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0 5 JAN 2005 1 Description Secondary cart of a |inear notor, nethod for the
production thereof, linear notor with seconds part and use of the |inear
motor. The invention relates to a secondary part of a linear notor

lift installation according to the introductory part of patent &I%ﬁ%zﬁ@s a
met hod for producing the secondary part ; according to the introductory part
of patent claim8 and a |inear notor with a secondary part according to

t he introductory part of patent claim9. There is known fromthe

publ i cat i Dasafiption/ 24189 a synchronous |linear nmotor with a secondary part
whi ch consists of a ferromagnetic solid carrier plate with permanent
magnets gl ued in place. The permanent magnets are gI ued on vmth the |

assi st anc8e@indappopatticira hige ~ e graduetion Kieraol, lingar molor Wil o

gl uing, however, is relati ensi ve. The di mensi ons of the magnet s
usual I'y h%@ﬂa@%ﬁw&g?@% ates due to the production process.
Lar ge changes, which are difficult to manage arise during sintering of

t he magnet. materi_al nore accurately e t
mor e oxperleh enhay otEs B rerany Tireots e M FfgRIARNREordi e
the KnownhdThiyRedstoryTRarti 6 gatehpiaras t bemetbiodclor giroguaing dfien geaoriary il y

part of a linear notor, a nethod, f
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di sadvant @b%,ﬁrbm@y%gmpa@ﬁtbmmact node of construction
subj ect t toI eran A further advantage is to be seen in that the

secondary part, and thus also the linear nmotor, can be produced
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Advant ageous devel opnents and | nprovenents of th i nventi 0 i cat ed |
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i s not nee the nagnets int . .
positioning structures on the support plate. Thls method of gluing, however, is relatively

expensive. The dimensions of the magnets usually have relatively large tolerances due to
the production process. large changes, which are difficuit to manage, arise during
sintering of the magnet material. The more accurately the magnets are produced, the
more expensive they are. Moreover, the problems with tolerances exist with the known

methods.

The invention has the object of providing a secondary part of a linear motor, a method for
the production thereof and a linear motor with the secondary part, which do not exhibit the
above-mentioned disadvantages and which allow a simple and compact mode of

construction subject to tolerances.

A further advantage is to be seen in that the secondary part, and thus also the linear

motor, can be produced economically.

This object is met by the features of claims 1, 8 and 9.

Advantageous developments and improvements of the invention indicated in claims 1, 8
and 9 are possible through the measures expressed in'the dependent clalms

A further advantage is to be seen in that a carrier plate is not needed for gluing the

magnets in the frame.



0 5 JAN 2005 z O further advantage is the fact that two functions are
possible with a single franme, i.e. the frane can both position and support
the magnets. Al explained features are usable not only in the respectively
i ndircated combination, but also in other combinations or indivydugl 205

Wi t hout departing fromthe scope of the invention. Different enbodl ments of
the invention are illustrated in the schematic draw ngs and explained in
nore detail in the follow ng description, in which: Figure 1 shows a plan
view of the frane of a secondary part according to an enbodi nent of the

I nvention, Figure 2 shows a global view of a permanent nagnet according to
an enbodi f

a0, o000 8Pt} aghdfadd AR RNaFh e PUBGRIAL A BHENHE o e
part of afrénna@anhwmsnmmndchupgommeanagrres$ enbodi mant of t he |nvent|on,
Figure 5 shows a side view of a part of a linear notor according to a
second enbodi nent of the invention, } Figure 6 shows a side view of a part

of a lineap eﬂ?lbﬁfedaﬂé@mmh 8@ bszbld gotrenhbin tiet rfespedtwellg igdxcaied coﬁlbrmatlen 7bighows
a side view o

a part of alin tor, acc mbodi pent of
The. | nvengiBi oehcRPBGHISTE & RSB, MO G ERPEna e Perrbabe ALRETNEERET di n
to Figure 7. Fig. | shows a, for exanple, solid frame 1 which has an
elongate formwith a longitudinal axis L and a transverse axi

and
consi sts Bifferent- ambadmestsnat te Kventpneare Hystated da the Senempetiy E‘SHSS and
transversgxﬁ%héd%ﬁ‘%{,@a aiP|n4H§fdﬁow\ﬁﬁ'dé@cr‘lp?mheihmﬁﬁ'cﬁmVenent direction 0 5

JAN 2005 pl ane In the followng.™ The frame 1 is constructed as a
| atti ce and has several nutually

Figure 1 shows a plan view of the frame of a secondary part according to an

embodiment of the invention,

Figure 2 shows a global view of a permanent magnet according to an embodirnent of

the invention,
Figure 3 shows a plan view of the permanent magnet according to Figure 2,

Figure 4 shows a side view of a part of a linear motor according to a first

embodiment of the invention,

Figure 5 shows a side view of a part of a linear motor according to a second

embodiment of the invention,

Figure 6 shows a side view of a part of a linear motor according to Figure 5, with
slide guides,
Figure 7 shows a side view of a part of a linear motor according to a third

embodiment of the invention, and
Figure 8 shows a plan view of the linear motor according to Figure 7.
Fig. 1 shows a, for example, solid frame 1 which has an elongate form with a iongitudinal

axis L and a transverse axis Q and consists of non-magnetic material. The longitudinal

axis L and the transverse axis Q form a plane E, which is termed movement direction



adj acent free spaces 2 of equal size. The free spaces 2 are of rectangul ar
formand spaced apart at the sane spacing 3. The free spaces 2 serve for
the purpose of receiving permanent nmagnets 4. In Figure 2 there j& jaN 2005
illustrated a permanent nagnet 4 of rectangular form which has an upper
surface 4, a |lower surface 6 and four side surfaces 7. The pernmanent nagnet
4 is, so constructed that it nmatches oneg of the free spaces 2 of the frane
and can be inserted therein. Figure 3 shows the permanent magnet 4 in plan

view, the nmagnet being arr din a free space 2. 0f fr [\ch
here is shethEpartes Q"P‘Q’!”QTEB‘QE@F'W&%%‘EOWBHEE a3 g éttucsrabgﬁ@‘gds%g?ra}{n sdms]%”ge
surfaces Jfya@ % dreeCiiRes ONef EQuR Sizé. | Thé HRel hdcewingre vl tdrtanyuitifosn ved 8.
The permanént magnet 4 Is glued into the free spaces,_2 at the in surface
ed

( er
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by its end fa he frame 1 and enclosed by the latter. The adhesive
8 autonat‘?%rmﬁ%gﬁts%?é@eststhb conpensate for dinensional tolerances of the
per manent magnets 4, which are due to the production process, for exanple

t hrough sintering., The r mnent n ' ' i-anal
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per manent ysRg %%Fhfaée afﬂtdﬂtérls;aﬂam’ﬁ_lténd fagtheide werfacBhd . pEaTperBRnentgagnets isls .
positioned in the correct ace. r manent et r ue
Gxcl usi verg CREsTUCE LAl K R o6 QNS TRnapocs, s PLpedant Anf B Bdfichedl rod
frame 1 hgagrdlpt only a | oad-bearing, but also a positioning function and

determ nes the accuracy of the magnet positioning. In fact it represents
an abutnment for the gluing in place and/or agai nst displacenent or

rotation piq td1g sREWEBREPETERENGhSgTEL 4 TR BlaRNvidw,ARé magnel tdinmamanged it lacfree
per manent 8g

nets 4 is thus solved in this way, in el egant nner. , The
sati sf act epgceagdofetgciampest .t Wiah hgrefs ?H%W'&é?aﬁhﬁlf@én%@ﬁa?@n%qﬁﬁa%% 47
secondary jnagdeq dﬁfi idd SGRces D! Mo RArALY GHY TRBBOT trtbe fovEng, oith be adhesive
satlsfactgry an e%sflment functioning of the linear notor itself Z%e
frothe fiece L he

posi tion 6f Ewcherplanenempenetehieriuarhiy freeshacky ePtdbs LeheY
anot her hﬂ?nfem bgfthé*%ﬁ@st@"m%} 'Tﬁe GRARLAHE Yndtfnet B8s s CsedBy WeendtiaesmDIabI e
and the stationary parts ich are to ensure the |inear m)tlop. | f th?
magnet s athe iframe rle@ntyenclosed by the latter. The adhesive 8 automaticaily serves 10
compensate for dimensional tolerances of the permanent magnets 4, which are due to the
production process, for example through sintering. The permanent magnets 4 can, in fact,
have dimensional tolerances which can be pronounced. Possible gaps between frame 1
and permanent magnet 4 are filed by the adhesive. The permanent magnet 4 is

positioned in the correct place.

The permanent magnet 4 is preferably glued exclusively at its end faces 7 to the inner

surfaces 9 of the frame 1.

The frame 1 has not only a load-bearing, but also a positioning function and determines
the accuracy of the magnet positioning. In fact it represents an abutment for the gluing in
place and/or against disptacement or rotation of the permanent magnets 4. The critical
positioning of the permanent magnets 4 is thus sclved in this way in an elegant manner.
The satisfactory and exact positioning of the permanent magnets 4 in the secondary part
of a linear motor plays an important role for the satisfactory and efficient functioning of the
linear motor itself. The position of each of the permanent magnets 4 arranged adjacent to
one another has an influence on the constancy of the forces between the movable and the

stationary parts which are to ensure the linear motion. If the magnets are incorrectly




0 5 JAN 2005 4 positioned, the el ectromagnetic forces involved are not
constant over time, which leads to a non-uniformlinear notion of the
linear nmotor. In another enbodiment, which is not shown here, a tji§ mNHORI
or synthetic material foil <could also be provided under the frame 1, the
per manent magnets 4 optionally being able to be simlarly fastened
theréto. The frame 1 can, for exanple, b® produced in one piece. In another
enbodi ment the frane 1 need not be solid, but could be produced fromtwo

sheet net absipendd; thel Blecearnadgrietic foregs inbived atesnfir@ds@atowst tihe wHigtlebéop and
end face gl uing of all perpmanent ,ma(r:Jnets 4 in the free spaces 2 of the
non- magnei Nt YHigEM ineqritioni Rl the iige™ Mol@t h the permanent magnets 4 gl ued
in place, forns a non-nagnetic, preferably coreless secondary part 10 of a
linear nmotor 11, 11'. The nost inportant steps of the nmethod for production
of the sedbagaihgr gabodinmendrwhickigpnal shawn henehe hisl metsl vg symhetio eraterias feil

magnets 4_.ar | ; ' face Wb R LAl
adnesi ve 5008 AEPHE ERARY Flue! BT, B gfaferl MisghBRF ol Bfla auic
finally atebgkimidrlydastered thenetr. surface 9 of the frame 1. A constructional
variant of a linear notor 11 according to the invention is illustrated in
part in Figure 4. The linear notor 11, preferably a synchronous I|i near

not or, coifpeifsased tam, dor exampias ye peoducé? imede gpiscec oimdangther embogimeat thel 3,
between which js arr ed,. .w thout , connection, a corele secondary part
10 wi th paPrERESHAGE Dig BukiPde e R SR G o FREP PR P8 ned = doubl
stator notor. Seen in cross-section, the secondary part 10 has a
rect angul surface. F, which i formed hy two opposjte narrow sjdes 15 and
v opaos e Chisicion utich § biefulell BE e Hssiin SeReTd fee Rl & 81, pimanan
rect angul asagnetsmiim titg PES spasdsi DBf GdnomhBgnéasirame 10 BMesiheciraiag MowWits tHtes
17 and two Orﬁ osite w de gi des 18. The second ri mara/ _parF;trﬁ’l3 has, in this
dpremegriets, Prefea

enbodi menfe" L aMeIneRst r QUBF o RLEBhdOTRS ariPiyaFY BlY FOrgie$Shar y

part 12' gaaebridiey pmq)o@f@_nhémrnyotmﬂ, 1_]18 are spaced apart. by two spacers
19, which are positioned in the vicinity of the narrow sides 15 of the
secondary part 10 and

The most important steps of the method for production of the secondary part 10 are

explained in the following:

The permanent magnets 4 are provided at at least one of their end faces 7 with an
adhesive 8, are then inserted into the free spaces 2 of the frame 1 and finally are glued to
the inner surface 9 of the frame 1.

A constructional variant of a linear motor 11 according to the invention is llustrated in part
in Figure 4. The linear motor 11, preferably a synchronous linear motor, comprises a first
primary part 12 and a secondary primary part 13, between which is arranged, without
connection, a coreless secondary part 10 with permanent magnets 4. This linear motor 11
is also termed a double stator motor. Seen in cross-section, the secondary part 10 has a
rectangular surface F, which is formed by two opposite narrow sides 15 and two opposite
wide sides 16. The first primary part 12 is alsc of rectangular form in cross-section and
also has two opposite narrow sides 17 and two opposite wide sides 18. The second

primary part 13 has, in this embodiment, the same construction as the primary part 12.

The first primary part 12 and the second primary part 13 are spaced apart by two spacers
19, which are positioned in the vicinity of the narrow sides 15 of the secondary part 10 and

separated therefrom. The spacers 19 are preferably fastened in the vicinity of the narrow



separated therefrom The spacers 19 are preferably fastened in the vicinity
of the narrow O 5 JAN 2005 5 sides 17 of the first primary part 12 and the
second primary part 13 to the wide sides 18, which face the secondary part
10, of the first primary part 12 and the second primary part 135 Thgergsi s
thus created a connection between the first primary part 12 and the second
primary part 13 which allows the two prifrary parts 12, 13 to be able to

nove together. A constant spacing between the two primary parts 12, 13 is

ensur ed b)éld%QeI 7SR Emany bt rérna\théigéc@@@rtnhaﬁ{/%wytﬂﬂ@ VA8 S1eEM 8

functi oni n% he entire linear notor : spacers 19 thus also take
over the Mumfrtfﬁ@ﬁ thef secopepyinag thef fh@r%étspfmﬂarawﬁa@ arshthiectegeed primagy pacb
primary pagt | r 20,
whi ch fora}gafrlhé aé:StL@PS -ER% gt%tsﬁrierﬁ%?unc e(SSQ‘(rPfl ‘ﬂémi’”ﬁm@ﬁ%&ﬁ? @grs gr@fdor
11 si m | aplisnaghpdrt 13attuﬂyalow\5rthe twa prisiegnparts 12, St tadbenatid & ﬁtowsttogmrnemw

part 12 and the second 0. and bet e _second pri mar art 13
PRd the o BRatiany P BaeBf ke He SRR BRI ar Bt SRR AL R M b Prar
part 1g hamehwrodideg a sutsfabtony EHmetlmﬁdnd’:Ahbt@ﬁﬁthmltﬁéleafr% [BeRpPhicst W, ttf’he ]
power by an ener sou si.m not virtue of the
P oct r o HRtETS EAES S0 aHe Guis ForitHen B prar)n e Braes ofitagiipn hegaen
secondary tiatdo bAman} pa@an 2" oheOdpache m IaPeit:.a difEhsiorled thh® aﬁ'eﬂf‘?aﬁ
secondary part, 10 and substantially gara | el thereto, or converse t akes

pl ace, wh¥hihnfor gatisfaciearandntisym M‘C onieg phineRafip ingas mater §1 ﬁtsmterhé shall
surface Faffaysh@nRffesskisn, Radiwdéh the frst BAMAK art 49 érﬂether%\(ﬁ{i@ég? rpar‘t 10

direction plane E. The described notion represents the novenen ection B
of the |iAgdbenesthe seepnd primanzpgiirs and tex sesrndapyargseti cul arly to the
plane of the sheet. A linear notor 11', preferably a synchronous |inear
notor, thus a second enbodi nent of the invention, is evident in part from
Fi gure 5. TTRifisy pineany st 2 ant' thesssennd Arimany oapridskave wingingsnehich enemoct as

the 1ineaknghh Anglynieh drb BebBldh with b Carf bR ufdeS WISE0S f
sanme ref ersence s?yi%o l's as | hséﬁgﬁreﬁwet bl§e?{?e &ﬁgosgl ment tﬁp g‘r’ﬁeﬁérykgfor
11' conpr isbewn.a Byividue pithawioctpmegnatiz, mtmqtlﬁn ibetwaesvhe @dmany parts 12, 13 and
not - i I ustyat schrhRdidigo (ST pifh Ufithotfie Sl
short-ci rcu?% T n@dé andalﬂ re rgﬁ% ny con [ st Vﬁé'{t@przgﬁé g%? 3 Q@l
t ermed ir df andesubstantially mﬁrglieé thereto, or conversely, takes place, wherein the linear motnon
is effected perpendicularly to the surface F of the secondary part 10, i.e. parallel to the
movement direction plane E. The described motion represents the movement direction B

of the linear motor 11 and, in Figure 4, extends perpendicularly to the plane of the sheet.

A linear motor 11°, preferably a synchronous linear motor, thus a second embodiment of
the invention, is evident in part from Figure 5. This linear motor 11' essentially comprises
the same elements as the linear motor 11 of Figure 4. Thus, like elements are denoted by
the same reference symbols as in Figure 4,

In this embodiment the linear motor 11' comprises a first primary part 12, which is provided
with not-illustrated windings, and an element 21, which serves as a magnetic short-circuit
member and preferably consists of iron. The element 21 is termed iron element 21 in the
following. The secondary part 10 is disposed in unconnected manner between the first
primary part 12 and the iron element 21. The iron element 21 has, in cross-section, a
rectangular form with two opposite narrow sides 22 and two opposite wide sides 24. The
wide sides 24 of the iron element 21 are of the same length as the wide sides 18 of the
first primary part 12. Through the spacers 19, the iron element 21 is firmly connected with
the first primary part 12 in the vicinity of the narrow sides 22 of the iron element 21 and the



foll ow ng. The secondary part 10 is disposed in unconnected manner between
the first primary part 12 and the iron elenent 21. The iron el enent 21
has, in cross-section, a rectangular formw th two opposite narr(ﬂg Mﬁ@ﬁ
22 and two opposite wide sides 24. The w de sides 24 of the iron

21 are of the sane length as the wide sides 18 of the first primary part
12. Through the spacers 19, the iron elefment 21 is firnmly connected with
the first primary part 12 in the vicinity of the narrow sides 22 of the
iron ele : J n ' ' Lfrary
part 12, TROFSRRC T H0NE e iiiverl Ban 2GR el 1 R ehibingd PSR
t hi s enbogrimant parhé2 s prathés smbddianeet thesspacerisvid grefraspeastively fastenas igithe widg des
18 and 22, whi.ch face th ecgndar r L ne=1s f 12
and the i SORS TEiBHaR: "B Pee SRRy Pedge Otk B plisRhy Bt TRt ilor s,
first priginyeridan! retge@ieiyt Newrgd stoactRingoret balween the fitst arisweey sat ¥2 tiod thee

novenent direction ane in this variant, but are. predom pantl cept ed
by the spieBrelement Ziiariseransyersely 36 s AVSTEN disctiel BEDF Shitinigrant but are

i nteracti PRENRE ackEstel iy She BidcBRI Y0, part 12, the secondary part 10
provi ded \%‘%1 perngnent&rraggets% and the iron elenent 21 generate a

| inear notion of the first primary part 12 together with the entrained iron
el ement 21y FELRfHL R Perations ' penpdrinettirst BrimBS part
secondar ylrf?gﬁi’m%%%?‘tg %gél%r@g{byl/& T;ﬁ%gﬁ?ﬁear notor 11 hag, I_r\?vi ?rﬁ tﬁ’ep
const r uct i1@ntrecsemoddary part FDqueddd] with pereanent meagnetip &0 thedonrelemeiing1
Since the pri S ] r.an r t oo he
secondaryggg?{g?é %offﬁ?trnrgééon%#f ﬂﬁﬁ rﬁ Fest(t:ﬁ)lﬁlgxna?% p?rrte ggr%%%éeew\,ﬁﬁltg'?e%e{'}aﬂw o

f1 uct uat i Giemgreradcn thawehzant diredion leandewhstantialldparatelite theptenoad @y pantrié: obe
avoi ded. So thatI these lateral fluctuations cannot arise, i.e. so that no
ri sk exi st&™H3tYa side of the primary part 12, 13 or of the iron el enent
21 can cone into contact with the secondary part 10 and vice versa, slide
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attract i orcobffasédhstrogtidnvo primary parts 12, 13 or between the first
primary part 12 and the iron elenment 21, which inproves the functional

Since the primary parts 12, 13 or the iron element 21 move paralle! to the secondary part
10 in movement direction B or conversely, lateral fluctuations perpendicularly to the
movement direction plane E cannot be avoided. So that these lateral fluctuations cannot
arise, i.e. so that no risk exists that a side of the primary part 12, 13 or of the iron element
21 can come into contact with the secondary part 10 and vice versa, slide guides are
needed between the two elements. The slide guides can at the same time and additionally
to the spacers 19 accept the forces of attraction between the two primary parts 12, 13 or
between the first primary part 12 and the iron element 21, which improves the functional
capability and the stability of the entire linear motor 11, 11%

A variant of the guidance in the case of the embodiment according to Figure 5 is shown in
Figure 6. A U-shaped slide element 25 is fastened in the vicinity of the spacers 19 and to
the wide sides 18 and 24, which face the secondary part 10, respectively of the first
primary part 12 and the iron element 21 and are arranged to be displaceabie around the
two narrow sides 15 of the secondary part 10. The slide element 25 is preferably fastened
to the first primary part 12 and to the iron element 21, as they are normally shorter than the
secondary part 10. The slide element 25 thus forms, together with the frame 1, a slide
guide. The surface of the slide element 25 facing the secondéry part 10 is used as slide

surface.



capability and the stability of the entire linear motor 11, 11'. A variant
of the guidance in the case of the enbodiment according to Figure 5 is
shown in Figure 6. A U-shaped slide elenent 25 is fastened in tHe vAKIIOS ty
of the spacers 19 and to the w de sides 18 and 24, which face the
secondary part 10, respectively of the first primary part 12 and the iron
el enent 21 and are arranged to be displ aceable around the two narrow sides
15 of the secondary part 10. The slide elenment 25 is preferably fastened
to the first primary part 12 and to the iron elenent 21, as they are

normal Iy shorter than the secondary part 10. The slide el enent 25 thus
forms, towes pesfembd vatitre the ahide element 25 densigtsi o €OMhiee. olyoxy@etylange 05 P de
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pol yoxynetray ltenges &ly af theRelg oethedfdmot.oet hyl ene. In a preferred enbodi ment
the slide elenent 25 is so constructed that it slides only at the edge of

the frame 1. The slide material 25 could obviously be fastened to the

narrow si ‘i‘ﬁé Sﬂé? fatdrl2f 25 86QA PRV usIP B tfaskhatn® the nafrbangRe 13ofttee secondary
di spl aceable relative to the first primary part 12 or the iron t 21.
ry
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the vari agtordie irdreelemeat?? isoised as Blidegwrageng to Figure 4 and accordingly a
specific description 1is redundant here. In this case, too, the slide
el ement 25 can preferably be fastened to the prinmary parts 12, 13 and
slide on trhe ssec®poastyuchar bf He, slide guitevascoeting toaFioura Aeranpalse DBl usedaatitast

acoor i g Peamof P BERTI D! Hirbfigh ERERE HapEcbivhel 8 cobfeltpien
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12, 13 an@mbodiment according to Figure 4, thus a double stator motor, is shown in Figure 7. The
same elements are denoted by the same reference symbols as in Figure 4. The spacers
19 are, in this case, firmly connected respectively with the narrow sides 17 of both primary
parts 12, 13 and extend over a length which is at least twice as large as that of a narrow
side 17. Four rollers 26 are, for example, provided as guide between the primary parts 12,
13 and the secondary part 10. The rollers 26 are arranged at the primary parts 12, 13 and
stand in operative connection with the frame 1 of the secondary part 10. The rollers 26 are
so arranged that they can roll on the edges 27, which face the spacers 19, of the
secondary part 10 in movement direction B. The edges 27 of the secondary part 10 are
the parts of the frame 1, which extend at the edge of the permanent magnets 4 in
movement direction B and do not have permanent magnets 4. This means that in Figure 8
the edges 27 are the regions above and below the permanent magnets 4. The permanent

magnets 4 of the secondary part 10 are thus not only undamaged, but also unimpaired in

their usual function.

Figure 8 shows a plan view of the linear motor 11 according to Figure 7, wherein the frame
1 and the permanent magnets 4 of the secondary part 10 are clearly apparent as well as
the first primary part 12 with the rollers 26 which slide along the secondary part 10 paraliel

{o the movement direction plane E.



stand in operative connection with the frame 1 of the secondary part 10.
The rollers 26 are so arranged that they can roll on the edges ﬁ Wg[]&?_
face.the spacers 19, of the secondary part 10 in novenent direc iow he
edges 27 of the secondary part 10 are the parts of the franme 1, which
extend at the edge of the permanent magnets 4 in novenent direction B and
do not have permanent magnets 4. This neans that in Figure 8 the edges 27
are the regi ons above and bel ow t he permanent magnets 4. The permanent
magnets 4 of the secondary part 10 are thus not only undamaged, but also

uninpaired in their usual function. I i
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11, 11' aggo r | f '
o mary pAp i TeRay spbilh {98 R Br e lbrey oo, e AR Totb L
part 10 t:susfa@(tadlr!yotmmm\aen'lmarytmasmgbeeecqudamftﬁrts’t@)ﬁ@@/tmlﬁ tiae peenNiRg a@ﬁ/
The |inear, notor he notion of the primary parts on the

secondar y SP5i8 Qﬂcdh%%dl'?%ﬂ%m?ﬁ’iﬁgﬁ' hing and closing of the sliding doors of

the lift. The primary parts can obviously be fixedly attached to the cage

Che door  paRerimark raHe coh a0uobt 5o daedR AP la R bagor B e of Z ARG

di‘r ect i on aBditie ee€RidanPpapen cam be laaaagedet theiddbngardhoirsthisf caskethelsetondagy 5

JAN 2005 %aBtg fa% %no%%d I}IH m%(igrl*nerl?t 1}90%01']; Eaqu%rder to open or close the sliding doors of the

lift.



2 free space 3 spacer 4 magnet 5 upper surface of the magnet 6 | ower
surface of the magnet 7 side surface of the magnet / end face 8 adhesive 9
i nner surface of the frane 10 secondary part 11 linear notor 11' linear

motor 12 first primary part 13 second primary part 15 narrow sideale[gf%ﬁli@
secondary part 16 wi de sides of the secondary part 17 narrow si J F‘le
primary part 18 wide sides of the prinmary part 19 spacer 20 air gap 21
iron element 22 narrow sides of the iron elenent 24 wi de sides of the iron
element 25 slide element 26 roller 27 edge of the secondary part B
novenent direction of the |inear notor E novenent direction plane F
surface i mefdiened RemeecCist on of the secondary part L |ongitudinal axis of

the frane

frame

free space

spacer

magnet

upper surface of the magnet

lower surface of the magnet

side surface of the magnet / end face

adhesive

W o~ 3 g bW N =

inner surface of the frame

10 secondary part

11 linear motor

11 linear motor

12 first primary part

13 second primary part

15 narrow sides of the secondary part
16 wide sides of the secondary part
17 narrow sides of the primary part
18 wide sides of the primary part
19 spacer

20 air gap
21 iron element
22 narrow sides of the iron element

24 wide sides of the iron element

25 slide element

26 roller

27 edge of the secondary part
movement direction of the linear motor
movement direction plane

B
E
F surface in the cross-section of the secondary part
L longitudinal axis of the frame

Q

transverse axis of the frame



Qtransverse axis of the frame 0 5 JAN 2005 to Patent Clains 1. Secondary
part (10) of a linear notor (11, 1 V), particularly for a lift
installation, which conprises a frane (1) with free spaces (2), v ghN 2005
surrounds at | east one nagnet (4), wherein the magnet (4) has an upper
surface (5), a lower surface (6) and at geast one end face (7),

characterised in that each free space (2) has an inner surface (9), that
each magnet (4) rests by way of a lower surface (6) on an inner surface
(9), that the end faces (7) of the nagnets (4) are spaced from edges of
thé inner surface (9) by a gap, that the nagnet (4) is positionable by the
gap spaci ngtem Eipi spect to the edges of the inner surface (9) and that
the magnet (4) is glued by way of the end faces (7) to the edges of the

i nner surface 0, BYnf btk (1@ b8 lBBEr Wokdr (adhesn vsartlaulafﬁpé@nelduiftylnpwﬂatton
accordi ng ‘to patent gl

arm'l,” characterised in Q‘%t the fra a%}) an
el ongat e wmmo@pnmarfme/ pawith fee drarery(4) o"“ﬁS SFHTNGS At 1© g
character|i nt leisuMedy (B tandha 1§asdene
surface (ﬁ"‘f : 'Héﬂ? M%Bg g@%%geco"&?awéré%re?@acég??dl ng to oaﬁe of the
pr ecedi NGRALEOTT Icﬁarraiel,ernsamratriaeeas?e&% apaashid) hemert inggres 1Rre|(3). oat each

tructed that it t d- X
construe €0 L% H 55524 1B b STE L8 MM KB 10} i chrnasion

char act er j7 nggimymatgh@ﬁs (herd é@é@d(fﬂc)m |e§gemnﬁthwmnetd5wrfﬁcﬁk(8) Rirtneap.ghatgthe
lattice,

ereln one or_ nore 4 r I
lattice. BagBecHndarmpspienecly t@bﬂ?ﬁ AgP ts&; %‘Hg %lﬂ-‘ tr%ré) 5?&%2"39%39%%%2?88?%?%
characterj e (? a,g,hgqtat tHaEmbgReTR4)(id jglued byomst oitbe eddtfacdsd7 5 tsl the agiges OhBest s
substanti a two sheet netal arts. 7. Secondary part according to one
. of the preogmufg?\cﬁa(ﬂbm filgngthesgarctill adtesMPsed in that the magnet (4) is a
per manent nmagnet (4). 0 5 JAN 2005

2. Secondary part according to patent claim 1, characterised in that the frame (1) has

an elongate form.

3. Secondary part according to patent claim 1 or 2. characterised in that the magnet

{4} is glued exclusively at the side surface (7) to the frame (1).

4 Secondary part according to one of the preceding patent claims, characterised in

-T.

that the frame (1) is so constructed that it takes over a load-bearing and/or positioning

function.

5. Secondary part according to one of the preceding patent claims, characterised in

that the frame (1) is constructed in the manner of a lattice, wherein one or more magnets

(4) is or are arranged in the lattice.

6. Secondary part according to one of the preceding patent claims, characterised in

that the frame (1) is constructed to be solid or consists substantially of two sheet metal

pars.

7. Secondary part according to one of the preceding patent ciaims, characterised in

that the magnet (4) is a permanent magnet {4).



1 8. Method of producing the secondary part (10) according to one of
patent clains 1 to 7, characterised in that one or nore magnets (4) is or
are provided at at |east one of the side surfaces (7) thereof mﬁtE
adhesive (8) and is or are inserted into free spaces (2) of the §prail 2
and glued to the inner surface (9) of the franme (1). 9. Linear notor with
t he secondary part (10) according to oné& of patent clains 1 to 7, wherein
the linear motor (11, 11') conprises a first primary part (12) and a
further part (13, 21), characterised in that the secondary part (10) is

di d bet th i mar, t 2 fur , 1 &0.
i nbar otior  addeihas sgprasuphe I il A el B oRe o e it
primary p 4 tchir%%?%is@&% the ohuich hesre RRddnetsl@,) i23) arermrosidad et ahjsast ongy chthe

spacer (1 I'near notor according to patent claim9. or f th

char act er i ssRdstirfacebal) thheof Wit dhesiven) e & ¢ a(rqg)segdﬂﬁ}t? S ségt?seggtmor?e

w nding. 12. Linhear notor accaordj nOfrabalient clains 9 to 11,

char act er i '&8e ( acnﬁeﬁl“%ﬁtg tﬁ?l ‘gg%lﬂ%ﬁ%g?})ﬁl, ik )( ?s a permanent nmagnet

synchronous notor. 13. Linear notor according to one of Eatent cl ai EZ? to
i‘c

12, charagt or i 56} ol Jalin!the sedosibheparpfi) aorion pixe ObERES! alaiRy
short-circuit Fher E 1) or conprises a §e(;or;d Eé)%r{]a@ga!p@%t ur(uq.é’r)pél,h{ i, at
| east onewhyreire lineadmotpr (14.11USeMBfISEH2 iS¢ REEPYST o CCOI’(JI ng to onert of
patent cl %H)ﬁhgrgc?er%%d'irﬁ' it ihd e dRRfanfbbN§10) is disposed between the primary pa

(12) and the further part (13, 21).

10 Linear motor according to patent claim 9, characterised in that the first grirmary part
(12) and the further part (13, 21) are spaced apart by a spacer (19).

11 Linear motor according to patent claim § or 10, characterised in that the first
primary part (12) comprises at least one winding.

12 Linear motor according to one of patent claims 9 o 11, characterised in that the
linear rﬁotor (11,11 is a permanent magnet synchronous motor.

i t i i t the
13 Linear motor according to one of patent claims 9 o 12, characterised in tha

i -circuit v - (21) or comprises a second
further part is constructed as 2 magnetic short-circuit member (21} P

primary part (13) with at least one further winding.

14 Use of the linear motor according to one of patent claims 8 to 13in a lift door drive.




