19 OCT 2004 1 DESCRI PTI ON A PLATEN FOR PLANAR LI NEAR MOTOR 5 TECHNI CAL

FI ELD The present invention relates to a platen used as a st at Br 0Cdf 2804

pl anar |inear notor, nore particularly relates to a platen conprised of a

plurality of magnetic sheets. BACKGROUND ART 10 First, eprEq:jT%ﬂgl %9?19
itis CC{ITDI’I sed

principle of a Sawyer |inear notor in FIG 30, it
of a platen (stator) 10 conpri sedD%?égIgggggti c thick plate on whose

surface is repeatedly fornmed platen dots D at a spatial period of the dot
pitch P and a novable nenber (traveling nenber) 20 conprised of a

per manent. 15 magnet M fSLAJENeESR Fd-AAA% dsI MaghdiQLXOR | ux, first and
second vyokes Y1 (Y2) bonded to the magnetic pole surface to be arranged

in parallel to the direction of advance and provided with first and second

branched magnetpayypetar, | egsr.A and A' (B and B'), series-connected first
and second A-phase excitation cails CA 20 and CA'_wound around the first

and second br dih@d sfRjHetiny patien redstasand A PHILYhAIFSG 45 poREAYPT
series-c c i.rst n - i taf ' a '
wound ar gund PRANFE, Sin88R BT EIANE SIRAN FLERAS (S0 388 o
t he secommmpydleedyf andlwwe pole deetdyfeprdf esltéengs pol es) KA and KA (KB

25 and KB' ) forned at_ each of the bottomends of the first and second
br anched mgn@ﬁ%ﬁ%WQeﬂdﬁTA and A (B and B') and arranged in the

diregpi on of advance Al litEmpheObringipfie Be dotapibeh1iReaFeh8togach
branched nmagnetic path leg nay be forned with only one pole tooth, but in
t he even@sofshoeverdal hthe FpatitallpremeBicerelef i@ thl3ezpetstatorhel@l osest

(g0t 2 oF 5By RO 8B e R APTEs Bt s N A eyl pelver e
leg A (EBrhedspietenodbhat Dthae s patdtala plresesdiictth thesgett pi bchhe aed osest
dots ar easgg)\fré}gfeinrllel:[nlgeerd%é’ggx;éf{]né)fme%%vear C%Ob%ox%é%ggg% of a permanent .

15 magnet M for generating a bias magnetic flux, first and second
yokes Y1 (Y2) bonded to the magnetic pole surface to be arranged
in parallel to the direction of advance and provided with first
and second branched magnetic path legs A and A' (B and B'),
series-connected first and second A-phase excitation coils CA

20 and CA' wound around the first and second branched magnetic path
legs A and A' of the first yoke Y1, series-connected first and
second B—phase excitation coils CB and CB' wound around the first

( ; and second branched magnetic path }egs B and B' of the second

yoke Y2, and two pole teeth (projecting poles) KA and KA' (KB

25 and<KB') formed at each of the bottom ends of the first and second
branched magnetic path legs A and A' (B and B'} and arranged in
the direction of advance at intervals of 1/2 of the dot pitch
P. Here, each branched magnetic path leg may be formed with only
one pole tooth, but in the event of several, the spatial phase

30 held with respect to the closest dots of the platen dots D is
the same. Further, the interval between the first branched
magnetic path leg A (B) and second branched magnetic path leg
A' (B') is set so that the spatial phases with respect to the

closest dots are shifted in the direction of advance by exactly
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' 219 OCT, 2004 PCT/JPOL/ 02519 P/ 2. Further, the interval bgtween the
second branched magnetic path leg A and the first branched rgad}&'[ iZggpat h
leg Bis set so that the spatial phases with respect to the closest dots
are shifted in the direction of advance by exactly P/ 4. 5pdherooyvahiie

nenber 2@ Baspg, phessurhiethelfvel asdiehete sardnbl akscEbiOM cabove
the surface of the platen 10 by blown pressurized air. As shown in FIG

30A, if @aBhphase Adumrehtthef fittwd ibramsthred ewh gotard tBatls feopwh THiraagh
only the termnal of the first and. second B-phas XGl ion.coils CB and
a8 " of ' 16% hBoboEBRCYBKEA Y2 ATEE Ot o)t s 'Wagher FEOPTEY SUBCt8 T he
per manent;hagghet ;M bl @hsedihg alt eldatidg ppgnelidt f lmx due  to the
second excitation coil CB are superposed and strengthened to generate a
concehtrat ed Fagnapivebflleuxepbeti 68 BabnatecaFvr1gap def viekrrien foPEt t eet h

KB' of the second branc net i 1 th | ' e gl ts D
and D2 aﬁ‘Bdsfifiﬂngsﬂh%ﬂg?iyg%??‘f;e d%%v ﬁ“h%&adp% g%?ggﬁhsﬁgtgpolﬁh@ﬁ%@gt
dots D1 prdssB2izAbseiranaal baenat iAgrragnstAc £ ux B-spleqpd icdtent hef pol e
teeth CB of the first branched magnetic.path leg Bin a directian

cancel i ngheut 1L HetBRASImgREIE YT 1k F 1o mart haetiohy Arsie d e gt '@ 2e® £ | ux
portion ;'eghé%_{'? £ 9@%55?8&8%-;2&99@ é@@ig@@f@ﬁ'&oii%s caprdped,of the

concentra magnet i c rom t he second ranched magnetic path leg B
of tire sehendeyokd Yakbrahchedt eniyt biee ilwsadaenafngthiec pllateniuk) tyadses

through the first and second branched magnetic path legs A a ' pf the
first yoR8r®8nept %ﬁ?n?ﬁeMpg&P‘éttgﬂ?‘ﬁ ’%Ae nﬁt%@%ﬁrrﬁq "ﬁ"%ﬁectl%ecdr}ﬂéﬁhe 4% path
leg A argpdelayedonn dhei dif £64 i1 0EBaduaneapbypexaatdyd Bi4envithienfeRs pect
to the closest dots D15 and D14. Therefore, the closest dots D15 and D14

pul | thetpoyen¢eath KAc‘bncen‘erd-tﬁécpb@netbﬁ &bvaneerbionne Brakdieedir
e oo e B0e4 82041 SPLI A, 0% O e peanl rancied agpe
respect $9chhee§l sesha €akscPbBecandab®sdue kadtbe ehhestbbagthed magnetic
Flux. Aecor i gl Yi tcrilfa\-(a:ltOI;.seestoldeOttsee%]}-loK%r']dtc?gt}?glcllotsheestpcc):llo?:st %?Lt rc:-]md
magnetically P
D2. Also, an alternating magnetic flux is applied to the pole
teeth CB of the first branched magnetic path leg B in a direction
canceling out the bias magnetic flux, so an extinguished magnetic
20 flux portion B is formed. On the other hand, the magnetic flux
comprised of the concentrated magnetic flux from the second
branched magnetic path leg B' of the second yoke YZ branched
via the inside of the platen 10 passes through the first and
. second branched magnetic path legs A and A' of the first yoke
25 Y1, but the pole teeth KA of the first branched magnetic path
leg A are delayed in the direction of advance by exactly P/4
with respect to the closest dots D15 and D14. Therefore, the
closest dots D15 and D14 pull the pole teeth KA in the direction
of advance by one branched magnetic flux and the pole teeth KA'
30 of the second branched magnetic path leg A' proceed in the
direction of advance by exactly P/4 with respect to the closest
dots D10 and D9 due to the other branched magnetic flux.
Accordingly, the closest dots D10 and D9 pull the pole teeth

KA' in a direction opposite to the direction of advance.



KA" in a direction opposite to the direction of advance. 3 19 OCT 2004
PCT/ JPO1/ 02519 Therefore, the thrust in the direction of adyqan rﬂ] %he
pul | back force in the reverse directioh match each ot her perfegﬁr\@ rq
the first yoke Y1 as a whole is balanced. That is, a thruskcrhmanedred e

magnetic flux porti ' erafed;bpcthenddf agRR e hetaeer phe1pate
teeth KATIcK]ferteﬁéjrfei’rg}tqeBErHalﬁlcsﬁ:ggﬁntg{gnetli ccpatrr1l Iéag A and the cl osest dots
D15 and BRi4cewiinl e ha puddrank diorae: idn anchehl emgnerilees | pRrpoetivnandis
generated in the air gap _ between thed]&olsbe#leeth KB, .of,  the SEC&,I;IQ g)r anched

magnet i ¢ that Kirség yBkEnd t Fe @ JEBse Pl %o The 51" yoke VI
itself 10 beconmes a st ahl e point t et rActi PR HRotent i

Next, as PR efjnmlglg@e%(f& i fnoolj&lp%gsga%%r ﬁdgglte%tggte?ﬁel i 11 ust ratgzd(}}

pol arjt yﬂe%w%gppltih%dgfoqeorﬁe)éttrhwt s fTited SEDf st Nerafdlied maghseconsafk phase
excitation coils CA and CA of the first yoke Yl, the air gﬁg bet ween t he
pol e teetilegkA efdt hbef ciosess BpaAchéd AagnBLfc Paihe| 8PA BRCK HeEPEFDsest
dots D15 and D14 swtches from vvha,r'; had_been t he thcréu tinb-rt %C'rﬁ?r [ﬁaqyeti C
flux porreashsdi AREGEALE yF Ipef AF PP he ¢SnEERGFEET migneti €11

portion onpr | he bi.gs etihe ELydnal wsahbredl hogmatiagpamgnetic
flux fro et%ﬂ'nggegggdgé%%i ?S?anKgggf@ 4 20 su%erpo%eq,evmﬁ(ﬁe t he, %?)I e teeth
KA of thegsecordtheantbedst nbgnetil® pathD$ egoAthewf st Mcdid Yhel gl back
branched magnetic flux portiaon t.Q the extingui d i portion
8, &® tkECEMESest SE6L DS Ed O%lf(}%e[ r"barrcbrfeytlrr(ggane |ac%1I : y g%%tgveﬁﬁl{ég(l pol e
teeth KA and fdyanciRg shiymstroeaw.s 3B, hief oy abighamatmrr2mt26f Qrhd he

ot her hand, a branched magnetic flux to formthe Qk{)ncentrat d gtg;}lti c
flux at tiRdubtrstebr mediad tyadfetS PRI P Yoft %et@‘r*’?%‘iae]y% ©
t hrough the _insjde of _ n  +Ras$88S-d M ouhahhecA 1 3t tRAC SesHONd
branchedtflgf'ﬁaﬁe‘_flri“:j;i Sﬁzﬁ%&qjggg’hgé%aﬁéeép of th% secondayoke Y2. The pole teeth
KB of thgolkirst, BBebrdnclmeg imdnetarc th Pdley Waddl tith f die He rst

ext i ngui shed magnetic fl.ux rtion. (3 t hr r gragpetp gy f 1 ux
portion BroRfPeE PREVELIE [P‘%%%lﬁg (Aofa tﬂ%te&geecéc}noﬁsrgr%qﬁ D

switches from what had been the thrust branched magnetic flux

portion 0 immediately before to the concentrated magnetic flux

portion @ comprised of the bias magnetic flux plus the
alternating magnetic flux from the second excitation coil 4
20 superposed, while the pole teeth KA' of the second branched
magnetic path leg A' switch from the pullback branched magnetic
. flux portion 7T to the extinguished magnetic flux portion B,
so the closest dots D15 and D14 strongly magnetically draw the
pole teeth KA and advancing thrust occurs at the movable member
25 20. On the other hand, a branched magnetic flux to form the
concentrated magnetic flux at the first branched magnetic path
leg A of the first yoke Y1l through the inside of the platen 10
passes through the first and second branched magnetic path legs
B and B' of the second yoke YZ2. The pole teeth KB of the first

30 branched magnetic path leg B switch from the extinguished

magnetic flux portion B to the thrust branched magnetic flux

portion 0, while the pole teeth KB' of the second branched

magnetic path leg B' switch from the concentrated magnetic flux
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an in-pl anar perpen

magnetic path leg B switch fromthe concentrated magnetic flux 1 19 OCT
2004 PCT/JP01/ 02519 portion a to the pull back branched madet)ET fA00k
portion T.' Therefore, due to the sw t&hing of the two-phase current, the
novabl e menber 20 advances by exactly P/ 4. If including th@CT,eg@@ily@gglgn

atterns of FIGS. 3 d hat se b r re four
gxm tati &4 otner(ﬁs %gﬁe @E&Pta coﬁpd]%agoneotcluéongur%tfg%]fm?hz
exci tati g Hatd grns &@%W'&l enhes 20 @@é/aﬂﬁ@spﬁayé tipesnandthe

proceeds by exactl'y one worth of distance. In the process of the
Swi t chi ngloarfal:i]hae ntembephé’sﬂs ariwarerds lay téwastly of Cé- i §f génetngengathehe pole

teeth :LO noving fromthe thr a d |cf | to the
concent r&txéiitlfi’ég‘ﬁ’é"t |F@t'ftletﬁpspd?ftu EEJH'?% né:(%g &f‘%%g?@% Jfﬁn%rgﬁﬁ Hag(remt or
having aJmvaflie f@{é&%f x\@'fdhfﬁéé@csltm@f@{Ip/atiﬁemnalaﬁnﬁh@n@ktyﬁatﬂoﬁhe
Y- axi aI an Y-axial directions using such a Sawyer |inear notor, for

exanpl e, cbalass seehyi nn@apanesleo@néhanéﬁ@ﬁtw'a%@ﬂtP%bﬁi—’@ét| *éhe(%‘kﬁli?}e No.

9- 261944, 1 and, FIG_ 3 10
For ned o SPRETRL: BV RUPF AcEOU | WD ST AR b B Rbs 0l SParP bt b

arrangedoh+& f&t A6ttt QOIS tpﬁ:ocm})lsab:lﬁ ﬁmb@m*m}mmgsaﬁ ti“fie x- axi s

novabl e nmenbers 20 havi ng 20 stripe-shaped projecti ng £tg| %ﬁt agd KA'
(KB and KB‘O)-Ph@éﬁaPPéFefl thehruss £o4r@® bF AU RYTT t %%%

di t d Y- 449 2
pol 1% Liﬁﬁ%&agaﬁ%éhi\t OB ERa L RS A T o P %@%ﬁﬂdé rOV ng.

drive in_t i r I 2 ipngcted by a support plate 30 in
copl%eXt% éi GHU ggl(réttl(ryglfalt@or?shl pl On the other hand, the platen

serving as thecstaan zessepliadlar fldmeare npltanarhdvireara mutorb As esembeur e
iron plate formed by _a single block materi al

1 as) t.he tghatyen bod% néj has a
backi ng 3BifEi APYES] ﬁ’daﬁ’l dftWR YA S L ol lat’d bdHaed 154 ack
surface Ry, ueldi agrerfoﬁslszaQ@g efichhe splvgben Degdyr infotiear, MEdr eMdntpId at en

dots arranged in a matrix by cutting. A resin etc.

15 as seen in Japanese Unexamined Patent Publication (Kokai) No.
9-261944, as shown in FIG. 31 and FIG. 32, there are provided
a platen 10 formed on the platen surface with substantially
square-top platen dots D arranged in a matrix and a composite
movable member comprised of X-axis movable members 20 having

20 stripe-shaped projecting pole teeth KA and KA' (KB and KB')
parallel to the Y-axis and providing drive in the X-axial
direction and Y-axis movable members 20Y having stripe-shaped
projecting pole teeth KA and KA' (KB and KB') parallel to the
X-axis and providing drive in the Y-axial direction - all

25 connected by a support plate 30 in an in-planar perpendicular
relationship.

On the other hand, the platen serving as the stator essential

for the planar linear motor uses a pure iron plate formed by
a single block material as the platen body and has a backing

30 reinforcing plate of a thick steel plate bonded to the back
surface by welding. The surface of the platen body is formed
with platen dots arranged in a matrix by cutting. A resin etc.

is filled in the lattice-like grooves between the dots, then

the surface is flattened by precision polishing. The backing
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is filled inthe lattice-like grooves between the dots, then, .the _surface
is flattendd by precision polishing. The backing 9 OCT 2004 1& 0CT 2004

PCT/ JP01/ 02519 reinforcing plate is required for preventing warping of the
pl aten surface and ensuring flatness when precision polishiogyJrohecgdiat en

surface. |4, & QUi d (oM. Al aten-body- e sisetorimseyeng wanpedgyotuthent

nat ur al | yr occurs e magnetic flux passing 5 through the_inside of
the pl at g gy ofridies ami forsncon i flatkespl el BECEhel AT Raghebitfng

characteristic is poor and th ower .laoss_ {Ii )s a efore
it is diffiecoletes SBFQF‘HE'alﬁiégﬁ’%ﬁeéﬁ?nhﬁ)%#?ﬁr%cgﬁ ogr gégﬁbvg ‘I'q%@rgr'réhber

and a large r Rag ipa 1S, beguirkeshie thethegherndthiec fflequeasyinbe
driving ta% Sggpoﬁﬁr%ﬁ?rent (cufyr ent pulse) is nade and _the higher t he

speeds oftHheqdearcénside abrhe apipdep PABY tf (It YRéECFR FTaRIVPHE

the effici d x thrust .f . [ .
Ther of or B1atH5e. BPOCAREC PAVBRESFE ot T e | AEa 61 SUphracer i T Tee The

suppressing 15 the
OCCU”enCl%hs%f (ihe edd £oNGe @t ahle tpbatenrkody anddigalcalhgtoaohtghn
speed, high thrust, and high efficiency planar linear nnﬁor by. using a
stacked nenbeh spomyt, Séghothaupt feaGe JOBRPLFAMRG 2B *BFor U EkEhpl e, a
t hi ckness of nQt nore than , ﬂj!&je | Pen ) | ehe Sheetigdge
surface $§% Cdf(%ytﬁlé3 StHE le%El(jZqurr%enbher asyﬁl]g@pifg?%n sﬁ%f_ace. | f us?lng a
stackgd e ief caheens (esrtéet phdtsn bodyadsiamcethn lddipPretPeades

not easily pass through the stacked. interfaces (j,0i S e o} he
magnet i c ofsfidet 3dvVaRECocENFr BALS Bﬁ’pjac?]ﬂé%e cccﬁlrrr"gn f%%%ebgggggpé)égs{ég% S0

it is pogsihle 4R r@pﬁiigfe@qﬂi alpsneed, thight thonss /phigh c@bswefibt toehcy
pl anar |inear notor. Here, the magnet flux in the stacked nenber is
refract etbecormeld.ocked at the joined surfaces and conversely the magnetic

resistance is high,so i WS bt vERabristgd@sheotdae bifad bpproossndl e to
form a magnet iijg)egﬁérfcouﬁ%' fL'(})lr anéa vancivng mggngeti c 30 flux along the, nornal

di r egti onHef obberjenredo s weaedsyafior that the platen body and réalizing
a high speed, high thrust, and high efficiency planar linear
motor by,using a stacked member comprised of a plurality of
magnetic sheets (for example, a thickness of not more than 1

mm), and using the parallel sheet edge surface side of the stacked
20 member as the platen surface. I1f using a stacked member of sheets
as the platen body, since an eddy current does not easily pass
through the stacked interfaces (joined surfaces) of the magnetic
sheets, the occurrence of an eddy current can be suppressed,
so it is possible to realize a high speed, high thrust, high
25 efficiency planar linear motor.

Here, the magnet flux in the stacked member is refracted

or blocked at the joined surfaces and conversely the magnetic

resistance is high, so it was thought that it was not actually
possible to form a magnetic circuit for an advancing magnetic

3p flux along the normal direction of the joined surfaces and that
advance of the monoaxial movable member in the direction
pefpendicular to the sheet edge direction was impossible. The
present applicant, however, as disclosed in Japanese Patent

Application No. 2000-56721, found that in the case of an n-phase
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advance of the nonoaxi al novable nmenber in the direction perpendicular to
t he sheet édge direction was inpossible. The present appli qﬁ]t ‘Ecaﬁﬁ%(er,
as disclosed in Japanese Patent Application No. 2000-55721, Oq,l[‘h at in
the case of an n-phase i 6 19 O CT 2004 PCT/JP01/ 02519 dri wercimonemtsiand a
novabl e nenber havi | 6@%&&%&% Pah4-6f g CORPEL sedrofic2BoBuRber Of
el ectrodgﬁiléveet t{uﬁ]%‘er}?ﬁlzchglaggﬁro e teeth %re arra% ed laterally in a line
in an eqyiataleant cepatiedd phash relabe onshi plefthodespeetnt ol hehel osest
dots 5 arranged in the sheet edge djrection.of.the.nagneti ; he 2n
number ofelelcdgadsdeceebt Ar A rﬁrﬁ%fgéa%&ragtlé(gjgrérae&l n%ols%i ta?]o%gsﬁé%leﬁrtone
dot pitch (P). i;n ¢ ¢ HASCEh Opi O rébsetOi fedtsyrtacessof dobe

magnet i csﬁ?ét)eltasl, pan%%]%eé%pa% a?qu}%lasle Wi t%grespect to the closest dots

arr anged drirdriedammalhedi stentti caddd diféeripy phcrlepenegnetiexakefySt he

di fference in spatial phase P/ 2 t he novabl er. havi h an
el ect r odé-heodrh st (P t %\ %?%%Ilmni " a%l{/]garl]c %% %r%t ?%%&?%§%ﬁe

di rect i on, paraendi gulalsd Qrideushests edgepsl recthomoifien dsiagt fost atked
menber conprised of a |large nunber 15 of nmagnetic sheets stacked toget her
as the plateenobody, swasf alees fofohheten sRbhe #§eetisn PRATGIFEREE16f PR2SFi near
motor, it i ossible to obtain_ad [ ufacturing susbcasoh he
ability t‘“bltﬁ'b?'" Pﬁ@gpﬁ%ttg’r? El% gegﬁ %‘ﬁgé %aqg%enltd%grgﬂeet s not by " a Cutti ng

st ep, o butyipreat i REceEmanpeneh @ressly Simeelintde ndme20nsspgkédlspiraace,

but the parallel sheet edge surface of the stacked nenber e

| at er al drPd§§L)seéb?G?9V4kéP%§‘§Hlb§§ heReng I SHEh 28 e © %\%é)\(/%?', 8%%1?%%?

ain a

platen surface of A ..578 8 JavBrcindn st N6h st i thehapedctbgnetic sheets
of a thickness -of 1

1 mm over 1000 sheets becone necessary. The stacked
t hi cknespereruEcones: oy elthahddr t¢¢@s ¢rerter®®han the width of the

T LR o ot ack B MIGHTH & U By oo e e o e v Tul |

consiger affi aadne iR Niraidi Ngthekehapegether as the platen body, aside
from the advantages in performance of the linear motor, it is
possible to obtain advantages in manufacturing such as the
ability to form the platen dots on the magnetic sheets not by
a cutting step, but by etching or a punch press. Since not the

20 stacked surface, but the parallel sheet edge surface of the
stacked member (sheet edge lateral cross-section) is used as
the platen surface, however, to obtain a platen surface of a
sizeofilm:clrnusingstrip-shapednmgneticsheetsofeathickness
of 1 mm, over 1000 sheets become necessary. The stacked thickness

25 becomes more than 10 times greater than the width of the
strip-shaped magnetic sheets (corresponding to thickness of
platen body} in this stacked structure. In view of this, it is
necessary to give full consideration to maintaining the shape
of the stacked member itself and to prevent deformation.

30 Therefore, in view of these problems, a first object of
the present invention is to-provide for practical use a platen
for a planar linear motor using a stacked member of magnetic

sheets by realizing a binding structure of the magnetic sheets.

A second object of the present invention is to provide for



of the stacked nenber itself and to prevent deformation. 30 Therefore, in
view df thése problems, a first object of the present i nvengi grETi spsd
provide for practical use a platen for a planar |inear notor using a
stacked nenber of magnetic sheets by realizing a binding struecour@saf the

magneti c i Qb et 9f 1 hea PrESesY r intet el nigsat ot cked de
for | 1@)%%%88}1 @%%’/E%%g%/ 02519 pra%ti cal use a platen for a planar |inear

mot or uskegbarsbackegnembobeneetsipgneeatisheetd HYrPEEPTYi TR 5S¢ iRE ure

restricting . torsional deformation of the, st.ack ef: At b bj,ect of
the pres&RESiADEAt ABACTFEAESOPr 8Yi ﬁBefB a5K5E ﬁggﬁegggga{'%%ﬁ?eﬁbég?grbg

planar lipea SiBHc 205t asked PRHVEEOf oPBENEtt Loashest salylakahi zi ng
reduced %@l%ghfgg%ﬂft&hg stackgd merrber}.H? DI SCLOSURE. OF I NVENTI ON A pl aten for

a pl apar foirneaplmaber laceardmed oo WsHe g riesERCKEhVETION Gl FAIVTHRE wit h

a platen body using a.stacked nenber =10 . conpsi s sber of
magnet i ¢ S§REEESPY g@ﬁéﬂizéﬁ‘@ §F§§f§g twgdékﬁe%nﬁ?{a%an%éaéln%%e nunber of

pl aten dots feraRdokDrE obwangirmensiNonal array at one parallel sheet edge
surf ace side (platen surface) of_ the stacked rrenbedzai;n Itt h%i a connetcti ng
beam nember Bupbatreifpra BlapaskbiNARATRTAE FEGHA U St L1937

positions in %he shgetrggg(%e%;‘grﬁ)eriag%&%g:%dﬁgogyh%iggrgl s €hcpd@afemssge

surface $PJE"GFOPhe"stae i ndi ng means for binding the
nmagneg i ccgﬁgeﬁgebﬁiﬂ\aemﬁ(j‘ennmbem pAmealdrelt ishebeetadye B ate shafekethd t he

connecting beam nenmbers. /According to this caonfij ti ':n_q?e st acked
nmenber 209r§hBsuABdi A2Y1pEr 5eﬂar‘f%&| gllmilj)lerrecqtfi1 nl%l%(’)e% ﬁg&sshzfet ‘e g(l;ﬁ1 4

(direction, abikhas9bRan Rakal! ek sheepaedga surdees Bdgomedidary ieden
“menbers serving as the binding neans, breakdown or deformation., of

t he
stacked rpibeencanrbecelippt abseat aFkEENBRMPET nckt &3¢ 2pa? AT et 1B A&¥ T Ldge

surface side of th e L hS 4 20 dithe-ddatdress sas-ex 4l at en
sur f ace E‘Sﬁ'gﬁé 588%?%%iﬁéugtaggpg%flﬁg%db?%g{}bng neans gldo not oceupy t he

enti{e apeaiefohbeimtther spaehlddge direction at the other parallel sheet

edge surface side of the stacked member and a binding means fqr
binding the magnetic sheets between the other parallel sheet
edge surface side and the connecting beam members.

According to this configuration, since the stacked member
20 is bound in a perpendicular direction to the sheet edge direction

at the other parallel sheet edge surface by connecting beam
members serving as the binding means, breakdown or deformation

(”? of the stacked member can be suppressed. Further, since one
| parallel sheet edge surface side of the stacked member is free,
25 the flatness as a platen surface can be secured. Further, the
binding means do not occupy the entire area of the other parallel
sheet edge surface. The areas between the connecting beam members
are non-bound areas. Therefore, it is possible to suppress to
a maximum the working deformation or strain etc. of the magnetic
30 sheets accompanying the binding step from reaching the platen
surface side. By reducing the thickness of the stacked member
(width of magnetic sheets), it is possible to achieve a lower
cost and lighter weight of the platen. Of course, the connecting

beam members themselves function as support members of the



sheet edge surface. The areas between the connecting beam er re
non- bound areas. Therefore, it is possible to suppress to . r&&frﬁﬂ t he
wor ki ng deformation or strain etc. of tthe magnetic 30 sheets acconpanying
the binding step fromreaching the platen surface side. Bgcrewatiigplthe
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a stacked nenber. The present
i Nnventor $ rengagetatReliniensiv.e Foeseasohlentwhen employing binding means

using holes passing through the stacked member in the stacking
directionaskﬁndingholesand;uess—fittingthroughrodsthrough
the same, the compression stress extends from around the binding

holes at the time of press-fitting the throﬁgh rods. Further,

20 to provide the binding holes, it is necessary to increase the
width of the magnetic sheets by the amount of the binding margin.

. Therefore, use of binding means accompanied with stress is not

( E suitable for reducing the thickness of a stacked member.

/ The present inventors engaged in intensive research into
25 a binding means resistant to the occurrence of working stress
and as a result took note of a binding means using injection

of a fluid hardening (solidifying) material. Joints made using
brazing or welding can also in a certain sense be called binding
means using a fluid hardening material (filler material), but

30 at the time of brazing or welding, joining is difficult without
preheating the areas scheduled for joining of the base material
(stacked member) to a high temperature, so heat affected areas

and deformation under contraction due to rapid cooling occur

jj1thebasenmterial,thatis,thenmgneticsheets,theinsulating
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25 a binding neans resistant to the occurrence of working stress and as a
result took note of a binding neans using injection of a f1 ﬁl% ﬁaﬁﬁﬂ" ng
(solidifying) material. Joints nade. u$ing brazing or weldt!Hg &an oin
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support nenbers. ed connecting parts fasten.ng with the male parts
or the feﬂgEEheIH:Ip@ﬂﬁgg@fnmlﬁéeépécfk@ﬂ“%hﬁéhe&}:Sf‘#Itlgl‘r‘?gsgﬁa}(ﬁgrnﬁ%r?\k?%]g
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parts of 2FHe®cBReEt I hg”beam renbers provide the connecting _ function. The
mal e par tsnaecthagf Beame partvsnar @sf orpsd rdt mepberst-adked MAHARF in a step

before injecting the fluid_hardening. terial 19 sepireeas of
an anchofCBBEF6ANEr pF‘irFF’e%as%epﬁntghgﬂ%%uir{% gdra eni (r%g&%ateri al and thereby

attajf tPg Pindin@nel WRakLiked. mesibkiemyt e 1gringpiamg! jhainsiemd ret MIUrde i s
used so ?ﬁe binding function, while the molded joining parts gripping
parts of the connecting beam members provide the connecting
function. The male parts or the female parts are formed at the
stacked member in a step before injecting the fluid hardening
20 material so as to secure areas of an anchor action or filled
with the fluid hardening material and thereby attain the binding
function. Further the gripping joining structure is used so as
to attain a locking type fastening action. This is particularly
beneficial when supporting the platen hanging down. As the male
25 part, a stacked ridge comprised of projections provided at the
magnetic sheets may be used. The projections may be formed with
through holes. It is possible to form the edges of the projections
serrated in order to improve the filling power. Further, the
female part may be a groove formed by stacking notches provided
30 in the magnetic sheets. Male parts and female parts may be used
together as well. Further, binding holes or cut slits may also
be used. Since the binding means are made of a fluid hardening

material, before the step of injecting the fluid hardening

material, it is sufficient to form through holes etc. for forming



to attain a |l ocking type fastening action. This is particul y i cial
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together as well. Further, binding holes or cut slits may abﬁo tbe used.
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Here, the selection of the fluid hardening material is
important. Even an adhesive can provide a considerable attachment
force, but even if the bond strength is large, if the strength

20 of the solidified adhesive is weak, that solidified portion will
easily break, so use of amolten resin material or a molten metal
material is preferable. When using a molten metal material, even

( if the melt temperature is high, when the molten metal material
is injected, it is rapidly cooled and hardened, so the problem

25 of thermal strain is not that serious. However; it is preferable
to inject the melt while cooling the stacked member. It is also
possible to cool just the platen surface side. Further, it is
possible to use a filler material melting at a comparatively
low temperature. Preferably, an aluminum alloy having a melting

30 point of 200 to 400EC (brand name Alumite) or solder is suitable.
In the case of a low temperature solder, the casting becomes
incomplete at heat sinks of the stacked member and there is a
danger of formation of islands. In the case of a molten metal

material, the mechanical strength of the molded parts rises,



easily break, so use of a nolten resin material or a nolten netal nmaterial
is préferable. Wen using a nolten netal material, even ifl% HgCheA004
tenperature is high, when the nolten natlal naterial 1is injected, it is
rapi dly cool ed and hardened, so the problem 25 of thermal stfaipd1)s 10t
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Rat her, a poor conpatibility in fusion s . . .
metal materials with a poor compatibility in fusion bonding
becomes possible and the freedom of selection of the molten metal
material is increased. Rather, a poor compatibility in fusion
bonding means greater resistance to formation of heat affected
20 areas in the magnetic sheets (silicon steel sheets etc.}) and
deformation under contraction can be suppressed.
In this way, by employing an injection type joint of a fluid
hardening material, it is possible to simultaneously achieve
a binding function and a connecting function. This is however
25 not limited to just the stacked member and the connecting beam
members. It is also possible to interpose various auxiliary
members between the stacked member and the connecting heam
memberé.Thestackednmmber:hssupportedknrtheconnectingbeams,
but when configuring the platen by just these, if an outside
30 force or inertial force acts laterally on the stacked member
during transport of the platen etc., torsion will occur in the

magnetic sheets, the sheet edges will bend due to the torsion,

the advancing magnetic fields between staggered electrode teeth



bondi ng neans greater resistance to formation of heat affe%gd‘zo areas in
the magnetic sheets (silicon steel sheets etc.) and defor i &% Tudf&s :
contraction can be suppressed. In thisiway, by enploying an injection type
joint of a fluid hardening material, it is possible to siputapeaushy

ot |1 i PAdCR L Ra STk et e RBGP onl- T RE EBRGASY | A Coars nemel s. 11

€ connecti ng beam ne

is also ngg}ne' enb8skPbHeER0SE YAt QUS1akXi +bAs Yon NBabENSS het neeset fens
stacked nenber and the connecting beam nenbers. The stacked nenber is
suppor t edhby stihé leantbet ithg degss, ohwl ditie?icddfa GaINRF thessten by j ust

these, if an outside 30 f.orce or_ inerti.al .for t ]
st acked menbef1ed§ iDr"fG'trlg'nslﬁ‘optre;1 rtaft?el%pltgt g(rgf%evﬁg}es Atrgrcg{%énlav{m?ﬁ}%{[:%ur in

the JragpghicinBeshainkheasheehsedgrs whdlshendsulteates tde the siterked he
advanci ng magnetic fiel ds between staggered el ectrode teeth 18§ O 2004 12
PCT/ JP0176@2529 imfhehet apkany «imafidomary Gt adycht8hakE ,m%r%%dvance

may becgne inpossibl.e.. In rticul I ; serd t he
el 1 or - HoSERPERRESe5r A of t ROt dRcare. Tharerare it 1
pr ef er abkertetpievicde paaceuts bade kiingmplabcalishiiet) agsiimstt dthd eddtent he two
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of the outside frame. Further, the cki | .at I Q\ rt s t he
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surface of the backing plate, if the width dimensions of the
magnetic sheets are controlled to a high precision, the flatness
of the platen surface can be secured, use of strip-shaped magnetic
sheets having platen dot projections becomes possible, and the
20 step of forming the platen dots on the stacked member after
stacking can be eliminated. Note that the platen body and the
outside frame may suitably form a box structure.
On the other hand, as a structure enabling prevention of
deformation of the stacked member without using a backing plate,
55 there is a stacked member having bonding layers interposed
between the adjoining magnetic sheets. Of course, use of a backing
plate as well is also possible. As the bonding layers, coated
layers of an epoxy resin or other adhesive are suitable. It is
possible to repeatedly stack magnetic sheets while interposing
130 the bonding layers so as to obtain the stacked member. There
is no problem even with some unevenness 6f”¢oating. To control
the thickness of the bonding layers, for example, after coating
the adhesive on a magnetic sheet surface, cut pieces of the

magnetic sheets or other spacer materials may be scattered on



of the platen surface can be secured, use of strip-shaped nagnetic sheets
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the platen dots on the stacked nmenber after

stacki ng can be elim nat ed.
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Note that when employing an injection type joint of a molten
metal material for a stacked member having bonding layers of
an adhesive interposed in it, the molten metal material hardens
instantaneously. There is of course no problem with deterioration
of the adhesive. Rather, guick drying and curing of the adhesive
can be expected due to the surplus heat and the drying and aging
step can be simplified.

The platen dots may be formed on the parallel sheet edge
surface of the stacked member by shape-cutting electrodischarge
machining or may be formed by etching. Here, in the case of a
stacked member without bonding layers, the working fluid is
liable to penetrate deep into the clearances between the sheets.
In the case of a stacked member with bonding layers, when the
degree of adhesion is high, the bonding layers function as masks
against the working fluid, so deep penetration of the working
fluid can be prevented.

Now, explaining the specific binding means below, when using
a backing plate, the platen body is comprised of the stacked

member and a backing plate placed against the parallel sheet
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cross—section inverted L-shaped notches, lateral cross-section
F-shaped notches, lateral cross-section S-shaped notches, and
other notches forming grooves in lateral cross-section may be
formed in the magnetic sheets by punching before stacking, so
20 the female mating parts can be naturally formed. The invention
is not limited to the case of formation of openings or slits
etc. of female parts in the other parallel sheet edge surface
in the above way. It is also possible to provide through holes
in the stacking direction for serving as runners at positions
25 ciose to the other parallel sheet edge surface and form openings
or siits exposed at the other parallel sheet edge surface
discretely connected to these through holes.
When not using a backing plate, the binding means may also
be a welded joint formed by laser beam welding the abutting
30 surfaces of the side surface of a connecting beam member and
the parallel sheet edge surface along the same. The welding is
not arc welding or gas welding etc., but is instantaneous welding

restricting the welding zone, so thermal strain etc. of the

stacked member can be prevented. However, it is better to perform
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15 Lateral cross-section inverted T-shaped notches, lateral cross-section
i nvert'ed L-shaped notches, |ateral cross-section F-shaped rid§ c@g*\s,zdﬁteral
cross-section S-shaped notches, and otiser notches form ng grooves in

| ateral cross-section may be forned in the magnetic sheetg-py,pupchipg

before stacking, so 20 the f.enale matin S t d. The
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surface. Here, when the side end of a connecting beam nenber is the 5

pl at e edgechi btbke sicdesentihsudistancs sifadde RaAtestthitdnessal 159 théheet
edge surface, the wel.ded | oi T- ity the gange of
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portions. Therefore, it is preferable to use a
the parallel sheet edge surface. The support becomes broader
in range and stabler and the fillet welds are separated by the
width of the bent side end, so it is possible to prevent

superposition of thermal strain etc.

20 When the compatibility of the stacked member and the
connecting beams in laser beam welding is poor, spacers with
good cornpatib'ility are used. That is, each connecting beam member
is comprised of a beam body having a bent side end and a long
spacer placed against and fastened with the outside surface of

25 that bent side end. The binding means is made a welded joint
formed by laser beam welding the abutting parts of the long spacer
and the other parallel sheet edge surface along the same.

In the case of the injection type joint of the fluid
hardening material explained above, the functions are split among

30 the molded connecting part and molded joining part, but it is
also possible for substantially the same portion to provide both
functions. For example, the stacked member has grooves formed
along a perpendicular direction in the other parallel sheet edge

surface, each connecting beam member i1s provided with a beam
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of course the end of the long male part is inserted into the
end opening of the groove. Conversely, actions and effects
similar to the above are exhibited even by a structure providing
for example a long male part of a cross-section broad in the
front end and narrow in the base at the stacked member, forming
for example a groove of a cross-section narrow in opening and
broad in interior at the beam body side, loosely fitting together
the long male part and the groove, and £filling the fluid hardening
material in the clearances. A structure providing a long male
part or groove at the beam body side in this way, however, requires
the fastening of separate members or cutting work, which leads
to higher manufacturing costs.

Therefore, to form a simple binding means not using a backing
plate, it is preferable that the female part of the stacked member
be a groove, the connecting beam member have a bent side end,
the bent side end have a plurality of through holes discretely
arranged longitudinally in a line in the beam longitudinal
direction, the molded connecting part be a male molded part formed

py filling the groove, and the molded joining part be a

Wth a ngnfusi on bonding, fl uid hardeni ng mat.eri,al owever,. 10 whil e
a bi ndi n§*PaActioh toRh 68% Ned, -t % cl(?nﬁga &g 10c}¢i“§n%é(l§r?§£)tl%e
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groove for exanple narrow in opening and broad in interi or and maki ng t he
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and narrow i n base, a |locking action is715 exhibited, so a co t @d}'
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al ong the beam | Ongi t udi nal
projecting ridge is made broad in front end and narrow in base
in lateral cross-section.
Further, it is possible to employ a configuration in which

the female part is narrow in opening and broad in interior in

20 lateral cross—-section, each connecting beam member has a
plurality of notches formed discretely along the beam
longitudinal direction of its side end surface, the molded
connecting part is a male molded part formed by filling the
remaining clearance when the side end surface is made to abut

25 against the bottom surface of the groove, and the molded joining
part is a rivet-shaped molded part formed by the overflow of
the material from the opening of the groove. The locking of the
stacked member and molded connecting part need not be continuous
and may be just discrete as well.

30 Further, it is possible to employ a configuration in which
the female part of the stacked member is a first groove narrow
in opening and broad in interior in lateral cross-section, each

connecting beam member has a bent side end, the bent side end

has a second groove formed at its outside surface along the beam
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provige FIG. 2 is a perspective view of an X-axis movable member
in the motor.
FIG. 3 is a plan view of the spatial phase relationship

between the pole teeth of the X-axis movable member and platen

dots.

20 FIG. 4 is a side view of an X-axis movable member seen in
the X-axial direction.
FIGS. 5A to 5D are sectional views of the states cut along
('f the line B'-B', line B-B, line A'-A', and line A-A in FIG. 3.
FIG. 6 is a perspective view of a platen structure according
25 to an embodiment of the present invention.
FIG. 7 is a perspective view of a platen according to a
first embodiment of the present invention.

FIG. 8 is a front view of a platen according to the first

embodiment of the present invention.

30 FIG. 9 is a side view of a platen according to the first

embodiment of the present invention.
FIG. 10 is a perspective view of a binding structure of

a stacked member in a platen according to the first embodiment

of the present invention.



a |l ocking and connecting function. This corresponds to a 10 so-called

nol ded rivet. BRI EF DESCRI PTION OF DRAWNGS FIG 1 is a p r%pﬁgi%ﬁ vi ew of
t he general configuration of a two-phase planar |inear notor &i ng to
the present invention. 15 FIG 2 is a perspective view of P@/J%D?MZ%IB
nmovabl e rrenbe% in g%e.rmtor. FIG. 3 isf Iar]C vikeev(\élonﬁe kPeers éallf ase
rel ationship TB&tweeft tie®pBla™t Jetil & (HE &G T VAR & nember ah
platen dgts.s20 ka1 iy audl deovigevhel 1 ane Xo-axics moeabheareaherrseen in
the X-axial direction. FIGS. 5A to 5D are sectional views of the states cut
al ong the&Cl imeaBkeBtiohpdevBeB, dutna@langatheaddng e Aot iREH G18. FIG
6 is a perspective.yiew of _a_platen_structur ccordi X _
enbodi nent of %ﬁhe E)?e%gnfj Pﬁ\yéﬁtel{%ﬁyeﬂvée% Ol%s%a%pgsds%gcat(iz%oegé\}i%to? a

pl at en agsepAiNEmbB8damehicr 5t efogireeen tofi nivkeitirgsent invention. FIG 8 is
a front view of a {)I aten according to the first enbodi nent of the present
i nvention. 30FFFG 19 jssaafspaé view of & biriednaseesrdnggtPot e F5and

enbodi ment, of,.t pr.es i iLO . 10 is a perspective view of a
bi ndi ng %%‘?88‘%@?@%15% gﬂét ggéggyrtreq evlrélni@r%oé'pl aten according to the first
enbodi nent of1thel presentsiideeriteivonf A Titeil 200drd18g PCT/tHR) HQ25610
FIG 11Ais a plan view of the stacked nenber, FIG 11B is a sectional

vi ew cut BEPBAGERE PfnENB-BrBFERFGIPYEAY1SAd FIG  11C is a sectional view

cut @l ong thepfgne;§-¢50f FLGspdd€ivEl Giek2oirs aa bRAUSPRCitHRIMEW @ff a
platen according to a 5 second enbodi nent of the present invention. FIG
13 is a &romckedweasfber gragenlatesr dfngrédnghieo sdvmgcond embodiment

of the present invention.
FIG. 16 is a perspective view of a binding structure of
a stacked member with bonding layers interposed in the platen
15 according to the second embodiment of the present invention.
FIG. 17 is a perspective view of a binding structure
according to a third embodiment of the present invention.
FIG. 18 is a perspective view of a binding structure
according to a fourth embodiment of the present invention.
20 FIG. 19 is a perspective view of a binding structure
according to a fifth embodiment of the present invention.
FIG. 20 is a perspective view of a modification of a binding
structure according to a fifth embodiment of the present
invention.
25 " FIGS. 21A to 21G.are plan views of the shapes of strip-shaped
magnetic sheets.
FIG. 22 is a perspective view of a binding structure
according to a sixth embodiment of the present invention.
FIG. 23 is a perspective view of a binding structure
30 according to a seventh embodiment of the present invention.
FIG. 24 is a perspective view of a side end of a connecting
beam member used in the seventh embodiment.
FIG. 25 is a perspective view of a binding structure

according to an eighth embodiment of the present invention.



enbodi nent of the present invention. FIG 14 is a side view of a platen

according to the second enbodi ment of the present invengggnﬂc%o ﬁg@. 15 is
a perspective view of a binding structace of a stacked nenber iﬁ pl at en
according to the second enbodi nent of the present inventigw, Bh{Ges16cis a
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structure according to a third embodi rent of the present invention. FIG
18 is a perspé&cbhve view of a binding structure according to a fourth

enbodi nent of e esent | ti 20.El G £19 i : S el T o iew of a
bi ndi ng strucFEEe 2 C&Sraiﬁg!% eg%PWFt%lgkbgéi%éﬁ?jg?gﬁﬁe préggﬁﬁy

i nvend i 0Becobl®ng2@oi 8 aipehspasibidimevitewfoftha podiskindatiromerdficn bi ndi ng
structure according to a fifth enbodi nent of the present invention. 25
FIGS. 21A to ﬁl@&agé bFad PEERSST Ve VeRMpES &f Peidiids BT Wgnet i ¢

sheet s. A &2nLSt8 RETHRACLINBAMRENLOb A RNGraG ShT Ukt saECOrding Lo
a sixth &nbodr neAt ~of —t he present 1 nvention. |G 23 is a perspective view
of a binding piGuckar ¢s38 aecspdictg vieo vaeweednth bamdddionsitr usft urlge present

invention. FIG 24 is a_perspective view_.of a side _end.of necting
beam mendeFCHEEATi Aot AB %igénEW%QHﬁgﬁpﬁeﬁF.EEFGPrfgepg é“ﬁ?%%%%b'ive Vi ew

of aginding siEyctype +8C80hdERE beoaResbahthveshedioferheobpelta tiesent

invention. 20 5 FIG structure invention. FIG accordin )
for explaining the principle of a Sawyer motor (two-phase linear

motor).
FIG. 31 is a perspective view of the schematic configuration
of a conventional two-phase planar linear motor.

15 FIG. 32A is a plan view of a two-phase planar linear motor
in FIG. 31, FIG. 32B is a right side view of the same two-phase
planar linear motor, and FIG. 32C is a front view of the same
two-phase linear motor.

BEST MODE FOR CARRYING OUT THE INVENTION

20 First, before explaining the platen for a planar linear
motor according to the present invention, the general
configuration of a planar linear motor will be explained.

FIG. 1 is a perspective view of the general configuration
of a two-phase planar linear motor, FIG. 2 is a perspective view

25 of an X-axis movable member in the motor, FIG. 3 is a plan view
of the spatial phase relationship between the pole teeth of the
¥—axis movable member and platen dots, FIG. 4 is a side view
of an X-axis movable member seen in the X-axial direction; and
FIGS. S5A to D are sectional views of the states cut along the

30 line B'-B’', line B-B, line A'-A', and line A-A in FIG. 3.

The two-phase planar linear motor is comprised of a platen
body 50 having a platen surface 51 formed with a plurality of
platen dots D arranged in a matrix and a composite movable member

70 comprised of two X-axis movable members 60X and two Y-axis
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( predetermined time, then suitably thereafter raises the IC and

bi ndi ng

inserts it in an exit position. With this IC test handlerxr, the
platen body 50 is supported suspended upside down from the

15 illustrated state. The composite movable member 70 moves planarly
along the platen surface directly under the platen body 50 using

the contrast transfer as a base.

The platen body 50, as explained later, has a stacked member
comprised of a plurality of strip-shaped magnetic sheets T
20 stacked together. As shown in FIG. 1 and FIG. 2, one of the
parallel sheet edge surfaces is used as the platen surface 51.
The strip-shaped magnetic sheets T are for example silicon steel
( - sheets coated with insulating films of for example 0.35 to 0.5
mm thickness. The dot pitch P of the platen dots D (one spatial

25 period) is for example several mm.

Each of the Y-axis movable members 20Y is a movable member
advancing in the sheet edge direction (Y-axial direction} of
the magnetic sheets T. The first and second yokes Y1 (Y2), 1like
in the past, have stripe-shaped projecting pole teeth KA and

30 KA' (KB and KB'} parallel with the X-axis.

On the other hand, the pole teeth KAy and KA'yx (KBx and KB'y)
of the first and second éranched magnetic path legs A and A'
(B and B') of the first yoke Y1 of each of the X-axis movable

members 60X are flat in the Y-axial direction as shown in FIG.
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The two-phase planar linear notor is conprised of a.platen body 50 having
a platen surface 51 forned with a plurality of platen d\(,)\:jjs D itl'r ed in a
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base. The.phates bodye 5&br ahexplgtietad kakers Masoarstackads eferth.
conprised of a plurality of strip-shaped nmagnetic sheets T 20 stacked
t ogetther AsAshamowim (FIG @ andafdGrl & dheopel df tefk! piaPPel K&heettidge
surfaces, Ls use i t Iyf qed R StiHAA-Shaped pagRati

'Il(gr’é) fCoO(ril“pgf%asnl{)}\ege@sﬁaﬁc%ﬁ%slegg]%l%ilﬁget ) coa(tlded wWith i ngﬁl at i ng filns
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dots D (one spatial . 25 period) is for .exanp] e several a f . the
Y- axi s niaVanl% WSS’J?%FVSO% Or‘f)\)%ﬁ é’or%é]%ersura vcé%cion@;tlh% ﬁ%ggseﬁéleat edge
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second yokes Y1 (SYZ), i ke , . . .
15 ~closest dots arranged in the normal direction are shifted by

as a

increments of the spatial phase difference (P/4}.

In the pole tooth pattern 61 surrounded by the two-dot chain
line in FIG. 3, the pole tooth KAy is in register with the closest
dot D, a concentrated magnetic flux portion @ occurs in the

20 air gap as shown in FIG. 5D, the pole tooth KA'x is staggered
by exactly half a pitch with respect to the closest dot D, the
air gap as shown in FIG. 5C becomes an exfinguished magnetic
flux portion @, the pole tooth KBy is staggered advanced by
exactly P/4 from the closest dot D, the air gap shown in FIG.

25 5B becomes a pullback branched magnetic flux portion 7, the
pole tooth KB'y is staggered delayed by exactly P/4 from the
closest dot D, and the air gap shown in FIG. 5A becomes the thrust
branching magnetic flux portion 0. Each X-axis movable member
60X has a group of patterns comprised of the above group of pole

30 tooth patterns 61 repeated in the X-axial direction at a one-pitch

period.
The pole teeth KAy and KA'y (KBx and KB'x) of each pole tooth

pattern 61 all have equal spatial phases with respect to the
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in the past, have stripe-shaped projecting pole teeth KA and 30 KA (KB

and"KB') parallel with the X-axis. On the other hand, the pﬁlilag g??tﬂggAX
and KA X (KBX and KB' X) of the first 22nd second branched magneti c th
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D. The i rval t ween ., th , al t ktC = 0 e
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for eachidoth®it-chizinaispatiash, Perd ndgmePlicidithel hdort hdidadednoing
(X-axial directi o? of the joined surfaces of the magnetic sheets T to

f or m r owagnetdet A1uKo 14s ToEBRA Pl MG ST 9% dHEPot A tlethkax

and KA xs¢KBrea Al COAPNLSLRALR Labahald yral rAnaedeel s (Role daody

pattern) ting 1n one pitch are arranged staggered wthin one dot pitch
in the nstaak dueetbi arpbbstheuroendd ,suitfeaged eoft adid MEgnretiecershests T.
Further, the spatial phases held with respect to {he 15 cl osest dots

ar r anged2i hhrpetnbrarcher: Bgorshisr & 149 AEF PP 9 ncPenmtit §h6f PERESSFat i al
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P ot Sharfcriies: frphcehg aPRutst evEsRA! R e BITHARCRAAREATE, |
cl osest adohrBDstareeneenttat ed nhghebile frlowxhp®Bt'koinatbbecHraxinithe 20 air
gap as shown in FIG 5%)_,] the poJ e tooth KA X is stag red by exactly half
a pitch WFRCEESPect™ t'd?] FEONGs 8¥E tFOH Y, PERESSSr rd g ‘é%ts%b%?f’iaﬁ G 5C
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st aggered advanced by exactly P/4 fromthe closest dot D, the air gap
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the ;5pol &, 1908 N KB ¥ | Sy SEAa985Ed Af) avPd Yy 2xath ¥uwRkdnirgmptitess,

a thrust force acts on the pole tooth KBy in the X-axial direction.
An X-axial direction thrust force acts successively on the four
pole teeth of each pole tooth pattern 61 laterally elongated

in the Y-axial direction by the cycle of combination of the
20 concentrated magnetic flux portion @ and branched magnetic flux
portions 7 and 0, whereby the X-axis movable member 60X moves

translationally in the X-axial directionby a so-called "crawling

o motion". Of course, it moves translationally in the X-axial

direction even in the case of a platen comprised of a block

25 material.

In this way, since it is possible to realize an X-axis
movable member 60X giving thrust in the normal direction of the
joined surfaces of the stacked member, it is possible to realize
utilization of a stacked member of magnetic sheets T as the platen

30 body 50. Even if making the frequency of the drive period current
(current pulse) higher and making the speed of advance higher,
the thrust force does not fall that much up to the high-speed
region (2 m/sec). Therefore, it becomes possible to realize a

high speed, high thrust, and high efficiency linear motor.
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X-axial directi Xi aI direction thrust force acts successively on

t he fourcapel@ftaegtl}at@‘n @afch mdibl teootdh qrawishntBe denerepdmgnieldndgdtgid in

t he %é of el rrbl natd ?ﬁa%f t he 20 concentrated
b &hch&d

magne i ¢ eBS’rtl ons T and 6,

whereby the Xsaxte sovabher NRmes S FveRe pmmﬁﬁﬂmmwllty:hmg e o axi al
direction by a so-called "crawiing notion". O course, it noves
transl at&oblatbgti hrenehg&dagpanetdrr EduroRoEFaANi ¥ the TN arapraten

co rlsed of a block 25 material. ,
np magnetic flux porg?on @, the thrust branched magnetic flux

portion 0 and the concentrated magnetic flux portion @ occur
at the pole teeth of the opposite yokes, so a rotational moment
acting on the X-axis movable member 60X occurs in alternately
forward and reverse directions and the X-axis movable member
20 60X moves translationally along with the rotational vibration.
The higher the speed of travel, however, the smaller the ratio

of the rotational vibration with respect to the speed of travel.

- Here, considering the relationship between the dot pitch

P of the platen 50 (same as pitch of pole teeth of X-axis movable
25 member 60X) and the magnetic sheets T, the thickness of the
magnetic sheets T may be less or more than the dot pitch, but
for achieving high speed, high thrust, and high efficiency, it
is preferably less than the dot pitch. Taking note of the pole
teeth where the extinguished magnetic flux portion B occurs
30 in the magnetic circuit, the pole teeth have no direct relevance
to the thrust force or stability of the movable member. They

are just so to say assigned in series. Further, the pocle teeth

where the extinguished magnetic flux portion B occurs differ
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Further, it is not necessary to provide recesses between the
dots. The platen can also be fabricated easily. Further, the
leakage magnetic flux can be reduced and a higher efficiency

20 can be contributed to.

Now, FIG. 6 is a perspective view of a platen structure
according to an embodiment of the present invention. This platen
structure 80 is comprised of a platen body 90 having a stacked
member 91 comprised of a plﬁrality of strip-shaped magnetic

25 sheets (silicon steel sheets) stacked together and an outer frame
81 comprised of four side plates 81a to 81d surrounding the platen
body 90 and connected with each other. The facing pair of the
side plates 8la and 8lc of the outer frame 81 abut against the
two surfaces of the stacked member 91 in the stacking direction

3¢ and clamp the stacked member 91 and are clamped by the other
pair of the side plates 81b and 81d. Therefore, the platen
structure 80 is a box structure and can suppress torsiohai
deformation of the stacked member 91.

({First Embodiment)
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30

the top bent ends 94, the backing plate 92, and the back surface
of the.stackedlmember 91 and binding the‘large number of magnetic
sheets T are formed molded along the top bent ends 924.

As shown in FIG. 10, the back surface of the stacked member
91 is formed with dovetail grooves 9la along the direction
perpendicular to the sheet edge direction. Further, the backing
plate 92 has a plurality of first through holes 92a arranged
discretely in longitudinal lines across the strip-shaped
portions facing the dovetail grooves 9la. The top bent ends 94
havesecondthroughholés94aarrangeddiscretelyinlongitudinal
lines across the beam longitudinal direction and in register
with the first through holes 92a. An adhesive, molten resin
material, molten metal material, or other fluid material is
injected from the openings of the second through holes 94a or
the openings of the dovetail grooves 9la to fill the dovetail
grooves 9la and the through holes 94a and 92a and form joints
100 of the cured fluid hardening material. The joints 100 of
the fluid hardening material are comprised of the molded

connecting parts 101 filling and hardening in the dovetail

e
cture
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menber 91 conprised of a plurality of strip-shaped magnetic 25 sheets
(silicon steel sheets) stacked together and an outer frane (781 gonprised of
four side plates 8la to 81d surroundi ng7the platen body 90 and connected
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direction of the sheet edge direction as shown in FIG 9. Joints 100 of a
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Irection. UI’FI’SIGI’,
the jBacki®ds reduction of the cost.
FIG. 11A is a plaﬁ view of the stacked member 921, FIG. 11B

is a sectional view cut along the line b-b of FIG. 11A, and FIG.
11C is a sectional view cut along the line c-c of FIG. 11C. The
front surface of the stacked member 91 is formed with platen

20 dots D interfitting with projections of the strip-shaped magnetic
sheets T and forming planar square shapes arranged in a matrix.
The lattice grooves between the dots are filled with a resin
material W, and the surface is finished smooth. The platen dots
D may be formed by shape-cutting electrodischarge machining or

25 etching the surface of the stacked member 81 after binding the
stacked member 91 by the above binding means, but they may also
be formed by using as strip-shaped magnetic sheets T of a width
of about 5 cm fine blankings provided with platen dot projections
(high precision punched and pressed product), stacking a

30 plurality of these strip-shaped magnetic sheets T, and aligning
the platen dot projections. In this case, it is possible to

eliminate the step of forming the platen dots and possible to

greatly reduce the costs.

(Second Embodiment)
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nol ded j ol ning parts 'ui d hardening material used in this

exanpl e hardendahgmatuver &1 dprmbmg thermyndirgpmpensaimidhes itgethe dslinst

material, or filler erial -used.in di.ng. .. The .t hrou 0] es .nay be
(for med b§m88fiilﬁ'§f’%30g?5ii ?scgﬁﬁ""inb&tnesﬂ%ﬁ 1{%’0 éChreé'dt}:é)trfnoH%gfﬂtiéjocl&s “YraG
11A is appk@B vYbew 6f the-stskked renpers Hhoftéxr BB hd samowactddnrale vi ew
cut along the line b-b of FIG 11A and FIG 1€Jj{gepis,a.s ctiongl view cut
al ong t hebPrREecoE bhertirougle hahes P¢antt Sihg Mg kel adicked Srefber 91

is formedyw th ptabaRod0ndAts Pnintehibitkt 09GN tPEOire&licons referiifly S
trip- shaped magnetic
material exhibit a binding function and a connecting function,
but in the present example, since the backing plate 92 is not
provided, while the stacked member 21 can be firmly fastened
by the outside frame 81 (see FIG. 6), deformation of the outside
20 frame 91 may not be sufficiently suppressed at the time of
transport of the platen etc. If the outside frame 81 itself
deforms, some strain and deformation easily occurs in the stacked
( ‘ member 921.
Therefore, as shown in FIG. 16, as the stacked member 91A,
25 one interposing bonding layers (adhesive layers) B of an epoxy
resin etc. between the adjoining magnetic sheets T is suitable.
With a stacked member 91A interposed with bonding layers B, if
injecting a molten metal material, hardening will be
instantaneous and the deterioration of the bonding layers B will
30 not be that much of a problem. Rather, there is the advantage
that quick curing of the bonding layers B can be expected by
the surplus heat and the drying and aging step can be simplified.
(Third Embodiment)

FIG. 17 is a perspective view of a binding structure



sheets T and form ng planar square shapes arranged in a matrix. The

| attice grooves between the dots are filled with a resin material W and

the surface is finished snooth. The plagen dots D may be fdrSeil by2004

shape-cutting el ectrodi scharge machining or 25 etching the f f the
PRERRE
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sheets T _of i.d f fd ihgs & ovi degdh il & gn dot
proj ecti gg}?n%(‘\#fsghl%p;cggi g?lg%hgﬁln%}?éc?é;?c?@pf@gsed pﬂ)duct) , %Mt acking a 30

pl uralitpqoér ttheseoshetpisbdpeth megietriscashestse Ted arftheaibgdiedg) oxhiengl at en

dot j ecti . In thi , 1t i bl .elimpate th t f
For m ng. PRE S 308R 881 5P andopatei BV 61 GRSty IS MG O S (Shcond
Emboc) meqL)o281 19 Q] 2004 RCUHRAA 02548 ks 12 Ehedpersnantimucyd ew of

a platen according to a secon iment of the present invention, FIG 13
is a froof theewopfbthe sane, 9d4nd THeGsalvtars shagiatk Wiwst dfeadse sfarkdie Not e

that in this exanple, portion he same as those of the first aodi nent
are assi@ﬁéﬁefjhé%af‘r@grBPEF@niQEnE‘ﬁé{Falas afd & adfnd:[elsolnssea[%eer eao%(learg?aen

om tted. ;fRe,pbatgp Hegaigﬁ ahat Be iPreseRt rexa & itirs e dqumMdethg with a
backing plate 92 like in the first enbodi nent. The stacked nenber 91 is
suppor t ededinr setnbygrby98he connecting beans 93. In 10 this exanple as wel |,

further, there_are, joLnh 1 f a fluid hardening material formng the
bi ndjlong rreans?gf)%rﬂérh?%g%ggﬁt?r st enbodi nent, but as shown in FIG 15,
they form nol ded.j 08nisga partpet@2Aheofriewvetf shafindiewgtitgusitarter by the

-amount of the absence of the through holes 92a, of .the backin | ate 92 as
D | PBCEPFei PEnEBR et E ERnEmPara e oo Ao s i PO A & g R e
mat er i al ggxRkbEL -k Nei &g 1N Cd 0N NG COMIACT | digr JHHICE igiboveiutgdion the

present exanple, since the backing plate 92 is not provided, while the
st acked stmbéarotoceipebdoretaly gaSPEREJI1By OfhEhsutsng&ec: BRELET Pdée FIG

6). 1efOéggté9goo%oéﬁgdoyﬁs£ﬂg beam longitudinal direction in the top
bent ends 94 of the connecting beam members, and the molded
joining parts 102C of the joints 100C of the fluid hardening
material are male molded parts cqrresponding to the dovetail
grooves. Therefore, the joints 100C are formed as pegged dual

20 bulging end molded parts and qorrespond to so-called molded
rivets. The connecting strength with the connecting beam members
93 becomes extremely strong. However, the dovetail grooves 94b
of the top bend ends 94 are generally formed by cutting, so some
increase in manufacturing cost is invited.

25 (Fifth Embodiment)

FIG. 19 is a perspective view of a binding structure
according fo a fifth embodiment. In this binding structure,
dovetail section ridges %1b are formed at the stacked member
91A. Further, the connecting beam members 93 have side ends 94D

30 with grooves 94c. At the bottoms of the grooves 394c, through
holes %4a are formed discretely along the beam longitudinal
direction. A fluid hardening material is injected in the state
with the connecting beam members 93 abutting against the stack

member 91A so that the grooves 94c surround the dovetail section



20 frame 91 may not be sufficiently suppressed at the tine of transport of
the platen ‘etc. If the outside frane 81 itself deforns, 1s$)rr$ ggj@yfn and
deformation easily occurs in the stacke®d nenber 91. Therefo %,‘ shown in
FIG 16, as the stacked nenber 91A, 25 one interposing borgdingoh ayahs
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i nstant aneous and the deterioration of the bonding layers Bwill 30 not be
that nuclgrsiovesPéplead r Rachephaprereclded AO1RdPant2EES 104 CoRARKE£0Fi ng
of the bonding,lay can-. | 418, heat ryi ng
and agi n&'“‘%thegd-l(‘::“anS E‘“Ze %nr?gﬁlf%ﬁel. 2 Igidtr}%’ycﬂ'lré)}gg?%%yﬂ@x 17]‘“3\}?&5j %@&tg

per spect ispewd ew BfG a 18 ,ndhagtstough tiel s 94E9a O= o 2084 aRCThd R 62564 9

according to a third enbodinent. In_this, bindi ngze(frt ructure, the openings
of the tRfotiBR BBEPRECHLH ¢ ortidd 35 SPRE™: 6P bERt “hddt 8% 6%S?W%%ﬁh%%ti ng

beam memher FolhC @rf?eé@%gsy%ﬁorﬂg g%‘%sje@ ALBE t Rardeh 2B o9f thbeyifivds 100E
of the flui ardeni ng terial 5 have flat top, saucer-shaped Tivet heads
at the bettomisuvhadesy tef thhe tamibentranids 94 herhel Saurteraxdtapad theet

heads of the_  nolded joinin arts 102 have a hjgh shear resistance and can
i nprove Fﬁ@cﬁgﬁdmﬁﬁ‘gﬁﬁdb?éi ﬁ?ﬁamgﬁr%ﬁﬁ?ﬁeﬁitﬁot%%e C%]F]Illlcg%ll:[l? Mo pesth netber s
93. 19 (Feunkh Eabodi ment) FIG 18 is a perspective view of a binding
structure according to a fourth enbodinent. In this bindi ng structure,

goi ng furt her TheorPphect bbg theahisaln® 2 3devet ad (T 88¢e¥°94bidigid%r to
(the dovepgl Lngrapuess9laogh LHCrsbackgd.ABMPRL. Sl sy He Al Ha LORY I n

‘the beam T ongrtu Irection in the top bent ends 94 of the connecting
beam nenhegs;irandst fienisheed pajrdisni tgtpdicts ek@R@1ef itthd § giomss bI@0Cf t he

fluid hardening  materldl, 38 B 5 7P ded PALES 8" AEFPOD U W%
15 ends. Note that two or more lines of through holes may also be
provided.

.The dovetail grooves and other female parts and the dovetail
ridges and other male parts are formed at the back surface of
the stacked member 91A so as to obtain mechanical mating parts

20 with the filled fluid hardening material by self molding and
add a mechanical anchoring action on the filling power of the
fluid hardening material. The stacked member 91A with the female

( : parts or male parts can be obtained by arranging and stacking
strip-shaped magnetic sheets T with notches oxr projections. As

25 the strip-shaped magnetic sheets T, for example, there are ones
having dovetail section notches a as shown in FIG. 21A, ones
having dovetail section notches b with straight necks formed
at the front edges as shown in FIG. 21B, ones having partially
circular section notches d as shown in FIG. 21D, and ones having

30  partially circular section notches e with straight necks formed
at the front edges as shown in FIG. 21E. Each of theée notches
should be one having a narrow opening and a broad interior and

exhibiting a holding action. Further, the sheets may be ones

having dovetail section projections ¢ as shown in FIG. 21C or



grooves. Therefore, the joints 100C are fornmed as pegged dual 20 bul gi ng
end nol ded ‘parts and correspond to so-called nolded ri vets.] ShGCq'ogm}ai,cti ng
strength with the connecting beam nenbeds 93 becones extrenely strong.
However, the dovetail grooves 94b of the top bend ends 94pafergenerakl y

formed by euttiNgn 50,908, {\'AGA0 4 B GO TELEOSts | B hBVLhEH: 25
(Fifth Ei(?ﬁ‘g I t}rr]éant ’ngFl%é l|1$n;glperspecti ve Vi ewﬁ’&of:ngc bi ndi ng structure
accor di ngnt pr@. fA1rt h 1gnbethgenigndti d bheebisnlingy istg pecoieetiodevethgke

section ridges 91b are forned at the st ed nenher _91A. .Further e
connect i B§ Béﬁnﬁﬁ’éﬁﬁé?gegéhﬁév‘éh%i]beea%r%g(%f}DwMﬁ 8?8655&628_}’ %&Fet he
bot t ons qf r 9 I €s Saad er fipdneey diseceée) yial ong
t he beang)llgtril:glgt %&I‘}%‘aé]%% 'dizll(r‘fecl%sﬁg%g%gfﬁl?hardeni ng material is i n% e%:t ed in

the states woskithe cenndetitng Heeamnenizems B8 abutt iy Hyal nsposhebse ack

menber 91A so that the grooves 94c surround the dovetail ction OC
T 2004 Pty $popldiyishe dﬁ%’&%ﬁ%r’r’é’ﬁl‘oiaﬂi SRS HE clonr%ﬁ?ésée %?’%F%Jﬁm e

shaped ”‘3' dgdyeCopieehi-Rg Rante 1Q4Pefhlbbedoipathe se€l@kMGgospacEsSeta the
grooves ic ang rivet-shaped nol ded j oi ni n% parts 102D connecting wth the
€

sane andiki thiengdvaet &ge otlyht Hodresl 9nn of fhehvaghgtécssBasta T riPEraredo,
the through holes 94a are forned at the centers of the grooves 94c, but as
shown i n®BP& - 20, it is also possible to formthem at positions offset
fromghe cent ggs xeh theogriarwes 94c. According to this configuration, the
filling area in the stacked nenber, 91A ,becogs r.oader o _the binding
function is ¥8Greidf dcéd PERFFSSSANE ATy Keai %Elr%gfég HHHY t he

(grooved gicésr%%g +8f at B8 $hapRS-aAWAL L NTIE Gt 48k 8Atn&hise r 201 ABYE bghe
difficult tTo "acquire as finished parts, but for exanple it is possible to

utilize pheseeadiekpmalai lisbloomardsiechaiars Mafatd Qrd®ade s§ d@ 15 ®nds.
dovet al | SGVEGaGS AR APROL T ORSA Rar B Bnd tRE Hovbts) | nonp i e The
15 21G. Joints 100D= similar to the joints 100D shown in FIG. 19
are formed by filling these. The depth of the grooves 84c¢ of
the connecting beam members 93 can be made shallower by the extent
of the depth of the notches g. Not only is the work for forming
the grooves easy, but also the filling power of the fluid
20 hardening material in the notches g is improved and the binding
action increaséd. In particular, when using a molten metal
material, sinkage occurs, so the clamping force OQ the dovetail
( - section projections ¢ increases.
(Seventh Embodiment)

25 FIG. 23 is a perspective view of a binding structure
according to a seventh embodiment. In this binding structure,
aé shown in FIG. 24, connecting beam members 93 having a plurality
of dovetail séction notches 23a formed discretely along the beam
longitudinal direction at the side end surface are used. The

30 side end surfaces of the connecting beam members 23 are made
to abut against the bottom surfaces of the dovetail section
gréoves 91a of the stacked member 91A and in that state a fluid
hardening material is injected to obtain the joints 100E. The

molded joining parts 102E connecting with the molded connecting



ridges and other male parts are formed at the back surface of the stacked
menber 91A'so as to obtain mechanical mating parts 20 with thé DCIT! gghaf 1 ui d
hardening material by self nolding and32add a nmechani cal anchoring action
on the filling power of the fluid hardening material. Thepstagkedgaber

S1A with 1 Ne I 60RlC, (BALL 5 OLSABLEARAD I Qe G AbNS ARIAINLE DYnarhapeE fg and

st acki ng Pt p apeg ragnet i c é%eets wi't h notches or prol ections. As
the stri rarv&‘eh:&n@duﬁﬁgrfefomc tmeﬂseafanfc@rs exawpke, thhefeonteedges ohawvhag

dovetail section notches a as shown in FIG _21A, havi ng. dovet ai |
section mevEhed loSRFERCBt FEPRES ik PeoPHEAECEE ‘?ﬂgiler Bﬂf’n‘égaégg;%e%rﬁom

in FIG %Pe%bg%e%hamwﬂep@% i dh rlﬁ'yﬁwl zsqqi kpR ﬁ@i&@é&:&uﬁéc@bﬁé(m in

FIG 21D, ones havin partia circular section notches e W th
st r ai ght pagtlksl § OF jredhe ﬁluiaéua‘ndnﬁlre;jg%easaih(ﬁ/\nﬁlﬂﬂleﬁlm tReRloEsohil bf

t hese notches should be one ha rrow.o nd.a broa
and  exhPEAHRY 50§6Paﬁn%§)%a% éY\r‘{?ll Fu??h@r’ V‘grjréjoéﬂ&ggg ﬁgflngep%ﬁgg m]ﬁn ng
dovet ai | Fg@g%@%i’é@l&ﬁié %&Stﬁeaéoﬁﬂ@&ﬂlh@ gddm méhbedls 83 ASrWEh 70

PCT/ JPO1 1c ones having partially circular section projections f as
shown i stELGLu2EB. inf thsi mypvedgridt iseafhast 9rpavad iy ar Jifecmied t here

is the advanta ge t hat % &Iagaf_laggf ectox\%ét %cﬁ%&%—t}ﬂ? @&J&etlﬁaé

surf ace. Cmeﬁg g onBghet hedt's T Rhavifg no | S POSSI

limipthe pUAAEHS li‘f@h@ltablny F8@ tiHer,S th@ssjidilne s O 0H melailfiy et hmup:rlcmes& ng
wor k at the connecting beam nmenber 93 side. Further, since there are no

parts stFERRAGLHNE, SERBCEULES t 150 4R FCRGE THAD ﬁé:ﬁ(ﬂ”igr’f& df tHEMragnet i ¢
'sheets Tpheeqoes 'tﬁés}ﬁov%(ﬁa(ﬁ' St ErRodigrRnes G 22 bt FReIPesti ve view

of a bi nd| ng stfucture according to a sixth enbodi ment. The stacked nenber
91A of tmeltpngseﬁfhlexamprtelib@t@@mtﬂ g@du@@ﬁngoﬁﬁgnetl c sheets T having

dovetail secti | n notches g as shown in FIG 15 21G Joints
100D= sinilar ' tEE) B%g ? mfé&l?) shown in FIG 19 are forned by filling

thesgs The depth.ofst he gr pevepedvef view of a binding structure
according to an eighth embodiment. This binding means is the
. T-shaped welded joint 100F obtained by bringing a side surface
of a connecting beam member 93 into abutment with the back surface
of the stacked member 91A in a T-shape and fillet welding the
20 abutted surfaces along them by laser beam welding. The fillet
welds have a binding function and connecting function. This
binding means is the simplest in structure, but laser beam
welding, not arc welding or gas welding, is required. Laser beam
welding can keep the welding zone narrow and enables welding
25 in a short time, so can suppress to the maximum extent the heat
effect to the surface of the stacked member 91A forming the base
material. The laser beam welding is performed while cooling at
least the front surface side of the stacked member 91A.
When the side ends of the connecting beam members 93 are
30 the plate edges, the range of support of the stacked member 31A
is limited to the thickness dimension of the plates. If fillet
welding the two surfaces of a plate, the result is the T-shaped
welded joint 100F. The fillet welds are close to each other across

the distance of the plate thickness, so thermal strain etc. become



t he connecti ng beam nenbers 93 can be nade shal | ower by thehje 6nt of the
depth of the notches g. Not only is the work for formng e Gév&measy,
but also the filling power of the fluid320 hardening material in the
notches g is inproved and the binding action increased. |npdagtdiGdbads

when usi ngu@e f@]&bé@cﬂl Rt BecofiBt Bakgbr St MFR0EHAEEHHS 001 4. alamRirg d or ce
on the dovet section projections c increases. (Seventh Enbodi nment) 25
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section rooves. 91a, of the cked me 91A and in that state a fluid
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PCT/ JP01/ 02519 “parts 101E are rivet-shaped nol ded parts forned the
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dovet ai | sectl o%v%ﬁ%nd trBe surfaces of the connecting bean nenbers
93. Wil e not , in the nolded connecting 5 parts 101E, the

f 1 ui do har deni rrgg‘ratzevr i@l a periddeattive thewayetaihindeed i oPrnetghes 93a as
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15 91A are fillet welded along them by laser beam welding to form
the welded joints 100G. When the welding compatibility of the
stacked member (silicon steel sheet stacked member) 912 and the
connecting beam members (for example, aluminum members) 93 is
poor, use should be made of long spacers 110 made of steel. This
20 contributes to the reduction of weight of the platen.
(10th Embodiment)
FIG. 28 is a perspective view of a binding structure
( according to a 10th embodiment. In this binding means, long male
members 120 placed against the outside surfaces of the bend side
25 ends 94 and fastened by bolts V are used. Grooves 91c of a
rectangular sectional shape are formed in the back surface of
the stacked member 91A. The long male members 120 are loosely
fit into the grooves S9lc and a fluid hardening material is
injected into the clearances in that state to form joints 100H
30 of the fluid hardening material. The joints 100H are molded in
the clearances between the long male members 120 and the inside
walls of the grooves, so the binding function is sufficient,

but the connecting function can be said to be relatively weak.

However, there is no difference in the case of a platen not



15 FIG 25 is a perspective view of a binding structure according to an

ei ghth enbodi ment. This bindi ng neans |35 the T-shaped vveL!ﬁgq)l;ef @h 100F
obtai ned by bringing a side surface of "a connecting bea 4|nto
abutnment with the back surf ace of the stacked nenber 91ArPCTV®OT/&tsape and

fillet wekadvigiitlye 20 tsegpsurtf.aces al ong t hem by | aser beam wel di ng.
The fillet vveI ds have a binding function and co nectlrb(g function. This
bi ndi ng means f§ -t ke diSml ST SRSVt Hutd Il%l%‘éql atr T Wetdf fig, not
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meldlng zone nar enabl es welding 25 i n a shor SO can suppress
to the 'maexinproexthent: tole tﬂn@atembe:fdlacantt oft HEGUri8 ademoftd e s¢acked

nmenber 91A formgg the base teré The I%Zaer %&ar‘r}]wel di ng i.s perfornmed
whi | & coBFPRYCAL O 17 st FHEST dRt TRErPace Ehet gereke €H1A.
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edges, the range of Support of the stacked nenb islimted to the

t hi cknessedtrmnsl drhefiongenplatesbelrfs 120 late meedtﬁg itme the mmam of a
pl at e, esu is the T-s, wel 1 The fill S are
cl ose to ach (hv‘?tanc oEE Y ?{ggdmcfveﬁcéqgf% é g%f B h? e oV \s,}tgajt er nal
strain e&éctb@ﬁQj‘ﬁﬁ:é—@emﬁaZOQﬂeﬁ?:a thli{llP@é/r@%m&g fRuperpasers am@é&cwre
larger at the abutted portions. Therefore, ~as shown in FIG 26, it is
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in abutment wit t dges. e support becones broader in rangé and
“st abl er fwwaléhendehdéd patnhg gaé@’és wthk tohhet:twslgdiosepaaat ed rongm each
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In this binding nmeans, |ong _spacers 110 pl aced agaj nst the outside
urﬂécega%ﬁnﬂﬁéjﬁbﬁpg§¢agr the magnetic sheets, so the ease of handling

of the stacked member is improved.

Note that the above embodiments were explained in detail
as illustrations of the binding means, but needless to say it
is possible to employ various modifications as to detailed parts

20 in embodying the technical idea of the present invention.

INDUSTRIAL APPLICABILITY

The platen according to the present invention exhibits the
following effects, so is useful as a stator of a planar liﬁear
motor:

25 {1} Since it is possible to suppress breakdown and
deformation of the stacked member and one parallel sheet edge
surface side of the stacked member is free, it is possible to
ensure the flatness of the platen surface. Further, the area
between the connecting beam members is a non-bound region, so

30 it is possible to suppress to an extreme working deformation
or strain etc. of the magnetic sheets accompanying the binding
process from reaching the platen surface side. Therefore by
reducing the thickness of the stacked member (width of the

magnetic sheets), it is possible to realize a lower cost and



ends 94 and fastened by bolts V are used. The abutted edges Xj Unez I ?:ng
spacers 110 and the back surface of the,stacked nenber 15 9% é? fqo et
wel ded al ong them by | aser beam wel ding to form the welded joints 100G
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fluid hardeni ng)mafér paffempAe eilsies roal are i@ lided thar el earapees
bet ween 1. |, ong, o) £ TRaReCS. 120.and 16 J b o Ul S the.ar qayes, <o

t he bi nding bunctlon I's"s i cient, ut t"he connecting Tunction can be
said to be setahbvétylwgakorméldyweserthé hatehos arot b fiey eéncersasddiearcase of
a platen not 34 1 9 OCT 2004 PCT/JPA /02519 providi ng hangi ng support. FIG
29 i¥ a pRPSHEREPGEIOPeREGETGH ﬁ&i”%estrra&éfeﬁlre according to an 11lth

embodi ment . Thi$ birdppgviBang bel alesite rRBAmkMRLANENRR! Lfaithe afhodi nent
of FIG 28. Dovetail section grooves 9l1la are forned in the back surface

‘of the steeksHersvrdacepiaf the $ongkediremhathdnsat2beaat dfomreadkindave
_d t | R 1 h 1 i . i . th
ovetal dl%gé%%sang Sl%ﬂggggf‘lcﬁe”@@%édgﬁgmgé% IE??%%?%{%S%%.%%e det

openi ngs e dovet ai on grooves o be ovet ai |
secti on greowves 9dasidmet ahld madnkearidenhagtanteenal £ ian ioytedided £HQ dent 0

the 1%' eacgrar}_%eesréi%lf %(rv.[r:ncjeoc‘ilcr:]{ss roogrll t fe élhge fénukgehg{ggﬁég%ember during
transport of the platen etc.

(5) If placing.a backing plate against the other parallel
sheet edge surface of the stacked member, it functions as a spacer
for defining the distance between facing side plates of the

20 outside frame. Further, the backing plate can provide support
at the regions not facing the connecting beam members in the
éther parallel sheet edge surface, so it is possible to directly
prevent deformation of the stacked member. Further, since the
other parallel sheet edge surface is placed against the flat

25 surface of the backing plate, by controlling the width dimensions
of the magnetic sheets to a high precision, the flatness of the
platen surface can be ensured.

(6) If using a stacked member having bonding layers
interposed between adjoining magnetic sheets, it is possible

300 to prevent deformation of the stacked member. When employing
injection type joints of a melten metal material for a stacked
member interposed with adhesive bonding layers, quick curing

of the adhesive can be expected due to the surplus heat and the

drying and aging step can be simplified.



material. Since a holding action is exhibited by the nechanical fenmale and
mal e mating parts, the connecting force_|s strong. Further ,’]gt‘@qozwjfnale
menbers 120 function as jigs for aligni ?’1% and stacking the magneti c sheets
T, so can be used in the step 15 of putting together the nagmér®w /oheet s,

so the ease of(handiit ngs pdsshielst ackedtaenber fisishpdopeddubat &yt hat t he

above enbodi nents were explained in detail as illustratjons of the binding
means, bRISEEHBEPUNESAY PE NI okSi Pt Pergngynobrieds Sodrrdadi ons

as to detaj.l t [ j t =hRi c L ; th resent

i nvent i oﬁ%ﬁﬁ%.l%%l%te %ﬁ?&%ﬁ?&ﬁ%ﬁﬁﬁgtﬁg%méc?g? ?ﬁgl?fésf hgngr esent

i nvent i oprexfidiifcnd Meor fodldtomi nigptef faect possakile usekllimdnagestheosteb a

planar linear notor: 25 (1) Since it | s@gossi ble supgressa?reakd wn and
t

f 0
def or frat i%9n ISR Sthit KetP T HBRIS 5P bn ’@YaP]fePE@F%B 8Hge3 56Ff 488 side
of the s rg{eé'lgis free, it is possible to ensure the flatness of
t he pl at tésﬁac%ls&ﬁérlfn;ége. urther, the area between the connecting beam nenbers
i s a non-bound 8negiWirgn she3®iindiing pessishlies wolagppr besmt vehdedxioant,
working deformation or strain.etc. of the magneti heet s _acconpanyi,ng the
bi ndi ng SprGeestsPrBRErERn HELEhBTpEspoh el At OIS FraBl oreinye:
reduci ngithest phsknsss 06 phevsiacked-menteir{ dithtak theckaBInGHbEY.
sheets), it is possible to realize a |ower cost and 19 OCT 2004 35
PCT/ IP01A02%51at [tigetersimsigghitt ofs s hilyhe pe? ferorhnke seerk@r prataae (2)
| f using L.Oi 0 i r i ' : i:ndi
initial E?Pjgésfgo%gé pﬁjosigl:aﬂég? Itaf;) %g!é%?g%}?@%]ﬁéei?%tn?l%?%taﬁ@lglgjng?ﬁg worﬁn SO
it is possirtikeeto suppress the deformation 5 of the stacked menber from
reaching the platen surface and possible to realize a thinner stacked

menber. (3) If a female nolded part or male nolded part is used at the
st acked nenber side, mating fermale and mal e parts can



be automatically fornmed, so the anchor action is increase nd 10 the
connection strength can be raised. (4) If providing an outsgd@CirHWé
abutting against the two side surfaces of the stacked neRrOEJPON0CAs1d east
the stacking direction and clanping the stacked nmenber, it is possible to
prevent torsion at the magnetic sheets even if an outside force 15 or
inertial force acts fromthe side 8h the stacked menber during transport
of the platen etc. (5) If placing .a. backing plate against the other
paral l el sheet;pdge surface of the stacked nenber, it functions as a
spacer for defining the distance between facing side plates of the 20
outside frane..L Further, .the b i ng oV S : at. :t.he
regi ons not féang t epégﬁﬁgcﬁgﬁggbggﬁﬁkgngggggﬁn%Fggr g?ﬁg?hﬁgrgﬁkg| sheet
edge surface, so it_is possible tocgire tly reven gefqynation gf t he
stacked rfeRBEFETRRINEFING ASLANES BERBP TR T BT S Ndet " SdFE BUPPSEe i s

pl aced against the flat 25 surface of the backing plate, by controlling the
wi dt h di mehgiagmsetisf shieetmagidanedshest § teskgdhitgaeshesi dpenhavABIf Rat ness
of the platen surface can be ensured. (6) If using a stacked nenber having
bondi ng |iaeyes nuimbtear posetla bet wiens athoied rig: ragWet femeheédpsali array
possible 30 to prevent deformation of the stacked nmenber. When enpl oyi ng
injecti omt ype p&+&1 SeDislted®ldrie gairdhcensedeadf fthie atataekedembenper

i nterposed with adhesive bonding | ayers, quick curing of the adhesive can
be expected due to digy %QEEEHSf&@aé Anthd1e i ndby NgtaRdcRgE Hgt 6+ epegan be
sinplified. 36 1 9 OCT 2004 PCT/JP01/02519 (7) It is possible to obtain a

(TiniShed d&gHﬁ&;Q%o [RG5S eQHﬂ%R%@QéHpﬂEEH%ﬁéQa§ﬁ%§k§ﬂgﬁﬁémb89t0hes

for form Jjoints of the fluid hardening material, projections, and
proj ecti ans Lok 1848 0ak s BRA:RIBALOLE tReCLADLEALEGLNEs ALefion e T Or M N
the two- §imERsSional array of “plrateéen dofs after the stacking step.

the other parallel sheet edge surface side of the stacked member

and binding means for binding the magnetic sheets between the

other parallel sheet edge surface side and the connecting beam

members.

2. A platen for a planar linear motor as set forth'in- .
claim 1, characterized in that each of said binding means is
a joint of a fluid hardening material having a molded connecting
part fastening to a male part or female part formed along a
perpendicular direction of the other parallel sheet edge surface
and a molded joining part connected with the molded connecting
part and holding part of a connecting beam member.

3. A platen for a planar linear motor as set forth in
claim 2, characterized in that said female part is a groove,
said platen body has a backing plate placed against the other

parallel sheet edge surface, the backing plate has a plurality



(8) Wen the binding neans is a | aser beam wel ded joint, 1%imcE 2004

i nst antaneous welding limting the welding zones is used, it is:fossible
to prevent thermal strain of the stacked nember. 10 At tR&THEHEZdPnce it
is possible to cool the platen surface side, it is possible to avoid
thermal strain reaching the platen surface. 19 OCT 2004 PCT/JP01/02519 37
CLAIMS 1. A platen for a planar |ine motor provided with a platen body
using a stacked menber conprised of a large nunber of magnetic sheets

al i gned apdrstackedrbagrt heleandi bavinglp atnageeduhdesioidprat bn Hot s
formed in a two-di nensional array at one parallel sheet edge surface side

of the stagked. prsbere, £2idipl.- 2t 0pode pbanalcinare grooveshaach eri zed
by havi ng~a Connecti ng beam nmenber supporting said stacked nenber at

regul ar discrete positions jn_the s e dpL.rgct tagihss ptigs
paraIIeICQHB@Ftéageggﬁpf%E%thd%a%fbﬁﬁénégg?ﬁegﬁge%%§?6§a%% bi%ding nmeans

for binding the magnetic, sheets betwe the . ot her patrall shees ge
surface bﬁéélaH@HQE?m%%h%@??ﬁ@%ﬁ%ﬁﬁgﬂﬁmﬁﬁ%ﬁr .lifﬁﬁgﬁ§$¥%r a Pl anar

| inear notor as se.t.forth' in; claiml, characterized in thﬁt each of
sai d bi ntdbhgsneéaseretely apramoed kPRIituling dehithy Liges: it “halF a

nol ded connecting part fastening to a nale part or fenmale part forned

al ong a 1pagpendieuladidieredbnonanf shddonpbieparanireftshec?2Blgk® surface
and a nolded joining part connected with the nol ded connecting part and
hol di ng pagtktOoknhapeanieTdédddiaafomatiary £311Angl ehed ifrsrit anglsarand i near
notor as set forth in claim2, characterized in that said female part is a
‘gr oove, tﬁggq pl abeasbody has a backing plate placed against the other
paral lel s ? edge surface, the backing plate has a plurality 1 9 OCT 2004
PCT/JP01/02512_ 'A platen for a planar linear motor as set forth in

claim 3, characterized in that said groove is narrov‘nr in opening
and broad in interior in laterallcross-section.

5. A platen for a planar linear motor as set forth in
claim 1, characterized in that each of said binding means is
a welded joint formed by laser beam welding abutting edges of

asidesurfaceofeaconnectingbeamnmmberandtheotherparallel

sheet edge surface along the same.

6. A platen for a planar linear motor as set forth in
claim 5, characterized in that each said connecting beam member

has a bent side end, and said side surface is an outside surface

of said bent side end.

7. A platen for a planar linear motor as set forth in
claim 1, characterized in that each said connecting beam member
is provided with a beam body having a bent side end and a long

spacer placed against an outside surface of said bent side end




38 of first through holes discretely arranged longitudinflly i_n i nes
across the'strip-shaped portion facing the grooves, each oifdc el beam
menber has a bent side end placed agai nst the backingpl§¥%WJ%QHQ¥55 nt side
end has a plurality of second through holes discretely arranged
longitudinally in lines in the beam |ongitudinal direction, and said

nol ded connecting part is a rivet-shaﬁ%d nol ded part forned by filling the
first and second through holes. 4. A platen for a planar |inear nptor as
set fortBnhnsa§tehonor chedacietéges ivi thathessntiegr sodeep shnaf rd d n
opening and broad in interior in |ateral cross-section. 5. Aplaten for a
planar |{nege OoLoL,as;sel {eikbal floifitaifred CAr B € i edin i weldixtg each of
sai d binding ans 1s a welded joint forrmed by | aser beam wel di ng abutting

edges of _a side surface.qf a n j drihecotheseparal l e
sheet ed68“§ﬁﬁﬁgc%g%?%ﬁaft & %%%g.g%%E%Qﬁ???g%ﬂfg?ﬁgrg?aﬁar Li near motor as

set forth in claim5, characterized in that each said connecting beam
menber RASLaSBEARCE| B&OBAI FNFATEd side surface is an outside surface
of said bent side end. 7. A platen for a p|lanar |inear nntgr gs%%%glforth
in claim1l, 8haracthermlaen fathat PeaRATsLIRETD M 4§ B8&nt REMBE™ i's
provided with a beam body having a bent side end and a Iong %Pacer pl aced
agai nst anaguts; dhaxwrdtace ofd Sai hbsnsasd Feasiked gepepropg grooves
PCT/ JP01/ 02519 -39 and fastened or made integral with the same, and each
of said gBifdiang18BaNs perpenel dellajoinretbdiordobytheseibdeaniiel g
abutting edges of the |ong spacer and the other parallel sheet edge
(surface ghong ddife SaPBac., dadh 8bad d@inectpl mnaeahinedremys@rasided forth
in claiml, characterized in that said stacked nenber has grooves forned
along a perpendiculafogirRatiAR afnbhe sthereparatded long male part
placed against the outside surface of the bent side end and
fastened or made integral with the same, and each of said binding
means is a joint of a £luid hardening material formed by filling
clearances between the long male part and the groove loosely
fit together.
9. A platen for a planar linear motor as set forth in
claim 8, characterized in that each said groove is narrow in
= openingandbroadiniﬂteriorinlateralcross-section,thelong

male part is broad in front end and narrow in base in lateral

cross-section,andthefrontendofthelongmalepartisinserted

into the opening of the groove.

10. A platen for a planar linear motor as set forth in
claim 2, characterized in that said female part is a groove,
said connecting beam member has a bent side end, said bent side

end has a plurality of through holes discretely arranged



sheet edge surf ace, each said connecting beam nmenber is provided;zwith a
beam body' having a bent side end and a |long nale part placed against the
outsi de surface of the-bent side end and fastened or mad&THREHRith

t he sanme, and each of said binding neans is a joint of a fluid hardening
material formed by filling clearances, petween the long male part and the
groove loosely fit together. 9. A platen for a planar |inear notor as set
forth in claim8, characterized in that each said groove is narrow in
openi N 386 g3£0ad ol iyt 1L Qesi ih tné ereain pongstudbnal ¢ rechd onongpidal e
part is broad in front end and narrow in base in |lateral cross - section,
and the front .en ! ] b hS1d e g foirhled bhef bpenigg of

t he groo@@gﬁsg %gﬁﬁé Egﬁ?&gygtg%gﬁgfg%inear no?gr as set forth in claim 2,
characterized in that said f | £. pa ' 3 ; akdaceanesidée@ beam
member hi§eFIRNTE s PR 'g]ﬁﬁ,moga?ﬁadf%gﬁigk}eaaf%%goélhggvg%pl urgl ity of through
hol es di scretely arranged zwei PCT/ PCﬂ/Qﬁg?%e
in the beamtl §agreddibralfidilidd s LI holUed connecting part is a male
nol ded part formed by filling the %roove .and the nol ded 'o%nigg part is a
rivet-shaped mol.ded Apz¥atémrifed abplappFi hPehe THFOUGT B6CeEST' . A pl aten
for a planar linear notor as set forth in claim10, characterized in that
sai d grogygiisl Machawaich eofiemidngn tiad HrbAFTUIPYHLEMTILIThIPARG "I
cross-section. 12. A platen for a planar |linear notor as set forth in

clai m 2, _.ghapaehar izednitetikat isAild teeled pardsd -sectpk®)ecting ridge, each
sai d connecting beam nenber has a groove having a plurality of through

(..-hol es discret gby ar r angede b o NBlahepgi 1neh nakd yomlaengethtobeamn

“l ongi tudinal direction in the groove bottom said nolded connecting part
is a female nolded . part forugd; HyHdd i@ Whe o gamicniBga Wmajemncieng n sai d
gr oove en sal d groove accommodates said projecting ridge, and said

each said connecting beam member has a groove having a

40 longitudinally in lines

ridge,
plurality of through holes discretely arranged in a line
longitudinally along the beam longitudinal direction in the
groove bottom, said molded connecting part is a female molded
part formed by filling the remdining clearance in said groove
when said groove accommodates said projecting ridge, and said
molded joining part is a rivet-shaped molded part formed by
filling said through holes.

13. A platen for a planar linear motor as setrforth in
claim 12, characterized in that said projecting ridge is broad
in front end and narrow in base in lateral cross-section.

i4. A platen for a planar linear motor as set forth in
claim 2, characterized in that said female part is narrow in
opening and broad in ijnterior in lateral cross-section, each

said connecting beam member has a plurality of notches formed



~~

nol ded joining part is a rivet-shaped nolded part formed byj §fg tiﬂm%sald
through 'hol'es. 13. A platen for a planar Iinear nmptor as set forth I'n
claim 12, characterized in that said projecting ridge is BHa01/9351Pr ont
end and narrow in base in lateral cross-section. 14. A platen for a planar
| i near notor as set forth in claim2, characterized in that said female
part is narrow in opening and broadlin interior in |ateral cross-section,
each said connecting beam nenber has a plurality of notches formed 2004

PCT/ JPOl{ng%%j:%t‘é]ly @'1%91@9%%@%@%@1“@&15@ thaamallongirtediinal odi Lestsbdeof its

si de surface, said nolded connecting part is a male nol ded part

f or med by faLLi the [ANGE MER +S8k th wide apddeaupdace is
made to g?ﬁ %1 boﬂ%% s(al?r ace of said groove, and said nol ded

j oi ning part |s arivet.- ded pa d oyegkl oygof the
nat eri al TPEERSt R¥ Sbéﬁﬁﬁg Gggsﬁfeﬁaé%g% i%gi’gkggl ‘é’%lgiré %%r?da p anar | i near
notor as set forth in claim1l4, characterized in d(—leatg{th,_,_is a
first gr@@VéaC#alrFrmaﬂ?ﬁ%@’éﬂFﬁ@ambo?lb%BOtﬁof“rﬁ”é} ao‘fe Pﬁ %% 4 ‘

cross-section, each said connecting beam nmenber has a_bent side e% sai d
bent mdaaanchmmslaeﬂmmug;rpem Feon madedt ﬁh@%@g?%dﬁi’ﬁta‘%”&? ng the
beam | ongi tudi nal direction and narrow in opening and broad in interior in
| ateral gkO8iSe SRelifAbw antaackh tefr isai fir o rdiengpendaasef $aa dpEeRRYE dual
bul gi ng end nol ded part forned by filling the first and second grooves in
a mated state;sl6. Axpbaiesnfir a planar linear motor s seet fé6orhhinn  any
one of clains 10 to 15, characterized in that said stacked nenber is

‘conpri Se% wi; kh Pongl'lQ aJ:@¥?i§ehniﬁrtﬁ%ﬁﬁckéiﬁwmrtadjsoanfﬂgsﬂ@d‘m‘r@
sheet s 794 at en or a planar linear notor as set forth in any one of

claims 10 to 16 sha ri‘ﬁ%gf 'a/zfﬁd?éa‘lmq}téaﬂ&k fhuhderhardemiagsemiasial is a

mol t en nBRAF OHete? aten for a planar |inear notor as set forth

'n each said connecting beam member has a bent side end, said bent

side end has a second groove formed at its outside surface along
the beam longitudinal direction and narrow in opening and broad
in interior in lateral cross-section, and each of said bindiﬁg
means is a pegged dual bulging end molded part formed by filling
the first and second grooves in a mated state.
16. A platen for a planar linear motor gs set forth in
- any one of claims 10 to 15, characterized in that said stacked
member is comprised with bonding layers interposed between
adjoining magnetic sheets.
17. A platen for a planar linear motor as set forth in
any one of claims 10 to 16, characterized in that said fluid
hardening material is a molten metal material.

18. A platen for a planar linear motor as set forth in

claim 17, characterized in that said molten metal material is



claim 17, characterized in that said nolten nmetal materi ;El? gi %8339 T 20 4
PCT/JP01/02519 42 a filler material. 19. A platen for a anar ar not or
as set forth in claim18, characterized in that said fi pg‘pP,%{ @Pi%l is an
alum num alloy. 20. A platen for a planar linear notor as set forth in any
one of clains 10 to 16, characterized 4n that said fluid hardening
material is a nolten resin material. 21. A platen for a planar |inear notor
as set forth in any one of clains 10 to 16, characterized in that said
fluid har g?f% ﬂgtcgﬂgh is an adhesive. 22. A platen for a planar |inear
notor as se ort any one of clainms 1 to 21, characterized in that

sai d magnetic.  sheet Ki DGS$) DK Vi 0kack 3¢ mthahensdatfmtsﬁ in
proj ections a%9everf?ﬁ)r due e?%l negﬁspati al period al ong one side edge. 23.

A platen for a planar |inear, set t any,,ereiqfi Glaigp 1 to
21, char a&aémi %Ed icﬁ‘atxﬁétteé‘”élzg%t)llﬁ ?}aédeo éﬁgrgl?’g?rre "oy Iilape cutting

el ectrodl scharge machining the other parallel sheet edge surface of the

st acked akniénum24llAypl aten for a planar |inear m)tor as set forth in any
one of clainms 1 to 21, characterized in that sa | at en ggé a&?e formed
by et ching oneoparaIAe:llaimetfoe“dgeP%@IWﬁc]e“Eﬁar Q:,Ité‘@k@a THE? 15, A
platen for a planar linear notor as set forth in any one of claing 1 to
24, furthgy ehevédediainh an outsé delarartor GEECH PB4 RSt F 43 Gbut ti ng
agai nst at Ieast the two side surfaces of the stacked mnenber in the

st acki nghQL«BSﬁihg nabdrehanpisng wbe tehacked nmewiteriads. A platen for a
pl anar |1 near or as set forth in claim?25, characterized in that said

( ‘pl aten body aEQ Sa'ckﬁﬁﬁéﬂék3for a planar linear motor as set forth in

any one of claims 10 to 16, characterized in that said fluid

hardening material is an adhesive.
22. A platen for a planar linear motor as set forth in

any one of claims 1 to 21,.characterized in that said magnetic

sheets are blankings provided with platen dot use projections
at every predetermined spatial period along one side edge.
23. A platen for a planar linear motor as set forth in

any one of claims 1 to 21, characterized in that said platen

dots are formed by hape-cutting electrodischarge machining the

other parallel sheet edge surface of the stacked member.
24 . A platen for a planar 1linear motor as set forth in

any one of c¢laims 1 to 21, characterized in .that said platen

dots are formed by etching one parallel sheet edge surface of

the stacked member.

25. A platen for a planar linear motor as set forth in

any one of claims 1 to 24, further provided with an outside frame



pl anar 'I'inear notor having a platen body (90) conprised of “a“sta

menber (91) of magnetic sheets (T) giving a high perforna cki ng
pl ate. The backing plate of the stackeiq menber (91) is fmm@ﬁ%
dovetail grooves (91a) along a direction perpendicular to the sheet edge
direction. The backing plate (92) has a plurality of first through holes
(92a) discretely arranged in lines longitudinally across the strip-shaped
portions ' \, il Y ( Vet 3l sj.de .end 4) . of
connect i n&fé %g‘?nnérr%%cei%sseg( %é:) 1%%\8/2 '?%? utrgté?istlldéesggfrtgggtggnégt%}r?%usgtha(ﬁ%{oﬁ)%s
(94a) discretely arranged .in lines.longitudinally across fhe beam

ong! t ud TR T8 tIednes S A EF G4 Ao o CR FOR AT Ao E A G A FERR -
injected into the dovetail grooves (91a) and the through holes (94a) (92a)
to fill and Wdrden PnPLRécBafer @ ¥taed irmse peitarsas 199y Mtk dapri sed
of nol ded connecting parts (101) filling and fastening the dovetail
grooves (Qkm ahd olirded §mwizsdhinpdreatss§10d) adceEmiecdeadnd oatdheusadee
filling the through holes (94a) and (92a), and hol di ng together the backing
pl ate (9Xraed fidien topodentt Wickearends (94).

frame forma box structure. ABSTRACT A platen used as a. sta;-.qr%@g a
cked





