1P1460 1 Electric notor, lift with a cage novable by an electric notor, and
ligt with a cage and wth an electric notor for novenent of a guide
el enent relative to the cage The invention relates to an electric notor
according to the introductory part of claiml1l and to a lift with a cage
movabl e algpgpa path by means of such an.electric notor. A further subject
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Electric notors of the aforesaid kind are known from European Pat ent
Application EP 0O 949 748 Al and EP 0 949 749 Al. In these pat ent
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part conposed of | ura permanent magnets i s expensive and thus

connect ed AR e Weg(%q oeﬂf@ag:qfélp fieghs which travels along a surface of the substrate,
when an electric alternating current flows through the coils. For providing the static

magnetic field several permanent magnets are arranged in the secondary part in such a
manner that a periodic magnetic structure, which has a periodic reversal of the polarity of
the respective magnetisation, is formed at a surface of the secondary part. This magnetic
structure provides a static magnetic field with a periodic variation of the field strength. As
coils for the primary part there are proposed several configurations which are constructed
for supply with alternating current with one phase or with several phases. These linear
motors have the disadvantage that the secondary part has a high weight due to being
equipped with permanent magnets. Moreover, the use of permanent magnets leads to
high piece costs, since on the one hand permanent magnets are usually comparatively
expensive and moreover production of a secondary part composed of a plurality of
permanent magnets is expensive and thus connected with high costs. The cost for
production of the secondary part rises, with corresponding consequences for production
costs, particularly when the permanent magnets have to correspond as precisely as
possible in the dimensions thereof and have to be arranged paralie!l to one another with
the greatest possible precision in such a manner that their surfaces form a flat surface.




producti on of the secondary part rises, with correspondi ng consequences for
preduction costs, particularly when the permanent magnets have to
correspond as precisely as possible in the dinensions thereof and have to
be arranged parallel to one another with the greatest possible precision
in such a pgpgmer that their surfaces forma flat surface. I P 1460 2 The
latter is relevant in the case of precision notors and in the case of
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costs and the installation of the secondary part in the lift shaft is expensive due to the large
weight of the permanent magnets. Since the secondary part provides permanent high
static magnetic fields over the entire length of the lift shaft appropriate precautionary
measures have to be taken during installation of the secondary part and generally during
maintenance operations in the lift shaft in order to avoid undesired effects of the magnetic
fields. This is expensive and accordingly disadvantageous.

Electric motors of the above-mentioned kind are used in lifts in order to be able to damp
vibrations of a cage which can occur during movement of the cage transversely to the
direction of movement. A lift with a cage is known from European Patent Application EP 0
731 051 A1 which is guided along guide rails by means of several roller guides. Each
roller guide comprises three guide elements in the form of rollers which are each brought
into contact with a respective guide surface on one of the guide rails and which roll over
the respective guide surfaces when the cage is moved along the guide rails. The guide
elements are each arranged to be movable relative to the cage. Each roller guide




vi brati:ons of a cage which can occur during novenent of the cage
transversely to the direction of novenent. Alift with a cage i s known
from European Patent Application EP O 731 051 Al which is guided al ong
guide rails by neans of several roller guides. Each roller guide conprises
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three pole In the case of ase drive con
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each lamination stack are respectively magnetised with different polarity.
Correspondingly, in the case of a like-phase drive control of the coils with alternating
current a magnetic field travelling between the teeth is produced in the air gap. The
secondary part, influenced by this travelling magnetic field, of the respective linear motor
can be moved. Each secondary part is movably arranged in the air gap between the two
lamination stacks of the respective primary part and consists each time of the flat plate on
which permanent magnets are arranged. In the present case the primary part of each
linear motor is arranged in stationary position at the cage, whilst the secondary part of
each linear motor is respectively connected with at least one of the guide elements. The
construction of these linear motors is disadvantageous in many respects. The motors are,
as a consequence not only of the mode of construction of the primary part, but also due to
the mode of construction of the secondary part, bulky and heavy. This is
disadvantageous, because typically eight linear motors are required for damping the
vibrations of a cage. In the present case the linear motors significantly contribute to the
overall weight of the lift. Due to the large weight of the primary part or secondary part of
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it is the object of the present invention to avoid the stated disadvantages of the known
electric motors and to create an electric motor which has a compact construction, has a
low weight and brings therewith the precondition for economic manufacture. The electric
motor shall - suitably dimensioned - by usable in a lift as a drive for movement of a cage or
for movement of a guide element relative to the cage.

This object is met by an electric motor with the features of claim 1. The claims dependent

on this claim define advantageous forms of embodiment of this electric motor.

The electric motor according to the invention comprises a primary part for producing a
travelling magnetic field and a secondary part for providing a static magnetic field, wherein
the secondary part and the primary part are movable relative to one another under an
effect of the travelling magnetic field. The secondary part comprises a conductor track

which is arranged on a substrate and which can be supplied with an electric current for the

purpose of producing the static magnaetic fieid.
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construction of the secondary part enables provision of a static magnetic
field wthout use of permanent nmagnets. The static nagnetic field
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case usable. This allows econom c nanufacture. The Hrt?st_rate can be made
froma material of high strength. This enables use of thinner substrates

W th a | arfgesmidtrdRCRin b Hade FRT § nERLHAP B ﬁibﬁ%ttrgﬁgtﬂ. SERCOIRTL Pards tmingrh s
substrates with a large surface. Thus, there can be created a secondary part which is
extremely narrow in one dimension and thus can be moved through a particularly narrow
air gap between two poles of a pole pair of a primary part. Since the conductor track can
be formed from a thin, conductive layer, it is possible to create a secondary part which has
a relatively smooth surface in the region of the conductor track. It is thereby possibie to
create an electric motor in which the secondary part can be arranged at a particularly small
spacing from the primary part and which is accordingly operable with high efficiency.

The electric motor can be realised in a number of geometries. The shape of the substrate
can - adapted each time to the shape of the primary part - be correspondingly selected.
The electric motor can be constructed as, for example, a rotating motor. The electric
motor can, however, also be designed for other forms of movement, for example as a
linear motor. The substrate can have, for exampie, the shape of a cylinder. In this case
the conductor frack can be arranged on, for example, the circumference of the cylinder in
order to form a secondary part rotatable about the longitudinal axis of the cylinder. The
secondary part can also be constructed as a flat disc rotatable about an axis. In this case

the basic surfaces of the disc are available for arrangement of the conductor track.




extrenely narrow in one dinension and thus can be noved through a
particularly narrow air gap between two poles of a pole pair of a primary
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el ect ri caf'ectric motor according to the invention 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 second part. This makes it possible to impart a
particularly complex geometric structure to the conductor track.

In a variant of the secondary part at least one section of the conductor track can have, for
example, the form of a coil, wherein each coil comprises one or more windings. The coil
can be arranged on one side of a substrate, but it can also be composed of different
sections of the conductor track which are arranged on different sides of the substrate and
electrically connected together.

In a further variant of the secondary part several serially arranged sections of the
conductor track can each have the form of a coil, wherein the coils are constructed in such

a manner that, in the case of a current flow through the conductor track, adjacent coils




connect'i on between these sections of the conductor track. Layers of the
stated kind can al so be applied on both sides of the substrate and
optionally structured. In the case of the secondary part of a further form
of enbodi mrent of the <electric notor according to the invention it is

provi ded, fpojgoexanple, that a first part_of the conductor track is fornmed
at a first surface of the substrate and & second part of the conductor
track at a second surface of the substrate, wherein an electrical
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| ndepend%n} lr% of one another, A static magnetic field with a particularly

| ar ge urther development of the electric motor according to the invention has a primary part

which comprises a conductor track arranged on the substrate, wherein this conductor track
can, for the purpose of producing the travelling magnetic field, be supplied with an electric
current having a current intensity which varies with time. In the case of this construction of
the electric motor the primary part can be realised according to the same technological
concept on which the design of the secondary part is based according to the invention,
For producing the travelling magnetic field there is thus provided an electrical structure
which can be realised as a layered structure, for example by application of thin layers on a
substrate and optionally by a structuring of these layers. For example, several serially
arranged sections of the conductor track can each have the form of a coil, wherein the
coils are constructed in such a manner that in the case of current flow through the

conductor track adjacent coils produce respective magnetic fields with different polarity.
Thus, not only the primary part, but also the secondary part can be realised as layer
structures comprising thin electrically conductive regions applied to a substrate.

Consequentiy, not only the primary part, but also the secondary part can be produced by
techniques in use for fabrication of printed circuits.




energy-density can be produced by a secondary part constructed in that way.
Oncthe basis of this concept, the maxi mumforce with which the secondary
part is noved relative to the primary part during operation of the notor
can be additionally increased. A further devel opnent of the electric notor
accordi ng he invention has a prinary part which conprises a conductor
track arraﬁggﬁ on the substrate, wherein8this conductor track can, for the
purpose of producing the travelling magnetic field, be supplied with an
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pr oduci ngcenfeliea gffietenty andiprdciselyg fiel d or for producing the static
magnetic field. This variant of the electric notor can accordingly be
constructed to be particularly 1light, conpact and favourable in price. The
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intensity varying with time. Since each of the conductor tracks can be controlied
independently by a current source, an electric motor controllable in multi-phase can be
devised in accordance with this concept.

The electric motor according to the invention can also be used in a lift as a drive for a cage
movable along a path. The electric motor can be installed in the lift in such a manner that,
for example, the primary part is arranged in stationary position along the path and the
secondary part at the cage. Alternatively, the secondary part can be arranged in the
stationary position along the path and the primary part at the cage. In addition, the lift can
be equipped with means for guiding the cage along the path and the primary part and the
secondary part can be arranged at these means in such a manner that the primary part
and the secondary part are guided at a spacing from one another when the cage is moved
along the path. The latter has the advantage that every movement of the electric motor
and every movement of the cage are controlled by a common guide. A separate guide for
the primary part or the secondary part of the electric motor can in this way be saved.




teeth and grooves) and the secondary part are elimnated. Due to the | ow
wej ght the notor is particularly well suited for control of rapid
novenents. Since only | ow nasses have to be accelerated in the case of
control of the notor, rapid novenents can be <controlled efficiently and
precisely. thaggea further devel opnent of the aforesaid variant of the
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Fig. 1B shows the electric motor according to Fig. 1A in a section 1B-1B;
Fig. 2A shows a section of another electric motor according to the invention, with a

primary part and a secondary part, wherein the secondary part is movable
relative to the primary part;

Fig. 2B shows the electric motor according to Fig. 2A in a section 2B-2B:
Fig. 3A shows the primary part according to Fig. 1A in a detailed illustration;
Fig. 3B shows the secondary part according to Fig. 1A in a detailed illustration:;

Fig. 3C shows the secondary part according to Fig. 3B in a section 3C-3C;




part is arranged to be stationary with respect to the cage. Mreover, a
control for the electric notor for reduction of vibrations of the cage,
whi ch can arise during novenent of the cage, can be integrated in the
lift. Exanples of enbodi ment of the invention are explained in the
fol |l ow ng g)néhe basis of different schematic figures, in which: Fig. 1A
shows a vi 8BWf an el ectric notor according to the invention, with a
primary pgrt and a secondary part wherein the primary part is novable
rel ative tbig.4he secdmoary lifpaith;a Edga anl Basi | ectri t or
according to Fig. 1A in a section fﬁB-l Bg§llg?\g%niélﬁéﬁogﬁ\£&%0§é’ Corfagrand
anot her electric m)t"g'ﬁ ane ﬁlcﬁaopba?QQéd'ﬁ‘%%ﬁH?ilm,ntiw fdn eoveprentref fie palde and
a secondary part, whsSement relatvefreBeeags part is novable relative to the
primary part; Fig. 2B shows the electric notor according to Fig. 2Ain a
section 2B-2B; Fig. 3A shows the primary part according to Fig. 1A in a

detai | ed iFig R r at i chpws MiegelediBc phasaccbRingas BRPaRY, BakkidCaygi N9 to Fig.
1A in a detailed illustration; Fig. 3C shows t'he secondary part accordi ng
to Fig. B%Qi’n a section 3CG-3C, IP 1460 10 Fig. 4A shows a lift with a cage
and a gui dég.dlenment shows quiiftlabes @higd BRY i | lectric . notor
according to the in\éent'#on for mpvenent %ﬁ?ﬁgﬂgm gE&g rr@ntﬁgr"é‘fegf'?r?/@sto
the cage; Fig. 4B siiows T HEYEMSY Pite sae@ndccording to Fig. 4A in a
section 4B-4B; Fig. 5A shows a lift with a cage and el ectric notor

accordi ng & he inyention as drjve for novenent of the cage; and Fig. 5B
shows the Fﬁq)fsp accoﬁﬁ?‘%ﬂkedﬁlﬁcﬁpr tofig S&de aisgatiEEBBB. Fi g. 1A shows an

el ectric notor 10 according to the invention, which conprises a prinary
part 11 f [Xo) ' travelli magnetic field and a secondary part 12
for provi glfgtha&%?P ga?'i eie%%m?rc ?%P%.'”qﬁpdhe nventigne wehichheomprises mipcimapy or
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Fig. 2A shows an electric motor according to the invention, which comprises a primary part
21 for producing a travelling magnetic field and a secondary part 22 for providing a static

magnetic field. Fig. 2B shows the electric motor 20 in a section 2B-2B according to Fig.
2A.

The electric motors 10 and 20 are both conceived as linear motors. The primary part 11
and the secondary part 12 or the primary part 21 and the secondary part 22 are each so
constructed that the primary part 11 is movable relative to the secondary part 12, or the
primary part 21 movable relative to the secondary part 22, in the Z direction of a co-
ordinate system XYZ, as indicated in Fig. 1A by a double arrow at the primary part 11 and
in Fig. 2A by a double arrow at the secondary part 22,

The electric motors 10 and 20 essentially differ by the amount of the longitudinal extent of
the primary part 11 or 21 and the secondary part 12 or 22 in the respective Z direction. In
the case of the electric motor 10 the primary part 11 has, by comparison with a secondary
part 12, a smaller length in Z direction. The electric motor 10 is therefore preferably
usable in applications in which the primary part 11 (by contrast with the secondary part 12)
has to be moved through a relative large distance. In the case of the electric motor 20,

thereagainst, the primary part 21 has by comparison with the secondary part 22 a greater
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The secondary part 22 is constructed analogously to the secondary part 12 with respect to
its structure and its function.

The secondary part 22 comprises two devices 23, 23' which have the form of a rectangular
plate and which are arranged parallel to the Z direction at such a spacing from one another
that they bound an air gap 28 of the width W. The devices 23 and 23' are respectively
fastened to supports 25 which in turn are fixed to a base plate 26. The primary part 21 is
shaped and arranged in such a manner that it is movable in the air gap 28 in the Z
direction. A conventional guide (not illustrated in Figs. 2A and 2B) is provided in order to
guide the secondary part 22 in the Z direction during movement relative to the primary part
21. The devices 23 and 23' each comprises electromagnetic means which are described
in more detail in the following in connection with Figs. 3B-C and which each serve for
providing a static magnetic field. This magnetic field is usually produced in such a manner
that it is present in the air gap 28, but in certain circumstances also on the sides of the

devices 23 and 23' remote from the air gap 28. In order to concentrate a magnetic flux in
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respective electrical terminal 47 or 48. An electrical voltage Ur can be applied to the
electrical terminals 47 and 48 in order to supply the conductor track 40 with an electric
current le. The conductor track has two conductor track sections 41 and 42 which are
respectively arranged on different sides of the substrate 30 and are connected together at
their respective ends each time by way of an electrical connection 45. For clarification, the
conductor track sections 41 disposed on the base surface of the substrate 30 facing the
Observer are illustrated by respective solid lines and the conductor track sections 42
disposed on the base side of the substrate 30 remote from the observer are illustrated by
respective dashed lines. The conductor track sections 41 and 42 are connected in series
in such a manner that several coils each with a respective winding are formed on the
substrate 30. The coils are in that case lined up in Z direction to lie directly adjacent to
one another. The conductor track sections 41 and 42 are connected in such a manner
that adjacent coils are flowed through by the current I each time with opposite sense of
circulation. In Fig. 3A the regions of the primary part 11 which lie within the respective
winding on one of the coils are characterised in dependence on the respective sense of
circulation of the current I» by one of the symbols "I" or "II". In operation of the electric
motor 10 the current i can be either a direct current or an alternating current. The
magnetic field produced in the environment of the conductor track 40 by the current I, has




The primar art 11 conprises a substrate 30, on the base surfaces of which
a cogducto¥ ptrack 40 FE applied. The conductor track 40 has two ends which
are each connected with a respective electrical termnal 47 or 48. An

el ectrical voltage Up can be applied to the electrical termnals 47 and 48
in order tQ supply the conductor track 40 with an electric current Ip. The
conduct or ﬁ?ﬂ@k has two conductor track &ections 41 and 42 which are
respectively arranged on different sides of the substrate 30 and are
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50, on surface of the substrate 50 facing the observer are each illustrated in Fig. 3B by solid lines
and the conductor track sections 62 disposed on the base side of the substrate 50 remote
from the observer are each illustrated by dashed lines. The conductor track sections 61
and 62 are connected in series in such a manner that several coils each with a respective
winding are formed on the substrate 50. The coils are in that case lined up in Z direction
to lie directly adjacent to one another. The conductor track sections 61 and 62 are
connected in such a manner that adjacent coils are flowed through by the current |5 each
time with opposite sense of circulation. in Fig. 3B the regions of the device 13 or 13' lying
within the respective winding of one of the coils are characterised, in dependence on the
respective sense of circulation of the current I, by an arrow which indicates the respective
sense of circulation of the current |5 and one of the symbols "+" or "-", In operation of the
electric motor 10 the current g is a direct current. The magnetic field produced in the
environment of the conductor track 60 by the current |s is a static magnetic field and has a
different (opposite) polarity each time in the regions distinguished by "+" and "-".




the base surfaces of which a conductor track 50 is applied. The conductor
track 20 has two ends which are each connected with a respective

el ectrical termnal 67 or 68. An electrical voltage US can be applied to
the electrical termnals 67 and 68 in order to supply the conductor path
with an el gghgd cal current 1S, The conductor track has conductor track
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t he substr%e 50 and are connected together at their respective ends each

time by way"efe@Rnsel @ndriital the pomaecparbmt five trelsafleasrdih ﬁ%lra%‘ﬁretch&b The,
)S te

conduct or tdgasié "seghd e ¥ the base surface of the su
50 facing gg obser ver gitgégggﬁggi??%g&?gte@&hit?‘ﬁ"‘f':f"t?.333'83 8pgthdn ithe Z ditectionand

t he conduct 8% SeGORERMYREEL 1 Dissmaizheti tibe edmary p41e 1 DasBeHxils gfﬂtﬁﬁbereﬁigﬁgt.g_.at e
" The

50 renot e add ey e (=YW h_illustrated by dashed |ines
conduct or {hr ack sect@gﬁgg\g? Emgjnﬁ3 gg\;ea?%bs%ﬁﬁ'@c{h@cﬁam lgagthdr thenZ siirettion as

manner t hat'®$edensal” a8 each with a respective winding are forned on the
substrate 50. The coils are in that case lined up in Z direction to lie
directly Z]dj acent to one another. The conductor track sections 61 and 62

are conneBtBLEritA Kenthe pRmane part Hatrelatjeaetht seBbrdanApsrt f1.‘2‘?r‘4"%ﬂ?rtalﬂér? Uﬂtﬂgby
i I on nFg. 3B

t he currendledifc RRE i ' ite sense of circulation.
the regi ons. él:fc t he d1e({/H:Ee?re%ELErrr&%g%Fg9ﬁ?§ A FUTHRN s ARd pESgiesating anrmedt isg of

o o STl dotise o e sy s Ao BB 1 87
respective, se%sgsﬁs%?ﬁm%gb?tﬁ)%ﬂ%s gteﬂgragxiﬁ: E\éﬁtﬂe PeTeide @ne testveling i yhebdl s

'y or " dipgfiofpaleng thepamanheart 6 echethentiteoprikhyt et $HT Biked Sy it Az)

di rect curdire®ton ofh o duged in the environnent of the
conduct or trr,a,tclf<]06r(')“e il:)y t ?’%Str'grr{e%p%lsgé ﬁ?re‘éoést%?r}?%"'ﬂ%{b%mednﬂﬁ@ﬂadewftaae a
di f f er ent PPEPPLSY the) alisnatingtqurieat b inidependericheorr @i 9aENEhEdsSOLIRASS tﬁé( o
and "-". BRmh i | apns. 1" and "1 1" of the primary part 11 have
the sane Fe_rrrll tﬂﬁ&?ﬂr‘lé}g Egl%tz{‘r,%?# g%t?e&r?pd%ﬁé’artrggi herde to gigyent mowementeofdberi ces
13 and 13PMBE@hPathUé relative dondhe eecrridaiynparh @2 Zselier& GidsebilitiesT B ﬁ%@ﬂ@%y

t

part 12 i selg@iophg i | rt 11 .tp the extent that e regions
"e and "o " of tgﬁjgjégte%/q?@eeng Eég@é%%ﬁia} Sei%c\}‘:écpgﬁﬁgrtr%mt'ﬁ' a1 Iry" P15 Is arfecdrebryt h
in the z B%R%i Bhower te wentra giperatioh I6f temeletiric’moto 10r€iRh trgs E%@rbh@ot
primary pfitdtratdd | YR ) ondar art 12 in operation of th
el ectric notor 16@!—;@%} ?’gcét 92%?‘?\9@? %i%cgﬁ'@\f Bﬁ’vﬁédd'tn'? Rentrals Hiedeyrrent Is
alternati E8r sUEFRNt il with gpepack do she suplitacé, phage dd@itfbhiaﬁmdcﬁe%ﬁ.ehbﬁjrpgggﬂir y
part 11 aiRstah® dESERIMEALY tRE rstdrtarBRNE Dosition of the primary part 11 relative to the
secondary part 12,

The substrates 30 and 50 can preferably be made of an electrically insulating material
having a high strength, for example of a plastics material or a ceramic material. It is of
advantage if the substrates 30 and 50 are made of a non-ferromagnetic material. In this
case interference forces between the primary part 11 and the secondary part 12 can be
avoided and thus the relative movements between the primary part 11 and the secondary
part 12 controlled with a high degree of accuracy.

The construction of the devices 13 and 13 arranged in the secondary part 12 and of the
primary part 12 can be modified in many ways within the scope of the invention. The
conductor tracks 40 and 60 could each be covered by an insulating layer, for example in
such a manner that the surfaces of the primary part 11 or of the devices 13 and 13" are
formed by a planar insulating layer. The conductor tracks 40 and 50 could alternatively be
guided in such a manner that the regions "I" and "II" and/or "+" and "-" are respectively




synchronously by the magnetic field generated by the current |p and
travelling in the Z direction along the primary part 11. Wether the
primary part 11 is noved in the (+Z) direction or in the (-2Z) direction
opposite thereto is determi ned by the instantaneous phase position of the
alternating, gyrrent Ip in dependence on the instantaneous position of the
primary part 11 relative to the secondary’ part 12. In order to prevent
novenent of the grinary part 11 relative to the secondary part 12, severa
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Secondary part 12 comprises two devices 13 and 13" which are of identical
construction and which are in addition arranged symmetrically with respect to the primary
part 11. This arrangement has the advantage that during operation of the electric motor
10 no forces arise between the primary part 11 and the secondary part 12 which act
perpendicularly to the Z direction (i.e. the direction in which the primary part 11 is movable
relative to the secondary part 12).  Alternatively, the secondary part 12 could also be
replaced by a secondary part which has merely one of the devices 13 and 13"

The above details with respect to the electric motor 10 according to Figs. 1A-B are
transferrabte in analogous manner to the electric motor according to Figs. 2A-B, wherein it
is merely to be noted that the primary part 21 has a greater length extent in the Z direction
than the secondary part 22. Correspondingly, the primary part 21 can have the same
construction as the primary part 11 illustrated in Fig. 3A and the devices 23, 23' the same
construction as the devices 13, 13" illustrated in Fig. 3B, with the significant difference that
the primary part 21 should have by comparison with the devices 23, 23' a greater number
of coils - respectively arranged one after the other in a row in the X direction - so that the

secondary part 22 is movable along the entire length of the primary part 21 when a




successively applied to the substrate 30 or 50 and optionally suitably
structured. The primary part according to Fig. 3A represents a sinple
exanpl e for a single-phase controllable primary part. Alternatively, the
primary part 11 can also be provided with several conductor tracks which
can be supgﬁ%ﬁd with an electric current independently of one another. In
this case different alternating currentslowith respectively different phase
could be fed to the conductor tracks in order to produce a travelling
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76 on each movement of the cage 71 along the guide rail 72 is brought into contact with

the ‘gmde surface 72’ and is pressed by a specific force (predetermined in specific limits)

against the respective guide surface 72. The guide element 78 can be moved relative to

the cage 71 by means of a pivot movement of the lever 78 about the rotational axis 79. in

the present case the guide element 76 rolls, in the case of movement of the cage 71 along

the guide surface 72, on the respective guide surface 72",

The electric motor 90 is fastened to the support 77 and the lever 76 in such a manner that
the instantaneous position of the guide element 76 with respect to the cage 71 can be
changed in electronically controlled manner with the help of the electric motor 90.

Fig. 4B shows the electric motor 90 in a section 4B-4B according to Fig. 4A. The electric
motor 90 is designed as a linear motor and is constructed substantially like the electric
motors 10 and 20. The electric motor 90 comprises a primary part 91 for producing a
travelling magnetic field and a secondary part 92 for providing a static magnetic field. The
secondary part 92 substantially corresponds with respect to its construction to the




[ - nd 5A-B show two different usesfor_an electrlc_rmtor, which is
El)g:t rlzjl?t Sdai n accordance with the invention, inalift. Fig. 4A shows an
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As is ilustrated in Figs. 4A-B, the secondary part 92 is fastened to the support 77. In
addition, the end of the lever 78 remote from the rotational axle 79 is connected with the
primary part 91 by means of a connecting element 89, Correspondingly, in operation of
the electric motor 90 a movement of the primary part 91 is accompanied by a pivot
movement of the lever 78 about the rotational axie 79. The guide element 76 can thus be
moved relative to the cage 71 by a suitable electrical control of the electric motor 90.
Correspondingly, the position of the cage 71 relative to the guide surface 72', with which
the guide element 76 is disposed in contact, can be moved. In particular it is possible to
vary the spacing between the cage 71 and the guide surface 72' in controlled manner in
the region by a suitable electrical controlling in drive of the electric motor 90.

A motor control (not illustrated) for the electric motor 90 is provided in the lift according to
Figs. 4A and 4B, which controls, in dependence on signals of suitable sensors, the
currents for supply of the primary part 91 and the secondary part 92 or the devices 93 and
93' with respect to, for example, their amplitude, frequency and phase position in order to
influence the position of the guide element 76 relative to the cage 71 according to




secondary parts 12 and 22 of the electric notors 10 and 20, respectively.
The secondary part 92 conprises two devices 93 and 93", which are
constructed |i ke the devices 13 and 13' and can be realised, for exanple,
according to the layout indicated in Figs. 3B-C. Correspondingly, the
devi ces 13 13" each conprise a respective conductor track which is

arranged o '#¥e substrate and which can e supplied with an electric
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the secondary part 92 (synchronously with the travelling magnetic field
produced by the primary part 91). This noverment takes place in the present
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made of a soft magnetic material in order to concentrate a magnetic flux on the sides of

the devices 93 and 93", which are remote from the primary part 81, in the support 95.

In a further variant of the lift 70 the cage 71 can be guided at several guide rails 72 (for
example at two rails arranged parallel to one another) and several guide devices 75 can
be fastened at the cage 71 in order to guide the cage 71 along the respective guide rails
72. Several guide devices 75 could also be fastened to the cage 71 for guidance of the
cage 71 at a respective one of the guide rails 72, for example two guide devices 75
spaced in the longitudinal direction of the respective guide rail 72. The guide rails 72 can
also have, additionally to the already described guide surface 72", further guide surfaces
suitable for guidance of the cage 71 in the longitudinal direction of the respective guide rail
72. Each guide rail 72 could have, for example, two or three guide surfaces extending in
the longitudinal direction of the guide rail 72, wherein respectively adjacent guide surfaces

- referred to a cross-section of the respective guide rail 72 - are arranged at an angle of




currents for supply of the primary part 91 and the secondary part 92 or the
devices 93 and 93" with respect to, for exanple, their anplitude,
frequency and phase position in order to influence the position of the

gui de element 76 relative to the cage 71 according to IP 1460 18
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vibration which are to be detected by the motor control.

Fig. SA shows a lift 100 which comprises a cage 102 movable along a track. Fig. 5B
illustrates the lift 100 in a section 5B-5B according to Fig. 5A.

A guide rail 103 is arranged at a wall 101 of a lift shaft. The cage is guided, in the case of
movement along the track at the guide rail 103, by conventional guide means which are
not, however, shown in Figs. 5A-B. An electric motor 110 constructed in accordance with
the invention serves as drive for movement of the cage 102 along the guide rail 103. The
electric motor 110 is conceived as a linear motor on the basis of the concepts explained in
connection with the electric motors 10 and 20. The electric motor 110 comprises a primary

part 111 for producing a travelling magnetic field and a secondary part 112 for providing a
static magnetic field.

The primary part 111 and the secondary part 112 are arranged in such a manner that the
primary part 111 and the secondary part 112 are movable relative to one another under an




spaced”in the longitudinal direction of the respective guide rail 72. The
guide rails 72 can also have, additionally to the already described guide
surface 72', further guide surfaces suitable for guidance of the cage 71
in the longitudinal direction of the respective guide rail 72. Each guide
rail 72 co 9 have, for exanple, two or three guide surfaces extending in
the longit di%¥al direction of the guide &il 72, wherein respectively
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the same structure as the secondary parts of the electric motors 10, 20 and 90.

The secondary part 112 comprises two devices 113 and 113' which are constructed like
the devices 13 and 13' and can be realised according to, for example, the layouts
indicated in Figs. 3B-C. Correspondingly, the devices 113 and 113’ each comprise a
respective conductor track which is arranged on a substrate and which can be supplied
with an electric current for the purpose of producing a static magnetic field. The respective
substrates are plate-shaped and have flat surfaces. The devices 113 and 113" are
arranged parallel to one and are fastened to a support 115, which - as shown in Fig. 5B -
has a U-shaped cross-section, in such a manner that an air gap is formed between the
devices 113 and 113". Like the supports 15, 25 and 95, the support 115 can also be made
of a soft magnetic material.

The secondary part 112 is arranged in such a manner that the primary part 111 projects
into the air gap between the devices 113 and 113’ of the secondary part 112 and is not
brought into contact with the devices 113 and 113" when the cage 102 is moved along the




nmovenent along the track at the guide rail 103, by conventional guide means
whi ch are not, however, shown in Figs, 5A-B. An electric notor 110
constructed in accordance with the invention serves as drive for novenent
of the cage 102 along the guide rail 103. The electric notor 110 is
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t he | ayouseécondary part 112 in which the primary part 111 overlaps the secondary part 112. The

energy consumption of the electric motor 110 can be reduced in this manner. In a further

variant the Iift 100 can be guided at several guide rails 103. The guide rails can be

arranged at different sides of the cage 102. Correspondingly, the cage 102 can be driven

by several electric motors 110. In the latter case the primary parts 111 of the different

electric motors 110 can be arranged at the respective guide rails and the corresponding

secondary parts 111 fastened at the cage 102, for example according to the concept
iflustrated in Figs. 5A and 5B.

According to a further variant of the lift 100 the electric motor 110 can be replaced in each
instance by a different electric motor constructed in accordance with the invention, the
primary part of which is arranged in stationary position with respect to the cage 103 and
the secondary part of which is arranged in stationary position with respect to the path of
the cage 103. In this case the respective secondary part extends along the entire length of

the track. The length of the respective primary part along the track can, thereagainst, be
shortened by comparison with the length of the corresponding secondary part.




indicated in Figs. 3B-C. Correspondingly, the devices 113 and 113' each
conprise a respective conductor track which is arranged on a substrate and
whi ch can be supplied wth an electric current for the purpose of
producing a static magnetic field. The respective substrates are

pl at e- shapﬁqfﬂnd have flat surfaces. The devices 113 and 113' are arranged
paral | el 8e and are fastened to a supbort 115, which - as shown in Fig.
5B - has a U-shaped cross-section, in such a nmanner that an air gap is
formed between the devices 113 and 113'. Like the supports 15, 25 and 95,

t he suppor of a s ft magnetic material. The
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The | atter presupposes that the nentioned gui de neans for guidance of the
cage 103 along the guide rail 103 ensure the requisite degree of precision
and rigidity. |In operation the cage 102 can be noved or held at a
predeterm ned position in that the conductor tracks of the primary part
111 and the secondary part 112 are suitably supplied wth current. If the
primary part 111 is controlled in drive in such a manner that it produces
a travelling magnetic field, then the cage 102 is noved synchronously with
the travelling magnetic field along the guide rail 103. If not only the
primary part 111, but also the primary part 112 are supplied with a direct
current, then the cage 102 can be held at a predeterm ned position. The
notor 110 can be so designed that the force which the electric notor 110
exerts on the cage 102 in operation is sufficient to hold the cage w thout
further assistance. In this case the lift 100 can be operated w t hout
support neans for the cage 102 (i.e. without a cable or belt) and w thout
a counterweight. The lift 100 can be nodified in nunmerous ways within the
scope of the invention. Since the primary part 111 and the secondary part
112 - referred to the longitudinal direction of the guide rail 103 - have
a significantly different length, the current supply for the conductor
tracks of the primary part 111 and the secondary part 112 can al so be
constructed in such a manner that currents flowonly in the regions of the
primary part 111 and of the secondary part 112 in which the prinmary part
111 overlaps the secondary part 112. The energy consunption of the
electric notor 110 can be reduced in this manner. In a further




variant the lift 100 can be guided at several guide rails 103. The guide
rails can be arranged at different sides of the cage 102. Correspondi ngly,
the cage 102 can be driven by several electric notors 110. In the latter
case the primary parts 111 of the different electric notors 110 can be
arranged at the respective guide rails and the corresponding secondary
parts 111 Piened at the cage 102, for Bxanple according to the concept
illustrated in Figs. 5A and 5B. According to a further variant of the lift
100 t he el Batent Clammsor 110 can be replaced in each instance by a different
el ectric notor constructed in accordance with the invention, the primry
part of which is arranged in stationary position with respect to the cage
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track (60Yatsudaceh is applled to the substrate (50), in the formof a |ayer

structure (13, 13" 23, 231, 93, 93", 113, 113') and that the conductor
track (60) can be supplied with an electric current (Is) for the purpose

of gener at’3| ng Eleetridt atdtar av@nditg o fdrl 6 cRimdEhestd i JMRfRierded Gk d] £‘t9|tt|§’
claim1l, %I §r| sefi n trt1at 6% éblbsbéate (50) has a flat surface. 3.
El ectric m)tor accord fl?g’“{“t? F{d all and 2, characterised in that it
is constructed as a |inear notor (10, 20, 90, 110) :

4, Electric motor according to one of claims 1-3, characterised in that at least one

section of the conductor track (60) has the form of a coii, wherein each coil comprises one

or more windings.

5. Electric motor according to one of claims 1-4, characterised in that the conductor
track (60) is composed of conductor track sections (61, 62) which are respectively formed
in different layers of the layer structure (13, 13", 23, 23, 93, 93', 113, 113').

6. Electric motor according to one of claims 1-5, characterised in that a first part (61)
of the conductor track (60) is formed at a first surface of the substrate (50) and a second
part (62) of the conductor track (60) is formed at a second surface of the substrate (50),
wherein an electrical connection (65} is produced between the first and the second part.

7. Electric motor according to claim 1-6, characterised in that several serially
arranged sections of the conductor track (60) each have the form of a coil, wherein the
coils are constructed in such a manner that in the case of a current flow (ls) through the

conductor track (60) adjacent coils respectively produce magnetic fields with different

polarity (+, -).




4. Elettric notor according to one of claims 1-3, characterised in that at
| east one section of the conductor track (60) has the formof a coil,
wherein each coil conprises one or nore windings. 5. Electric notor
according to one of clains 1-4, characterised in that the conductor track
(60) is cor]rposed of conductor track sections (61, 62) which are
respectivef Yormed in different |ayers2of the layer structure (13, 13',
23, 23", 93, 93", 113, 11 T). 6. Electric notor according to one of clains
1-5, characterised in that a first part (61) of the conductor track (60)
s formed gt a %ll rﬁ.t SL{rfacec@;c the substrate (50) and a second part (62)
of the conduct of T aCROPEHICOIUNG 9rGim /acharasietsartinshatitoe eomductdn eraskites) fsat €
(50), whearsingedtin sligtca FriagAbr HENMRB Gldtie ; yeen the first
and the segggg én)grt. I7. El ectl[‘i Cc nptor aégggﬁ%?%%ag%ggﬁ§%ﬁ6%§econdaw part
charact eri sétl ThoT1Tad 'SE0RT With adreriadicyevassal of wdpalanity (603 obthethagresio dgigt or
track (60)alerarh divevtor (B ifi (hiBhOthe ee6m 7 ol are constructed
in such a 8 t hat Fﬁ the case of ad%pggrg?)p?wﬁ(af)%)rle&arsﬁ'rw?)ﬁ%iq"ec Pemary
conductor Track”(60) adjacent coils respectively produce magnetic fields
with different polarity (+, -). [P1460 24 8. Electric notor according to
claim7, (‘d1ara erti.sed in that the conductor track (60) is arranged in
such a manner tHat ¢ ML EEPENGHR B Eclpims 18 athasactenseddr that thehwrirserg padar y

art  (12)(1Haongeiees alcon@gitemtfacki ' f pal ar i (+,
.p) of Ehet N5 & field al ong a(;11 i%@?ié%ﬂﬁ“(’%“ﬁgﬁﬁ%ﬁdér??‘Pﬁ'iahg@%&ﬂ'a‘{éﬁprart
(12) is mo%?&g )r%ﬁ’hb?\ﬁé'PP'@dt Wgh i @lagtc cyaent &pitfn) thed curEeretcihtehsityof @hich
accor di ng vanesowith tife ¢i) aforth e i L Dot . RLimary part

(11) conprises a coﬁgact or egpy?colf Egéﬁérgﬁdé’sn@g?gﬂﬁﬁﬂﬁgﬁ%ﬁ{e@?30) and t hat
this conductor track (40) can be supplied with an electric current

(I'p(t)), tRe cEiegotitt mbivk ab&Iréivig & oM bCAaimsar-g | ctdbisb | e dr2larl D€

pur pose ofc Iglslqeeraéti n%it he tiavel i ng nmagnet i c'ec?]lae CE?'S%BFWE%E: FrRaY, P

accor di ng “P0Pone BeE SPRAUcordracks, arangesiqnse ubsirateh et eheh pf these yorgactor

conpr i ses traeksas abspeoNBICHIPPliEd Atk SN AMIGH R AL Rsi eRch of

t hese Con\%ﬁﬁ&iﬁr@ tracks is respectivel y| su E)I Pé@e \é/mﬁf?ﬁ{tgﬂérg '%g?hhbcgcvap?%nt ,

the currenth tREeREiHEPEPO Gsnerting e traveling magnetiofield.ne pur pose of

generating the travelling nmagnetic field. 11. Electric notor according to

one of cl cﬂ ns %.l-l . characterjsed in that an air gap, which is bounded by

a planar surfa E°BF PR’ FEPerding 18ane efrdaimspl-abaghasaateriaed infthathan air gap,
which is bounded by a planar surface of the primary part and a planar surface of the
secondary part, is formed between the primary part (11, 21, 91, 111) and the secondary

part (12, 22, 92, 112).

12 Electric motor according to one of claims 1-11, characterised in that the layer
structure (13, 13', 23, 23', 93, 93", 113, 113" of the secondary part (12, 22, 92, 112) is
fastened to a support (15, 25, 95, 115) of a magnetic material, wherein the support (15, 25,
95, 115) is arranged on a side of the layer structure (13, 13, 23, 23", 93, 93", 113, 113)
remote from the primary part (11, 21, 91, 111).

13. Lift (100) with an electric motor (110) according to one of claims 1-12, wherein the
lift (100) comprises a cage (102) and the cage (102) is movable by means of the electric
motor (110) along a path and wherein the primary part (11) is arranged to be stationary
along the path and the secondary part (112) is arranged at the cage (102) or the
secondary part is arranged to be stationary along the path and the primary part is arranged
at the cage.




secondary part, is formed between the primary part (11, 21, 91, 111) and

t he secondary part (12, 22, 92, 112). 12. Electric notor according to one
of clainms 1-11, characterised in that the layer structure (13, 13, 23,

23, 93, 93", 113, 113") of the secondary part (12, 22, 92, 112) is

f ast ened t@lfﬁ support (15, 25, 95, 115) of a magnetic material, wherein the
support (15, 35, 95, 115) is arranged o# a side of the layer structure
(13, 13", 1%3 ngt 93, 93", 113, 113') renote fromthe primary part (11,
21, 91, 11%14.. 13ft acedrding10CYaimi 13) vith mbad 1108) PRt@ldi ) ' one
of clains ys2 hmﬁrt%%ﬂ%ﬁ( Iif{”()log) CO%,P?%% setsg%gj"((:g;?% C(a%ggﬁbéln%g?i ecage
(102) is novabraﬂgg neang bf PR &THY) ape the secopdany rettidY 2arersg arranged aite
wher ei n t HEEHIS thedrtbe (lifary padr(l 61oed e LRopdH i ath
and the segaRARNPAd adatdwies tﬁlrranqg@ﬂ at the caagg (10 22%)?}9?%“&@%%
secondary part~is arrange 0" DS tA 3}9 ”’aqVSH@'qnﬁéh%a@ -and the primry
part is arranged at the cage. IP 1460 25 14. Lift according to claim 13,

wi th mean 10 i.di .he ca (102),.al ong the track, wherein the
primary pjrsg (ﬂfi_gﬂgr‘ﬁ%”ﬁ?’eag%ﬂgﬁ‘ag‘?gs?}a%%%im2? oRe Of §lginas 1 dRgwiterein thhdift
means (103)0kdeatpriseea pageniry), whith S(hdddbieaitng BelssAURRURIe Qfabe (PhoRLe
gui ded at JRide el I QR RRE  anot her when t he cage ( Z%éls moved” al'o g
She ot n. HiedpafieRizel SHRICaANRIAT: e s 8T) to58mariis ancahich Araart
clai ns 1- 170 centackewith th&aghidétsurf(ac?eﬂ)?&pmrg@@e@n@ﬁg@d)wn,g %k% itos%ﬂgyabl e
al ong at qui face (72'), angd a guide elenmént , Ichis
arragged g\?ﬂﬁlﬁ]&egggtggH‘k@?%@ﬁ%reﬁa@vmé&)cégﬁzﬁ)Wm gh is brought into contact
with the guide surface (72'), the guide elenment (76) being novabl e together
with the ggectyj 90): ative to the cage (71). 16. Lift according
to. o1 aim 10 C whicaciBidto o hint f% el b sritvary SRR AR bk arisnged incabiuble
t oget he(rj {qaether hfétfgﬂjedeuiébeeipmﬁnt( ) aﬂdtﬂehge@agmd@{r% 1(4)?@)% érﬁﬁgeidﬁto be
arrange ; at Y, W,t.h respect to the cage or at” the
secondar yg%gé}f\aw z'&@r te%ﬁgéetdto}’\%: eb%agen&ﬁgkﬂr éﬁ?to@& $REPNYRY Parhis guienizedelochent
and the pAoHelly tagetherivithathe gnigecldrentangttas bma?ypamvgtahahgéd?%%e EtQF(SrP:g;F ]
n t he

cage. 17.ylhtdsp lm% oo one of claims 15 and 16, with™a contro
el ectric notor ?%? or" reducing of vibrations of the cage (71) during

novenent of the cage along the guide surface (72').
17. Lift according to one of claims 15 and 16, with a control for the electric motor (90)

for reducing of vibrations of the cage (71) during movement of the cage along the guide
surface (72').




