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,transportl ng persons The invention relates to a I|ft”mmﬂﬁmlln w' “I y for
.transporting persons, which conprises a |lift shaft gui ded in

the lift shaft and a drive motor directly driving the |i<siseage. The drive
‘motor is provided with an active primary part arranged at the |ift cage and
a passive Y@eUMdAOy part arranged in stationary position PRVEHEANI4 shaft
and spaced fromthe primary part by an air gap. The lift cage of
conventional lifts is usualiftypartvedriyforatnahshonting petdomsl i ft shaft by neans
of wire cables which run over a drive pulley driven by an electric notor.
This indirect drive of the lift cage is connected with the di sadvant age of

an addi t i OITIh%| mmeﬁ ré|atwtbwntpaﬁwmatrlbeordurane@opmbIpeysoaxsdwhiaﬁ oahméés @ lift

not or . d lifts WhIC are rect

Tt cage et &libiiaes alites Ona(s S Bhd i Mot ool Miding e i agoe. The
detscr l b_?_ﬁ diﬂlvé infdtor i8 prévided wikrea btﬂivecpt@ﬁary spadrarr\aagecd at %h@tlll‘tx:ab;‘ aadld p&%rve
not or e | inear notor es a prij.mry. p cage
Tnd . secORBUIGA HERT SHaMRHBAGrRHACRAPT BB P Shsret Taim T DDA,

wi th per myaeidy dredlingds. The primary part I's provided with windings to V\/mch
a three-phase current is supplied. In this manner there is created a
magnetic travelling field form ng el ectromagnetic forces which linearly

nove the prheMRragBdF Eordtidria fftd @lebélfytm@v%@ fd'éﬂoﬁddW’rﬁnttlﬁb hfhenaHESOMEans of
part. A linear notor directly driving t cage is additionally known

from EP 0 vgmsscaiiss which pyn gver éé"pﬁ'é‘@tpuﬂ%’ c#ra/ﬁmbm‘sev demptarc d8is ingifest f""\f?e%fr
mot or has g ﬁﬁﬁ&#@éﬁ;&bnﬁéﬁéd W'ﬂh% HiSadVah @R aftadbilfiEnalishhcs AGRIraMEntB R 1 S

formed fromtwo nmut ual Iy opposite permanent magnets. The prinmary
part; therdsiugatipstanddbaslestric etoti ndi ngs which are arranged between the
permenent magnets of the secondary part. The provision of a linear m)tor

for direct drive of the lift cadge does indeed have the advantage,
di sti nct i dnatiditien, |lifts whialy are peavidedavithez direft idiee gfythﬁéﬁﬁag@arevhnownd@meeﬁatet hat

no additiqpgle ﬁpa?ﬁ%sr BRLUY 764165 Al Ql%s&ﬁe@laqmtuﬁ Wldmﬁé"hft @Qé’e R’ ﬁl%l’{@lré’éﬁylbpyy I's

needed. Mor eover provision of a |1near notor makes a counterwel ght
connect ed anfinear moéorl |'|fhe lirege motar paERises ARNMEEPAITt érré'ﬁﬂedp@vté? it gpadrnd @y
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respect have pro 'Sadvant a known |1 near notors
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which linearly move the primary part and thus the lift cage relative to the secondary part.

A linear motor directly driving the lift cage is additionally known from EP 0 858 965 A1.
With respect to low transverse forces, this linear motor has a secondary part which is
arranged at the lift cage and which is formed from two rows of mutually opposite
permanent magnets. The primary part, thereagainst, consists of windings which are
arranged between the permanent magnets of the secondary part.

The provision of a linear motor for direct drive of the lift cage does indeed have the
advantage, in distinction from lifts with an indirect drive by means of wire cables, that no
additional space requirement for an electric motor and a drive pulley is needed. Moreover,
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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~either the secondary part or the primary part. Since the primary part
conprises several wi ndings and the secondary part is equi pped with
. permanent nagnets, 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 conparatively high power capability of

the drive WoPu¥64di0rectly driving the 1ift cage can be achPel/eHO3FopH
conparatively favourabl e production costs. According to the invention for

ful fil menteitbér tﬂqbl&corbdamtparttorltbe pr:mr;daahl mnmrthemmwppéﬁ cotripfised aéverdl, in
t he case of lift aboye- nment | featur t he drive

7 or e Wiadtags ane b P et T By AR R YRSV SN B9k e lam PO BaRH V1Y PGB |y
rel ative tcastshisussreeahdary part under the influence of an el ectronagnetic
propul sive force, wherein the secondary part conprises at |east one rai
which is made of a soft nmagnetic material and which is subdivided into a

plurality Tok meertnt B Basqdr edeher objeedof e@@wpnﬁgn@ whefethe kiR@ steeaBRthear e
fastened to a wall of the lift shaft bépgﬁﬁﬁeh i nternedi ate el enents.
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because by contrast to linear notors operating in accordance with the
IongltudlﬁQstlux principle, the magnetic flux in the case of transverse
flux nmotors is guided perpendicularly to the direction of novenent with the
consequence that relative hes which lead to a | arge force
density, A¥ROENGtadhe EHI”“%HE%WEEWLF&M J&Ft it ﬁé’rg\éeﬁﬂttﬂ‘aﬁ%ﬂeﬁa‘mdeﬁﬁe Withaj |

made fromehiiof tin TR& RS of aatftewmathee%Weememdh@awaétatésvﬂtay H9E QNPT vfotor is
production and enabl es sinple nDuntlng inthe ift shaft. Since the magnets

and wi ndi Agyg1eduis éHradtSéerﬁ@dtyrr%IOt whichBeNesi g Rrivariwgrdineary relativeatoethe
arr anged 'secarta%rw?yﬁdmeét PR fféHck dftar éleéytrtag}te%etpr§&|§t@é< F@%Méw e
Secondary part ou a soft magnetl c nmateri al” nore avoura € I n economc
respect. Bgcensiry perysempEsaseatdedshione fait waich dngedeof arseftpnaanstic materatandn
there is W@%ﬂﬁ&iwﬂeaﬁﬁ@@ @hra‘ﬂ‘q?/ é?@egﬁﬂ@nt%eofrp?@&jétérhﬁ%féﬁéth% Whdtein the

demagnet i suc exa on or ferrite
addi t i onalsegmpetsiaseifastaned t@elwad ofrthedift shiaftdy mransafintermedialg elnrrtents sof t
magnetic material . WO 03/064310 3 PCT/ CHO3/ 00054 For producing a magnetic

flux running transversely to the direction of novenent of the |ift cage the
primry pdrt ?ft Qb thattiinb 19KPy User@hthe kaowledas thata compastively hidhi force density
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the lift
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provi si on thf cctrhseq@emettaatl rgiatlvniyjatnell polatpitelesa Wiristiueat tocolarger faesei dﬁmstt))f, cahe
primry P3G remEQ s, for exanple, depending on the respectively required
perfornance capa |I|ty several excitation nodul es can be arranged adj acent
to one anot her and/or one after the other. The spacing of the magnets in
the colle r o] i X

pr oduced ﬁﬁngt o%g{rﬂgtﬁagt é?dfhg\'\%ércgpl&%ﬁt@ﬂdg%pd tétl ma}ﬁ@q’ho% "y %&? nﬁ%ﬁ\@ﬁ& n(fatg iaf
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prevent, ifloxtdre acrasgedin the a@ad@rlmansmttas stéft@emtao |rrmkerﬂnelnamve sm:ondary
unfavoura I g g | I e y

excitati og) %ﬁ @ggfg béﬁ "%ft? L‘%qpé‘% ﬁﬁéuéa ﬁ g‘(‘s:f)er@) %t%&%cpl u%ggofty of
segnent s speynetic aperial iim trheheermher efcmeopreséntnmmmemtth&ré i$ hmdénstaodcagmatemdl t he

spaci ng be en the excitation

| engt h of WZ’ qagn%eege[adgyéawgnalseg%gﬁ ﬁ”ﬁg@e St g%%q'ba% ﬁ%‘bg)t% é(—:‘jm tozitflgrg'ﬁe
nodul es  aiMhangiechroauitiopialinbe tracle of beolic matypial at e lartinateneitiatie ddftemagnetic
segnent. This |s because the air gap, which results through the spaced
arrangeneﬁttﬂt the segnents, between the individual segnents represents a
resi stance for the magnetic flux, which counteracts dispersion of the
magnetic flux. The segnentation in accordance with the invention of the
rail thus contributes to the nmagnetic field |ines running predom nantly in
transverse direction, i.e. perpendicularly to the direction of novenent of
the lift cage. Due to the arrangenent of the segnents on the internediate
el enents a sinple nmounting and precise alignnment of the segnents is, in
addition, taken into account. The subjects of the dependent clains
represent advant ageous enbodi nents of the lift



~according to the invention. Thus, in the constructional respect it is of
advantage to arrange the internedi ate el enments on support el enents fastened
.tothe wall of the lift shaft. It is of further advantage to nake WO

03/ 064310 4 PCT/ CHO3/ 00054 the internedi ate el enents and the support

‘el enents of a non-nmagnetic naterial, preferably alumnium in order to

avoi d a di%P¥¥i*At i nfluence on the nagnétic flux. The i nPET/GEA}/BA0E

el enents and the support elenments are preferably nade fromthe sane
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Thermal |y induced .stresses between the internedi aie el enents and the,
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direction of case of such an enbodi nent
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flowis taken up principally by the internedi ate el enents. The support

el enent s receiang in both cases only still kinking forces can be spaced

apart int THhe rIpYigien phtheggxcitgtipafaedulg enaies fimadutas genstivctioniet the erimakepart.
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nmovenent djg rf%?}eké?ﬂpleoﬁeédgﬁldn‘\ft cage. Alternatively or additionally the
i nt er medi at ements can be provided with a gui de surface for guidance of

the primary part in a normal direction, which is perpendicular to the
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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



"Finally, in an advantageous devel opnent of the Iift according to the

invention the rail is provided with equidistantly arranged teeth on at
.l east one side, wherein a tooth pitch, which is formed by the teeth, of the
rail is an integral nultiple of the pole pitch of the collector. Through

‘the provi the rail with teeth there results a high _magnetic fl ux
density bZYﬁ/é%?%f% Wi mary part and secondafy part and thus B“EGHPHIEHM vel y
| arge force density. If the secondary part is formed by several rails
arranged, therintexasagibte, emmmssznanct dhensipant elementst of sa athrambgiou snaterial,

arrange t,?)‘?efse'ba/l %Ihﬁ[ﬁmﬁ rg?rn@eévo é]gtdlétbl%l |Rﬁuer$ oiwh%g %%ﬂgélr ?'nl ar €

arr anged i Ve 10 8ne anot
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advant age . I f 0 e evident fr
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associ at ectrdssesi begseenithie diteinhddiate eEnenthandtharsappat elementsaate teust prevsnedd/
schematically, there are shown in detail: Fig. 1 a perspective view of a
lift; Fig.2a a perspective view of an excitation nodule in a first form of
enbodi mentTheFsegmedts earf advahtageevslpbe tchenexted togeihenana thd ietsanediatti slgmentsFi g.
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3a; Fig. 4&n&>oldﬁ'rﬁ@‘p€thé Ifmee\ﬂoelv\pr@ﬂommam{yllrmr&t ﬂh@cﬁhgﬁﬂ@lw@ghﬁn& t i adpdrpumrgf
enbodi nment PCT/ 54 Fig. 4b a front view of the
excitati oﬁ?r%r(ﬁ%%)@mieg' ﬂﬂfgiﬁ?S%Fgo}g'ﬂg% egnvanyion the $aqants aiecipaged apaitsi ze
rel ati onshiopever ireHei dl@%h&noﬂm%@@n@é}ﬁ of @M ESgeandihiedhlerm&difte 1OmaRts
illustration accordin 9 %
connected toget er so tha the force flow is taken up principally by the intermediate
elements. The support elements receiving in both cases only still kinking forces can be
spaced apart in the direction of movement of the lift cage 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. 5¢c an illustration according to Fig. 5a; Fig. 6a an illustration of
the course of nmagnetic field [ines in the case of tw excitation nodul es
.arranged one after the other and a continuous rail; Fig, 6b an illustration
of the course of magnetic field lines in the case of tw excitation nodul es

‘arranged the other and a segnented rail; Fig. 7_a _perspective
Vi ew fromckg(gf)@é\?t“g{o an excitation nodul e E)rovi ded with a sIPF#éHQH >4 Fi g. 8

an end view of rails fastened to an internediate elenent; Fig.9a an

i |1 ustr at i\With eFspepictofagooemicl rFaduation lilgs @dyantageduatte peaiteette g gsegtsewiths thef
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i |1 ust r at inoevemand ofithegorinearFipgrt oBathe maitsh éhecersts affthé imtermediateeend dlements are

I nt er medi gr‘%m secondary part; Fig. 10 a perspective view of

t he seconzatgr@?ﬁégr ;Eylsiﬁh%?nf%%aan end view of the primary part guided on the
secondary part; WO 03/064310 7 PCT/ CHO3/ 00054 Fig. 12a a perspective view
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collector. Through the provision of the rail with teeth there results a high magnetic flux
density between primary part and secondary part and thus a comparatively large force
density. If the secondary part is formed by several rails arranged, for example, adjacent to
one another, it is advantageous to arrange the rails in such a manner that the tooth pitches
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
following 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 mbdule in a third form of

embodiment;



"Fig. 14a an end view of the excitation nodule according to Fig. 2b with
illustrated orientation of propul sive force and transverse force; Fig. 1l4b

.a plan view of the excitation nodule according to Fig. 14a with illustrated
orientation of propulsive force and transverse force; Fig. 15a a front view
‘of the excitation nodule according to Fig. 3b with illustrated orientation
of propul sSYY&4%/ Y% and transverse force® Fig. 15b a pl anPeiEP8I0¢he
excitation nodule according to Fig. 15a with illustrated orientation of
propul si veFig.dibce and t r arsventyew ofrtbe exdiiation hedula accaing\vto &ig. df; t he
excitation nodule according to Fig. 4b with illustrated orientation of

propul sive force and transverse force; Fig. 16b a plan view of the

excitati orFignddul e accor diamgillustratiog. of1tBe sixe helatidnskips adf ezkcitatioanmatiules amk
propul sive force and trarg%%reag Jf%rr ? Figs. 17a to 171 different
arrangenents of excitation nodules of' a drive notor; Fig. 18a an
illustration of the quantitative course of the propul sive force in the case

of unregulﬁ%@ current Stanm.gsttr}éiiorﬂgﬁor ﬁg{qﬁﬂﬁié%um ration of the
] en nt

guantitati course of the current str he case of unregul at ed
current strength; WO 03/ 064310 PCT/ CHO3/ 00054 Fig. 19a an illustration of

t he quantiFﬁg'ﬁ%IVE course oa]‘n iﬁ&?ra%r?gwo?&i?{&tgﬂﬁc§a'i n the case of regul ated
5t h: . oa;

current st

Fig. 6a an illustration of the course of magnetic field lines in the case of two
excitation modules arranged one after the other and a continuous
rail;

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

rail;

Fig. 7 a perspective view from below of an excitation module provided with
a slide shoe;

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;



"Fig. 19b an illustration of the quantitative course of the current strength

in the case of regulated current strength; and Fig. 20 an illustration of

_the regul ation of the current strength supplied to the excitation nodul e.

In the case of the Iift illustrated in Fig. 1 a lift cage 20 is arranged to

‘be novable in a |ift shaft 10 extendi ng over several storeys 11. The |ift

cage 20 i sVBPHY4AEd with several guide rdbllers 20 whi ch nB¢ECHAEOWOF4 t cage
20 along guides 21 arranged in the lift shaft 10. The lift cage 20 is
directly drig.via by a dri vaeperspentiv@fiewraira ralhpbthp sepasiant pat:dri ve not or 30,
which is designed as a transverse flux notor, conprises an active prinmary
part 40 and a passive secondary part 50. The primary part 40 is arranged at
the lift dagel2R0, wher eagui emsargedhdlusteatmnddthe egioh chlracteribes nefigd 2 oy Alimal |
12 of the Iift shaft 10 and is spaced fromthe primary part 40 by an air
gap. The primary part 40 is linearly novable relative to the secondary part
50 under tRig f2ef | uence ofareendeliex of theagihetramgEd on @sumoateemamtdyurh&nsaffaor ce
Fv. As can be seen parti%%}g{’iw iH, Figs. 2a to 4b, the primary part 40
conprises an excitation al'e? B2 or produci ng a magnetic flux running
transversely to the direction x of novenent of the lift cage 20. The
excitation.mmdule 41 is provided wth east.one .coll ector a fo 44e as
Wil as W Teast ond BYEPevs vl R B ERuoRin ot of e Bteatdi on
x of movenent of the |iftpattage 20. The collector 44a to 44e i s conposed of
several permanents 42 arranged in alternation and of internmedi ate el enents
43 made froma soft nagnetic nmaterial. The permanent nagnets 42 are
arranged ig.h4al t er nat i ngarpehanidw of rthé hexcitatiohembatile 4dbotdng 4e Ry d2 Qith a

pol e pitch. The form of epbodj nent ich is sho in Figs. 2a and 2b) of
the excitation nodule 41 "&Eﬁﬁﬁd%'sh%” 8&‘?@8‘6’?'&?%}@1@?0‘ Hg@ﬁv\?fﬁeéﬂrcﬁ'r e
constructed to be substantially |-shaped and arranged parallel to one
another in.the direction x pf nove t of the lift cage 20 and are each
provi ded %'Q'E’"’B respecti \Fep%QcY'?‘é{t&gﬁem?’f?ﬁ??ﬂj‘ Jdulgy ?‘igFof‘ﬁg%é%ﬂ:'Q-o 4p with

mat eri al -saving WO 03/ GfiA8aRdDriecibticiioBiopbide fese gid trifeefsegdivack of the
excitation wi nding 48, which usually consists of copper, in the case of
arrangenent of several excitation nodules 41 can be utilised in order to

excite an Fgljidaent col | eci @ont Viear eRgad Rxéitatibh emb@Ulen feto@ifzOt FRNt3b Withch
is shown in Figs. 3a and th xci{ation dul e 41 conprises a yoke

.3b) of the ]
47 which surrounds the cd'quéﬁegro”ﬁﬁ@ﬁ%" prPesive fprce angytrapsverseifercéonposed
of a base plate 47a, which is provided with the excitation w nding 48, and
two linbs 47b. The |inbs 47b are each spaced fromthe collector 44e by a
respect i véi§-ABBr nedi at e $REE YSH AneeRCERtPraMoAyle: agsorind 49 thig.s | Rfe Withy
the collector 44e. The seq@@fdRebrieatatioPds probilsile Fsics andtranibad faged rail 51
subdi vided into segnents 52, is arranged in the internedi ate space 45b. The
yoke 47 serves the purpose of ensuring a magnetic return flux fromthe

segments Fgy.abathe rail Slfiopt View B tHEkeYcikd@ibh rAddulé hcabrdigt &Y FRf. | 462 with
enbodi nent, the excitatig l e 41 can,_ conpr.i nore of the

nmodul e, . i s%two or |
col lectors 44e. The yoke WBURES ofeptgliomalPropuigive e apd kansyersgdrictonal
collector 44e in order to ensure the magnetic return flux. If several

excitation nodul es 41 are arranged aﬂj acent to one another, then the yoke
47 and t h&®XEPt ati on wi AdPRY YUBY intBe>FllignB@dHs 2Grering fardi@r 18 dttht he

yoke 47 and/or the excit afisgBtedionehtabior8f QB?@W@W& §Rd Irekdverse farke; are used
at the same tine. A lightweight and material -saving node of construction is

t hus guaranteed. In the case of the formof enbodi nent, which is shown in

Figs. 4a gyl 4PatPf71t he Qufdrémirangaments of &lcithliét RodliBs Bf #¥ideM ofofo
coll ectors 44a, 44b which are consfructed to be

Fig. 18a an illustration of the quantitative 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;



substantially U shaped and face one another by their open sides and which
are arranged to be spaced apart by an internedi ate space 45a. The

.col lectors 44a, 44b have |inbs 46 which are respectively provided with the
excitation w ndings 48 extending in the direction x of novenent of the lift
‘cage 20. The seqnents 52 of the rail 51 are arranged in the internedi ate
space 45a. WAL/ PPrent fromFig. 4a, on &upply of a threePER&EE3/0WF4 ent to
the excitation winding 48 a magnetic flux M which flows through the
secondary part 50 and runs transversely to the direction x of novenent of

the lift 0, results M.of that Kki so _arises in the
case of trﬁ@f 09r%n13 of enbodl l&%ﬂ%ﬁ%{%g%ﬁe 't?té‘fe%?Hr%ﬂgh%p@fuﬁﬁ’@(g?ﬁﬁﬁbthﬁo
Figs. 2a to 3b. The formaafseefrtagdlatmﬁur&imomnglth,ﬁ gs. 2a and 2b differs
fromthe remaining forns of enbodi nent of the excitation nodule 41 in that,
however, the segnents 52 of the rail 51 are not arranged between two

col | ect or Fig.Hgb t he col | eamtlus$raﬂdru:pf the \Y0anRANDEADLE 1 tCEFEIR 38R & théd

extend between the segne roduci n netl c flux Mrunning
transversely to the di rec g?reggﬁe Wé@ﬁ?treg"pﬁl lift cage 20 this

reversal of the arrangerrent of collectors 44e, 44d and segnments 52 is

W t hout si |f|cance recognition that the rail

formed from&0sof t nagnet%?‘c'mr?rgrtagé)n gﬁheﬁﬂ: atiod o ?’E?rc"@?&ﬁﬁtf%ngﬂ? Bippligg to the
ferrite, is conposed of axpitatioalmadduleof segrrents 52 of equal length | spaced
apart in the direction x of novenent of the Iift cage 20. The rail 51 is
further provided with a plurality of teeth 53, as apparent fromFigs. 6a

and 6b. Rayéhredtasesofdhe tiftdiustated it &tg. dna oft ctadi€20@s brr&dgddnodhd m@va‘dlgﬂﬁh lift
segnent s 56 fﬁé@ {?ﬁth 53 are ?g@rdls 1anﬁﬁ/ arranged. The tooth pitch

which is FOFHRd SRS SVRESHYER! SteYs, lifeGRge A0 8 SFRYidles wih $pvaral BHidegr al
nul tiple obller20 palod nudvecthe Ot cagee2@ alohg glides 24 4frahgedifi@he fifP&haxAITP! € twi ce
the pole pitch. The teeth 53 can be arranged on one side or on two sides of
the rail 51 and extend in transverse direction. As further apparent from

Figs. 6a and lifileagé 6 isdieavtigariyerpby & deamoetS0S Fop this ByPEed tHeairie nittor J01€
teeth 53 are mégﬂgn ase arrangeglul n such a manner that the tooth pitches

of the ra'fhss raﬁr?gté%{’sflﬁ dinPh (PQH‘F’F'%‘?%?” 9@“"@0”6?@'3’ $3Gt4%eand a

Several exyabdias iseBormtzdyl st 40. aThé lpdmatyepat rm%eténgﬁgecﬁfattethetlhﬁ c@%@% in
the direction x of vement, of the lift a manner that the

spaci ng d"WhEfeRgalst s sseontayi Rt fqgéeryg% S M"bma%ﬂl‘ﬁt gt shafad0|andde t he
l ength | @badémefrdmng@@hmaqgmﬂuo@ ar@&ir ghgs: Thaaprmlf%aﬁm@’\(s lhBafy ndvamaner

it is ensured th i nde e of the |len e segnents 52 two
exci tati ol RGP dbe FESCHRRRIT! Y LRge" U5 THBEHeR 6 1 clbrboBRFIcARasIrHedne
and t he S@ﬁ@u&ﬁ@ﬁenhf52 A di spersion of the nagnetic flux Mdue to a
coupling of the nmagnetic fields produced by excitation nodules 41 a, 41 b,
as shown in Fig. 6a on the basis of continuous rails 51, can thus be

largel y angicdfthe steni sarfduRalyan Fids! 0a1t& 4B, thﬁtpnmﬂmepmhgrdaﬁ{ﬂr@é§a€'e§aﬁ%ﬁ 43

of the coIIectori 44a to 44e, the yoke4 of the excitation nodule 41 shown

in Figs. 939094i8q434forpIodysing 3 magagtic: iy duriting Seassysreely. daphiredirastion X of

conponent &Ioklbﬁbnﬁbﬁt%elrf?bdgéc pe! drHeoBgbitetiomehoduld 1 G brdvRicBCRMEYE Idast %QGt ed
field conductance, these gasm ve coggonents can be constructed as a pla

stack, whFRIecios 4danpdtdedapivelliascviin alepst orp axtitelion winding 48 sxieading 'Bfthef or

exanpl e, gpédtiohn0Bf moveMent o ﬂh’éellfﬁ&WZGGW@N@IBEQQQQH%ﬂ%elsr’@i)‘f’f?polgé!d of
cenenting. In this caseﬁéhe i ndj vi dual g"t ates are provided at one side or

both si de§e‘(ﬁr?'we§“§'ﬂ%@s FHANGRAIN ZfterEat Q&Pfdﬁteﬂﬂﬁd'étﬁ glgraerts Hamagedram ued
t oget her EYSdﬁhﬁwa@ﬁéil@'fhé?én@re'ﬁﬁé”p@rrﬁéhbnmﬁéqneﬁe@nérbnﬁrré}%%d With GRBIHaB8 tO

ot her productlon met hod h faor exanp di ng) punch-stacking” or
riveting, PRIR@ty in the collector 44a to 44e "and form a po

e pItC

The form of embodiment, which is shown in Figs. 2a and 2b, of the excitation module 41
comprises two collectors 44c, 44d which are constructed to be substantially I-shaped and
arranged parallel to one another in the direction x of movement of the lift cage 20 and are

each provided with a respective excitation winding 48. With respect to a material-saving



WD 03/ 064310 11 PCT/ CHO3/ 00054 advant age that a short circuit; which

prejudi ces conduction of the nagnetic flux M between two or nore plates is

.avoi ded. The excitation nodule 41 can be provided with guide rollers or a

slide shoe 60 in order to ensure reliable guidance on the rails 51. As

‘shown in Fia 7 on the basis of an excitation nodule 41 simlar to the form

of enbodi MEHPY8H3lh in Figs. 3a and 3b, fhe slide shoe 60PFSCHPYANGEd at
t he underside of the collector 44e. The collector 44e clanped in place in
t hi s mannetesiget thedredbaek if thbeexsitetioriindimg 48hevhijobkesudlfy tdnsisteafepiper ¢ thea

reliable f I |t]1'§ I hqe: i V) ith.a.slidin ui.de

sur f ace 61&%%??88?%%% ti%lrf]'s%?et_rél}%gl\tlag@gen% | rl%scjt‘fg% @4? u&lﬁeg i pgdebgq g’é%taia@ul ar
to the di radjaceohcollector.novenrent, of the lift cage 20. Beyond that the slide
shoe 60 has a sliding guide surface 62 for guidance in a normal direction

z, which is perpendicular to the novenment direction x and the transverse
di rect i on Bheredgatrisk the farmcd gmb20iment vadhicteis showe irsEige. 3a aral\Bhy ioh that éx@fation

cpace. 45b TR A1 RRAE oL T s Lol tbuifin ) saesrar o rerd SBeirao -

gui dance iwhi¢ch Brvercsed of adwmise @haty 47&uvhibiers promided lithithe ekcitatioh wdindagt i on

d thus | iy id el i,tati dyl 1 ils 51 i
mmde byt U PRVREsab TP ae AR E G BheR dfbtheitofeo Pimdadses FaspteRs ' °
whi ch ext emdrrpexdiatke| splaceé @5bhandséitehichgloggitde opposiecsided df thHe2collBytor @as.omhef

rosi | ont Soiry B Sy Toh% GRnAHIliR, 8 A %G1, u oo GRSIMARR 5B+ loen

primary partand€d inthesieteomedinte gmace 450. e yokeed7asérves thevmurpode ofosraiurisg a

ConStant Stk i TRVATROL 18, SBSGHBH R B R &1 R Yo DR )
i || ustr at eternatife emidinién, shec @rcitatipn paodul® 041c caprdodasise htveeor ahdre &flthehi ch
engage in the.internedi ate s es 45h of .t he itation npodule 41. The
o sn " gplectord st sh YK FA PGS e iape P 7B 93ch ARAEAA soperkirefiean o
the wal | Jode@ftotdmsutd frie mbgistic ¥eturbsiuxre #nseveral axdittibe Motaidsd t alAaraiy@adi ng
in a groove, 506.,[ The i nt%rge |eahe el err%nt Jéﬁl S Rrow ded with g¥ de surfdaces
72, 73 whiZIRCEDL BNEANOME" Fep A ¥oke1/5nd g eittianrRdiag §8 capPeotesigne

sl i de shoén 60cH arméraier atdtehg yokaaT endfor theeritatidravinaimgnaglut sevélal ddfiectors
D0 onC {0 LSoB S i SHb S ) B 1ol ot MG Sp o e e "
convent i onlads dudrarsteed.s not required. In order to reduce the propul sive
force Fv required for novenent of the lift cage 20, a counterwei ght

connected with the lift cage 20 can, neverthel ess, be provided. In this
case it i 9npescisklof tiieoforn lofla@eodindent, thidh ipshowm i1 Figs. t4atdhdofb, bhetxcatiofDt Or

30 at the 03/ 064310 12 P 3/ 00054 unterweight. Alternatjvely, it
o0 o so o suedlfy @ B e aovitRd, TR Foltetig, SR il ie, ChasatacL e o
t7 Be couc\;] _&um‘taﬁﬂiuuy Lfshép%g_dliﬂ fée]“g@btﬁad% By ﬁieg&;pea%tidﬁ@ a&@,wrwpaﬁeg drréige@ent s
, on |, C e | er | a el e nts ar I N e ~19] S re
L0 anged & Pe spaes et o8 e et aa sbese 4950 14 folehiars A4 44k kave fmBe e
el ement's TfhiggtetrBshactively pridet! Qvim|tﬁélﬁfdit%ti8riw&fdmgm€éx£%1dﬁ19pﬁ 'ﬁﬁ?@iﬂﬁt\ibﬁ X
c clarify e

material, such as, for exanple, alymnium Figs., 9a to ,
course of D?ﬁ@vﬁme@éﬁlﬁaﬁmmakca%ﬁ@h ﬁlgé SEHAEREY Phihs faledls aroAdanrdechiay theso,
in the casfemhedittspaedsaarrangements of the segments 52, the internediate
el ements 71 and the support elements 70. In the case of the enbodi nent
shown in Fig. 9a only the segnents 52 are connected together. The force

flow K i n Ashipgpafets fomiFlg. 44, @E@UppIRIaE lal/hré@fgﬁalﬁﬁcdrl‘lﬁﬁt SLOBRREIf@tion wiﬁd?nglc_h@a 9D,
7 re connected together. The

t her eagai nst, onl e s ort el enents
force fl oﬁ%@“@H“ef'é’f M@’W%ﬁ&% thet%éam@gv Ba' P8 andduas Fpeversaleifeties 70
by way of dirBétionnk of Rsliealet 6f #EEIRL agll20 | lestite Pavegmdt FRRIMGf MRttkisdaws in

Fig. 9c only the internedjate elenents 71 are connected together, so that
the force?d 'g‘?ﬁ/\/%hiescaéﬁﬁdh? i:‘?i’*!sr?frﬁf‘ﬂ%?é’"@%@rfgﬁ?% exeitalign W@“?%ﬂ%@ﬁ%‘&fﬁ@ﬂ&

el ements Flgs. ThaetceBHOATHE AdrnS BOBMbbAinfang sh8%n NAFid. O4Ednd Dbt HiffEisafrb¥ the
advant ageous. The segnents 52 in this case are spaced apart from one

anot her s&ePARINIafaEgnet eebegimant iR e ewgitatiqrimedule f indhdn@s hewexer, gthe
arranged QBEmahts®? driiee RAINArare ABt HearféaiderbenatioddN¥oisNhititle céifkctdrd 44c,
addition, the interconnected internediate elenents 71 enable a precise
arrangenment and alignnent of the segnents 52 and a reliable guidance of the
excitation nodule 41. The internediate elenents 71 and support elenments 70
made of the same material have the sanme coefficients of thermal expansion
so that thermally induced changes in length do not produce any stresses,
which inpair the force flow K, between the support elenments 70 and the

- . e [— - b1 B Y M



"WD 03/064310 13 PCT/ CHO3/ 00054 whi ch by means of thunbscrews adjust severa
segnents 52 arranged in succession, can be used for alignnment in the
-novenent direction x. Fig. 10 further allows recognition of guide surfaces
72 whi ch ensure guidance of the excitation nodule 41 in transverse
direction y. The guide surface 72 can co-operate with the slidin ui de
surf aces 6%90%Wﬁé is shown in Fig. 7, o the slide shoe B6TEHOHPOK gui de
rollers 64 shown in Fig. 11. Provi sion of the slide shoe 60 or the gui de
rol | ers 644depeteds lmaiweére the&q:egotelntse 5@asé’oofpru$mmlng:|agmagb2®c tflax 1MCrLainlr@W

recogniti i e eIe nt, 71
nmeans of g%égégﬁl&mg B‘% tﬂr%ﬁgh g%g\/s%t eni ngf @E fp %%emagjl gﬁ a{ﬁ\éeéﬁa o?'nf H‘ Si de
of the raidrrabhgenientdf colleciars 48c dAdded seigientshE? isethhutsBgnifidaecé.ast eni ng part
54 can be an integral constituent of the rail 51 or a separate conponent

connected with the rail 51. The fastening part 54a engages in a groove 56
of the i ntfegsréditatde ad!bwrremgnmbnammthe;rmlmmennedjfrwntmsdfhmagm&t'rermadnalt guch

our pose 1 7 TravalnPR; ARt e BEoRted0sen AR DFCI BT &7 Beedifl Bl gea

by means adfpasegrpst isda directibhex obmoesmpentdofniheVifidesgegd®d Tiheoail & 156. further

Fast ent ng ettty & AR o leeul 2 AR bt e B ahe o oABowbleRe ahiven

engages i rsegmeatatiob of dhe triie 5f astbemdw@iuplaségrﬁé#as 52¢ fren tHeft) 5@ nark hyuicsipspt | ve

case of use it ca n.additi advant ageous to e fastenin part
Saa and ¢ rrAnteds toeidhed PR ik 18 o0 NAF et Sh M Sl iepHgoRgs it
of the fasdne||nteggalehat‘rﬁetof5kﬂapalecbmchus thdreolleztdrs Adatte 4ubefdr r&xamﬁ%div\ﬁ’ééﬁthe

el enment 71 rs a ta a sinmple a nnent of the or, the
cegnont s SSRORIT eI (BT a4 Fal 2o Arienant op Lr8 IE FoUR PGS SHbponl 3

]E he fafslt emxt@dﬁﬁrtianE@séQllrédftlolnutmfLIrEheﬁap;;ﬁrélﬁdEngﬁgsr 88 MdSBY, gﬂizb @écotnhary
orce o] to the. interned e enent he, segnent s

et 53 A ORI AT oh B dtle SPBSEN e 1S A AAGE0 g8 st @
provi de a rhasied thatghg eyocth biddhewstvr tife iafls Garare cirabged tbé AR piades FeTBlieatbne
element 71 by material couple, for exanple by ultrasound welding, and to
hol d the rﬁngi/ "stack in the manner of a clanp. Such a fastening part 54b is

illustrated |n Fig. 13. The fastening part 54b is, with respect to economc
producti on e froma referably thernoplastic s nthetic materi al

03/ 064310 Xeiiayen Es/ﬂaérfm? PERRTH YR BBANET the ¢thercia th?/dF%ﬁlin‘rxe?f for

the nvvenﬂﬁéve@iem lbetHel n‘ftt cafg@gm ;aQ;uch faanemrttﬁétltﬁ@ P e béveEANRoaxRRat R
unavoi dabl e transverse forc ientatio gr opul sive force Fv

and the t rmefdRs 4k, ﬁ&P@é“qtﬁ‘tﬁ tﬁ qtﬂ%aség&leagthtl ﬁ’éthﬁ 'Pf’%‘?séﬁﬁ Meht2 @6 Figs. 5a
enmbodi nentto 6t shb®. 3%%& fdnBer |ﬂ&déﬂsare‘&ﬂ¢haﬁﬁ§é;§8rﬂ@nﬂyoofﬁhg%ngﬂﬁoft tﬂe%@gmént%hown

in Figs. e force Fv nd e trapsver, forc

e not ccrtarmiotaion MeuEn RIS A By FREOARCEAR A SATO RES i Q1 e
obt ai n an sapy sgniEmt 6bY A@@l@ﬁér@iﬁh opﬂ@nﬂb@nem frbsawceu&tbalcbumm M rhagesies to
arrange several excitation one after the other,. the

supply volf P&’ge@OSFC%PmXaF%'Oal'an?%%d%ygéb p?sea%‘?‘@“r R A& %%éh%\rﬁﬁ'@ of
Through a iRk aiked €ehh tHus Bk 14daelyrRivaried adb apparentramFigiese forces
respectively generated by the excitation nodules 4la to 41b can be
superinposed to forma resultant propul sive force FVR which is

subst ant i atHeYinfeR8diaft elbinbhts 456HE crocpedtéramataaemdtﬁeh@éke 47 of theRBeRAtRIE 1N
this manner to provide conpensation for or at |east mnimse the respective

t r ansver sénedtiedd shown iy Figsr dhendshangdhe s Bf repersenbipassivei RMRBRNFo bR es

41 a to 4lothpRhEnts NAWD ard e flélaacohgucllﬁb hm drbe- téL7@hFeb€r§ thigeted field
illustrated a two-phase drive "notor which is conposed of, in total, four

excitati orﬁoﬁé'éﬁiﬁré@ Ahesg passivg, C‘W’G@F‘@i’tﬁ Qaﬁ‘eb% GB’EﬂtS}JCQ?@I @%Qe"'@}ﬁ staRk, &¥Sht 8t i on
nodul e 41 c%mp%sga épéla&ﬁelalry%@thhmnwaﬁeh%lawspei ychéaJaLrgmﬁ seft irbhe SRRl Gateon

nodul e 41 by a phase angl e drive notor illustrated in Fig.
17b di fferséaGF<rQﬁ'ih @W@”@QPQ@W@? @?a@obleé%‘ﬁ@ﬁl”ﬁg Inghisj ggse the indiviquahplagag gre

three eXC'ﬁ‘é\ﬁcﬂé&’at%@@l@esor“&ot@sméslwhh aagI@ IB?&Vér@%erméﬂilﬁg Bné BR tRXEthbRAdeON
nodul e 41 has tw ce the | ength of the excitation nodule 41 a. The design,

which is salmntogﬁthsr gy theyastiopfofiniessyre aad mstlor C8MeRtRg has ygroalrpstrtoainer
excitati %ré@fé%@%ét%oaa éh%h bas, afor 38@Rchld, Nwaldirey, n&l}ricﬁfétadM?\ r e} nive{iey, Mndd! e

excitation nmodules 41 a, 41 b have over twi ce the |ength of the excitation
nodul es 41 a at the ends. In this manner a higher power capability of the

drive notor 30 results.



"Drive notors 30 which have two excitation nodules 41 a, 41 b arranged

adj acent to one another are shown in Figs. 17d and 17e. The drive notor
.according to Fig. 17d conprises, in total, eight excitation nodules 41 a,
41 b, whereagainst the drive notor 30 according to Fig. 17e rranages for
the sane power capability, with six ex0|tat|on nodul es 41 a, ce
the m ddl eW%Qg?ft‘%{)l on modul es 41 a, 41 H'have a greater IBHBPHW(PQQ“order to
provi de conpensation for transverse forces Fq which arise, excitation

nodul es 41adaantége hatf awshiarh cirérdt, suipqh yrajodicesy esndrotionli of ptha cedgneticpfias éf,ar e

arranged t t WO 03/064310 15 PCT/ CHO3/ 00054 Fig. 17f
and 17g eg)éh %Mo °?Pﬁ$§é’?ag?? gg’%’??‘é/e not or 30, The drive notor 30
according to Fig. 17f is conposed of,- in total, six excitation nodules 41

to 41 c,.wh t d 0 i to.Fig. 179g. h i
R e I R R T Ty LM A
excitati orefnm@uleo H%I?lguﬂahﬁe éd the raile 5di f\plmggd nh)ﬁg;]?ph\am. e basiglof ah;eg&%ﬁtfbnl7

t ur Q iS shown i i gs. an i
The. ar ve Tt s 8iiBEks BTG §f phBodeRl sntiur B s aR and 4bn Heoimb SrEP S
exci t at i ons andngessatdthe aindersitle of, thmlométtarrzeflearmetécmne%fdaenmetdm p)atchaem in

novement rection x.and e val t ages of i are dlS | ace

hace: angitis Reart Seribeh 40 ST Bhde ¥R IRORR. Tty B eRedicitnd S toidls”

17i di f f erfastémingn The stide sicoen® Brpr&ﬂdertwttm ai stiding @ufdegsurfhdéd 611 rﬁortgt.adartcwn a
excitation nodul es, of,. the s spase ecn;%ind{.oformthec tr

exci t at i orrWSYRIFS dygction ¥nW'|‘itgi§' R Pe't'(ﬁ‘étt%r f%s §h‘§(ﬁﬁ el t‘cﬂer%“ﬁgEeé’ ‘58 ot or
30 whi ch Io‘égé@ﬂp@e@dn@ﬁhétwne slidesshok 69Xi6ad altsiiding @urdulsesraéelea féraguidarde il e
excitation rmdu({ 41 a ?rra ed anew i ner that
e |y GioBe e s e s nesadticikut 10 B o lement dhectipx and e BansyRagual
phase. A fomeewhasef tHe Ve cagéozro 3t loruewﬂbcéhsweeaelzswx\tmbmdahunmduétm élthe, 41
b; 41 c, 41 are arr & are illustrated in Figs.

Dk and 1 Aot a2 e Siger sl Pud e BRresalh trshe Ash tesiong e sithoes
c, 41 d wgihig p@o@déwmnﬁlché}ater@r& fors pliaaesk efcharsieree byirettiphase goghe of

90, wherein the su vVQ e excita ul es 41 h of the
First gr oL urdbiaton andin bdSuds ezt o 18 Sataengrodiiedt on
% ci tT ﬁt I oghérﬂagtﬁlse% fhbde by4he ﬁ;oﬁfs;dnple tHeeslide @heé 60 I@;] agt mel r%c@ea*,%ﬁ ©5268 Waichf

IS as e conseqgquence ; ur phnases eac IS ace e
I s R B Sl b suTaes PR S A e R e A BI%pE,
of the grauging gaidead13RIEBS 61062 bke designddatol 5w redmdHl, €Shid kedllidnd d@&.gd dridgrfee can
be achi eved a %ﬂ' dance of the excitation m)%lé‘ﬁd 41 a to 41 rails
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"WD 03/064310 17 PCT/ CHO3/ 00054 Patent Clains 1. Lift, particularly for
transporting persons, with a lift shaft (10), a lift cage (20) guided in
.the lift shaft (10) and a drive notor (30) directly driving the lift cage
(20), wherein the drive notor (30) conprises an active primary part (40)

arr anged ft cage (20) and a pa55| ve secondary part arranged
in stati 03&999@% %ioninthe Iift shaft'?10) and spaced fPFB;r?:H@%{ ti mary

part (40) by an air gap, characterised in that the drive notor (30) S
formed as @uhteamgighkt sAdterhativelyptt i alebipossiple\ie pravive @iy ome pripanyt p4rd8) which

linearly r, { ry part (50) under the influence of an
i§ eféién\éﬁ tg?n &23%\%‘?@8199?

el ectromagnetic prop u (Fv), wherein the secondary part (50)
conprises at least one rail (51 ) which is nade of a soft nagnetic naterial
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5. Lift amaerpllovuy particularlyo hdvantagepu® tT@e%egadmtaBI ¢ tiedadenatehgpackbeaapart

bt S SR U R R e
one after the other can be avoided, as shown in Fig. 6b. In addition, the interconnected
intermediate elements 71 enable a precise arrangement and alignment of the segments 52
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 intermediate
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,



“(x) of novenent of the lift cage (20) or that the segnents (52) are spaced
apart in the direction (x) of novenent of the |ift cage (20) and the
.intermediate elenments (71 ) are connected together. 6. Lift according to
claim 3, characterised in that the support elenents (70) are spaced apart
in the dir i ) of nmovenent of the |,ift cage (20) or that the segnents
(52) and t‘ﬁé%@@%&ﬁedi ate elenents (71 )bare spaced apart PFﬁ/acf{ﬂgoq{l’is‘f ection
(x) of novenent of the |ift cage (20) and the support elenents (70) are
connect ed Whiglebhareany of thumbsgiews radiusy severel sgomests Fharangedrin sectessionhzen t he
fast eni ng RAded(GAAYNNeNPANE ABdembitbiREREEL i ONs (55) and inserted in
shape-1 ocki ng manner into a correspondingly fornmed groove (56) of the
internediate elenent (71 ). 8. Lift according to one of clains 1 to 7,

char act er iggd4g t : SHTER | h.,(: n r
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arranged texetationsngdulgéiretransyerseddirechon gh Thetduide susfabe 7awdnop-adeeate ethh
(53)) of t F i j Wk It R ' t

bri Tary. par S olag shrscest, WM EHE ol FELT. OF 0B oRe Endl KGR By B oy
relative trelleshnB4 sheowndr Figy 1 halfrayisiatef the slide ghioedd drdhergdidpyoltene64 depénds53) .
9. Lift a%%é”réb%e&tﬂ/ecéa%%‘f&se characterised in that for producing a
magnetic flux running transversely to the direction (x) of novenent of the
lift cage (20) the primary part (40) conprises an excitation nodule (41 )
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t he secons@idthpdadterfibdpatt 548 bed thel intermediatetel¢rdént,7 1wbgateemn t he yoke (47)
conprises a base plate (47a), which is provided with the excitation w nding
(48), and at least two linbs (47b), wherein the linbs (47b) extend through
an i nt er n8te athapspanking( #Steningt ofathepiasieningf elomehh 4a aindetbtiorthd 4dieb1abang t wo
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(d) one akleetent it ot her or one adjacent to the other in the direction (x)
of nmovenment of the lift cage (20).
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.



"12. Lift according to'claim7) characterised in that the rail (51 ) is

subdivided into a plurality of segnents (52) of predetermned length (I)

.spaced apart in the direction (x) of novenent of the |lift cage (20),

wherein the spacing (d) between the excitation nodules (41 a, 41 b) anmounts

to at lea Length (1) of the |ongest segnment (52). 13. Lift according
to one of S\&Pé?/ﬁ%“ﬁ)o to 12, characterised n that the int ePRE§H43/8008¢ enent s

(43) of the primary part (40) and/or the yoke (47) and/or the rail (51 ) is
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h teri in that the Ijft 20) . ted with a counterwei
moved i n UREPHR RPN HED SutPrlEndd Pomt Fest TimiEade (apeive
wher ei n t henpversaforcgsalf{ (40) of the drive nmotor (30) is arranged at the
counterweight in addition to or instead of at the lift cage (20) and/or

gui de neans (21, 22) for guidance of the lift cage (20) in the lift shaft
(10) are [Differenteatrany@mehtsfdf sacerar elicitgtidnomotie 110ad 1Bard shewA T Figs. 17a to

char act er iﬁf’.dlni IgigF Q‘?&E tr;[e?e ?Sblli|L?'Sitlna'[eaJ1 a two-phase drive motor 30 which is composed of, in
total, four excitation modules 41a, 41b, wherein the supply voltage of the excitation module
41a is displaced relative to the supply voltage of the excitation module 41b by a phase
angle of 90°. The drive motor 30 illustrated in Fig. 17b differs from the drive motor 30
according to Fig. 17a in that only three excitation modules 41a, 41b, are provided, wherein
the excitation module 41b has twice the length of the excitation module 41a. The design,
which is shown in Fig. 17c¢, of the drive motor 30 has, in total, five excitation modules 41a,
41b, arranged in alternation, wherein the middle excitation modules 41a, 41b have over
twice the length of the excitation modules 41a at the ends. In this manner a higher power

capability of the drive motor 30 results.

Drive motors 30 which have two excitation modules 41a, 41b arranged adjacent to one
another are shown in Figs. 17d and 17e. The drive motor according to Fig. 17d
comprises, in total, eight excitation modules 41a, 41b, whereagainst the drive motor 30
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 Fq which arise, excitation modules 41a, 41b of
which the supply voltages are displaced in phase are arranged adjacent to one another.



"approxi mately constant propul sive force (Fv) the primary part (40)
conprises at |east two single-phase excitation nodules (41, 41 b, 41 c, 41
-d) which are arranged adjacent to one another or one after the other in the
di rection (x) of novenent of the Iift cage (20) and produce a nagnetic fl ux
runni n‘ﬁ toé/g ersely to the dlrectlog (x) of novenment of the |ift cage
(20) and tHe %g % voltages of which are displaced by a prEGEPEPIhed
phase angle. 19. Lift according to claim 18, characterised in that three
exci t ati orfFigotiilaed 178 eagh shawig, three- mi)asarcbivamcamgw Dmedafet motor 130 aztbreing n
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i nst ance 9%&ch@taricefdf 12@%cor di ng t o one of clai ns 18 and 19, characterised
in that the excitation nodules (41, 41 b, 41 c, 41 d) are arranged in at

| east two groups (Gl, &), wherein the supply voltages of the excitation
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in a transyv ? grectléa Tgw\é g ﬁ)enlcu ar to the novenent
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18 to 21, rhdreRchat’ meRAlly dpbbefe ExchblicH hAUBRBAM L4164 418, 44d R of LiRqudl b
41 d, 41 9’\ of l'ike phase are conbined into a unit which corresponds vmth

twi ce or Aeftiple of the length of other excitation nodules (41 b, 41 a;
41 c) of the drive notor (30) and/or that a regulation of the current
strength (Ia I b) supplied to the excitation nodules (41 a, 41 b) is

carried ot ] °LWPQ?§? r‘i‘” fdNQtoF PRHR Whick iR xeitation mgdules dhe 4isi4lst i4dd are
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propul sive force (Fva, éfﬁ@ 6uced by the excitation nodul es 41 b)

has each tof fhe exsdt agemmo@ugeﬁ fib,a41G Ald oY agleyr Cat Porare digp a@eA eRENA
. A3. A % Atifhe tﬁ?’a ﬁhaﬁa aﬁglé‘oﬁgﬁ", whefén ﬁﬂep@,ip‘b% \'foltages of the excitation modules 41a,

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
consequence 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,,, F., generated
by the individual excitation modules 41a, 41b, as can be recognised in Fig. 18a. The
course of the individual propulsive forces F.,,, F,, corresponds, in the case of a

conventional supply voltage with an approximately trapezium-shaped current course, as




‘Oul# A

L&(p) }xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]lca]calc

-a] cRa] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]cRa! p)J*h*+[..//0X0000C1232a2233*445| 55

57V77k889: : } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]caJcalcalc

ajcaJcalc ‘%éa%&%ca] ca] ca] ca] ca] ca] ca] cal ca!:

:+ K<o<<O= EDYENE>JJILbLNOOTSSS 'ZT Y xsni d_Z] ca] E&TERP¥UE4] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! T' " aabcd@wn in Fig. 18b, only approximately with the square form of a sinusoidal oscillation. The

] ca] ca] oal S PPl ?z% cg] qﬁ‘%ﬁﬁ%}sﬁ@%@ﬁ SR OLERR S SR o

Z] ca] ca] c@cb@}laaé} cghstant ayerdl eaﬂve,a]tcla] thefaforec nga=sbary] foa]tbe] indijidaiica] ¢

cal cal cal GHpRATE Wﬁ‘s"’%v??a"éfé SFafaneEiRe g £8) ETEAeAGRE 48] BT,

, " 10% & ()soBareOfré. of p&ndSQ?M(t&c(lll)m@, ,aEM&e(r)aeogrﬂsI@?m&f(g) 10%, Amt%&tbat-

Tovk e ()- 4 SihB e oty o ot B Sy s £ Alelipelts

, 109 & I()when']'Iﬁé/w@trer)t-stmﬁgt{\lMlbmpﬁl;édﬁﬁmm@tanﬁ hoes é) a, 41B<ard PegLilfted.

ovee () TS TIRREYS Koyt P et dissBh shonalh o i S5e Tamaieg o pucy 2

I & p) G H* xiYariner that the course of the propulsive 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 |. 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 Vcage 20. The targ'et 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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1. Lift, particularly for transporting persons, with a lift shaft (10), a lift cage (20)

guided in the lift shaft (10) and a drive motor (30) directly 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 normal direction (2),
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 (54a,
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 (32) are

connected together and the intermediate elements (71) are spaced apart in the direction
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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).

9. 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,
44Db; 44c, 444d; 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 I-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 (47b), 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).

11. 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 other 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
plurality 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

cementing.

185. 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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16. Lift according to claim 1.5, characterised in that the sliding guide surfaces (61, 62)

8 () - 3L910%3& ()-3 "1

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 acco_rding to one of claims 1 to 17, characterised in that to obtain an
approximately constant propulsive force (F,) 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 lift 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 (G,, G;), wherein the
supply voltages of the excitation modules (41a, 41b, 41¢c, 41d) within a group (G4, G,) 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 (41c, 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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(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, 1) of the
excitation modules (41a, 41b) is regulated in such a manner that the course of the
propulsive force (Fya, Fy,) produced by the excitation modules (41a, 41b) has each time the
square shape of a sinusoidal oscillation.



