28 JULY 2006 WD 03/0643 10 1 PCT/ CHO3/00054 Lift, particularly for
transporting persons The invention relates to a lift, particul arl ¢8#6kY 2006
transporting persons, which conprises a lift shaft, a lift cage guided in
the lift shaft and a drive notor directly driving the Iift cage. The drive
motor is provided with an active primary part arranged at _the |ift cage and
a passi ve VOJéOid4ry part arranged in stlati onary positi onfP$HCEREPI% t “shaf t
and spaced fromthe primary part by an air gap. The lift cage of
conventional |ifts is usukifl, partoudathyufordrechsdorting pesbas! i ft shaft by neans
of wre cables which run over a drive pulley driven by an electric notor.
This indirect drive of the lift cage is connected with the disadvant age of

an addi Ti mn%agqvéﬁta&e_ re{leg?w'tcr %mnbarﬁiemlaﬂﬁﬁ)r_ttﬁhgwmim;bb&wnanﬂhibﬂ‘ﬂ@pmlpﬁ@?sf bﬁift i
motor. In additjion, lifts which are provided with a direct drive of the lift
cage are RWwA “iftrpalgﬁegugieéit'@ th%Pﬂ gt g’?‘f.a #‘H%QOt‘E'Fd‘Wc%g”‘ﬂ%@% Ifte395 i 158s a
Lift in wWahisdhmblae id plolide@amnian sbtive @Rrdiry part bitaliyed @& the NRagEBhAT paHife

| i near notor conprises a primary part arranged at the lift cage and a
secondar ySerandany partcaeanded it patioRary resitiei tﬁ? fiit shafhpRd sprregitam degprmany

per manent ,oRENGE $ir ggphe Primary part is provided with windings to which a
three-phage current” 1s supplied. In this manner there is created a magnetic
travelling field form ng el ectronagnetic forces which linearly nove the

primary papt iohhf s G i r i near
ot or i - ani [FBdkd ShERabetfichnliins SEORAP ALY Sp WRa b findi BRIRarI heaft b "G
Al . Wt hwirespiles whizhl rowoversmdine gdley griversby ahietectricreator.mbhierindirest drive of

secondary rt _whi.ch i rr: : i i j r from
oo rone. SR TRARIF {orboidi 8 dihiviilEoe bl n EBARRTC0IY Elutelno R8Pt
t her eagai dete putlenpandtre aéctic midtorgs whi ch are arranged between the pernmanent
magnets of the secondary part. The provision of a linear notor for direct

drive of the lift cage does indeed have the advantage, in distinction from

lifts with anitiondiiftowtticd Bieverobivedredths difectrrive of did ¥scagehart known drdthiet Stataal

‘space requjrenent_for l.ect.ric notor and.a drive |1ey 1S needed.
Mbr eover , of PRETr 6\9?5’%%@ &5 1§2|/%\ﬁg%srcnﬁ%§ 8}'9 Fpawg'gh ghec@ﬂ?ﬁgf%/'ﬁ\gf'ﬁﬂ S'E%ﬁilﬁé)ét ed
wi th the hiihéaraager. TeeUneknhotoAnompriassfa prirearty gaohvaarangadabithe bify cagelaad a
manuf act uri ng joutl a ich, i C ratd vely high in.the econon.c respect
have pr ovEeeEaHea Areass i iagten oait el e W SF SRR ARy i
the case Ohe paMaky pat 6 grogbed iith witdifigssto Wilith arterepertase @urrent is supplied. In

this manner there is created a magnetic travelling field forming electromagnetic forces

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



manuf acturing outlay it is possibly required to provide the entire wall of
the lift shaft with 28 JULY 2006 WO 03/0643 10 2 PCT/ CHO3/ 00054 2§ fUief20061e
secondary part or the primary part. Since the primary part conprises several
wi ndi ngs and the secondary part is equi pped with permanent nagnets.
conparatively high costs thus result. The invention is based on the object
of devel opPAGOESIGft of . the kind stated in the introduckGUBEHNPPHe respect
that a conparatively high power capability of the drive notor directly
driving theelitfd séag@asaparber aehpaveg pdrt hsSineanpes plimesl yart a¥@BFiedy Several
production, costs. According to . the inventjon for fulfilnpment of this object
it is proYindieasiand g ?%@ﬁsﬂgms\?ﬂvlﬁpe W&Mﬁ&ww%@a@a@f@ ermeargtivaly lighh t he
above- mentdeneds feastures, that the drive notor is forned as a transverse
flux nmotor which noves the primary part linearly relative to the secondary
part under the influence of an el ectromagnetic propul sive force, wherein the

secondar yRafd,aaomri S@fssgtor{ ?ﬁéfybﬁéfo&fa&éve InGNal & BRdRe %ndta s?ag%& iARgRetic

material and which 1s subdivide a pluralfity of segnents

pr edet er nintredudtieng htheanespabicihel A comparatiyglyehigs pawer tagatdinedf the driveahlotaf t he
lift shafy, f I gt.e. 8l n | LEL: ' es use
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case of acdstmnsverse flux machine. This is because by contrast to linear
notors operating in accordance with the longitudinal flux principle, the
magnetic flux in the case of transverse flux notors is guided

per pendi cAtardigg totHehievetitios ¢ori folfilnodnt wd théstelnject ik providesl io @mosrespmEmieact dth

oLl Rty B8 B DGR ML R Rt d gL P AT 2R, 0

magneti c foahed iagl a transwires flax aotgraniath nedves enemeimaty padineiryorelgnd @ngel es
si npl e nmount i n% in the Iintbt . shaft. _Since the maﬁnets gd g’ndi ngs, . whi ch
are requi FEANEYY RATHHOLE HGS (HECRES E BN cSeFAmadNgPe PRRUS G tPres WiREeiRothed
primary pgsdonbiiryi parsedrhpriziesat Idast 6RK Raill WiGicP RSHAYE of 8 GORGAghetiDAidte@itangl 2
soft magnetic material nore favouro?bl e in (Zqionomc respect. By soft.

magnet i ¢ WREBIS a¥bqividedte g niwally of SRIPPRIS O PEATRERINESNCRHtB AR WhelRieth8t ood

a mat eri alegrdhts BrecrasteRed tadil ¥f B dRehhs eyl nitads demBgmetiatesemstih as. for
exanple. iron or ferrite. The rail can additionally be made of a solid

material or be lamnated wth the soft magnetic
A lift of that kind makes use of the knowledge that a comparatively high force density

results in the case of a transverse flux machine. This is because by contrast to linear
motors operating in accordance with the longitudinal flux principle, the magnetic ﬂL:lX in the
case of transverse flux motors is guided perpendicularly to the direction of movement with
the consequence that relatively small pole pitches, which lead to a large force density, can

be realised.

The construction of the secondary part as a rail made from a soft magnetic rﬁaterial
ensures a comparatively economic production and enabies simple mounting in the lift
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.
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advant agemdgneticluodplingndfehemaghetid fidids produced by the excitation modules from arising,

the rail is subdivided into a plurality of segments spaced apart in the direction of movement
of the lift cage. If the spacing between the excitation modules is selected to be at least the
length of the longest segment, then it is excluded that two excitation modules arranged
one behind the other co-operate with one and the same segment. This is because the air

gap, which results through the spaced arrangement of the segments, between the

individual segments represents a resistance for the magnetic flux, which counteracts

dispersion of the magnetic flux. The segmentation in accordance with the invention of the
rail thus contributes to the magnetic field lines running predominantly in transverse
direction, i.e. perpéndicu{arly 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



according to the invention. Thus, in the constructional respect it is of
advantage to arrange the internediate el ements on support el enent&IULYA0@Ned
to the wall of the |ift shaft. It is of further advantage to nmake 28 JULY
2006 WD 03/0643 10 4 PCT/ CHQJ/ 00054 the internediate el ements and the

support eI nts of a non-nmagnetic material preferably al m in order
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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.



mat eri al -1 ocki ng manner, Such an enbodi ment enables a sinple nounting and
reliable fastening of the segments on the internediate el ements,?8 8%
to ensure a sinple and precise alignnent of the segnents on the
internedi ate el enents the fastening part is provided with projections and
is inserted shape-| ocki ng manner in orrespondi ngly [ oove of
t he mterﬁ@o‘%@?‘éﬂ@l oment. 28 JULY 2006 WD 03/0643 10 5 Péféﬁ%?9ogbdt)54 W't h
respect to economc production it is advantageous to provide the segnents
with the Véhmespeshn beonomiopthsiuctan hicadiantageaus tmerogidetthe segmentsagith ted

guarantee_a | IS ok [ I , . ends
of the |nf%rp?r3 gé'(?)e Ign%i%g%/g&né%lg d?rteahg%sgvan agfé%% {a é}mnétr}r?rg gﬁ?\&lgﬁ%ﬁ?, in
an advant a@e@msmdﬁ\mé ppmlraryt pat ot liee t4ilbtthaends df tig mtermlaexaiermmelbmntsh&rer ai l
is provi dg \{\n @ h Cptly arranged teeth on at | east one side, wherein
a tooth pPEANAIERHFEAN? ned by the teeth, of the rail is an integral
multiple of the pole pltch of the collector. Through t he provision of the
rail vvithteeththereresultsahi h etic flux en et ween prinmar
bart and SEEBhdAR) JRATIERRASS AR BRI G 16 oGO cyS TBrMe TN (51 5
the Secongﬁfvwee%th béu.&@farmyi dmanged esdth drakl Bast bROGRM, Wekei® R FRME pitch,

adj acent one anot her,, i s advantageous to arrange the rails in such a

nmanner t h#hichHs f@r@&ﬁ%bbm%ﬁ@é"‘ Irtherall iqen dntgpel @W‘%‘H@)@(ﬁ“ﬂ%pﬁ@ RifcdpPlathed

relative QieRe W&J@Wthe-rﬂ?b\ﬁsnbﬁ o@@ﬁ@k@ﬁwhmtéem %eré‘@é!sdlt"s%‘ﬁ\éﬁhﬁ@ggrfé?ﬂbcfﬁﬁ(
which arise can be mnimsed. Details and further advantages of the |ift

accor di ngdeesity hetwerneREMaN Ba'e 28di eARdary partians thusia SAMRgratiely; dargeifereeof
pref erred exaiplage e{mo%*a%ﬁe%mm Byhseevénsa?; P %waﬁ éa %15\« &@hple, Wi LBnt to

|IIustratet exanpl es of odi nent ‘nerely sch emalca é there are shown
in detaibne Encgheﬂ itée plvesirgerus/to arangedie E@IIBMT suchr gpanper thatdbe dqndfe pitshesvi ew

of an exci d fi r (, Vi ew
of the exc?f rlggsng?r%o%fr%lgegég&e dé l%%la%eg %}ag © é(ggp%%s%%é gﬁ%g? sbgg%%ev@q\wsew of
an exci taWapﬁram&hﬁe&fom&zs&vrﬂ@cm deorbe rofnimieebodi ment; Fig. 3b a front view
of the excitation nodule according to Fig. 3a;
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 mbduie in a third form of

embodiment:



Fig, 4a a perspective view of an excitation nodule in a third form of
enmbodi ment; 28 JULY 2006 WD 031064j 10 6 PCT/ CH03/ 00054 Fig. 4b B JUL¥3P06

vi ew of the excitation nodule according to Fig. 4a; Fig. 5a an illustration
of the size relationships of excitation nodules and segnents of a rail;
Fig. 5b an illustration according to FigG. 5a;, Fig. 5c an_ illustration

accor di ngWPd3 64§10 5a; Fig. 6a an illustrfation of the cour e/ ef03Mi8iHetic
field lines in the case of two excitation nodul es arranged one after the
ot her andrig. #®nti nuous adioht viewef tHEbexaiatidn msdui@bcandiog td fig. 4mur se O
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 excfigats on nodul e pramistadomiof hhe aizel letitioastass oFiegcitdlioarmetdey iagw of
rails fastened to an internediate el enent; Fig. 9a an illustration of the
force flow in the case oFegrﬁ?@?egﬂﬁ@Et ed segments of the secondary part;
Fig. 91b an illustration according to Fig. 9a in the case of interconnected
support el enments of the secondary part; 9c an illustration according to

. Fid,
Fig. 9a i higthle case of iﬁﬂéWéEﬁfPé‘cﬁcéerd”?%tsz;‘grer’&i ate el enents 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; 28 JULY 2006 WO
03/ 0643 1Big75¢CTI CH03100684lusirgtiomatgordingeiod e @i ve view of a rail of the
secondary part, Fig. 12b an enlarged illustration of the region
characterised in Fig. 12 by Xll1lb; Fig. 12c an end view of the rail arranged
on a suppbigt el ement by aedhstraforgof 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. Oc 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;



fastening part; Fig. 13 a perspective view of a further form of enbodi nent

of the fastening part; Fig. 14a an end view of the excitation motbuiUY 2006
according to Fig. 2b with illustrated orientation of propul sive force and
transverse force; Fig. 14b a plan view of the excitation nodul e according to
Fig. 14a wth illustrated orientation of propulsive force and transverse
force; Fi ¥O03K44340front view of the excitation modul e accBrUFRG48 i g. 3b
with illustrated orientation of propul sive force and transverse force; Fig.

1 5b a pl Ap. v2ew of the exerdpatileviewdibeaibator seavgday iy, 15a with
illustrated orientation of propul sive force and transverse force; Fig. 16a a

front view of the excitation nodule according to Fig. 4b with illustrated
orientati g 0fb propul si venfealacgeditiasttatiansi/ae segidocicaactriged ihGlig.al 2 yaxiii ew
of the excitation nodule according to Fig. 16a with illustrated orientation

of propul sive force and transverse force~ Figs. 17a to 171 different

arrangenmepiss1gd excitati an eABdIEwes taé rall gtfdnged rasataczerupFEitglerrlém bftneans of a
illustration of the quantitative course of the propulsive force in the case
of unregul ated current s{3%#MAGPAEig. 18b an illustration of the
guantitative course of the current strength in the case of unregul ated
current strength; 28 JULY 2006 WO 03/0643 10 8 PCT/ CHO3/ 00054 Fifg. 19a an
i|lustrat Ftﬂn1gf t he quantiReERagEvVeE WEWsE lurtherdfopn op aMbiodienand ot e fastening case
of regul ated current str%ggth; 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 regulation of the current strength

supplied excitati.qn i t - iftoil st in
fo 1oa [0 age 20 1o ore oy ph i EERT imtud Wcpide ld FI5 4N
ext endi ng over several stlostgted dlientatien i fropusivef@ arnd ransvededorget h sever al
guide rollers 20 which nove the lift cage 20 al ong guides 21 arranged in
the Iift shaft 10.

Fig. 14b a plan view of the excitation module according to Fig. 14a with

fllustrated orientation of propulsive force and transverse force;

Fig. 15a a front view of the excitation module according to Fig. 3b with

iflustrated orientation of propulsive force and transverse force:

Fig. 15b a plan view of the excitation module according to Fig. 15a with

illustrated orientation of propuisive force and transverse force;

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 17l different arrangements of excitation modules of a drive motor;

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;



The lift cage 20 is directly driven by a drive notor 30. For this_purpose
the drive notor 30, which is designed as a transverse flux notor W?%es
.an active primary part 40 and a passive secondary part 50. The primary part
40 is arranged at the lift cage 20, where against the secondary part 50 is
fastened to a wall 12 of the lift shaft 10 and is spaced fromthe primry
part 40 bYWOdR/Ca130gap. The prinmary part %0 is |inearly noY@bfB03/¢08fative to
t he secondary part 50 under the influence of an el ectromagnetically
generated propulsive force F, As can be seen particularly in Figs. 2a to

4b, the pri part 40 co ses excitation nod e 41 for producjng
nmagneti c h E’ié%/unnl ng tréﬂg@é c]ryo eﬂﬂ@t‘%twgﬂji‘@ﬁi k@fproﬂ’ﬂ%'é‘?rg‘?ﬂ:edﬂ”\ehe
lift cage 20, The excit athsofiregubed4lrrest diepyinded with at | east one
collector 44a to 44e as well as with at | east one excitation w nding 48

extending in the direction x of novenment of the |lift cage 20. The collector

44a to 44giq sgconposed obn iRGNSHAN ofIRE HBARMNe $3uREIR AL At e«clrér?drwih%n and
|nterma§| ate elenments 43 nade from 'a soft nagnetic nmateri al

per manent nagnets 42 ar eca$ efifgedaigdiayrrantdienati A8d polarity in the

coll ector 44a to 44e and forma pole pitch. The form of enbodi ment, which is
shown in Figs. 2a and 2b, of the excitation nodule 41 conprises tvvo

col | ect or §i343@, 44d whi cANdiugtrelinms?iiie fesyation Bkthe myereahstranninsurpied petheand
arranged par al lel to one o kibe mddliet he direction x of novenent of the [ift
cage 20 and are each provided with a respective excitation winding 48. Wth
respect to a material -saving 28JULY 2006 WD 03/0643 10 9 PCT/ CH03100054

design, the.f ec%@Bao?‘fheopft D& R3¢ ?{g N, I diré;?() %8anr%{)4;i[eﬁﬁo‘b%ﬂBY%slecﬁ{i‘§'iﬁt s of

copper, in arrangenent of se excl can be
utilised ismafb‘r(dextendlngemertsevarral statjyaddntThediftl cage @0.is Ploeided agthi seseral ghiglef or m

of enbodi i { ) f on nodul e
41 conpri gglgrs ¢ %h’gﬂw%ﬁ;ﬁégwlcsé# r@u%ggg ?\3.‘8&3%1 ?'te)r%?qc;ed 'ﬁﬂw 3 Igri(%}ah?tde si des and
which is corrposed of a base plate 47a, which is provided with the excitation
wi ndi ng 4 nd t r dfromth

col |l ector zﬁﬁig@ aﬁ\géss%{aggﬁ {7 ég\%n yqer r'r\{eegﬁg Ogggpg gthi%'g rgﬁ%a&gtdél d n?aﬂt8r go’t WO
opposi t e whidass dés@hed eslaltemﬁmrsdzﬂex mdier, cempm@aaryaqmletprﬁwﬁhry\;vartm asd a

constructed as: aralzg§ updi v ed in,the

i nt er medi BE®" $paEE 8D E8|okI(y#%?prﬁsngérr\gle ﬁ? |§§r8g%eds at 3n§ ?0693 28
whereagainst the secondary part 50 is fastened to a waII 12 of the lift shaft 10 and is
spaced from the primary part 40 by an air gap. The primary part 40 is linearly movable
relative to the secondary part 50 under the influence of an electromagnetically generated

propulsive force F,.

As can be seen particularly in Figs. 2a to 4b, the primary part 40 comprises an excitation
module 41 for producing a magnetic flux running transversely to the direction x of
movement of the lift cage 20. The ekcitation module 41 is provided with at least one
collector 44a to 44e as well as with at [east one excitation winding 48 extending in the
direction x of movement of the lift cage 20. The collector 44a to 44e is composed of
several permanents 42 arranged in alternation and of intermediate elements 43 made from
a soft magnetic material. The permanent magnets 42 are arranged with alternating

polarity in the collector 44a to 44e and form a pole pitch.

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 |-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



magnetic return flux fromthe segnents 52 of the rail 51 to the prinma ‘?/ part
40. In an alternative enbodi ment, the excitation nodul e 41 can c&h{liYsi®0¢ wo
or nore of the collectors 44e. The yoke 47 has a further linb 47b for each
additional collector 44e in order to ensure the magnetic return flux. If
several excitation nodules 41 are arranged adjacent to one another, then

t he yoke &0 &¥f§41lle excitati on wi nding 48 can be desi gnedPCT/ﬁH§£{@Q‘P5’a manner
that the yoke 47 and/or the excitation wi nding 48 of several collectors 44c

are used bsihRahs RIbabk®f the dxclitioneiigdihg &Bdwﬁﬁhﬂsuaﬂy‘@ﬁh‘ﬂswoﬂM‘Qeﬂfm the
construction is thus guaranteed. In the case of the form of enbodi nent,

which is SRR aTFRNGRgSNt 2hsayisea! rcitabpn (rdulsscd t ean B utiisedin erdsl tq Rvile aft e
provi ded ta\ﬁ% ?rqlcloﬁggtgrr_s 44a, 44b which are constructed to be substantially
U shaped an ace one another by their open sides and which are arranged to
be spaced apart by an internedi ate space 45a. The collectors 44a, 44b have

linbs 46 T‘P@?e%ﬁaiﬂé@tﬁ@f%ﬁﬁ%?br‘ﬁ%b?{m@npwms%é\nnﬁmﬁggxﬂérf?ﬂtétp%fm lRgSorft8

ext endi ng int Irection movenent of cage 2 he segnent s

52 of the magiule 31 compriges anye@ 4hH Whitd surruadsdor &p&eoéqja@@ aGHreasidgspaiicent
fromFig. o, .ef%faﬁq%g}%a Wﬁ?cb%s fara%eew 135RciC 1 r%mje& %xthhﬁe @%&faft,agdﬁ ndi ng

48 a magnetic Ioms Irough t e secon ruhs
t ransver seny twolimhe 474di Mbetimys 4>7b(a‘re na&hasnmﬂed dfortt the dOIlécttoro@@&ﬂﬁ) ,respestu\!et s. A

magnet fl ux ‘M of i l,s J i a e f.or f

enbodi ms*ntr%%%imetdh"”]té %éf%é??oaﬁdm%ﬁb'ﬁ?ﬁg%ﬁo 83'% ?863 Ef gyhg Coilgc{gg 4%8'. 1i‘yh‘:"e
form of embeatidagnpas Edpwhich 8 gsnstatesinas leualldM fseb@vnﬁed)nntb MQmmiSQi (9]
forms of enbodi ment af, t C uI 4 t he
segnent s ﬁaageﬁettn?ap e”g%d'g@éeép % 4grBr an%e%?‘?(ﬁ %7 é% &)5} %%P?Se ?%s,u”ﬂgta t he
col | ect or snabhetic 2&uhUlk 20D6the\WBgORNBEE3 oi@elﬁaan&]Ttﬁﬂ@Bbr@ﬁ%@ﬁﬂdOeﬂhemd
between th nment 2. Fo rod etic flux. Mrunni
transversé‘lﬁflmtEl S ﬁg‘sbtﬁ)%%%r{t g%eoix%%% 88%%”? £ CRRAMREe &Y, eo"ng?rﬁi gf the

r EVﬁI‘ sal Qf)lléc]lcttﬁs 42er angepekd 4dhasa fuethérohmbM(o foﬂédcraaddlﬁ@mbnéct(ﬁ?&é in

w t hout significance, S at05 ow re n n e ral 51
formad 11 O b rporratainaaramiud s aveEt Slatiod bt 4'fig, Siganoes
ferrite, isgjacenmesrd éhfott%rmhélﬁ ahd ycykeOlW §r&gﬁ%rﬁ>@lt5t2)n@fnn@tﬁgaﬂf§ daengd beél%né:paced
apart in the direction x i ft car%e 20, The rail

further @t a%méanwn@ﬁt%tgmwa'ﬁ %“5 fﬂ%f H& ﬁxcsfétlow Bisaf At S¢vesah sallgstorssa
and 6b. Reganf essd &fthé RBme time. A lightweight and material-saving mode of construction is

- thus guaranteed.

In the case of the form of embodiment, which is shown in Figs. 4a and 4b, of the excitation
module 41 there are provided two collectors 44a, 44b which are constructed 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. The collectors 44a, 44b have limbs 46
which are respectively provided with the excitation windings 48 extending in the direction x
of movement of the lift cage 20. The segments 52 of the rail 51 are arranged in the

intermediate space 45a.

As apparent from Fig. 4a, on supply of a three-phase current to the excitation winding 48 a
magnetic flux M, which flows through the secondary part 50 and runs transversely to the
direction x of movement of the lift cage 20, results. A magnet flux M of that kind also
arises in the case of the forms of embodiment of the excitation module 41 according to
Figs. 2a to 3b. The form of embodiment shown in Figs. 2a and 2b differs from the
remaining forms of embodiment of the excitation module 41 in that, however, the

segments 52 of the rail 51 are not arranged between two collectors, but the collectors 44c,



segnentation of the rail 51 into individual segnents 52, the teeth 53 are
equidistantly arranged. The tooth pitch, which is formed in this? 006 of
the rail 51 corresponds with an integral nmultiple of the pole pitch of the
collectors 44a to 44e, for exanple twice the pole pitch. The teeth 53 can
be arranged on one side or on two sides of the rail 51 and extend in
transver sev@p¥ed8ioon. As further apparent from Figs. 6a aRdT/6H03/f09ed
secondary part can consist of several rails 51. The teeth 53 are in this

case arranggdeitBn® Wedlwden MRONRGnihat sphe Fbpqirbdmﬁgcaemgheﬁmuk ail funnfiy are
arranged to be displaced relative to one another. Several excitation

modul es 41raasversely tar Beadiregtiped Ghanaramant st lifecags A0hdhigiirpessdlodf Kheof

movenment ofh nggmlehtféf csm@%rwm RgfRARS? ik itholithGgiRackag d between two
excitation dules 41 a, 411b amobunts to at |least the length | of the

| ongest segnent 52, as Figs. 5a to 5c show. In this manner it is ensured

that ' ndeﬂ-ﬁ%d%@ttb%c%low?&dgﬂngﬁ n&ftnd R 5184 éuﬁﬁm%zséfy‘ﬂggﬁfctrﬁétb%\ g4yl es

a, 41b co- oper at he sane tine wth one an sane’ segnent
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fields praq ' e as..sh he
basi s of ggg‘?eqd g%rltjgﬁ(?r\aelt ﬁiéglgnr%gﬁh%ﬁﬁéé Ofl%g hﬁ c?aga% %vn T‘h% 'Jég%nsggfugza?ént
from Fi g. wbvidethwith atpﬁrraﬁglioat@treﬁamsrmmanﬁt tfrbmt Hﬁgs &= ér&tﬁkmr Reddraiess off fres t he

yoke 47 of the x0|t hown in Figs, 3 nd,.3b and e rai
51 represeitd Q%QPV/eO Fé‘?‘rﬁ%’ gﬁt'gto 'lné'g'd%alo Efﬂé?]tlsg lﬂ??a?eei? g3n?§?e?%5"é's antly
field- conca»tﬁéhgé@ Tha tcmml@rtcrt Qvhiahhis goreneal mamgataaderf iof tr racr@ndmeﬁe@mms witrese
passi ve conpopents

constructed as ate stac osed
of el ectri®al Wrmﬂgﬁ’]?ﬁ “?F'sﬁ?'&t%@hpqqéﬁ%ﬁ]@&or? 4fade 448 gn %‘B’f"tp rTIt)@Jch a
plate st awle sitdh. ardv&refe&gswérh belwraﬁﬁgé@ ohwn@wbn @rgtwd B|dé§"o$tH‘ear%ﬂ F1hénd
i ndi vi dual Fl ates are grov t _one side or | ue | ayer

si d
and af t er AN AFNSHRES AreEot Fuﬁa%aprg%r%récfr% 5 &F Wvg%éh%ég?%}ﬁ’a&f
pr eﬁsure ;313;& &@a&oqs@rmrsltevma heis, 51bYTﬁf)ﬂééktﬁ33t3 4re lﬁttH%{casﬁfé?rﬁﬂ-ﬁ@t h bggﬁﬁjﬁﬁ‘( %836
such as, for example  we ch-stackin rivetin e
VO 03/ 0643naet {nab¢hy @%PM%M# g&/%ﬂ‘fﬁé—’deﬁ@ﬁ ?”&%H’o?% d| %Péﬁ‘i" felatfys torene
prej udi cegppmaduction of the magnetic 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 Kferaf eQ0kiBE rRRBIR Afa, 3o 8¥Cht&de8ne after the other in the direction x of
movement of the lift cage 20 in such a manner that the spacing d between two excitation
modules 41a, 41b amounts to at least the length | of the longest segment 52, as Figs. 5a
to 5¢ show. In this manner it is ensured that independently of the length of the segments
52 two excitation modules 41a, 41b do not co-operate at the same time with one and the
same segment 52. A dispersion of the magnetic flux M due to a coupling of the magnetic
fields produced by excitation modules 41a, 41b, as shown in Fig. 6a on the basis of

continuous rails 51, can thus be largely avoided, as is apparent from Fig. 6b.

The intermediate elements 43 of the coliectors 44a to 44e, the yoke 47 of the excitation
module 41 shown in Figs. 3a and 3b and the rails 51 represent passive components, i.e.
components that are merely field-conducting. In order to achieve a targeted field
conductance, these passive components can be constructed as a plate stack, which is
composed of electrically mutually insulated plates of, for example, soft iron. Such a piate
stack can advantageously be made by cementing. In this case the individual plates are
provided at one side or both sides with a glue layer and after stacking one on the other are
glued together by the action of pressure and heat. Cementing has, by contrast to other

production methods such as, for example, welding, punch-stacking or riveting, the



nmodule 41 simlar to the formof enbodi nent shown in Figs. 3a and 3b, the
slide shoe 60 is arranged at the underside of the collector 44e. 28H&Y 2006
col l ector 44e clanped in place in this manner between the slide shoe 40 and
t he yoke 47 thus experiences a reliable fastening. The slide shoe 60 is
provided with a sliding guide surface 61 for guidance in a transverse
direction WO O3HER i s perpendicular to tihe direction x of PRBCEAEMO4 of t he
lift cage 20. Beyond that the slide shoe 60 has a sliding guide surface 62

for gui danggartfge thatos NEHortdtir @M iviict? prejlidieds icsndetine nst gl a]raf;h@ud ax M,
novenent direction x and the transverse directiony, of the [ift cage 20.

In order thsMEaeaive oA MBPRELS 8AYYASY nt roducti on of the segnents 52 of the
guide rail 51 into the intermediate space 45b the sliding guide surface 61
is provided with chanfers 63 for guidance in transverse direction y, Further
cont ri but iTde axsitationsnedule AACRBReHAV LWt BWdAEPIES gUR GidR Bhast 6Q Heorder to
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particular, Fig. 1, the |ift é? Eh?d ewglrectly driven a drive notor 30.

[

A wire cabilels REovidec pathcgaam akieis |"\7/etF?'”t%‘|°'|r\?§n9'i"?ﬁ98’P Yi f f&thes not

required. oRtriBLEEH to 4 PwLBEH4EEN bAE tmfsQ@MJn%Isé%uidynéé oFther&watmdnB@uie nAV&ENt
of the Iift cage 20, a counterwei ght connected with the cage 20 _can,

nevert hel éﬁ%ra"B@ bt Barady the provisiag 'EH&Sl‘dFtShP% 69(9§§505|ﬂge 'ieée%ﬁelséf’gé%("mﬁ‘rt her

primary pahtendGapdilel @Qh@"shdﬂﬁg goesudbcaatett Be. %§ rdbdoh FURE recdBE&369) ) tHD 12
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only one pHfin@oyidsaytfages €2, are designed to Ble resrhent This resilient design ensures
that the air gap required between primary part 40 and secondary part 50 for a relative

movement remains constant during movement of the excitation module 41.

A secondary part 50 designed in correspondence with the excitation module 41 shown in
Fig. 7 is illustrated in Fig. 8. The secondary part 50 comprises three rails 51 which engage
in the intermediate spaces 45b of the excitation module 41. The rails 51 are arranged on
an intermediate element 71, which is fastened to the wall 12 of the lift shaft 10, by means
of a fastening part 54a engaging in a groove 56. The intermediate element 71 is provided
with guide surfaces 72, 73 which co-operate with the straight guide surfaces 61, 62 of the

slide shoe 60 for reliable guidance of the excitation module 41.

As apparent from, in particular, 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 connected 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



is fastened to the counterweight. As can be recognised in Figs. 9a to 9c,
support elements 70, on which the intermediate elenents 71 carry?hiflih006
segnents 52 are arranged, are fastened to the wall 12 of the lift shaft 10.
The support elenents 70 and the internediate elenments 71 are made of a non-
magnetic material, such as, for exanple. alumnium Figs. 9a to 9c clarify
t he cour seVeP30&he force flow K, which il8 conducted into tPh&/S¥EBWdary part
50, in the case of different arrangenents of the segnents 52, the

i nt er medi abgnteh@gtt Aléinandy! e supposdibielteprivide onfPoné Pritdaey paseoaihitthe
enbodi mrent shown 1n Fig. 9a Qn%:%’ the segnents 52 are connected together.
The force '§ fagtfnRdita therfiodNte¥@9Ptuns predomi nantly through the segnents 52. In
Fig. 9b, there against. only the support elenents 70 are connected together.
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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 ihe 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,



28 JULY 2006 WO 03/0643 10 PCUCHOWDO054 which by neans of thunbscyrews adhust
several segnents 52 arranged in succession, can be used for allg

the movenent direction x. Fig. 10 further al | ows recogni ti on of guide
surfaces 72 which ensure guidance of the excitation nDduIe 41 in transverse

direction_y. The quide surface 72 can co-operate with ui de
#b R & BT

surfaces is shown in Fig. 7, of the slide shoe gui de
rollers 64 shown in Fig. 11. Provision of the slide shoe 60 or the guide
rol | ers 64htbepymdsansodf thhmbs@epeedjusessvasat sefmaste . S2Rirgnged asteressign, cdr ow
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nmeans of ening part astening part 54a is arranged on a side
of the rail 51 which is not provided with the teeth 53. The fastening part
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Alternatively or additi onal ly. the internediate elenent 71 and the fastening

part 54a CAMEsSPeiRCasea ¥\P means of a screw connection which engages in a
bore 67 of the fastening part 54a. Depending on the respective case of use
it can, in addition. be advantageous to weld the fastening part 54a and the
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Alternatively or additionally, the intermediate element 71 and the fastening part 54a can be
connected by means of a screw connection which engages in a bore 57 of the fastening
part 54a. Depending on the respective case of use it can, in addition, be advantageous to

weld the fastening part 54a and the intermediate element 71 together.

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 54a 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.
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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.



41a, 41 b, since the mddle excitation nodules 4l1a, 41b have a greater

|l ength, In order to provide conpensation for transverse forces F28JAHiYc2906
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of 45' are present. which generate the pro%lswe force Fv. By virtue of

t he gr oupdeRNaer é"r‘@e’ﬁ’éwla'%@p?%teei’fﬁ't?%‘iq gipdu dﬁ1aes41@14190421<1(?r? e renegsal be
achi eved agpgsd dance of the excitation nodules 4la to 41d on the rails 51
which is sinple with respect to construction, The reason for that is that
due to the subdivision of the excitation nodules 4l1a to 41d into groups G

and G the four-phase drive motor 30 in which the excitation modules 41a, 41b; 41c, 41d are
arranged in two groups Gy and G; are illustrated in Figs. 17k and 17i. The supply voltages
of the excitation modules 41a, 41b, 41c, 41d within a group Gy, 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 Gy 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 simplie 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,,, Fu, generated
by the individual excitation modules 41a, 41b, as can be recognised in Fig. 18a. The
course of the individua! propulsive forces F.,, F,, corresponds, in the case of a

conventional supply voltage with an approximately trapezium-shaped current course, as
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The aforé~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.



direction can be achi eved. Not |east, thr ough t he above-descri bed
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t ransport Prngedp&r09aA®t with a |ift shaft 1{10), a |ift cageP¢ROHO3/¢Asded in
the lift shaft (10) and a drive m)tB ﬁga directly driving the lift cage
(20), wherein the drive notor (30)"8 AWS an active primary part (40)
arranged at the lift cage (20) -and a passive secondary part (50) arranged
in statlonary position in %%{e lift shaft ( paced fromthe pr |mary
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direction_(2z), p e |cu BF venent d cti é and t he
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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 (52) are

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

AMENDED PAGE



elements (71) and the support elenments (70) are made froma non- netic
.material, preferably alumnium 5. Lift according to one of clai %?g’Ui“Yt28064
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novenent of th ry part (40) conprises an
excitati Owo%ﬁéofti?f)matgm%cﬁa%g JBi dgg with at |east one collector (44a,

44b; 44c. 44d: 44e), which is corrposed of magnets (42) and soft nagnetic
|nterrred|ate el enents ( | ternatign s wth a
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of the rail (51) is an integral muitiple 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,
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 I-shaped and are arranged to extend
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in the di éé‘&\tbr%vdé&)mtﬂfthe@k@mﬂh mdlh?gmlértb;ﬁa%ké%@? alﬂiéhvwléébtqlfa@na@ach

provided with the excitation w ndin (47), which at [east
parti al | ysureawngsihedeoliester “ge). é@rt%maeaat@rettrra)ﬂ%frmg%@wnﬁ@maﬁt ®Puse theom

the Seconﬁi{%%rg%ﬂt 46?%?&9“@@& Lmrc)ﬁm Atds égggww ap WHiEh ¥OKBvidAs)

conprises a 47a OVI de excltation w nding
(48), andwi tfheaasctltatlwm Wingrbg ((181)7taﬁd aMiea@tWOtlmba (47b3 \(/kﬂé?bw thexlirelpsl (4 Fir)ough

an inter I 4 t wo
opposi te%ﬁ%@i%@ﬁgn cr(f;tfr‘?l ector as(pﬁ%;{h&ﬁcfrt atcn] ?O{h tfs?%gcg{le a4 {%gﬂa%ﬁgo) IS
arranged twoopdusite mides we theatatlestpa ¢4t d] QBQMherelritheLsefobnaquadl f0) baremgedf
clainms 9 a 1 char act er.i by at | east two single-phase excitation
nodul es (W%g? |ng rH)ed'%t%apasceégs "vol tages of which are displaced by a

pr edet er mi ned phase angle and which are arranged at a predeterm ned spacing

f ) moverent. of Liteeiare e 2he 27 pisByt 8589 "p; chetafefied bt isLFug pingietsrate )
character é)ﬁdﬁdtlcbrﬂ rhbddled He1a,aihb) Sthe Espmybditagete bfi whish aarepldisptddetly bof a

segnments (52), of predetermmned |e aceda in the direction (x)
of " hoventiROLERE Er: 20ROt Are AL R 3 BRAeH Y SheChEer) ORE
exci t at i opftéradelbeRr of éde adjaddritto drnathérsintios ditedtieast) df ovearegt bf thé )iftafagehe
| ongest szaé;)gent (52). 13. Lift according to one of clainms 10 to 12,
character dinthat the internediate 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 ¢ osed, of mutually electrically
I

i nsul at ed 1l at B& *GEAEIIRG thElaER 7ssherackesised 1 thatjthe rall (30 dp yLAyIderanta 23,
charact er pgegity & §e@ﬁ$en¥sh€52l?|oﬁb%o%te’1*ﬁmlihe'dslerﬁ)g§tﬁ({‘l)l%Qgcé&/apé-‘rﬁmeﬂﬁé'd?r‘éctlon (x) of

movement of the lift cage (20), wherein the spacing (d) between the excitation modules

(41a, 41b) amounts to at least the length (1) 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.

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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15..Lift according to one of clains 9 to 14, characterised in th %ﬁ;ﬁ{
I de

-excitation nodule (41) is provided with guide rollers (64) or w
shoe’ (60), wherein the slide shoe (60) has at |east one sliding guide
surface (61) for guidance in a transverse direction (y), which is

per pendi cybatém1d he nmovenent directionydx), of the lift wageadsZ0)ssand/ or at
| east one sliding guide surface (62) for guidance in a nornal d|rect|on

(z), whic p I nt d i,on an
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provi ded widthtighabH@E $41) 63) for introducing the rail (50) into the
excitation nodule (41). Lift according to one of clainms | to 16,
characterised in that the Ilft cage (20) is connected with a countervvei ght

moved in §he |jjftacebidg (olgae bNciaiPRO$ith e 65 @ASACEAsE B {Haf the FREAGE 280
wherein the p rlmaréd part of the drive notor (30) is arrang e%l at t e
P

count er weccymacteﬁ v tqoantemelamt mﬁ‘éﬁtdeﬁ‘dth@f“ﬁaﬁh%f%@% )i PPRRfYE S(ezﬂey taribe dift
gui de meapg, I?%)%d%%reﬂ Qhe %hfé%‘b%n%o? hg thefdriveagsidr Z@b lé1 a‘i'rtéﬁgea fd gBaft

(10) are prov 8. Lift accordin o one of clalns
char act er camtervaighhiat addionse & instgad ﬁmﬁmﬁ(i'fhaa@ QObemcﬂpe@wd@ﬂmlséMeﬁ)or ce

(F,) the ﬁ) %;Ug%%c,eoﬁfrltﬁe ﬁﬁ?%ﬂec%m){n 5 &8t ahal Q?Z%r{f ngwdgd ngl e- phase excitation

nodul es ( are arr jacent to one another or
one after the other in the direction (x) of novenment of the Iift cage (20)

and prodyce a netlcfu g.trans o t iLr IOI’I(X)
of novene § of l‘?ﬁ F?r]d{ng caé@g?@!oﬁglg%gdqt rtlée @upp?Fa%?éo?é?ég'Qs{%% C{\%/m%lcgﬁl Naf8

di spl acedamroﬂmptee;ded)rmtantrpenbt.pm\as@rem(ﬂveme dr¥narlipiatt (40c cordpriegstat ledsitwo 18,
characteri.s

d h t d . 41 b
ar r anged 8H§'e£h?§? ef(ﬂ@tt%{‘ ﬁﬁor uT%I @ﬁehﬁ&r‘{e@t %&?S\’(r&?"}g% ?’r?)'\g/.r(lﬁ%j iy Ja?e%t AR C’I%ieft
cage (20) anothdreorsenpbifervibk tatigersin difie tdmectrmd(u} et mogemgntdofsthk diftech day(2a) phdse
I f h t 41b,
T, 1) PRAGET riel B rArvaind e Bhe Wine iR 1O PR éﬁ%%avenem
of the Ili éégeC(ag)ear(cch)a supplg vshtqgelspfwblchayeslsph‘acemey apoedetsmiresi pitpsadissyleaced
by a phase angle of in each instance 901. 20. Lift according to one of

clainms 18 and 19, characterised in that the excitation nodules (41, 4lb,
41c, 41d)1@re giftraaBERIhg tB oilim|18astarbaterigydoin pisat (iBee esc@)ationtmedcriles (4he, 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 (Gi, G»), wherein the
supply voltages of the excitation modules (41a, 41b, 41c, 41d) within a group (G1, 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 (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



supply voltages of the excitation nmodules (41 a, 41 b. 41 c, 41 d) within a
group (@, @) are displaced each tine by a phase angle of at | JULY30P6,nd
wherein the supply voltages of the excitation nodules (41 a, 41b) of the
first group (@) are displaced relative to the supply voltages of the
excitatio .S (41lc. 41d) of the segpnd group (&) by ngl e of
450. 21. &Omtmgiég%rdi ng to one of clai rrgpw to 20, char ac];aérr/(?jls@ P% t hat
excitation nodul es (41a, 4la; 41b. 41b; 41d, 41d) of |ike phase are
arranged Mmets (B@raneeaftssdhe elebin hRalirgeiane(xpaf movsmenod thent 083 624 ang/or1
PCT/ CHO31 ; : r i i j

roverent Of Chaa | {OUaas (PB6H 0] GrbNBaIzhast olcad el dRRE a0 TR L) o
unequal phmesiEansversgrdirapled(yadyri@eaetrendigelagitothRarovemenadireciing vor gkthe lift
directi oncég%/e) y\/ni ch is perpendicular to the novenent direction (x). of the
lift cage 2@9 22. Lift according to one of clainms 18 to 21, characterised
in that excitation nodules (4la. 41la; 41b, 411b; 41d, 41d) of |i ke phase
are conbi ggd into Al i e i L WILC 1Rl t he
engt h of 28t hePTexertld shONEH: g IR0 9 ey R ofi Sed RsBuls S0y
and/ or th&ttapdtegulbatiliond af 4t Heofdikermase ste eorgbihed Into labynitswipipth icedesmonidhe
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nmanner t hative hetaoG0s endfbr thee a prguatiosiofehé @uaent( &rengttFiib) lpsoghlieddobyiet he

gl)((r:]:Jtsglt hggxcgtg %)Jr{ ﬁ%d&@%é(mé‘,lm b)ngsca?r?e%ho&t! \r;rv1lf'3|erteri]r%a thesglﬂjr?ern s%rgﬁgt% 8; IS of the
excitation modules (41a, 41b) is regulated in such a manner that the course of the
propulsive fdrce (Fva, Fw) produced by the excitation modules (41a, 41b) has each time the

square shape of a sinusoidal oscillation.





