50) is arranged

in the intermediate space (45b).

1. Lift according to one of claims 9 and 10, characterised by at least two single-phase
excitation modules (41a, 41b), the supply voltages of which are displaced by a

) predetermined phase angle and which are arranged at a predetermined spacing (d) one
after the othér or one adjacent to the other in the direction (x) of movement of the lift cage
(20).

12. Lift according to claim 7, characterised in that the rail (51) is subdivided into a
pIuraIity of segments (52) of predetermined length (I) spaced apart in the direction (x) of
movement of the lift cage (20), wherein the spacing (d) between the excitation modules

(41a, 41b) amounts to at least the length (I) of the longest segment (52).

13. Lift according to one of claims 10 to 12, characterised in that the intermediate
elements (43) of the primary part (40) and/or the yoke (47) and/or the rail (51) is or are
constructed as a plate stack, wherein the plate stack is composed of mutually electrically

insulated plates consisting of soft iron.

14. Lift according to claim 13, characterised in that the plate stack is produced by
cernenting.
15. Lift according to one of claims 9 to 14, characterised in that the excitation module

(41) is provided with guide rollers (64) or with a slide shoe (60), wherein the slide shoe
(60) has at least one sliding guide surface (61) for guidance in a transverse direction (y),
which is perpendicular to the movement direction (x), of the lift cage (20) and/or at |least
one sliding guide surface (62) for guidance in a normal direction (z), which is perpendicular

to the movement direction (x) and the transverse direction (y), of the lift cage (20).
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O are formed to be resilient- and/or that the sliding guide surface (61) for guidance in
transverse direction (y) is provided with chamfers (63) for introducing the rail (50) into the

excitation module (41).

17. Lift according to one of claims 1 to 16, characterised in that the lift cage (20) is
connected with a counterweight moved in the lift shaft (10) in opposite sense to the lift
cage (20), wherein the primary part (40) of the drive motor (30) is arranged at the
counterweight in addition to or instead of at the lift cage (20) and/or guide means (21, 22)

for guidance of the lift cage (20) in the lift shaft (10) are provided.

18, Lift according to one of claims 1 to 17, characterised in that to obtain an
approximately constant propulsive force (Fy) the primary part (40) comprises at least two
single-phase excitation modules (41, 41b, 41c, 41d) which are arranged adjacent to one
another or one after the other in the direction (x) of movement of the lift cage (20) and
produce a magnetic flux (M) running transversely to the direction (x) of movement of the lift

cage (2:0) and the supply voltages of which are displaced by a predetermined phase angle.

19. Lift according to claim 18, characterised in that three excitation modules (41a, 41b,
41c) are arranged one after the other in the direction (x) of movement of the lift cage (20},
the supply voltages of the modules being displaced by a phase angle of in each instance
120°, or that four excitation modules (41a, 41b, 41c, 41d) are arranged one after the other
in the direction (x) of movement of the lit cage (20), the supply voltages of the modules

being displaced by a phase angle of in each instance 90°.

20. Lift according to one of claims 18 and 19, characterised in that the excitation
modules (41, 41b, 41c, 41d) are arranged in at least two groups (G4, G,), wherein the
supply voltages of the excitation modules (41a, 41b, 41c, 41d) within a group (G,, Gy) are
displaced each time by a phase angle of at least 90° and wherein the supply voltages of
the excitation modules (41a, 41b) of the first group (G,) are displaced relative to the supply
voltages of the excitation modules (41¢, 41d) of the second group (G,) by a phase angle of
45°,

21. Lift according to one of claims 18 to 20, characterised in that excitation modules

(41a, 41a; 41b, 41b; 41d, 41d) of like phase are arranged in a centre section of the drive
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in a transverse direction (y), which is perpendicular to the movement direction (x), of the lift
cage (20).

22. Lift according to one of claims 18 to 21, characterised in that excitation modules
(41a, 41a; 41b, 41b; 41d, 41d) of like phase are combined into a unit which corresponds
with twice or a multiple of the length of other excitation modules (41b, 41a; 41c) of the
drive motor (30) and/or that a regulation of the current strength (l,, 1) supplied to the
excitation modules (41a, 41b) is carried out, wherein the current strength (I, Ip) of the
excitation modules (41a, 41b) is regulated in such a manner that the course of the
! propulsive force (F.a, Fu) produced by the excitation modules (41a, 41b) has each time the

square shape of a sinusoidal oscillation.



