1 4 JAN 2005 | Description Secondary part of a linear notor. nmethod for the
production -thereof. linear notor with secondary part and use ]ol'f émm}

|l i near notor. The invention relates to a secondary part of a I|ne$ or
of alift installation according to the introductory part of patent claim
1, a nethod for producing the secondary part according to the introductory
part of patent claim8 and a linear notor with a secondary part according
to the int oducg@iy part of patent claim9. There is known fromthe'
publicatio 24189 a synchronous linear notor with a secondary part
whi ch consists of a ferromagneti c solid carrier plate with permanent
magnet s gl ] { | ¢ . .
assi st ance=&f0 N ==L < hlSsHiFFt e f
gl ui ng, hog@m{ga,—vlp%rtr@ida;ge\wme nr@gpmajrve The di rrenS| ons of t he magnets
usual ly have relatively large tolerances due to the production process.
Large changes, which are difficult to nmanage, arise during sintering of
the magnetTHBhGEA RN rels 0 Se@PByaafl of 4 IR aFRMIE! & AifEintafstierestcotdifg to
nmor e expensive they are. Mreover, ‘the problens with tolerances exist with
the known theeinkedectoryhaart i epatedin RIS 1th% Beinee t b PrRTNitIRy SECeRIHIRE™Y
part of ‘a li-Reat: it mtr@dﬁ@é'p%rifﬁfpatémedﬂﬁpg%ﬁ'é"ﬂnéeﬁ&ﬁ@lﬁf witith 8ebd

notor with the secondary part, which do not exhibit the above-nentione

di sadvant a@tamdmthWeaﬂvQﬂNC@%P%P%P%ﬁ*M @@ffpact node of construction
subject to tolerances. A further advantage is to be seen in that the
secondary part, and thus also.the |inear nmotor, can be produced

econoni cal lepfe'ﬂhlisﬂo@%] em the prblicasipnt WO-PERE 1822 BYNCHTGIOHE lineal maier with a
Advant ageogéco %ﬁ) BRAERhiSh %g ;b&psp\éem%h%g%né h@lid nigeRdri @Btd Qﬁ'thcaé:%’ade'ﬂt
clains 1 9 are possi Fe t hrough thé neasures expressed in the
dependent wieanhets. glved in plaee. aﬂ‘\ﬁaﬁ@rﬁﬁ?é‘eﬂbﬂlaénﬁfé YeaHusth ophth ecarsistarcdioht e

i's not neegdad g ritiis Reine RGPSt Diskd) THR HEMDB 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 difficult 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 folerances.

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 claims.

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

magnets in the frame.



1 4 JAN 2005 2 O further advantage is the fact that two functions are
possible with a single franme, i.e. the frane can both positiop gmi IR Pport
the magnets. Al explained features are usable not only in the lP spectively
i ndi cated conbi nation, but also in other conbinations or individually

wi t hout departing fromthe scope of the invention. D fferent enbodi nents of
the invention are illustrated in the schemtic drawings and explained in
nore detail in the follow ng description, in which: Figure 1 shows a plan
vi ew of the frarre of a secondary part according to an enbodiment of the

i nvention, g{ure 2 shows a gl obal view of a permanent magnet accordi n% to
an enbodi r‘i%fﬁt-'f ber a@\f?@tagwemq At e U@rfé'”gt'%ﬁcﬁh% pasgirianvilsi aaingle ffafae, ie. the

per manent RANeL, REGOSALIRY 418 sShOMH Bedmadiigyre 4 shows a side view of a
part of a Ilneari nn?gé gccor |5n5i9(% 3 ffrst enbodi ment of the invention,

Figure 5 shows a side view of a part of a linear notor according to a

second erﬂ?P%xféTEﬂEggféatbgb% éH%Vl?s%&!eORot drj? ﬁxtehreégt?é’{@el? iAdi &eﬁ'c@%&ﬁatﬁgpgﬁgm

of a linear ure e’ gul I gure

a side vi asoh cah@]awctmhnhatwnls|ome*aimdmﬂlpwuitacmcue@armgtfr@n'aﬂ’lemcpde obtrecohembon. of
the invention, and Figure 8 shows a plan view of the |linear notor according
to Figure 7. Fig. 1 shows a, for exanple, solid frame 1 which has an

el ongat e ijﬁeneWit temizodimagtst mfdihlaaihvera'»dnsarle ainstraled rianbe eschemaxc sdrawmge and

(v ansver s& e ho dr A EowhdBes Pl Rulfin, dhont airecti on 1 4

JAN 2005 | plane E in the foIIovm ng. The frame 1 is constructed as a

Lautice andol)as, SeYeLBlyl A eyl ARCRLALT §° 5RARRALR Bhn oMMl 16 an e

free spacesg‘feare of an
embodiment of the invention,

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

the invention,
Figure 3 shows a plan view of the permanent magnei accerding to Figure 2,

Figure 4 shows a side view of a part of a linear motor according lo 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 tc 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 longitudinal

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

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



spaced apart at the same spacing 3. The free spaces 2 serve for the purpose
of receiving permanent magnets 4. In Figure 2 there is iIIustrangAgm
pernenent magnet 4 of rectangular form which has an upper surf é

| ower surface 6 and four side surfaces 7. The permanent magnet 4 is
constructed that it matches one of the free spaces 2 of the frane and can
be inserted therein. Figure 3 shows the ‘permanent nmagnet 4 in plan view,

t he magnet being arranged in a free space 2 of the frame 1, which here is
shown par tpladd §. m'ﬂh@fqﬂewrr@néhe frﬁa@ﬂanq gorisyucied @i aledticgtarnd Rassseieralunyisalys

7, also terpned c | 1

permanent ar%gcﬁQ? ’?% %’a%?uedb?ﬁéﬁ? Z(% f?ﬁ%qg%aé\%és aé;ta ?e?Eﬁéé{n%égﬁ%rufrgpﬁ cang
of the frsageed abar* hh&eaiﬂnmsm.r@. 3. Thiee pee spaeTst 2 perga &ir the psrposaof (doasdagby
its end faces 7 to frame 1 and enclosed by the latter. The adhesive 8
aut onat i Céqqrryaggp\;gggq S4conpensate for di mensional tol erances of the

per manent nagnets 4 whi ch are due to the producti on process, for exanple
t hrough sintering. The pernanent ma nets can, ct, hfave dj nﬁnm onal
t ol er ancednN ¥R %éﬁ?rﬁés BE'RIER el ToHE R} B‘Iaénﬁta‘bg %V@é’ll?rf P%{ﬂ'ewh i7g en

per manent uﬁgﬂghrféceaaea fdweradribe § Redaghesdy suriddee MeTHERpemtarErd itignét 4 &
positioned in the correct place. The pernanent magnet 4 1s preferabl gqrgl ued

excl usi velsp %ﬂ”ﬁ"ﬂ@teéﬁﬂa"f‘hﬂ'@éChPst%‘etcﬁéh‘? figecPackiy £ REEE fPrBe P& B e oThe
frame 1 hagempd only a | oad-bearing, but also a positioning function and
determ nes the accuracy of the nmagnet positioning. In fact it represents
an abutnment for the gluing in place and/or agai nst displacenent or

rotation dfigllaes En%mim@rﬁermg&ﬂ éﬁ\et Ihepehividve ahe rR@REL BeMY BEamded R free
permanent magnets 4 is thus solved in this way in an_el egant manner. The

sati sf act GPPCand %xBeraeR il iMGHFM GerF i RROWR MREdt  FRfyREFTEaneNt fhagnet 4

secondary falilicd @t itd sldeN@mfacedy %'s@i@#@d%d'f@’@éﬁ? Wheﬁ@ikﬁmﬁ@rwﬂmﬁn adhesuve
satisfactory_and efficient functi oni ng t he i near notor itself

posi tion J EBEIPesMane fﬁ@@ﬁ?&ﬁéﬁ@'%@&gﬂ@t@ezfre&ﬁr%@%& A dha e SPHEC%ﬂ@f Phe

anot her hagmAa 1 B tHeeaRRsRB &, h?h@@@ﬁﬁ&nﬁy ngnkhs id piueapudiebyerntHecazov &bl e
and the stati onar\é ?arts whi ch are nsu][he age Ilnear not i .on
C

I f the
nmagnet s artBei hawer ||1c§, GFCPSEQ\I\PQG'O% Iatter hesive 8 automatically serves to
compensate for dimensional lolerances of the permanent magnets 4, which are due to the

production process, for example through sintering. The permanent magnets 4 can, in faci,
have dimensional tolerances which can be pronounced. Possible gaps between frame 1
and permanent magnet 4 are filled 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 posilioning funclion and determines
the accuracy of the magnet positioning. In fact it represents an abutment for the gluing in
place and/or against displacement or rotation of the permanent magnets 4. The critical
positioning of the permanent magnets 4 is thus solved in this way in an elegant manner.
The satisfactory and exact positioning of the permanent magnets 4 in the secondary parl
of a linear motor plays an important role for the satisfactory and efficient functioning of the
linear motor itself. The posilion of each of the permanent magnets 4 arranged adjacent to
one another has an influence on the constancy of the forces between the movabie and the

stalionary parts which are to ensure the linear motion. If the magnets are incorrecily



4 positioned, the electromagnetic forces involved are not constant over
time, which leads to a non-uniformlinear notion of the |inear m)tﬂ'AhQUUS
anot her enbodi nent, which is not shown here, a thin netal or synthe é
material foil could also be provided under the frame 1, the pernmanent
magnets 4 optionally being able to be simlarly fastened thereto. The
frame 1 can, for exanple, be produced i n ‘one pi ece. I n another enbodi nent
the franme 1 need not be solid, but could be produced fromtwo sheet netal
parts. Thecstinstd bt ietstiromzigobtid Brepsoduged g idiechstaet dveotinandvrisidetdce

gl uing of all ger manlent r’raﬁgnew1 i in the free spaces 2 of the non-nmagnetic
frame 1, thUQHRECTFHERE TO4PT A PREeHdPHShent magnets 4 glued in pl ace,
forms a non-nmagnetic, preferably careless secondary part 10 of a linear
notor 11, 11'. The nost inportant steps of the nmethod for production of the
secondary 'panetngs epodiegp AhEdis| Pt hewpIierews dgin PRE pESHRIREYE MARjiRe{dl 4

are provi %@lcﬁéls@%e'pﬁé\%e@ﬂﬁd&fthé hehle f:@l% bageseht Hﬂiabﬁgﬁ?} oﬁtﬁﬂl?%ﬁir %@inéiabﬁzr €

then inserted into the free spaces 2 of the frame 1 an inally are gl ued

to the iripade Yniarkdesigned therdofrane 1. A constructional variant of a
| i near notor 11 according to the invention is illustrated in part in
Figure 4. The linear notor 11, preferably a synchronous |inear notor,
conpri ses Hef frege 1 sennigr expate. b2 predueed Bconel ®igepr innarathgragmbadimepetigeen

whi ch 1 s %Fe{n%‘g%eEWoiTﬁlé’géiid_, BONGRES %%Prof?c&@erM% SPEEORERT Yaart 10 with

per manent magnets I near no is also terned a doubl e stator
notor. Seen in cross-section, the secondary part 10 has a rectangular

surface F, j i Sy .0 : i r i : ite
i de i oo HECLS R BiOR HIRD DOroNRORRAAL I ARADH HEEe LRIANE! S BaARAGH
cross- sectimegnetad inahedregaspaced 2opipidiei nas-magnaliw fsrded. tsahe frame dppids thee

wi de side S LRy By 2%y rloR-hilrietEMHREe PRI 1 cohdls
same cons'tspre}uﬁ]tapgﬁtea@ ggdari IU%H; %a?t%%?ﬁ?ﬁe finPst g[;trsrlﬁc"rrlwa’r;/b(?part 12C0and st'he
second pr iseeepdparet® oredinepagetbrdgasl’ 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
vi ci ni ty ofhe Feoshdmpeniant 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 enc 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 illustrated in part
in Figure 4. The linear motor 11, preferably a synchroncus linear motor, comprises a first
primary pant 12 and 2 secondary primary part 13, between which is arranged, without
connection, a coreless secondary part 10 with permanent magnets 4. This inear motor 11
is also termed 2 double stalor motor. Seen in cross-section, the secondary part 10 has a
reclanguler 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 oppesite 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 perl 10 and

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



1 4 JAN 2005 5 sides 1 7 of the first primary part 12 and the second
primary part 13 to the wide sides 18, which face the secondary part &8 W?f
the first primary part 12 and the second primary part 13. There i b ¢ Z
created a connection between the first primary part 12 and the second
primary part 13 which allows the two prinyry parts 12, 13 to be able to
nove together. A constant spacing between the two primary parts 12, 13 is
ensured by the spacers 19, which provides a satisfactory and opti num
functionin@d@ﬁ1?Hé“§hﬁ@i§ﬁmaﬁ@@m1h%@ﬁdimase@h@rﬂwmauawﬁ'katﬁmsmaeswesdwe

the f [ f t
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which for $ati TSEtaecilsdhuys ardienpd conmmadtion teivernnye difst tohienagnpirtel 4 arete swobed
11 simlarl hal | t ant f t
part 12 antVRe ek S ERE O AR BB s 416 BaBaRS i MAF ST 7o
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part 13 have W ndi n are not ov¥n d which are suppl i
pover by afMER&F gy aﬁéasfa%ﬁrwq QPUTHA awtg?nwatof %mmre 'Waomtfere‘l 1of Ththe

el ect r omaggRices 19tRIDSkD UkeDSlereRd fillt@oPbi BBEHRGRS fokdas éﬁatﬁa@honttk&ween
secondary part 10 a linear notion of the primary parts 12, 13 along the

secondary P& REMANAPAEHLah-i dNEySAFAEI 1L Re AR dTEnsiened: $ia @nsal ger 2Rk es

pl ace, wheggicH ibheatistdteay aﬁetdp%um ﬁmei.(ﬁrﬁﬁg 6ﬂthl@€2!rﬁ9é1§|rhé‘dﬂ|rﬁc5tbyﬁ @.nﬁlm«ﬁy shall
surface F of the secondary part , Earal to the novenent

direction prane Tﬁmarﬁh‘éortf@’(tzr'ﬁd{fﬂwﬁ%”t ?"@nf”’ﬁ priasankat fiBeanfolfentasendsy e oh B
of the |ingaf h&mleah tid sédfhd dr["r‘ndﬂf%'ﬁ%"and@%é §£Eb%d9@rﬂ%%mb cularly to the

pl ane of the sheet A linear notor 11', preferably a synchronous Iinear
nmotor, thus a second enbodinent of the invention, is evident in part from

Figure 5. i $|rshlmm 012 b tﬁ@%%@érh@'ph%a?ﬁﬁﬁﬁ'1%eﬁavet hﬁnmqgewﬁ.lcﬁrm@trfm as
the linear notor 1 i gure 4. e €l enents are deno
sane ref er g gp%wr igh e |5HP|PiIe§'u‘f"%h A?OWﬁh by 1A75 CBPATY RMETR: WIHEN Ii ﬁ@ahaﬂwbr

11" conprigesvrd Bl Wtuelsfith@EXcPambgreic iMtddich DeiW<dv e Grinry Barts 12, 13 and
not-illustrated w ndings, apd an e[ enent 21, which serves as a magnetic

shor t - ci r cliBtSECRBRABE PaENP %Pféefaéma%w & SrespraperyReTs\gn 1S PIRAGINE RERPNCBIY Part

termed iromno ahermaﬁaaaauyrpaw@ triepdtb O dftﬁwer'EE@J sReo pieywhardin He lingadirepesed
I n unconnect A’l 8 FT\n t r}]e fir
s efiecte perpen icularly to the surface F of the secondary part 10, i.e. parallel {o 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 shest.

A linear motor 11', preferably a synchronous linear motor, thus a second embodiment of
the invention, is evident in pari 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-illustraied windings, and an element 21, which serves as a magnetic shori-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 opposile narrow sides 22 and two opposite wide sides 24. The
wide sides 24 of the iron &lement 21 are of the same iength 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 ircn element 21 and the



primary part 12 and the iron elenent 21. The iron elenent 21 has, in
cross-section, a rectangular formwith two opposite narrow sides 22 and
two opposite wide sides 24. The w de sides 24 of the iron el ement 21 akN 2005
of the same length as the wde sides 18 of the first primary part 12.
Through the spacers 19, the iron elenment 21 is firmy connected with the
first primary part 12 in the vicinity of the narrow si des 22 of the |ron

el enent 21 and the 1 4 JAN 2005 6 narrow sides 17 of the first primary

12. The i mefow gdemt 7 21 thesfishormpiearerby2+ fbefifanselemgpy dhisyepeaired by tft@nf'r’élh. s
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ce the secondary part : irst primary part
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f t 12 and th t
moverrent | (ER Sh eeRlvet Erres iheTaR (ot plueh iz LS RTNERTRY 1 Bab I
by the spage@rded8nt ﬂ"herlt@tré&@dmelyslortgetdwmmgifmtdhrect&jre;dammlmtyumevarrant but are

i nteractions, between the primary part 12, the secondary part 10
provi ded vﬁr?qurB@?H’i)h%‘rﬁepﬁeéJg {'@sﬁa%edd%?he iron element 21 generate a

|l i near notion of the first prrrrary part 12 together with the entrai ned I ron
el emrent 21 _in novenent direction eRstantrall aral |

secondary % torags aring dygryeh I 9!ectﬁmagn eAFrFHPEt vF eeﬁ’a@e Wt Rr"t"ﬁ%( part

construct i QN 3¢ GeEsHd2gy tp@rtHCQldfcﬁrdEd with BareihrEnl magaeﬁpaehd abe $loh Ulérnent. 21
Since the primary parts 12, | r al t.o the

e i.ron elenent 21 nov
secondary §FaFfale1d “Pﬁarnﬁ‘\ﬁe‘ﬁﬁn‘t‘f 1(d)\farféﬁtt PAmel 8FMc bﬁtﬂé&%’é@f W?h gﬁgr%trarned ron

f1uct uati ansmpar PERtheUEREYdiTRtidME andRvesBAtialli gRsild! tlj”lthlé| @!@Gn&ar?@ﬁﬁoﬂo, be
avoi ded. So that these lateral fluctuations cannot arise, i.e. so that no

ri sk exi st®WaEEYa side of the prinmary part 12, 13 or of the iron el enent
21 can cone into contact with the secondary part 10 and vice versa, sli de

gui des are needed bet Ween the t el ement s. ui des can at th
Tt i e TR TRl ERGAT 13155 M BeopBEPS oy SACaRE. BnEIoPE: Bednopien More
attractlorbda@é&y@@angthgubmo primary parts 12, 13 or between the first
primary part 12 and the iron el enment 21, V\/m ch i nproves the functional
capability and the stability of the entire linear notor 11, 11'.

Since the primary parts 12, 13 or the iron element 21 move parallel to the secondary part

10 in movement direction B or conversely, lateral fluctuations perpendicularly to the
movement direction plane E cannct be avoided. So that these lateral fluctuations cannot
arise, i.e. so that no risk exists {hat a side of the primary part 12, 13 or of the iron element
21 can come into coniact 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 altraction 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 stgbility of the entire linear motor 11, 1%

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 18 and o
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 displaceable 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 secondary part 10 is used as slide

suriace,



A variant of the guidance in the case of the enbodi nent according to Figure
5 is shown in Figure 6. A U shaped slide elenent 25 is fastened in4t e 2005
vicinity of the spacers 19 and to the wi de sides 18 and 24, which face the
secondary part 10, respectively of the first primary part 12 and the iron

el ement 21 and are arranged to be displ aceable around the two narrow sides
15 of the secondary part 10. The slide elenent 25 is preferably fastened

to the first primary part 12 and to the iron elenent 21, as they are

normal |y shorter than the secondary part 10. The slide elenent 25 thus

forms, to efgrh{d;\,m%weagrdelereaeﬁr S8ondll dF pOReL & Yol BhGnRingdie, st brle

el enent 2 e secondary part 1 I's used as slid face
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pol yoxynet or . of, atl uorpoethylene. In a preferred enbodi nent
the slide tE%/‘éﬁQrﬁeSé%“r g1 eg% ﬁbﬁgf@f 10t hat it slides only at the edge of

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

narrow sides 15 of the 1 arr.an
o ep! acondiie Teeanpbastes e phviayabt s titoife BofPN i<l f5 Hing sgeandony ;.
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the variaptoohetit® didMear21eiueéd dd slakcaiiceg to Fl gure 4 and accordingly a
specific description is redundant here. In this case, too, the slide

el ement 25 can preferably be fastened to the primary parts 12, 13 and

slide on thg ss&eendREudRhtofifle side GORYEISEIdg B Frgntehercap@m béejs\earatam
of the guide of the |inear notor 11 in accordanc
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4. The spacers 19 are, thi s case, my connected respectively with

t he narr o §NayYPartE o "B@tnﬁ Sb?‘? Rae 59&8??%’5’ pant 1%30%%’“’55&83& over a length

which is at least twice as large as that of a narrow side 17. Four rollers
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part 10. TQaemé- %llelrr?ér%s are %enoted 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 exiend 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 exlend 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 magneis 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 parallel

to the movement direction plane E.



so arranged that they can roll on the edges 27, which face the spacers 19,
of the secondary part 10 in novenent di rectlon B. The edges 27 of the
secondary part 10 are the parts of the frame 1, which extend at the Iedgﬁélﬂ[ﬁ
of the permanent magnets 4 in novenment direction B and do not have
permanent magnets 4. This nmeans that in Ffgure 8 the edges 27 are the

regi ons above and bel ow t he permanent magnets 4. The pernmanent nagnets 4
of the secondary part 10 are thus not only undanaged, but al so uni npaired
in their usual function. Figure 8 shows a plan view of the linear motor 11
accor di ng 7in@ i@l Rotors WAEH ?' Becdohfind k@MRe irveAlSh LF@ p%é%%?érrﬁ&@ﬂﬁhﬁagﬁe@f
the secondary part 10 are clearly apparent as well as the tirst primar
part 12 wSthfnrheous)lim%&rgn@@SV\mhl@% gt Derd esreeip!ly e theeorriahy/ ihar 3 M‘?@OOF
parallel to the novenent direction plane E. 1 4 JAN ZOOS 8 The |inear
motors 11, 11' according to the invention are preferably permanent magnet
synchr onous thé nese ofros®psthewheahmatoe ids atf asprwigalol the frentine ferrthe drivg ohilift

lift ft I
o 2 et k] PR Ry 758l g doBE R0 i seckbsor po
are nor rral*nloysafr)dealwgadacatadttdnmajmge qzrahmeths stavdy the eddiogdairhg ireet ma® 115 11

fixedly attache aor to ore i

nmotor 11, “FYeeS &éﬁj@@ o Rﬁ%rga?m?ﬁ’ B? ?ﬂ%ﬁbr?e ng;rﬁ%rﬁgdo%c{]ﬁ’gs-sﬁgbg%él dar part
10 and t husodifigodpenilidpgaindrs ofltiesiifng of the sliding doors of the lift. The
primary parts can obviously be fixedly attached to the cage or the storey
of a building and the secondary part 10 can be arranged at the door panel.

In this cage, prﬁ)herysmcﬁmyowdlﬁrytlﬁe BreaiymBiathed no evesgendr e séeey oha Building
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Ref erence
parts are moved in movement direction B in order to open or close the sliding doors of the

iift.



3 spacer 4 magnet 5 upper surface of the magnet 6 |ower surface ?fﬂﬁq@
magnet 7 side surface of the magnet / end face 8 adhesive 9 inneﬂ sh f @%
of the frame 10 secondary part 11 linear nmotor 1l' linear notor 12 first
primary part 13 second primary part 15 narrow sides of the secondary part
16 wi de sides of the secondary part 17 narrow sides of the primary par,
18 wide sides of the primary part 19 spacer 20 air gap 21 iron elenment 22
narrow sides of the iron elenent 24 wide sides of the iron elenent 25
slide element 26 roller 27 edge of the secondary part B novenent direction

of the Ii r enment direction plane F surface in the
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1 4 JAN 2005 10 What is claimed is: 1. A secondary part of a linear notor,
particularly for wuse in an elevator installation, conprising: a franme
having a plurality of free spaces forned therein, each said free spaggaN 2005
bei ng surrounded by an inner surface of the frame; at |east one nagnet
positioned in an associ ated one of egg of said free spaces, each said at

| east one nmagnet havi ng an upper surfate, a |ower surface and at | east
one end face, said at |east one end surface facing and being spaced from
said inner surface surrounding said associated free space; and an adhesive
mat eri al fHhat pkp claimed hiBieen said at | east one end surface of said at

| east one magnet and said inner surface surrounding said associated free
space, said at |east one nagnet being selectively positionable in said
associ at edL f r ees sepeeen@at@rpaot @f uk nhinéasandtat, | pastionkarbhgnédbrt o said
frame by said  adhesive materjal. 2. The secondary, part according to claim
1 wher ei n 43§ M1 {3l R Sh é?%%@%}%t¥%?n1c%mpﬁﬁélggéondary part accordi ng
to claim1 wherein each said at |east K one nagnet is glued exclusively at
side surfaces 3 nEf3/BF iReRed atP1esdiienectntresr PERECE0IQEMEY frame. 1 4

JAN 2005 léherein, each said free space being surrounded by an

inner surface of the frame;

at least one magnet positioned in an associated one
of each of said free spaces, each said at least one
magnet having an upper surface, a lower surface and at
least one end face, said at least one end surface facing
and being spaced from said inner surface surrounding said

associated free space; and

an adhesive material filling a space between said at
least one end surface of said at least one magnet and
said inner surface surrounding said associated free
space, said at least one magnet being selectively
positionable in said associated free space prior to
gluing of said at least one magnet to said frame by said

adhesive material.

2. The secondary part according to claim 1 wherein said

frame has an elongate form.

3. The secondary part according to claim 1 wherein each
said at least one magnet is glued exclusively at side
surfaces including said at least one end surface to said

frame.



4. The secondary part according to claim1l wherein said frame perforns at

| east one of a | oad-bearing function and positioning function of the
linear notor. 5. The secondary part according to claim1 wherein saliidJAN 2005
frame is constructed as a lattice with said free spaces form ng openings
of the lattice and each said at |east one magnet being arranged in the
lattice. 6. The secondary part accordihy to claim1 wherein said frame is
constructed of a solid nmaterial. 7. The secondary part according to claim®6
wherein said frame is constructed of at |east one sheet of netal

material . 8. THEhsecsorordyrpapiéraczocdrdagngotel alaim Wheheraisashidsai d at

| east one net is_a pernmanent magnet. 9. | inear pmotor with a said
secondary DHES RESEATHY O ol E15F oS (2F t hel ORUNBRFEI Y. CHOFEPSE pri mary
part; a faud essPAIdnDeY NBLRREI&h Bf SERONTBRYaPr hdBSY . part and an iron

el enment; and a secondary part disposed between said first primary part and

said further part. 10. The linear notor according to claim9 including at

| east one spac paci [ LS ' r Ld furthep part.
11. The Ii%éarg@% 6%§%%%%§%¥ﬂ%£%% %?gé%1 %hgge%%géﬁr% %g%?gﬁﬂp%gﬁgry part
I ncl udes afrdm@isis ofengt Nacgd dsda JPERDEOS dPtH2saiflefreaeapagetor

according to claim9 wherein_said _first prinpar art, said_further part

and said §3&mﬂﬂﬁ)PP?Eﬁ$9%r%chh?ibﬁ?%ﬁc?oa%%e?%ﬁ 8314 Bbr hEABRt magnet

one magnet being arranged in the lattice.

6. The secondary part according to claim 1 wherein said

frame is constructed of a scolid material.

7. The secondary part according to claim 6 wherein
said frame is constructed of at least one sheet of metal

material.

8. The secondary part according to claim 1 wherein each

said at least one magnet is a permanent magnet.

9. A linear motor with a said secondary part according
to claim 1 further comprising: a first primary part; a
further part being one of a secondary primary part and an
iron element; and a secondary part disposed between said

first primary part and said further part.

10. The linear motor according to claim 9 including at
least one spacer spacing said first primary part from

said further part.

11. The linear motor according to claim 9 wherein said

first primary part includes at least one winding.



synchronous notor. 13. The |inear notor according to claim9 wherein said
further part is one of a magnetic short-circuit nenber and said second
primary part including at | east one wi nding. 14. The |inear notor accordin
claim9 wherein the linear notor functions as an el evator door driVbJMﬂﬂW?
said first primary part and said further part adapted to be fastened to an
el evator door and said secondary part lédapted to be attached to one of an
el evator car and a floor of a building. 15. The linear notor according
claim9 wherein the |Ilinear notor functions as an el evator door drive with
said firstldpri mehy haméanndosar dadaotdeng peotchaapt @edwherebrs atfidched to

one of an g]evator,  car and a flop f buil din nd said secqndary part
adapted tof He d HIEY Bortn BRidat oF CHBbrPAEE, SHAeSATAeaPoRBABF Y accor di ng

to clai m 9dncl b %@figﬁ@é‘étté’”@%@fa@e shi dg ﬁéﬁﬁ&ﬂén@nﬂagné@ | er engagi ng
said first primary part] said further part and said secondary part.
synchronous motor.

13. The linear motor according to claim 9 wherein said
further part is one of a magnetic short-circuit member
and said second primary part including at least one

winding.

14, The linear motor according claim 9 wherein the
linear motor functions as an elevator door drive with
said first primary part and said further part adapted to
be fastened to an elevator door and said seccondary part
adapted to be attached to one of an elevator car and a

floor of a building.

15. The linear motor according claim 9 wherein the
linear motor functicns as an elevator door drive with
said first primary part and said further part adapted to
be attached to one of an elevator car and a floor of a
building and said secondary part adapted to be fastened

to an elevator door.

16. The linear motor according to claim 92 including at
least cone of a slide element and a roller engaging said
first primary part, said further part and said secondary

part.



