1 Lift installation wwth a linear drive systemand |linear drive systemfor
such a lift installation The subject of the invention relates to a lift
installation with a linear drive systemaccording to the introductory part
of claiml and a linear drive systemfor a lift installation according to
the introductory part of claim14. Different lift configurations with Iinear
not or drive systens are known. However, in lift configurations of that kind
the nost diverse ?roblens arise, which previously could b oIveth éy in
part. This | biftinstaliationavitiaaineardeye systam anhingardlriyesyekem for s §
dianetrically opposed and the isol at eghstdllationon of one of the problens is
frequently acconpanied by problens in other areas. This conflict is
explained in the followi ng by way of an exanple. Linear notor drive
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not or not S oflElbe18ystem  but also as support neans of the
lift cage ?ﬁen 'gt?%@ec{(y%g arcl)d secure guidance of the |ift cage has to be

guaranteed. Wth respect thereto Figures 1A, 1 B and 2A, 2B show different
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shaft, and cﬂamemeetﬂyeogmsed Jand thiei (sblate;i Salgtl@’n@ﬂ ane @fnthq prablegegyés frequantlycan

be seen fram.the Fi that no guidance in the y-z plane is
effected ir?cgmﬂa'{a%@g%m&%gura |°ct)|%er a}ga % hat additional gui de shoes have to be
provided at the |ift cage 13 to gwdethe lift cage 13 along guide rails 12
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y-z pl ane iis nbhetisieyofastich @vestmaomeviegnetilinear motor not only as a direct drive system,
but also as support means of the lift cage then a precise and secure guidance of the lift
cage has to be guaranteed. With respect thereto Figures 1A, 1B and 2A, 2B show different

basic configurations of lift installations with permanent magnet linear drive systems.

A configuration is shown in Figures 1A and 1B in which a lift cage 13 is moved by means
of a permanent magnet linear drive system 10, 11 along a lift shaft in y direction. Such a
permanent magnet linear drive system typically comprises a stationary part 10, which is
fastened in the shaft, and a movable part 11, which is fastened to the lift cage 13. It can
be seen from the plan view in Fig. 1B that no guidance in the y-z plane is effected in such
a configuration, so that additional guide shoes have to be provided at the lift cage 13 to
guide the lift cage 13 along guide rails 12 arranged on the right and the left near the lift
cage 13. A comparable lift installation can be inferred from the patent application EP 0
785 162 A1.

Another basic configuration is shown in Figures 2A and 2B. As can be seen in the plan
view in Fig. 2B, the permanent magnet linear drive system comprises a stationary part 10
and two movable parts 12. Guidance in the y-z plane is thereby achieved. However, in

order to avoid tipping in the x-y plane guide rails are similarly necessary or the lift cage 13
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order to avoid tipping in the x-y plane guide rails are simlarly necessary
or the Iift cage 13 2 was carried by further support neans such as a cable
12" nounted centrally at the lift cage. The previously known approaches are
therefore technically conplicated, require nuch material and space in the
lift shaft and are thus cost-intensive. In addition, the known solutions are
not suitable or are only conditionally suftable for lift installations in
rucksack configuration, which for constructional or aesthetic reasons
require onlwasoearrigdilbly fafthémsugpoftt meaas sudhoas dréable 12'upponted reeatallyaatcthe lift

gui dance. The object is therefore set of proposing a lift installation
which, wittf®8e of a linear motor drive system denmands |little space in the
lift shaft. It is to be regarded as a further object to provide a |linear

nmot or drivenF%sten1for lift i 3b|on | rucksack c nf,i uratlon Ehese
obj ects ar e"EUPFEMIOHEY Koy ?%0?9 ?fﬁ %rlef"é?u ?ﬁjy t5RE" F\%‘F ctEGHITS MY
features ofmateaalrand spadelin thetift ahhft Be@Erethiy BodymbRgive.by the characterising
features of claim14. Particularly advantageous features can be inferred

fromthe dependent clains. The invention is described in nore detail in the
fol I owi ng hif adaitioRf thexaisnesol@fons &® odt BBitblcaBdardd iy ceRETiGTME stifatid €or (ift
draw ngs, i.n whi ch: Fig. 1A shows a schemmtic side view of a part of a first

lift instaliNeteiabiAnsip hru&k?rqchegqnflgal;qtlg% wochefer gangtrugtiogal Hbvstesé{‘%e H&R®RNSCc
pl an vi ew akqliReordiy bad whil bt theNifitshbft #6r Pite 2pPbA INitNE Ankiglidahfs. Fig. 2A

shows a schematic side view of a part of a second lift installation with a
| inear drive system Fig. 2B shows a schematic plan view of the second |ift

instal | ati ofheaQsEdt ﬂﬁréf@reFéeQ of P%osn%g A ifOinsSRAWhieh, SAHFIRE biCa faR mekgW of
a part of a third |ift installation wth a |inear drive system wherein a

lift instaldriyeisysiemndemardsiiiite seareiinthedlifihefti s concerned; Fig. 4A shows a
schemati c perspective view of a part of a first lift i nstal | ation

It is to be regarded as a further object to provide a linear motor drive system for a lift
installation in rucksack configuration.

These objects are fulfilled, for the lift installation, by the characterising features of claim 1
and, for a linear drive system, by the characterising features of claim 14.

Particularly advantageous features can be inferred from the dependent claims.

The invention is described in more detail in the following by way of examples of
embodiment and with reference to the drawings, in which:

Fig. 1A shows a schematic side view of a part of a first lift installation with a linear
drive system;

Fig. 1B shows a schematic plan view of the first lift installation according to Fig. 1A;

Fig. 2A shows a schematic side view of a part of a second lift installation with a
linear drive system;

Fig. 2B shows a schematic plan view of the second lift installation according to Fig.
2A;



according to the invention with two novable parts; Fig. 4B shows a schematic
plan view of the first |lift installation according to the invention, in
accordance with Fig. 4A; Fig. 5A shows a schematic plan view of a part of a
second lift installation according to the invention; Fig. 5B shows a
schematic plan view of a part of a third_lift installation according to the
i nvention; Fig. 6A shows a further exarrpl3e of a stationary part of a |inear
drive system according to the invention in schematic sectional )
illustratimig;3Fi g. 6&haisoavschenafictsine viewafrplpartadf aathird diftiingiallalion uith adinear

|l i near drive system C i e J nverd o isCheipasd du |
illustration; Fig. 7%'%}52 o&geﬁgs%’ﬁ%%a idcqﬁgl gqtr?lté\?l?tée\)/vmol a par(%kcg?ﬁgél{‘r%l%t F}S lift
i nstal |l ati on accor di cancetreedt he i nvention with four novable parts; Fig. 7B
shows a schematic plan view of a part of a fifth [ift installation according
to the invention with auxiliary guide; and Fig. 8 shows a part view of a
sixth |iftFignsaal | at slowsaacscheimatict merspeetivenwient iobra warthof arfsstgifhdistajiatione. A

fi ti falift j Latiop s ' Leh th
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wal | . Such a configuration is also terned rucksack configuration, since the

lift cage gjt l'i ke _a rucksack, .symmet.ricgl 0 . L Gh,

provi ded wh lghigupporFh‘?%saﬁss,c’%?g’agﬁéb‘@n&gw nthgéﬁgd@tdﬁ‘%gﬁ? {%(Se&??ﬁra@%g?tth%t
one side. 4 the facinvehtidn, imdocomaacs ithFigrva@Al i s occupi ed, the three
further walls of the |ift cage are freely selectable as accesses and
accordingly can have up to three cage doors. The at | east one cage door can
adj oi n thefjesn wal | spévayh deerhatic jlaevieraiai paal dfreesdrani diftlinstaliaiomactosding n
whi ch case one speaks of .a sjide rucksack configuration, or it can be nounted
at the front wall of° YRVEFPcage di sposed opposite this rear wall, which
is termed normal rucksack configuration. The expert has wth respect

t hereto nunerous possjbilities of realjsation. The ruycksack principle is
now transf i 88 to aSPPWs aiSRERBRYCRIAD MW Af i R?é?%&‘ffﬁ'ﬁtdﬁﬁglrat'gp ﬁggﬁr&ng'tq ve
systemin Fig. 3, thys ih@digna strongly schematic illustration. As indicated
in Fig. 3,

Fig. 6A shows a further example of a stationary part of a linear drive system

according to the invention in schematic sectional illustration;

Fig. 6B shows a further example of a stationary part of a linear drive system

according to the invention in schematic sectional illustration;

Fig. 7A shows a schematic plan view of a part of a fourth lift installation according
to the invention with four movable parts;

Fig. 7B shows a schematic plan view of a part of a fifth lift installation according to
the invention with auxiliary guide; and

Fig. 8 shows a part view of a sixth lift installation according to the invention with

emergency guide.

A configuration of a lift installation is known in which the technical/mechanical components
are typically mounted only at one shaft wall. Such a configuration is also termed rucksack
configuration, since the lift cage sits, like a rucksack, symmetrically on a cage frame
which, provided with support means, is suspended and guided in the lift shaft at one side.



the lift cage 14 is seated on an L-shaped cage frane, to the upright linb of
whi ch the novable part 11 of the permanent magnet |inear drive systemis
fastened. The stationary part 10 of the drive is fastened perpendicularly
inthe lift shaft (analogously to the arrangenent shown in Fig. 1A).

Bet ween the novable part 11 and the stationary part 10 there are strong
attraction forces which are oriented in the normal direction and denoted by
FN. If the drive systemis controlled in drive in suitable node and manner

the |ift cagefactthacaily bee mafedalunsmc@bnyd Qe tﬂmymmaheld wal&sofitthé nftstamtaeel froglyt he
force vector

%{;ﬁg and Fab. ase of a ksack nf| é on tof t he
i I'lustrated®Fs 3% FEPEST a%%a@ﬁ&@ &an %/Ied‘l.? r\‘l?ﬁlcéﬂe gorg gt lBgstng
wei ght FK ekgé heor: aaieadjo? thelrasiewall pifotvndeager thé tadfhdiml;dmr@hgaragdil&ompohm:s in
per manent net |inear i ve syste cate a doubl e

et o et ctess e e Rkt 6T 2B EQReal cpioliliR ‘ora? ety b Bk Bredidi e front
rucksack —cginfdéfgre aiftl cayeadippespdSeppdtite #as ue® Wall, damee |s)fertnbe Adrinkl ArRREack4.
However , such ui des _ woul d .obl i ﬁ i f ttge known a roac s ar.e fol | owed,
o her " medRdaion: Treerera fah iR retpeet PRt el aoa s 0! CoAlaiaB.  { he
lateral guide rails 12 such as in Fig. lB) and/or above the |lift cage 14

(for exarrple a guide cable 12' as .in Fi Ac cor&n% to t e inVﬁﬁr\]tion a
conpl etely Terpesant Prr"?ﬁﬂ'%'ﬁ %OWHP'F%%%FE’SE‘|'f5‘”a@£%tfqnb‘%‘ PHMANEN 'f‘BSP'P%

wi th referemge spﬁeﬂhhﬁ ﬁ@@ﬁﬁb'b@m@ S Yt &yl écreiehtid Blustratidr. 9As %l@t&?hﬁ@t’& c
per spective view of of a shaft rear wall 26 with the arts of the

per manent re@HECa0e r?éa‘? %ﬁaf%o%?ﬁt%ﬁﬁ‘%@ﬂ\ﬁ%ﬁ feame, tgithe ctpright Urab ok vey\wie The

stationary pgable2Shr( ] OthegMEnSH PRYnkt Hftak Bve gfstérhsas farstéﬁ@dsmb%taubﬁary
fastened to the shaft rear wall 26 and has a | ongitudi nal axis Ly extending
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Special measures are obviously necessary in order to ensure for this rucksack
configuration a precise and secure guidance of the lift cage 14. However, such guides
would oblige, if the known approaches are followed, further mechanical guide elements
near the lift cage 14 (for example, the lateral guide rails 12 such as in Fig. 1B) and/or

above the lift cage 14 (for example, a guide cable 12' as in Fig. 2A).

According to the invention a completely different route is followed as is described in the
following with reference to the schematic Figures 4A and 4B.

in Fig. 4A a schematic perspective view of a part of a shaft rear wall 26 with the parts of
the permanent magnet linear drive system serving as a direct drive is shown. The
stationary part 20 (also termed support column) of the drive system is fastened to the shaft
rear wall 26 and has a longitudinal axis L, extending paraliel to the y direction. In
departure from the previously known stationary parts, ai least two interaction surfaces a1,
a2 arranged at an inclination relative to one another are provided at the stationary part 20.



thus the effective length preventing tipping novenent of the lift cage 24 in
the x-y plane. The interaction |length b extends over a part region of the
lift cage 24, it being snaller than the height of the |ift cage 24. If the
drive systemis controlled in drive in suitable node and nanner then the
lift 24 can be noved upwardly or downwardly as illustrated by the force
vectors Faur and Fab. The ratio of attraction force FN divided by force
vectors Fauf and Fab is terned force ratio K A force ratio Ktypically
lies in thré(ﬂlEQEtth drivet ey2Om (oredreseabd ynavablehpart rraaving af ledst owd Qinit r21Fi g.

4B it t that t lift 24 d i
o | LckonupSiERr e b U 3 PR ES il X ppetiut bhe PRRR Ao R RRES ! o
24, tlhle rtetl airidgaal Aax;a&r&tmnmén@ﬂhdb Dyricatddi rn?yazgrletdﬁen oa%soatm‘edewmf egelavity
r ustrate I N e S an e | ntera

it hees” dthEBrdirbrd ag S TREMTE Bara 508th kiR 47 0t St B RE D 2t
forces V\gtrfe?‘er@réhdothb%@hﬁ@l of & uRiRMBMWHEréRCiebeiindftiiceosise aﬂmr&dgme Foint, The
spaC|ng et ween

e _centre ravit t raction.s aces a
DL oGt fores A SffeSBt el coAke Po ch it et | TheieractoBHendh B s
connect i NehusitAE effédtiveNeryth @rslentiny Bppifh FrRGEMERt ofqhemhecagetzanactmé 24 ;ﬁaﬁea‘ aces
al, a2 is_used as reference for determ nat.ion %f Ré@ Ql The |i
48R 2Pkt b

action Lx The mgrasiq lrgety b geendsveraagiregian otthsd Eage ﬁrttgén of

gravity ag idigis of eiet ifecagernacat thedrilvé Besterfi®s cétifoligd sadrvenn elitdinemebé ahd ency
of the permanent magnet |inear drive systemthe stati onar%/ part 20 _and the
K

units 21 ma@ngbté\@edhe Hib 2ftcapypeameyry Pwardy 5 downwagdly agdystraied byjthe fpipei s,

for exanplgstors FT1,lahl TEL I haall8 of bﬁ'racfr‘&f‘r‘éwe tdipBad b¥ ®r8B vENErsFH, [ aB@P . N8S the
advantage that it ena 1 es a contact|ess g ance each of the units 21 on
e

the corr edgstadiferge sati Konelioegatie Kigpicativeiey én thedanaersl dferP. rieferalieinithe ¢
cage 24 '?arE?ELb‘f?,qe%aCHGSS' y guided on the stationary part by way of the
per manent gnet linear drive systemvia the units 21. By virtue of the
inclined orientation of the interaction surfaces al, a2 relative to one
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of line Ofattraction forces which are oriented in normal direction and again denoted by Fy. The
spacing between the cage centre of gravity of the interaction surfaces a1, a2 is denoted as
line of action L. According to Fig. 4B the centre connecting line, which extends in z
direction, of the interaction surfaces a1, a2 is used as reference for determination of
spacing. The line of action L, is accordingly the shortest distance between the cage centre
of gravity and this centre connecting line. For optimisation of the efficiency of the
permanent magnet linear drive system the stationary part 20 and the units 21 are spaced
apart by a smallest possible air gap. The air gap is, for example, 1 millimetre wide. In
constructional terms the air gap has the advantage that it enables a contactless guidance
of each of the units 21 on the corresponding stationary part 20. The vertical movement of
the lift cage 24 is thus contactlessly guided on the stationary part by way of the permanent
magnet linear drive system via the units 21.

By virtue of the inclined orientation of the interaction surfaces a1, a2 relative to one

another there results, according to the invention, a spatial, i.e. 3-dimensionally acting,



action L. divided by the interaction length b is terned eccentricity Lx/Db.
The eccentricity is typically 0.1 to 1.6, preferably 0.2 to 0.8. The
expressi on pernmanent nagnet |inear drive systemis used in the present
context in order to denote a direct drive system conprising a synchronous

| i near notor excited by pernmanent nmagnet s. The correspondi ng surfaces of
the stationary part of the permanent naghet |linear drive systemare terned
i nteraction surfaces, since an interaction takes place between the surfaces
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al so be applied on both sides of the substrate and optionally structured.
It is provided,  for exanple, that a first part of the conductor track js
formed at . Ansiead ofa UGRE HE systemovlen SO TEiB S IeRst Gt BRERERL Mpnetitds also
conduct or tp_roagimeatg L&eaemmdb dﬁwéﬁaa?_mcﬁmgﬁwﬁstawéaet gm@ﬁy@r @t{_lﬂqtur@vﬁﬁ\téti cal
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conduct or tgpphidatioh df difféasnt RiYbrsdn thBeubBikadl e part at | east one section of
t he conductor track can have, for exanple, the formof a coil, wherein each

coil conprises one or nore W ndings. The coil
' The layers can be applied in succession and optionally suitably structured. In this manner

three-dimensional structures of materials with different characteristics can be applied to
the substrate. Individual layers can consist of an electrically insulating material or
comprise regions of an electrically insulating material. The conductor track can be
composed of conductor track sections respectively formed in different layers of the layer
structure. Individual sections of the conductor track can cross over, for example, in
different planes and be separated in the crossover region by an electrically insulating
layer. Moreover, the possibility exists of arranging individual sections of the conductor
track in different layers separated by an intermediate layer and providing in the
intermediate layer an electrically conductive region which produces an electrical
connection between these sections of the conductor track.

Layers of the stated kind can also be applied on both sides of the substrate and optionally
structured. It is provided, for example, that a first part of the conductor track is formed at a
first surface of the substrate and a second part of the conductor track at a second surface

of the substrate, wherein an electrical connection is produced between the first and the



can be arranged on one side of a substrate, but it can also be conposed of
different sections of the conductor track which are arranged on different
sides of the substrate and electrically connected together. In a further
vari ant of the novable part several serially arranged sections of the
conductor track can each have the formof a coil, wherein the coils are
constructed in such a manner that, in tHHe case of a current flow through

t he conductor track, adjacent coils produce respective magnetic fields with
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that, for exanple, in the case of supply of the conductor track with

direct cuthe&ondvdteiteacks produced at a surface of the movable part a static
magnetic field, the polarity of which has a periodic polarity reversal
along the direction in which the movabl e part is novable relative to the
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| i near dri eleclsigaltyezonnécted hmeﬂwi ails of the invention are explained in the
following. The two inclined interaction surfaces al, a2 extend parallel to
the longitudinal axis Ly and lie in planes including an angle Wgreater
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mechani cal | Xrt Psor?lo;[/ab\fe rey atlve o é gt%tig\ﬁmgr{/] ptanq.e InI tHstmaCnr%r a movable part for provision
of a large number of magnetic poles can be constructed. With a suitable arrangement of
the conductor track the area available on the substrate can be efficiently utilised. This is
relevant for optimisation of the efficiency of the linear drive system and the accuracy with
which the movement of the movable part relative to the stationary part can be controlled

during operation of the linear drive system.
Further details of the invention are explained in the following.

The two inclined interaction surfaces a1, a2 extend parallel to the longitudinal axis L, and

lie in planes including an angle W greater than 0° and smaller than 180° (i.e., 0° < W <

180°). The surface normals of the interaction surfaces a1, a2 are inclined towards the lift
 cage 24.

The size of the angle W is a function of the force ratio K and the eccentricity L/b. With
consideration of the arbitrarily selected safety condition that only 20% of the attraction
force shall suffice to stabilise the eccentrically loaded rucksack lift the following
dependence results: sin W/2 = 5 * (Ly/b)/K. The angle W preferably lies between 20% and



that in the case of drive control each of the two units 21 produces an
upward or downward novenent al ong one of the interaction surfaces al, a2.
The lift cage 24 can thereby be noved upwardly or downwardly. Due to the
inclined arrangenent of the two interaction surfaces al and a2 the
attraction forces FN of the drive systemat |east partly provide nutua
conpensation. This assists wth avoi danée of the di sadvant age of the very
high attraction forces and friction |losses, which are connected with

t her ewi t h, 160°. Foeekapledihievanghey/ Bt ie rBousidt 120p orremnenceninaigynet 0.7 land @dorcd ratice .
Moreover, it _can be recognised in Fig. 4B that the lift cage 24 has at the
rear side E?fg' cage franme 25 or equival ent neans at which on the one hand
the two units 21 are nechanically positively nounted and which on the other

hand is designed for eccentric . support of the.lift cage 24. .1n th
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Figs. 5A and 5B. A rearward shaft wall 26 is shown. The stationary part 20

of the dri 0wveyspwardlyorslowangel-at or in front of this shaft wall 26. The
stationary part 20 has at least two inclined interaction surfaces al and a2.

Whereas the interaction surfaces al and a2 in the exanpl e of enbodinent
accor di ng Due teithe insinesk arrangemeant @f Hgalivor ipteracliAB syAaeered! and agHbe aLtaci® of
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angle Wis approximately 12 The attraction forces FN of the drive system
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mut ual conpensation, Since they are oriented ‘parallel to the z

di recti on, litesr ddve.have nutual |y opposite directions. In effect, the lift
cage 25 is supported by the holding forces FH Due to this parti al
conpensation of the forces the otherw se existing friction between the

st at i onar y Mosedvep, 0t eatdbé hecognisel|ir FigardB ihat thedift ¢agsa?d hgs gk theckear sifedrali ng
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Cross-secti
mechanically positively mounted and which on the other hand is designed for eccentric

support of the lift cage 24.

In the illustrated example of embodiment the lift installation is disposed in a lift shaft,
wherein according to the invention only a form of shaft rear wall 26 is required in order to

accept the mechanical/technical elements of the lift installation.

Two plan views of parts of two further examples of embodiment of lift installations 1
according to the invention are shown in Figs. 5A and 5B. A rearward shaft wall 26 is
shown. The stationary part 20 of the drive system is arranged at or in front of this shaft
wall 26. The stationary part 20 has at least two inclined interaction surfaces a1 and a2.
Whereas the interaction surfaces a1 and a2 in the example of embodiment according to
Fig. 5A are inclined away from one another, in the example of embodiment according to

Fig. 5B they are inclined towards one another. The angle W is approximately 120°.

The attraction forces Fy of the drive system can be resolved into the force components Fq
(transverse forces) and Fy (holding forces). The two transverse forces of the two units 21

provide mutual compensation, since they are both oriented parallel to the z direction, but



perpendi cular to the longitudinal axis Ly and the surface normals of the two
interaction surfaces al, a2 are inclined towards or away from one anot her.
In both instances they face towards the |ift cage 24. By virtue of the
inclined arrangenent of the interaction surfaces al, a2 conpensation is
provided, in particular, for torques Dz which result fromthe eccentric
suspensi on, caused by the rucksack conffguration, of the |ift cage 24.
Through the corresponding attraction forces FN of the unit 21 opposite the
respecti veave M@uayt dppdsitdlbirétensl .In afedthikesifttdayeP2P UL HoNed b?ftlhe/hﬁtdlng
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the lift cage 24 about a rotational axis D, extending perpendicularly to the

longi tudinal axis Ly and parallel to the rear side of the Iift cage 24. A

rotation aQeUididd® theliPicktibR M s@tibSarPparti B @I&@fepdwﬁaryg&watwn ERBslsadtphal

spacing of the units 21. According to the invention the attraction forces of
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serve for tabid h$add o fat:nrtetaeto%s‘o%ncsrrémt frofm  GHel AbHRY. Iuhfaom:ﬁ&ear%és gy for
t hr ee- di mensi onal 'stabilisation as well as guidance. Due to

eccent ri cdp¢stongrdsrhe it cagt 24.0or ce FK the reaction forces for support of the
gui de of the drive systemare reduced and thereby the friction forces

di m ni shed. Conpensation for the transverse forces Fo and stabilisation in
t he rot at i®nhdrtueef $repnclingd Feangemest oblhedniegatian isgrfacss aheaZagrnRENFAIN Ehe
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drive system e stationary par he permanent nagnet |1 near drive
system i s lyrbe rme@pkfcmnﬂwfa%@ of W@ri'étlcégalmgw dance of the rucksack lift cage
24. The stationary part 20 has a niche or rest a3 in an upper region. As
shown in Figs. 4A as well as 7A and 7B, the rest a3 is |ocated on the upper
end of theltgough theacgrgsapnding attractios fatceg 0 dlethet upb2f | gppoRitd daedesppctivRe
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part ner ofcagel?dl altou) ther e;ttatlooal @Xls@x@xtmdimgmemartdgcutmlsxitoitlv@lmmltmim@ athdk, can
be mount edandIAbeé'r;?endicu|arly to the rear side of the lift cage 24, but also a rotational stabilisation of

the lift cage 24 about a rotational axis D, extending perpendicularly to the longitudinal axis

L, and parallel to the rear side of the lift cage 24. A rotation about the y rotational axis D,

is also prevented by the lateral spacing of the units 21.

According to the invention the attraction forces of the permanent magnets of the
permanent magnet linear drive system thus serve for stabilisation of the eccentrically
arranged lift cage 24 and for three-dimensional stabilisation as well as guidance. Due to
the eccentrically acting weight force Fy the reaction forces for support of the guide of the

drive system are reduced and thereby the friction forces diminished.

Compensation for the transverse forces Fq and stabilisation in the rotational axis D, can be
fixed by a variation of the angle W in the design of a lift installation or a corresponding
permanent magnet linear drive system. The stationary part 20 of the permanent magnet
linear drive system is thus used for three-dimensional guidance of the rucksack lift cage
24,

The stationary part 20 has a niche or rest a3 in an upper region. As shown in Figs. 4A as

well as 7A and 7B, the rest a3 is located on the upper end of the stationary part 20. ltis at



Forms of enbodi ment in which the units 21 of the drive systemare fastened
in the upper region of the cage rear side 27 are particularly advantageous.
The fornms of enbodi nent can be realised with or without further support
means for supporting the Iift cage 24. Such support neans are, for exanple,
steel or aram de cables or belts which connect the |lift cage 24 with a
count erwei ght. Further advant ageous forn of enbodi ment are shown in Fi gs.
7A and 7B. Fig. 7A shows a lift installation 1 with in each instance two
nmovabl e paeast,panhi ertrcieaed yrtharinjerkctioresufaoes alt aizand han besgd firrtee tricontingoer

i nteracti og o r racti ext
fromthe endgﬁéﬁl n'?:cg'7 B% nﬁﬁgg &lafl?érc%ﬁ%pob%ﬁs %ﬁt% % g%ﬁp?%ﬁgo tetrhé bgg%(sjnd
unit 21 of partriee of anteoldling dralet oroalss @r hacwnidally adsitive goldﬁB letionan elmdunted
installatlﬁ 1 with a main guidance in the novable part and an auxiliary
gui dance i &t 1east one gui de shoe 22. \Wereas each of the units 21 is

gui ded on one of the two interaction surfaces a, b obliquely i nclined

rel ative t one angt t.he e sho UI de | at e acent to
he stati oPy paoshen i Syl be Bt 81 AR o et Als FoBlants PELBIERR
gui de shoeregdidnidcs thd ¢dgesbarsies 20 ard heetitiadrty amdntbbeous.ght of the stationary
part 20 per interaction surface a, b. Accordingly, the interaction length b
extends fromthe end gui dance point in the guide shoe 22 up to the centre

of the uniThe forafs aﬂehmtaernmﬂi@n selréalieed alith aR WItAoatodeiheg st:ppdrheneianwati on
t he primar e driye stem can be integrate it in

St at L onar ySszornsghe i £a6% p.” ROYABIRBORAReanS Aie (GLRGIINE S H A 2HAEH B v e
systemis oﬂtmte \Adilc&lpﬁﬁmécﬂtﬁehﬂﬂeag@%ﬁﬂﬁ bveusteh@digmart. Preferably, the coils
S of the el ectromagnets (such as can be seen in, for exanple, Fig. 8) of
the primary part of the drive systemare seated in the stationary part 20,

whi | st t heFugsr réamnégém@n@ms @rferﬁtkwwﬁ@ﬁ@waﬁdwmrmgs Fnearid 7. helgrrmam\@s part
of the drive system ver, the converse arrangenment can al so

sel ect ed. %ﬁé\?@”at'%ﬂ%"héﬂ}%ﬁrﬁ‘s@éﬁe e ponadle Lads, wi %?er%eﬂrof‘ﬁépwepart

conpri ses fhatotigaH iy 8 d?r‘ébin&w pRHintérastonPeifaBaaNb. NRERRAiRgly HHE tiltefactxRIERGEBD Of
stationary parts 2 per manent magnet ||near drive system according to

t he .nvent%ﬂndeﬁfeorgmﬁm BUIGERGE RAAIOT AITTSs it 21 M AN ?ﬁnmewf&se@fé\n%aﬂ 8BOT An

ener gency @i siing Intdfee8orlisliiadd al h%zl nv@nt@Qhowwacrﬁ lirfstdiRgor 11 w&ﬁ r@hea%

exanple is seated at the top at the cage frane 25, is shown in Fi
guidance in the movable part and an auxlliary guidance in at least one guide shoe 22
Whereas each of the units 21 is guided on one of the two interaction surfaces a, b
obliquely inclined relative to one another, the guide shoe 22 is guided laterally adjacent to
the stationary part 20 on a guide rail. According to Fig. 7B a respective guide shoe 22 is
illustrated on the left and the right of the stationary part 20 per interaction surface a, b.
Accordingly, the interaction length b extends from the end guidance point in the guide

shoe 22 up to the centre of the unit 21 of an interaction surface a1, a2.

According to the invention the primary part of the drive system can be integrated either in
the stationary part 20 or in the movable part. The secondary part of the drive system is

then disposed in the respective other part.

Preferably, the coils S of the electromagnets (such as can be seen in, for example, Fig. 8)
of the primary part of the drive system are seated in the stationary part 20, whilst the
permanent magnets of the secondary parts are in the movable part of the drive system.

However, the converse arrangement can also be selected.



e

The emergency gui de 29 engages at |east partly around or behind the
stationary part 20 in order to prevent tipping away (about the D,

rotational axis) of the |ift system24 if the pernmanent nagnet |inear drive
system should fail (for exanple in the case of a current failure) or if the
attraction forces produced by the permanent magnet |inear drive system
shoul d drop away. The energency guide 288 is so constructed that in nornal
operation it runs in contact-free manner along the stationary part 20. It
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emer gency gul are at upper corhers o i ft' cages
24. |t i scoilegutdése mmaneradr\mmeege of the illustrated rucksack arrangenent
with drive systemat the cage frame 25 that the actual |ift cage 24 can be
(sound) insulated relative to the frame 25. The permanent |inear drive

syst em actthdr rexamplashef istatienary opartn @0 tdfea cermesgriniranet] lirfear drivgtsybteat i ons

are shaces st fie MShAH NSl 1 aBRl usbhidin Malbt BAghaggvant age that

conpensat | on Attraction forces I a provi ed by the
torque produced by the cage wei ght FK and that due to the contact-free

gui dance o) (o} r

Gonvent 1 o eriet e T o fidl 28 acebidild s RENSRL LRENIR h MYRER Rente e of

at | east sewtedratthblap gidne sagaeﬁrardeuﬁd,assyowrsm F@gv&an in the drive. The

i ndi vi dual el enents and aspects of the different forns of enbodi nent can be

conbined with one another as desired. 12 Patent Clains 1. Lift installation

(1) wth @hé efmbrgeagegyidd poandaged atresst pdrtly meow;dstr@ehmﬁtthe ataioredry pad R in part

Shatt wat Pegod bYERCHRARY Pyieyfepdy F ol R A R IHCERER s i o

noves al opgnidnentsinaghetnmeyr pavd sys(taﬁ)shvymelrfan kifer Ietxamare |drthee:asg$>f angurent

controlled. in drive ha ac erised ha e i s arranged
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the stati @rﬁtand/dmretwa(yZODhe éhergehey uinary iPas tohstlictdtiaatin hamat oganatiohl iat

I nteracti Pu%sslHréo% c? frgse manngr aVon]ng r1he stationary part 20. It comes into mechanical
engagement only in the case of emergency. Preferably, emergency guides 29 are

provided at the two upper corners of the lift cages 24.

It is regarded as an advantage of the illustrated rucksack arrangement with drive system at
the cage frame 25 that the actual lift cage 24 can be (sound) insulated relative to the frame
25.

The permanent linear drive system according to the invention and the corresponding lift

installations are space-saving in projection of the shaft.

It is of further advantage that compensation for the motor attraction forces is in part
provided by the torque produced by the cage weight Fx and that due to the contact-free
guidance via the air gap no friction losses arise as in the case of conventional

arrangements.

It is also advantageous that through the use of at least two movable parts a redundancy is

given in the drive.

The individual elements and aspects of the different forms of embodiment can be

combined with one another as desired.



extend parallel to the longitudinal axis (Lv) and which lie in a plane,

whi ch includes an angle (W between 00 and 180 and the surface normals of
which are oriented towards the lift cage (24), and the novable part
conprises at least two units (21) which are so arranged in common on a rear
side (27) of the lift cage (24) and nechagpically positively connected with
the lift cage (24) that when drive control is carried out each of the two
units (21) produces a novenent along one of the interaction surfaces (al,
a2) in order to thereby nove the |ift cage (24). 2. Lift installation (1)
according to claim1, characterised in that the stationary part (20) is
pol ygonal in cross-section perpendicular to the |ongitudinal axis (Ly) and
t he surfacdateirGlaims of the two interaction surfaces (al, a2) are inclined
away fromor towards one another. 3. Lift installation (1) according to
claiml or 2, characterised in that between a first one of %
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rucksack confi urat'oF. g Lift . installation (1) according to claim1 or 2,
char act eri sed i nOWREAS &AM £age (G 21) are arranged at the sane height,
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connected with the lift cage (24) that when drive control is carried out each of the
two units (21) produces a movement along one of the interaction surfaces (a1, a2)
in order to thereby move the lift cage (24).

2. Lift installation (1) according to claim 1, characterised in that the stationary part
(20) is polygonal in cross-section perpendicular to the longitudinal axis (L,) and the surface
normals of the two interaction surfaces (a1, a2) are inclined away from or towards one

another.

3. Lift installation (1) according to claim 1 or 2, characterised in that between a first
one (a1) of the two interaction surfaces and a first one of the two units (21) there is a first
traction force (Fyn) substantially parallel to the surface normal of this interaction surface
(a1) and that between the second one (a2) of the two interaction surfaces and the second
one of the two units (21) there is a second attraction force (Fy) substantially parallel to the
surface normal. of this interaction surface (a2).

4, Lift installation (1) according to claim 3, characterised in that the first and the

second attraction force (Fy) act at least partly opposite one another and the effective



axis (Dy) extending parallel to the longitudinal axis (Ly). 7. Lift
installation (1) according to claiml or 2, characterised in that due to the
i nclined arrangenent of the interaction surfaces (al, a2) and the
correspondi ng attraction forces of the unit (21) opposite the respective
interaction surface (al, a2) there is produced not only a rotational
stabilisation of the Ilft cage (24) abouf an axis (Dr) extending
perpendicularly to the longitudinal axis (Ly) and perpendicularly to the
rear si de hofdinghfordesf (Fn) ecting IQéEtW)aen leath af e enitsoR4); andchéte ssswsiatddsiaterantionf t he
lift cage o] extendi ng perpendicularly to the

| ongi t udi ngﬁé %q %%)tﬁg b?)%ér lel to the rear side of the lift cage (24).
8. Lift installation (1) according to one of the preceding clains,

characteri ed [ | i.n rr.an e on
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stati onarwopﬁgarat(&\()) by way of an air gap and contactlessly guide the
vertical novenent of the lift cage (24) along the shaft wall (26). 10. Lift
installation (1) according to one of the preceding clains, characterised in

that a g@.de dlfomsal@ongu) desording to/ellim ¢at 2ehaeaiaiseafin thae the falo unitg €21)24)
on a guide rail according to one

1 1. Lift installation
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lift cage df 248 iift Gagen(28)es g@rtcyro@uced@ rét&@andr\/@tlaﬁmsé:tlwaﬂ@ﬁe lifttadec@a) atsitt bhy
around or behind the statl art & rder to prevent tipping away
of the | ¥ bggeé(te(rﬂ}g ‘?Q‘ia %”Q'tf‘ LN ax&?r(l e systemshould fail or the
attraction forces produced by the |inear drlve system shoul d drop away. 12.
Lift instagllatigon (1) according to one of recedi n
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drive systemconprises at |east one permanent ragnet or f(eas one
perpendicularly to the longitudinal axis (L,) and perpendicularly to the rear side of the l|ft

cage (24), but also a rotational stabilisation of the lift cage (24) about an axis (D,)
extending perpendicularly to the longitudinal axis (L,) and parallel to the rear side of the lift
cage (24).

8. Lift installation (1) according to one of the preceding claims, characterised in that
due to the inclined arrangement of the interaction surfaces (a1, a2) the stationary part (20)
serves as a three-dimensional guide element for a vertical movement of the lift cage (24)
along the shaft wall (26).

9. Lift installation (1) according to one of the preceding claims, characterised in that
the units (21) are separated from the stationary part (20) by way of an air gap and
contactlessly guide the vertical movement of the lift cage (24) along the shaft wall (26).

10. Lift installation (1) according to one of the preceding claims, characterised in that a
guide shoe (22) guides the vertical movement of the lift cage (24) on a guide rail.



structure with at |east one coil. 14. Linear drive systemfor use in a lift
installation (1) with a stationary part (20), the |longitudinal axis (Ly) of
which is arranged vertically along a shaft wall (26) of the lift
installation (1), and with a novable part , which noves along the stationary
part (20) when the linear drive syspemis controlled in drive,
characterised in that the stationary part (20) has at least two flat
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on a nRanifistak: b4yt e chdd thet aatyr (Hivk Slstedn MBI\ faANEr the2Bitracidrefptdd t he
linear drive systemis desi g%ned for the purpose of noving the |ift cage (24)
by t Hsodifieddy(the Jineqirv systemPhouleIdemAWAY t he stationary part (20), when
the linear drive systemis controlled in drive. 15. Linear drive system
according to claim 14, characterised in that the linear drive system
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at | eaa%u;:%é? reé’iQrH Iof the stationary part (20) has a rest (a3) which can be used for mounting
shaft components such as a position transmitter and/or a brake partner of a holding brake
and/or a mechanically positively acting holding lock.

13. Lift installation (1) according to one of the preceding claims, characterised in that
the linear drive system comprises at least one permanent magnet or at least one layer
structure with at least one coil.

14. Linear drive system for use in a lift installation (1) with a stationary part (20), the

longitudinal axis (L,) of which is arranged vertically along a shaft wall (26) of the lift

installation (1), and with a movable part , which moves along the stationary part (20)

when the linear drive system is controlled in drive, characterised in that

- the stationary part (20) has at least two flat interaction surfaces (al, a2) which
extend parallel to the longitudinal axis (L,) and lie in a plane including an angle (W)
between 0° and 180°,

- the stationary part (20) is designed for mounting in front of or at a rear wall (26) of
a lift shaft or a building wall and

- the movable part comprises at least two units (21) able to be mechanically
positively mounted in common on a rear side of the lift cage (24) at a cage frame
(25), _

wherein the linear drive system is designed for the purpose of moving the lift cage (24) by

the units (21), which are movable along the stationary part (20), when the linear drive
system is controiled in drive.

15. Linear drive system according to claim 14, characterised in that the linear drive system

comprises at least one permanent magnet or at least one layer structure with at least one
coil.



