; ABCDe3en?n<zz{L~R~b66T eb v 1 DESCRI PTI ON PCT/ JP01/ 02519 A PLATEN FOR
PLANAR LI NEAR MOTOR 5 TECHNI CAL FI ELD The present invention relates to a

pl aten used as a stator of a planar IinFar notor, nore particularly relates
to a platen conprised of a plurality of  magnetic sheets. BACKGROUND ART | O
First, explaining the principle of a Sawer linear notor, &§T&HRMWI0INOFI G
30, it is conprised of a platen (sPBSORIPTDOBonpri sed of a magnetic thick
pl ate on whose surface is repeatedly forned platen dots D at a

period of the dot pitch P and a novabl e nenber (traveling nenbﬂ@ﬁﬁﬁmmwmmmww

conprised of a permanenj pi5TROReR MifANARIeNa R MOTORI as MRy
first and second yokes Yl (Y2) bonded to the magnetic pol e surface *t91s¢re

arranged in parallel to the direction of advance and provided with first
and second bran netic.path legs A and A (B and B'),
serie§1connect%@g§$¥§?gaﬁ%t§%cond A-phase excitation coils CA 20 and CA
wound around thge fdFsde@nd rsRGANGOraNChed rBgAG] StPatisddys A andtAr of
the first yoke Y1, series-connected first and second B-phase excitation

coi | s CB ahd CBangsurd ngesungteke MP¥StPRE SekdRHY Hradmdifsd tragnBtPESPat h
| B and B _of th Y th j ecti |
kaland kaoTRES 550 on Rab Iy Y St ey 10s AEn bt OePehEe L er L e oot The T 1ot

and d e bottom ends of the first
and second br apebteGrROBYDEART path |egs A and A' (B and B') and arranged in

the direction of advance_ at jntervals of 1/2 of th% dot pit%g P. Here, each
brandfed ragnef1ESbat P IHYY bd'¢ drEtE Wi Unidy S8 SFortaPEESt RO i n

the event_ of ssgysrah, rte spatial i phasep30sbel drvwat plaespecttheocthe1ol osest
dots of the platen dots D is the sane. %urther, the interval between_the
first branchedisegest & cauet lceghick B airdos et prafeRed SThgReptedpat h

leg formed platen dots D at a spatial period of the dot pitch P and
a movable member (traveling member) 20 comprised 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 legs B and B' of the second
yoke Y2, and two pole teeth (projeéting 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

IO R

*G00002*



A (B') is set so that the spatial phases with respect to the cl osest dots
are shifted in the direction of advance by exactly 2 PCT/JP01/ 02519
P/ 2. Further, the interval between the second branched magnetic path leg A
and the first branched nagnetic path leg Bis set so that the spati al
phases with respect to the closest dots are shifted in thePaf+BEL{ &Av18f
advance bE/2xdutdghe?,4the Theenvedbbet veeherh@Gesasndabpprassad pednatic

ol own pr St D80 ) ren st ot Th Rrechnh, T EF g ratd "B enteoPel,

i |1 ustratgd wol@arddey sbathhawphhbegught Bt y/spder tiay ribrales osfe stthelotisr skreand
second B-phase excitation coils CB and CB of 10 the second yoke Y2, not

only the $hbEtesdighettle fdineeueonr oof hadperranenteragheY K(4but also the
alternating ma,ﬂneticfl eco Lt atiqon . coLl: -1g
supergosed and ?r%%‘baf%%ér(lérgaq'f%oetrgeztrld(;%aalt%e%aggg%)églrrlé?tgltdeal?ralahgtgi@(lzogl g)?rt

portion (and e 1der Qidl igap Ihetweee the pokfateeth KR pdfattdre 19ebgndlbwanched
magnetic 15 path leg B and the closest dots D1 and D2 gnd stron%IQ\t/
magnet i caPT§s s Bz ehed bol g KB tdG-he W oddsp BoPE2BE SGHETERT Afso,

an al ternatj nglfﬁgpf%g?fgygaiﬁtyppy B0 LtRERGh Eot 86t bnCBr ofnt A1 i rst
pat eg In I

branched nagnetic a direction canceling out the bias nmagnetic
flux, so af ©x¢ifigustshed regretd B-204dau e xgarteitdiena cosg 1fisoFRedndCRBL hefot her

hand, the magnetic fl ux ri sed _aof the concentrat ti,g fLux om
the S€condBrifchay )h‘é?ﬁw 54 ﬁ”ﬁé’g tge c?)) atsh@aggiggg&”?)ggg Qgeblrcgngh%d vi a
the insi dsephathdgt phadesx ), passes dhrowgh ltkenbicisly magnsedendlbradabed
magnetic path legs A and A of the first yoke 25 Y1, but the gole teeth KA

of the fitatthsr anerrd aregiatiloaPhlli &Ry Arsr euRRIRgeRC iR RETBRIERENSH of

advance by exactly P/4 with respect to e cl s D1 d 4, .
Ther ef ore%’lot%%n%?%ts%s? C(fd}%erﬁl§%%% Iﬁ%%erpkujlcfc @%?Bjoq%g&toergt% %ﬁ Fﬁét ha®
di recti ongof BOMROCE t¥e gﬁﬁéort%r&hﬁ&ma@rfe&h@ Ebbynangrbhenpal gageet hcKA
30 of the second branched magnetic path le roceed in the direction of

)
advarice byaelxateyyB P/ 8nai the respees t@otf\egélﬁégsWd@{l@ DLOCRAUY DO due to
the ot hermgéxggfgcggkfﬁ%ﬁ?%& G Hd W51 LECRE REL Vio tfe Hi1nese dRkS Bl?aﬁad D9

pull the po n a drrection opposite to the direction o
advance. D2} Al80PCGIhJI®PDU402510nThmaghetec fhext hsuspplhedheodihecppda of

advance and the_ pul |l pack force in the reverse dir.ection.match er
perf ect | yt%?lﬁhtq’ioffi &%‘? k@o‘iéet $fa§§%§%ﬂ%9ge?%c§zﬁt}né§ .B'I']hnat% ?ggggtgégust
branched sagpeligqidutxtReipNmBghstdenerat edol an tdhe iaiguigaedbmbghween t he

pole teeth KA of the first branched magnetic path leg A and the cl osest
dot s 215 Ahdx Didrtivm | B asphbrbadk Porihke Mdehd@nthghde Bagngkigoftidn Y

is generated in the air gap between the pole, tee KB_.of t second
br anched ﬁ‘é’@ﬂ’éf“F?,Qp%’?htﬁ’%gg%n‘éﬁlatfﬂgegl 85%2%31&%%)?0%%@ F)ge SO°PRE first
yoke Y1 ipsghtnde he§Rsescapstablegpal nbroththeepBgaeybreakr RebhoNed

potential. Next, as shown in FIG 30B, if an A-phase current of the
i | | ustratedapbhariryide efippheealesednty PRESERr FiRAPER oFNENELEPEsENd

second A phaseqexcihahiQnycoile. CAand CAisof Lhe At rsk yaker¥iortbeyait

gap between e pole teet e fi 15 branched nagnetic path leg A
and tde cYbsesttdbhe PibeahdeDi4KBwofchbs fivatwhagnhhedbmeanehact nptbt

T anCeY RN e  LXaPOE 18" Re! AVRELRIBHYoPohaNENEE bYoeRBER]" Yo
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.



portion c~ conprised of the bias magnetic flux plus the alternating
magnetj c fl.ux fromthe second excitation coil 4 20 superposed, while the
pole teeth KA' of the second branched magnetic path leg A° switch fromthe
pul | back branched magnetic flux portion ?' to the extingui sh?e/j gcﬁes i9c
flux portion a, so the closest dots D15 and D14 strongl nﬁg éjtpaz g dr aw
t he pol e Tremtdf d¢%e andeadvantt Ag the @étrGGéé@PsofaladtVﬁélcﬁD%%‘Blt g \E,}Pa K 20.

On the ot her hand, .a branched netjc f o) c e
magneti c ¥PX6E at" {HE fi$ 5T By aﬂl‘g cdHn%rénIJre‘ |((::}t1 p%%ﬁq Inaé{gﬁ%ro @fﬁgéjg%sfgngoke

Y1 throughyd hei idsiglecof vt hes ph ablesl 4 0i passesntdd oubhat hesf i asthandtsecond
branched magnetic path legs B and B of the second yoke Y2. The pole teeth

KB of thepfinctedBudymechedt hegreeitipat B ey ®resatdd fitbrhelr 9ap
extingui shed magnetic flux portion /

e fl
porti 6n -beweer e pRle tedth %'ng‘t:ﬁ%teggﬁ%, Lﬁft?gﬁgﬁiﬁgﬁﬁgﬁg?%b%& h

leg B SM%@*}%“JM«{ Qgent raked prBgReld ©14l, uxhildé ¥ SuPCFAGROLHH2E19
portion a he pu ack branched magnetic flux portion ?'. Therefore, due

to the swhtghimed ofadmet 1 ®of phaspoctiornt, iheyenrmeadied entidre 2ol adiRMces
by exactly P/9. If including the excitation pattEr ns gf Fl GS. §0C an h30D,
with a tvoephese themakntteated® &fe Wsuresrat: RERBA 55 FEPRSTof PR&

excitation,cqj | 9 0 they ¥ci §atdmen rpakteyase vihetseuabl e
menber ZOf%%:ﬁaﬁ%gs %ttj%?iot()s{é?rsetgggﬁ proceeds by exactly ongypi tch worth of

di st ance. péBohbe Hrocalsteopoihe sfi tbhi ngooetineattbaphass pOEPBAL2La

thrust force is generated at the |l e eth:1 V] r t Qru
branched magne¥$¥tf | a% 5B?VPohn8F?§’t%ég(:orllcf:e%{lpgtgggﬁ%gggtk%gﬁﬁ E)% E(})l?ti on

(X. To realige:gaPbaNg61kinEAr i B0Apphavingoaondyabhe tembénadhi ofi tbees
pl anarly ?t wo-di nensionally) in the. Y-axjal and Y- axir%! gi,regti on%.usi ng
such a Safijest|antbarcepdob-Phase Sumiiatias cgd 1SeEh a1 Sapahbsd URd% SN ned

Patent Pub k%\"’/‘%%ontﬂg"lﬁg%) ﬂglg-obgt%@é%ﬁhea o3howBekA KhGof3inandikkG 32,

t here arey8 ed"a p e ormed on the platen surface with
substant i Bkhycegaaneghepipl paeh degsADaadr shgedlpaeatnaptisx Pafd28dcOifosit e

U7 | po- SHERGACRFS) BEPInG"Ro| E2reBER KA And RA- ' RB-And kB “pSrar &%o the

Y-axis an hdisn 148t f Be F¥raxial t Hé resid et ko ravgrse tiy ghlue
menber s 2@9%%%3 gtrlﬁelge-shap%’ted projecting pole teeth KA and KA (KB and

KB') parafbekibp thecsingxiseands ptioyidiag dagretia fhex Yeaws athdirection -
all 25 connected by a support plate 30 in an in-planar perpendi cullar
rel ati onshilper@atihg vebaethandlueh&rpmatds SECPNRG S¥SRE 1 FE  tedsenti al

for the planar _l|inear tar e PYLE i @A 'Plogt @ hiolsmRE kY Ha asichglde bl ock
mat er £ 4l EélpfeﬁgoSFat’e‘ﬁlggc%gytg%d%ﬁgg a backing 30 rei nf or i ng plate of a

thi ck steelagpkate pendebed 't e iiatk fsomf abe Byl et el iYf arHE S ePAEE 16 t he

platen body is formed with platen dots arranged in_a rix_by. cuttigng. A
resin etcflug porragni i t ke F]a?t?EElPFRéSé?aovagn%fﬁgﬁluf{hgo%g §n Hen t he

surface i%ofk%%t8T89e9¥ 85§§iﬁignaﬁglﬁfbi§ﬁkoﬂ&¥&t%%&ﬂéﬁically draw the
pole teeth KA and advancing thrust occurs at the movable member
55 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 Y1 through the inside of the platen 10
passes through the first and second branched magnetic path legs
B and B' of the second yoke Y2. 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 &6, while the pole teeth KB' of the second branched

magnetic path leg B' switch from the concentrated magnetic flux



1 5 PCT/JP01/ 02519 reinforcing plate is required for preventing warping of
the platen,surface and ensuring fl atness when precision polishing the
platen surface. If a pure iron platen hody is used, however, an eddy
current naturally occurs due to the magnetic flux passing 5 thraough tg

i nside of the platen body of this uniform continuous pl ate,ch/dJ?tOI]\gO%&é
magnet i zigwr-ched aat el stiec pud lpeark andindiedowendtdss {iworPelssIn | dr-ge and
therefore it is difficult to obtain a, high s&eed, higa t hrust fofgce Hovable
menber artherdZole cie et EapatiiyChing et voe. tRePARGReFUFRE Ft efligncy
the drivin 0, peri adi r reen )pvs. made;apdutihgghtgher the
speed of W%ég%%%arﬁ%@féfh%&n%ﬁé?é%?d%g %?}ée)é%%fuz{gforce falls a%d t he worse
the ef fi cdeptyat sPeeshixtdhnsisof f PIES/ pdd@randn3hpt woh) betoAeBhaFher ef ore,

the present inventors got the idea of suppress] 15 t he curr , t he
eddy for ceunrethe ‘bfll%tlf%nab%d@o‘éﬁde’f%h?ﬁ?ﬁ@ %awgﬁnéﬁgd,tgﬁi éh‘cﬁﬁggét% and

hi gh eff!cé§f$y P} lordd NRANJOR HRY eYsliRg td osit peked rignbehecBPEbIEd Of
a pIurall?y of ' magneti c sheets (for exanple, a thickness of not nmore than 1
m) , anduewbeg 2hedvaraldselfosirestimedgend pfeeecds dey GRadid % LEEkBEtShH
menber as the platen surface. If usin t ack sheetgeas the

pl at en bdﬂ??tgiﬂgegéﬁt%ﬂﬁﬁ'ca?réﬂ? %5gggﬁ%tggagﬁfgggggéh?h?oggh the stacked
i nterfaces,fighisd sunfanesh ehrtibe Magretis geheetsed he drepalenteesh an
eddy current can be suppressed, so it is possible to realize adhigh speed,
hi gh for usby ihyghr@6 Wid itdimrsdy bleasdned maeaEtAGt 6 UXHRPEL 1PRe Cndgn&ef | ux
in the stacked nenber is refracted or bl ocked at the joined surfaces and
conver sel gonpenihughedi BagpsFs€ahéB%i BORFgR" for it was thought that it was
not actually pgssible.to for et i ' i hal9hoan advangiengemmgretic
30 flux al ong ﬁﬂerﬁaiﬁﬁ? ai g%s?gﬁggﬁgéﬁeﬁF%?%e 3diirfaces arid that advance
of the noppagxhahote¥aplenaembentivo-thredsientildn) pénpehei Yukaratloanke sheet
edge direction was inpossible. The g%esent ag&l.icantfn EOWEW§§ as h%closed
in Japane¥eaRigeérdiTgspi it PERNRCS UPDE0SBEYST L IMSHATAMPR]E i 1Ot REERSE 'of an
n-ph L APG1492512 BhivemgHEHEREtaRd 2uBnYabhe ofeniEekaiaviveg an
elecﬁﬁgdea?ogfgﬁgéﬁtg%ﬁ conprised gf 2n nunber of electrode teeth, .if the
el ect r ode 9t860844; eaar shagadihafdFal By PRJaFIfne32n ARCSEGuRFSE BFCVIHES al
phase rel ationship W th respact tehosgstkadat $ i3 nahpRgad iR itile sheet
edge direét?gﬁ%gp %ﬁg%ﬁﬁgnétgg $ gekg% the 2n ﬁunbeﬁ_ofselectrode teeth are
arranged ghustreggepedlpeshnt dons Wi tiiranged dot apmathr IKPRNCH 3t IFOMPEESRES

direction of the joined surfaces of .the nmagnetic,sheets, d t-h j al
phase wi t ROV@PR&cMemeerhEoPPEssd @t & Arrang8d P t ﬁlee%r]?oe%%alztod?]raz’gﬁtglon 10

di ffer, by Sltr}%é)%m%@lta%egf p6aelchY nighe cdief freeehc&al Anspan’al (REhasel KB'2n)

t he novabl e mber having such an electrode tooth pattern m)vesig“ryJr a

craw i ng adwaidiedg teotthen Yigxtise aaic ®ECVER1HEr fe&rdicc ditar- Mo 4 & *EHeet edge
direction. \Wen .usin St e r IS @ voih o& i@y g8 Myaemh ke of
magneti ¢ SHE&SS 1§tna€%éjgyts§%gi§hglr0@§s%q%hén pl at en body, alsr%{je fromtheajplia
advant age$ ridi earifney manee tefethh&n iameaKAtot(&B, aind KB 'poinsid &lo tbttdih

advant ages i n manuf acturi,ng such .as t.he.abiljty.tq far |,atgn dots on
the magneti@*dfed™d & Ovblyfﬂé’gc T 1t et%,e B{Iutaxﬁfqetoghﬂlﬂgr%ﬂ(;%rrpa punch press.

Since,not dfihected by a support plate 30 in an in-planar perpendicular
relationship.

Ontheotherhand,theplatenservingaﬁ;thestatoressential

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



20 stacked surface, but the parallel sheet edge surface of the stacked
menber, (sheet edge | ateral cross-section) is used as the platen surface,
however, to obtain a platen surface of ;a size of 1 mx 1 musing
strip-shaped magnetic sheets of a thickness of 1 nm over

become necessary. The stacked thickness 25 becones, nore thé%o%(})f?f%gg
greater tieamfdmec gl ate the sqibrehaped Meghet t St {€ofr espondi ng
to thickness of platen body) i I s s1ackeds stkaCtsFEcidloni gl 0khtihgs, it
i s necesAYED %f%a?%lﬁn%o%%%bd%{&ﬁi%% 0 mai nt ai n}?ng the shape of the

st acked n@fﬁ’@?ﬁaitte'iﬁlshr&@@et o1 prevente debor pheten. b3ty Tsenefdr eNOVAVEFew of
these problens, a first object of the present ipvention is _to._p I for
pract i calausedy pvatéﬁtfftﬁft‘hfadl]a}hgf:cluirﬁe‘g‘feHﬁﬁ }L)Bed%al%nge%létfal%ﬁ{eégrgrggggr of
magneti c sheet r eal i zi.ngr & ol RdiR@rsHEHGt &if & rafs Lhe fagnedntinheess. A
second obﬁ%%?u%f bctx“r?e?grséégntg inve%?iaon i's tg provide for 1

PCT/ JP01/ 92548, proachedat magees ipliageahs bachepl ahaf 15 REar Mt JuBPHETa
stacked nenber of magnetic sheets reald zi ng.a.st pueturekestr bpkhhd

t or si onal 1@@$ of ¥&@% ofP oY)t 4 fé’lgg{fhr% feo?.e %tt ﬁi‘s’r gggg}{ect of the present

| nventi on, is 05 LX) 48 diOk npUBE! 62be ioe adLpl mertne b ot 2 d igmanziensar
not or usi hg stacked nenber of magnetic sheets by realiz reduced wei ght

; | ng

of the staskeditenberredhsoe@sUREe OFigRNVENFIONE ACBREPEN Fb? drVaRSr | near
notor according.to the present _invent i vi fled nai t hoRe platerpledy

usi ngt% sP%Ek%glﬁ%eerqggrrrﬁFpgeﬁu%%gg ﬁszrrngggn%nber of fmgnetic sheets

al i gned apd stackeiageter e hapingyathar gernshbeered iillkemngbide
formed in a two-di nensional array at, on ar al d i de
(pl aten supFaeefhef eﬁﬁéC%FQENedsﬁﬁﬁgeF‘. %P?U gslf§kg§2ﬁ§gte?nggggg?ﬁkﬁ%gr
supporti ngeggjngsstacked menber at regular discrete 15 positions in the

sheet edge direction at the other parallel sheet edge surface Si%% olf t he
st acked nenber Thadedobendilrg preass tf oV Hi i H1§th gRét 7t SYREEES Bétheen
the other parallel sheet f | de and hihe GoBhestd g reeamzienpers.
Accor Hi ngtBS ?%?%rﬁ%%??gouf?gglgo%#ﬁ%i%g%ﬁ ﬁe staé)}(ed .rrenbe(r} 20 is bound in a
per pendi cyl gk gdli EpekidgNntight harslkeet aedge idihr edtfiion cacn e apefert 194 | el
sheet edge surface by connecting beam nenbers seryvi s the hi;ndi ng neans,
br eakdownmeit cdePar #étlinénaoﬁttaﬁé%& 5‘8%&’&%&%‘&”5’5# %g %uﬁ&?les?sel&g} Furt her,
si nce onemggrngltligl sPResls qdge ewshpae ,siade hafc ke sstoefcked mendzerthian flr ee,
tress as a platen surface can be securefd. Fur%her thestblcq(dé&g

25 the fla b
means do mob ,ozndpy iriget bAtHa%a lareda SBECL AR KUF TH5FaT 197 Cdhklt “Sdge

surface . The areas be ! ect { NG iReAM SBIDRIS man@eronf bt s
ar eas.ZOThg‘reE?’&re?Sistthel ?ﬁggs%srﬁ %ﬁ}é%?ggsuppr eés%?o a maxi mum t he wor ki n
def or mat i @iy @hespllaitenebodyef stheemagnediy Sorsaebt 30T deMpaiRT ny eSS

bi ndi ng step fromreachi he .pl.aten sur sl eduechagnd t1

t hi ckness t&fr g EPac%fe%&g%%ﬁé‘rte( eaHY Xﬁgﬁééﬁe%‘?ﬁfaéﬁ%%{ sy, it i s&’ﬁeosls‘f bl e
to achi eveya Jianer fodcand drighter awighty afuttentplererhe GurmolgsEdi he

connecti ng beam nenbers thensel ves function as suppor.t. er s_.of i 8
PCT/ JPO1/ GR61Q sitsaciasth Eibero %8712 & JosH b‘?%eﬁp éh%‘ir}fg&i%uesf'et}]ie% on of

t he shape of_.the st Mgl £veb@dr the tine of actual use such as at
the ti o%g%cvleeﬁ]ecﬁ?%(vﬁ%nﬂéarry? ng or suspendi ng the novable nmenper. 5 1n

general , there Heres trtadenidndietesh thethorkiFek URIITRET ohS ettt afted

magneti c sheets acc anyi ng. t he bi ndj e e i Platgagset face
and the rém&]i‘?fr?(%??%%ﬁ& l%?gtﬂgfgﬁiie%%m%c%ﬂfi deri neggt he
former problemdhe Proxiim e wause viss theughitt ithbtstteyssoeetra¢hgadbe to

the to nmechani cal working of the magnetic sheets thenselves. form
stacked nembesib¥e the BOWHi AgadReptiThet BFotE, 190 ?%a??%%n?%% crg%j&\?vee}t"gﬁt of

the platen py reducing t i.dt B; 0F ot hgnnBgnetd 6 shret suriflades nadessaty to
enpl oy*°bi nﬁf%b Oa{]r%r%?’ées?gtr\g{lﬁg to rnitial stress at the other parall el

sheet  edge;Susfiaseosi tiee monoaxial movable member in the direction
perpendicular 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



15 of the stacked nenber. For exanple, when enploying bindi ng means using
hol es jpassi,ng through the stacked nenber in the stacking direction as

bi nding hol es and press-fitting through rods through the sane, the
conpressi on stress extends from around the binding hol es af, ,}}%OEI/ el
press-fitting the through rods. Further, 20 to provide ilhe Bla I?ﬁ I"es,
it is necksSar youorémicraasea ey s e MefPehehdhyRet 2 SheBtE°Hy tR8“8nount

of the binding margin., Therefore, f_bi ndj n onpanigd W th
stress iSP%ﬁﬁeEﬁn?éﬁﬁ%Q?%g ?%d%%i?%ﬁﬁ%g ?ﬁigg%§g§g§§ gegfgcked member. The
present i Vet 085S RIAGEH ks i rirensd e teesddychninf on2bim abi adihga heahs
resistant to the occurrence of working stress and as re?ult %o k. pote of
a bindingsmaahslLg@a@ﬁin?b@ti@@sbipaW¥FhiHeﬁE?BEnFﬂgtﬁgoF'aF?§ né?

mat eri al. Joints nmade_usin azl Lhg,ea | §8qhBt @cCertatB,sense
be cal’ ed®hF ARG h%a%geuggﬁgEaé?Q%igiﬁgggg%?nagng?gria (filler material),
but 30 atthbestinemeérboazehgeorodel deagh poenengangedi fti ebREIREERoOUL

preheating the areas schedul ed for joini of _t b t gt | .st.acked
menber) tpoaihighstwhpetat oPe, deb Héﬁ?ﬂaggécfgdggreegégggg g%?%%%%og%under

contract | E’ﬁe gj[%e_LJerhrsﬁEEgc%%%f R ORsHhet Act e dBsSe amal ehe apatidt phaset he
magneti c Shéets, the insulating 117 9 PCT/JP01/02519 fil m.of  the nagnetic
sheets dewetharetpeamderthbe lvssst dagsrastanesd 4oy BB MM Bih§ CEr 6t her
deformation_arise. Therefore t he  hi nding | & IS r nharel e
part st@r edigﬁﬁﬁ@%lwed“%ﬁ)éﬁzﬁéa étglyd?bgccti?%%é% m?%e o%r par Niel 5
sheet edggpﬁ%ﬁ acg Ohothe 18t ehesk mentierg andhuseellschmddedfoqgiol RS tefrna
fluid hardening nmaterial having nol ded connecthgtﬁ%rts %%%E%Qing with the
sane and mobdedbyoRrnFrgWpaFEs EBARELRONGOMCR thHe tRSI d8dSC5ARECt i ng parts
and gr i ppi0g pats.9L.{ pe ¢ABNSELLRYcbgammBEREnS The bi nding means
accordingpFo e present 10 invention Sinultaneously provide a binding
function of bi mdiengusaget bestekéedamgabsansempsat sgglgRét ic 18FE6 SUBPShe
stacked nenber and.,a connecting functi f..cannNggti tthe plrgked sirpber
and cbhnebti R§IBESHS EBF\??‘EQ Sggcgﬁgpté?;&%%%e%sg. %'?I'lhe?%l?l ded conneqtsi ng
parts fastepingnw bhvkhe agelse ipapes forraned erfaltdel 3 ipaatrs Toft Arhe 18t dcked
menber by filling and hardeni ng provide the bi iQ% EU“CEﬁQﬁy @@E%% t he
mol ded | obeissGbpar te GPLERNGPRTEISE e "EOMEST T Hd Weam eMers provi de
the conne%é)iiﬂgt uRet i@, The Rlag dhidct Oford i d aRre tiar tshearts nortnedy at
the stacked nmémter in a step before injecting the fluid har,denir}%)Zﬁgl
materi al socasttiegsetepe BusabyottahiBfich®ra ae¥Reh RFCFT1 1T SH % He'S | ui d
hardeni ng material and therehy.attain.t bi ndi g&g@ctgm deurdshamd he
gri ppfhg jstj}iaﬁﬁ‘ﬁﬁl ﬁ%&d@tcl?r’e blugc t}gléad s‘_’\or}aalgeetlo égﬁé;c?n a | ocki r?g_ type fastening
action. Thitsdkedaldninad ardhedierefgecilat arren sugsporadaig ahe 18 at5&¢ HBdhgi ng
down. As the male 25 part, a stacked ridge.conpris roj
provi ded &he Ifé%?éijheﬁqrcfaé}?eet%?%‘ﬂfrbe seOcF.CtaI"'hne apspgﬁag%%r?osﬁisrqréadyeogf for med
wi th through hgkesy )b % <R0essbEept ondpemnidimerdgeshetts et priv] iettiants
serrated in order to inprove the filling power. Further tPe femal.e part
may be a grfodwenf @rvrmdl690sﬁféﬁ,ﬂ&ﬁwﬁeﬁéf“@h’é%cﬁ?%@wlegﬁ“?os#ﬁc fid %g?‘ferﬁoscs
sheet s. | e parts and femml iy be-used 1 aged hetqaw@s seldhe Further,
bi ndi 11§ %eecs&“b S émresltlkfa;mr%goy a II‘isezs l;r%yeused. Since the binding means_are
Hadg of a.gﬂ%ﬂpygﬁﬁpgﬁﬂmqgnuﬁfgi;ﬂe?ﬁﬁﬁt¢Q¥I¢TPQnQﬁ??ﬁt@rﬁﬁ&ﬁﬁﬂﬁﬁ%rﬂﬁfl|ﬂ d
ardening material, it is sufficient to formthro 10| es-etc: fo & M ng
1 r 10 PCEHLFeET 629510 gl dét}% &itﬁicr%‘ﬁdpe?ﬁitrélﬁtﬁ’rlaéddﬁgi ngk’ogfhgﬁhsai e{%a}f) ts or
femal e par rk{;‘ﬁ&éiflglpe@éﬂm@ﬁéﬁi@mdt@tdwinmmmq sheleslaspe
shaping|y§§2§%ﬁ§€ﬁéﬁﬁn d. Further, since it is possible to forma
plurality of ti detaglotaimemper tsteelbnendi ke RIMATandotRTPE W th t he

mol ded connecti arts by.injecti £1 Ui g hardeni ngi pat eshpbet dof
reducti®n in coﬁt?elg% °be’ e&rbe’!éjt%%j ?ﬁr%ﬂgﬁ aHr eduction i n t he nu%)er of
manuf act ur{ g Stepsnt Thevertial iitsy taf prolvded donneceichgcpar i§ecanPbeten

Compared e o AnCh N P eOPor " LAy PLOE B RS HERLLS BEARLGnebIL

sheets by realizing a binding structure of the magnetic sheets.

A second object of the present invention is to provide for



to the nmale parts or female parts and the nol ded connecting parts is
secured by .the attachnent area, even when the platen is supported hangi ng
down, since the supporting force is dispersed anong the plurality of nol ded
joining parts, there is resistance to separation of the ma PALLFo RN o
femal e parts and the nolded i5 joining parts, and both a bi.ndi ngséﬁgﬁ%iﬂon
and connemtdaig dainetsicon ehat de PeReanaFet BNER hd' Y &8 8F Sths T ui d
har deni ng teri i S _inpoartant. Exen 1esi ye cPhip¥i fesBrictin

consi der WPt e ARERLE F6r Cc’%ge%&t }nggﬁgll?q?ﬁg %oﬁgggtrength is lar ge(,3 i f
the strengths 20h0f ddve 5l ihif i tadhesiawk dds megder -t RathdsHi aPDped Bértion
will easily break, so use of a nolten resin terial  or ten

materi al filse prefsamabliavamidmrudisn g CaPRONEER %EfaprﬁﬁFéFFEI ggévgnplirgtctghe
melt tenperature is_ high Ny et b kBAt gemBeri 6fimpeatedc it is
rapi dP’y c%%’T et pgh%n%rar ehe ,qg%éﬁeﬁ%ir% Iaerr:?ZS of thernal straig i s not
that seriQusetdowpvesaliting pedicedbleigbtiafethet fbanked HRTPE cool i ng
the stacked nenber. It is_also po 'IS)Ie to cool just the platen surface
side. Furt her,Dl$C¥%S%%s@%I%NY’§NFE§Q a filler material nelting at a
conparatively ] qy ttf‘éz’FP%@t yre o/ eharaily moas rah ood ndimald @y heapiregeat
melting 30 point of 200 to 9OOEC (brand name Alumte) or solder,is

sui t abl e. i hnetheorase rofova deswidimar Bl aF 8N SRPHE S Y & §5PCKG HBETRSS

i nconpl ete at heat sinks of th rs1ddk 4 Ber enks anhdlangekeaf

f or met% onCYFPT EFS @sga:iﬁrtgﬁen%ﬁg%t:%‘%lggﬂo‘q%?g% et alé mat gri al, the

nmechani cal ogtfgagt An@f nthengohdedrpar hembesesf platanldoPeTEIPREL02H1G but

fusion bonding with the nmale parts or fem arts s diffi ue 4
conpat i bi tveydiwmensipeabader Aut BFi apeaﬁar?hieﬁoﬁéesh Sﬁé%hg%tf‘ﬁ%t %bltéi%abl e

to be secxyr)?%te;[ efore, J40c5UPpl £AREE fdiodend tshaengtdunridctiisnpossibl e 5
to i nprov € anchor effect by nmaking joint use of nechanical |ocking
mating pamesbeFhatppsrtingt beidaseasked meMEegart, *BYULErngrE FFdifect i ng
ridge and making its |lateral cross-secti 0L+ fATBL B Pr0ach 1 e 1 Redatont
end ahd nHPFngﬁst%tﬁgsﬁse?ﬁeedsr%ﬁ égggggﬁﬁéc%it ng parte_i s natural ly forned
as a femabggRakhyrhBeSoidocki NG eTatiangepamenbareahdr areul ahicnq e e HGH™
effect can be raised. Further, in the case of f el rt, i a
groove anbimdkinggthesmpgpetar éPS?%-ssB@t%inﬁnf 5?’ee>?§%r}€%e%%ar%rl (%\%il lr%ﬂg{o%ni ng

and broadehgeigbgrgg%’saﬁg mRlhded cCerRaeldtng gp@dan semiteurrsal |y fornmed as a
mal e part, So IocEi ng mating parts are 15 forned, and the a‘_gag or efefebctr can
be raised. UseActosdenanbbt hifecanfhavErFaPe, wihca PYoor® S MY in

fusi on bondi hg becones i . firepden e sakeet é@fe @fi Adre inanl t en
met al 2%t & 3P} %’hér%@;@%‘{‘g@%ﬁ,&l&%ﬁé&r corrpatei bility in fusion bonding

Mmeans gr eater Hee Hitdtean g riad lfedr mmitsietn eofyeheatr fEde dte B etddy itFathe
magneti c sheets (silicon stee|] sheets etc, n i JE¥S mat |
contracti mnwsbéeﬂfﬁﬁtge%eal’el Bip ?ggmrﬁ?%n%yc&éﬁ%%}g@% % i"hj ect1on type
joint of aobg lté]lf-ed harden MenRiredadl bd tsupprassidl e s muldiameousty
achieve a binding function and a connecting_ function, This fés h:(L)gve el 25
not |initgahnedljaisisheks staekedr heabetidnP L & SHASEECNGCEREM henbers. |t
is also passible to interno | QUS- b | d i Yodrestarse betmeerhdhe siacked
rrenbe125anc0)516heglcac;crpneescstiansg%bggrﬁvtraréednbers . The stacked member is su gﬂted by
t he connegdiriirheasansbdd ndtenccopyi gue ieng: ittt agkat eh Wy FEE?rtH’m‘%’E L1¢} an

outside 30 force or inertial force acts.lat Y, ek pdndmpdes
during tr &gy £96¢ %“Hé{?ﬁ%t ér%‘ee?]é(??stooserts‘“?eéag{ \?\nhklc%{(;hc%ér@%rﬁj tEhe magnet i ¢

sheets, ”%Pr{ _iedlges Mdds benek i, the 1orsoomnbldetadwpRI®gs O
magnetic fields between staggered electrode teeth, 1 i 1% £
a maximum the working deformation or strain etc. © 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 1is 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



PCT/ JP01/ 02519 of the novable nmenber will becone asynchronous, and advance
may becone .i npossible. In particular, torsion beconmes nore serious the
smal l er the thickness or width of the magnetic sheets. Therefore, it is
preferable to provide an outside frane 5 abutting agai nst ?ETLﬁ% Po5@§ t wo
side surfaces of the stacked nenber in the stacking d'rectignngggnc anpi ng
the st ackerhakedenenTer s uppr s st HdPdF Fpl Ot of SR AR DUt RF dBSFFARE Tt 861 £, it
is effective to plac bagki gahast ikheoot hecuparakkel
sheet edg%h%Lﬁ}?%FE% %ftt fe st°ac gghl%e%e(erfg%%ﬁl)eagagwngllo pl ate functjons as
a spacer {ofydefift reet hendi 6t anseehet veered acimy isigle psaspenginghghe
outside frane. Further, the backing plate provides support at the areas not
faci ng t heocalnhecnémgebeans in the other parallel sheet edge surface, so
can directly preven or Lon; of 5t LaekedeiREbAr thenwaddihgon, since
15 the ot her p ?a??é?gg%ée?ﬁ%%gelgu?fgggéis pl aced agai nst the flat surface
of the bagkisgmptabe, eté.tbe maghatdcnehepbAsa6EorRaNKagAetPE SABELEare
controlled to a high precision, the flatn t i neal be
secured, &&ePofeaghipds é&a§§Gn8PFga§ﬁe§§§ éﬁﬁd%ﬁ?ﬁﬁé&iﬂ“ﬁ%?kgggjections
becones p§§5£9Eest§EQeHhﬁeﬁﬁe§te@oﬁ%iﬁekmhggthhefpkmEenpdobéemm the st acked
menber after stacking can be elimnated. Note that the pl tentbog cand the
out si de fpaoeimayesaptabl §sfshtn Anpskadt BGEEEPe CCORTLNBYLREr “Rand® as a
structure enabling.prevention.o e L an e +pkackedcrerbeminigt hout
usi ng*% bQEEﬁﬁBlﬁgétg?rg%ngtheEpg ggggg%&gdsgéﬁggrthaving bondi ng ngers
i nt er posedyhetwaenctihaeadieei Ahnghrapietiicgskeeps Theredorese tougeadt Z8
backing plate as well is also possib]e. t.he ndi .
| ayers of raAuepeExye ¥t ﬁfo?h%thJré‘rteé‘dﬂﬁs’ieéZucalf}eq gﬁle;u a%?te}% %¥$E }?% m% s%?glce to
repeat edl y, stack nmgnet i,ecsheaty Wi kaplaebposiing deatise residitrgt! &pers so
as to obtain thé stacked menber. There is_no pr?PIen1even mﬂ%@ SONE 4

§ Tay

unevenness naf iedatsitng.ssTE te Sher Ot hetfe PeRiPdksds STEEY FE ot Cayers, for

exanple, after coating,t hes] i emsieot ngusimdeng Giglan® eces
of thé&® maﬁ’tfreﬁ‘@ et g:é%gt%%ér%%:%%}n%%%al s Irnrgy gengcatter e%l on J 13
PCT/ JPO1/ Q2519 inbl elsheasshiagnekronahnebe cs sheked presgaed Hovie ¢ fRFsH Ut

t he excessi ve adhesive in the . It.is_alsg. ikl h il

pi eces of dtiﬁ@%b?ﬁ@@%ﬁshgfg%%pgﬁaﬁérglﬁg?élﬁit{eﬂ%sé%r?gaérggcﬁeti‘c Psheet
formed wi th t braugh ol &s.die S1alrNes reewes k aands themexbunsgriet ki retiget ,

then, after preparing a stacked nenber of the nec ssaQﬁbnu erlpnﬂﬁgﬁgts,
i mTer si ng Hdlds an tduhdsinge afo Bha9s 1 [gdis Bt Yk Sieet s By the
adhesi ve thraough .t he gy hY 88 1¥s hotichies sk dhenebyo fiatapdase bdmdi ng
Iayergoallchﬁngﬁﬁﬁﬂafﬁnggﬁggﬁg hole;;are sinmultaneously filled, so |0 it
i s possi blye dith pfeveatmatefarimasheatefby HéisseBeRBE b PaRd 1 BEAH S the
required strength. Further, the.thrg h naychesnpsrfoss thenot
function MR tihgH Féng&\?gn{:“f%%gsnggﬁéltnpénpat hs at the parts of
current resistANce SMPPFESSEINY eddy thiclentsorof he gt atked sigmere: si de.
This contributes to 15 the higher perfornaqge,of.the Ii@gafe%ggfﬁh fﬁ#@
that when enpl dihageaesent cbt VIR IYDHLFH D o o 'NoTteh’ et T - fat eri al - f or
a stacked menber. having bondi ng layers ofe abcagheside ontesposeg stréss the
nDIteﬁ5net%§%+E8%¥ a+Q%%$ é%%f?%stantaneously: There is of course np
probl em wi 44 des ea i peatlont @6k ofiotdec fokesl Vel nRAPPRPS §BIRK HYTNYFhd
curing of the adhesive can .be expect t &184r plyus nhgahaa8dut gy
dryi ng and®&gt n%l%‘iﬁ‘adﬁ%rﬁ@%ﬁﬁﬁﬁilfdﬁgdq%%ﬁe%ﬁgt &n dots may be formed” on
the parallgl,shggtoed@a S asa #fsshm st ackedinesbese tye shapedchitdhgd
el ectrodi scharge™25 machi ning or may,K be forned by, etching, inth
case of a Eeankeusﬁﬁﬁbérf%P%ao@%r%%ﬁHPﬂng595?§? fﬁéEQSFkP%gggﬁﬁ}h’i%U€
liable to penetrate d i hgy Cl. &84 8RG £S) Detmren of Be fsheels withothe
case of’ a g?é@%%gxﬁ%%ggfbﬁ?%gngonﬁing Igﬁgrgt when the degree of adhesion
is high, tpechending tayersdunchiesnlas fasksosolagarhsithe ke SRolRFAG FHuid,
so deep per(lgfcggilegnmg;‘nbé?)e %Nc())raklhniggﬂc Itue!mdpecré}al ubree,prs%v?\%ta%daffected areas

and deformation under contraction due to rapid cooling occur

hlthebasenmterial,thatis,thenmgneticsheets,theinsulating



Now, expl ai ning the specific binding neans bel ow, when using a backing

pl ate,. the .pl aten body is conprised of the stacked nenber and a backi ng

pl ate placed against the parallel sheety | n 14 PCT/JP01/ 02519 edge
surface of the sanme, a plurality of first through hol es di E&(/%g&yozggganged
inlines longitudinally are forned across the stri -sha(g}eed Or{1onSy aci ng
the groovEsimserfyitige awdnatdle Pats et YA ﬁﬁpdpq%t '€ gich tonnect i ng
beam nmenber_.i provi ded wi | e ek £ ke I racedi egai nst t he
backi ng p’i‘etjistjeéuagrL Bl Ui g ?Onyovg}nglcrgﬁgﬁrt hrough hol es discretely arranged in

| i nes | ongi t udifald f.a8 e akot Fed imiime reeam, | nage tradi talordf eBaLPOR2 BESt he
bent side ends, the nolded connecting parts are nade . nal

f ormed byaxfe Ifloirmgdt Akond ®@§§Pe§ﬁ&°ﬁﬁa€hglﬁ8Féé8njoo' %ihﬁggﬁgrg%g‘g% gf !r[rage
rivet-shaped ol ded f Sidd agpkheadd iste apdusdeortdibhnosgh

hol es> It %etpgggieb?@#%é%sog gﬁ?lsﬁ’él/ad hardening material such as an_al um num
alloy to @chi eweyan wncherief frecter ithe pobve snekge HeCADNRERI PI gPBbEEs or

may be partially circular in |lateral cross:sectjon. ; -
Cross- secﬁa%ﬁfﬁmgﬁféﬂl&@ FRempRy aﬁ‘&?@ﬁig,egl %?lerr%a é)ggraorflsts%- ls?g;cl?:é%lr% linr?v‘é%gd

L- shaped not hasied abahaktehgSsasestamengripbapgdoaot £hes thieatenapcting
cross-section S-shaped notches, and ot her notches forn{é}gg groove in
h S

| ateral cCoess-satiéon. MHYye Dol @i RGIMEA T h_RCHAEHERY L3 by=purnchi ng

before stacking, so 20 {he e RAM:$GRY Beneatvhableypiiaaied. The
i nventY ont7%eh Orlliﬁﬁr%fdt?%g?e%%i)g se Vlojfr&} OF Tt i on@of gpeni ngs or slits etc.
of femal er pgét et RHehEa phdeumpaabt alagsiwdic sigets @i bee STRGHRA BEBYE way .

It is also possible to provide through holes .in i.ng.di ti for
servi ng asnd unrreINest Huki fUsist U5 c%’émteoc%lﬁ’é; t&?‘%e?’ttgglrﬁglgl rglgh%%getbggdge

surface a@&ﬁ@%?}r‘?&eﬂé&% Qér§iﬁ%5a§XQQﬁ95ratméﬂﬁBeﬁEhEThBamallHeH sheet edge
surface di'scretely’connected to fhese t

i “through hol es. \Wen no% u%%ng a
backi ng ptateect hegbbadtagfaehesinayvatBothe BaWE| BRETFoPhAt TPEr ASE-BY | aser
beam wel di ng,_the_aputti S sy,0f ¢t he;ghdgnguntagenehgapeernieaet i ng
bean1H%nb@?gﬁﬁdoFth%a?ggFggdsﬁéégggdgg surfécg a?gng the same. The .wel di ng
is not arenuebdhagngr fgastiehdi ngidecthebwoldedi AStAAPENEEGS SWEFAPRG ™Y

restricting the welding zone, ,so thernal strai 210 h menber
can be preesheedf FHBRe¢ePNerfipg B@FWePeW%eﬁgr ggkgde %EEP%%??%%§%%§519 t he

| aser beap),uelding whi! Ra£00bkPEsthe PhatSmasly fmoe siate Simwsl @t the
tenperature gradient is fornmed, it is possible to prgéer%é'ugge t her nal
e si

strain freteceadhinagbeheipl at sheBuPriese HBIECTHRENT ERd 5P 89

connecti ng_beam nenber is t I dge, ahf ahbeosl deters sur fraqe dds
pl acetf aggﬁﬁgtrlf" e°Bafsl I%gl ggﬁggfe g gc—g‘%surféitlce,a the wel ded j oi nt becones a

T- shaped j@iAtths & hiel hargendhgsupperiabfandhéherabiedt FeiBerP¢ LI ed to

t he thickness dinension of the plate. Fu when, 9 asdalange of
strength fHPE&ARBCt rFBﬁtB?erFai gﬁlﬁft)lggt#?ﬁ%m?ront (fstg&g%ldﬂgack si des of

the plate; theckih! £t1 00l dsy RegTEagkese nboaeathn ot Het s aicy ey tritp ldityance
of the plate thickness, so the thernal strain E‘ecomes supsr pgge,g] Nkie
becones | Beger iat alhwhgpus ¥PRYT R 'IMe PRt eargd "% “P¢ preferabl 6 to use

a conpecting,beam LBO-ahnthyent sd &rs e nsk s teed = tentheand
pl ace’ hepggttéi esggrgggéepg%{b?h%t %ent si de %n agai nst the parallel, sheet

edge surfaeenecthe shppastmbpcomsssdt odder PreiegkdenanBagt a8l e rBed 4

fillet welds are separated, by the wd b i Pt A
possi bl e tt@rﬁﬁl@\]i’e]ﬁ?E%ﬁpeIrtpﬁiyﬁ‘?so%%\ffe %Eef%rﬁrb Qgtergﬁlﬁe%to?tg%qjvﬂi%%%edr%

conpat i bi I gy fed he Hrafked Jramaiownd Hdef iddnimeg tdawe hedin ilre 1 asidre beam
wel di ng i s poor, spacers with good conpatibili tﬁﬁﬂgﬁe used. That is

- h
Connect | ngebredm pebemal o GITHARHE GO TAeRh BbAyhAYi Hot S Beri <) HE bnd
and aBBonqj§%%%e%a8£g%§g agaLpst pade fastenethavtiehatie pautsi feyshie fuwed of

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



25 that bent side end. The binding nmeans is nade a wel ded joint fornmed by
| aser :beam.wel ding the abutting parts of the |ong spacer and the other
paral l el sheet edge surface along the sgme. In the case of the injection
type joint of the fluid hardening material explained above, the functions
are split anong 30 the nol ded connecting part and nol ded {8??’(?%%%@%59? but
it is al seopbssifdinifror mubst am iadditidre saneh9or+dnPR Bt Hrovi BbE h
functions. For exanple, the. stacked ne r..ha r a

ber pendi GRS i Gl GO G ot RF PARSFFe: 22he ot e Rhrt See. aach
connect i ng, heamm éﬂarm%r ol St 96 G e d Firtthea bednce 16 RCHaHRILIE2509f body
having a bent side end and a | ong mal e part provided, by fastening or

i ntegral ly plittelite ot gicdslest Jtoﬁélltﬁ’éinpaﬁt&eaénapeaﬁﬂmghélrﬁ?ﬁg?]ﬂ °WedMs is
made a flujd hardenin rial, f b L lraanaNEesd¥hen

| oosely f"i”[ﬁ? ﬁgletr&%je?‘%%r%%tt’ﬁaeﬁ%&r?goéﬁngfgyypgbbEgggnpﬂgngrfgove. Wien ;hge
fluid hargens pgs DRterkahct soa fusoen damdiengxpebted wet@igh sheeduftéan

connecting part forned along the cl earances exhibits.the bhndigg gfgg&ion
and provi Hestkeenembreces MARURREF ORI By FusPon DORIPAG A thYt Re T'3hg Tml e
part. Wth i | NG, | einfb Nardenichg thRt erbakhihgwevens toowmhile
a bi ndi ngc?%%??%ﬁécg%tg%%r?ai ned,n%a connecting function cannot be

obt ai ned. £ Byrowmki mgdé herbanérplantossbekcsinae ofhehat jrebpent of ©ERanpfe
narrow in opening and broad in.interior Ki e L t

cr osskisectomdf S thiE t DI dﬁvﬁnéalt)earptaﬁ‘tc?r ag@gr?pgl‘%e}ngfg“gtgg F%%rgggt "&na°and
narrow i n; basecufeh06¥i fige agtt 88hientlSaexhi beved, weenatbenpéetengifuncti on
is obtained. In this case, of course the end of the Ief'on mal_e Eart LSy

i nserted npporheddmnPGpEhidRyTof StRESGFBBVRIPRINVET S SFEadt 8 §P8ha"
effects sLALhardo pile-a00yeoanfo fI idied ravearby, acisérucluiraspseindeng
for exarrp?e a’long nale part of a cross-section broad in the 20 front end
and narrowoi sepheabase af the retle ke e e rf emadienitdg o ek 4RI BPa9§Foove
of a cross-section narrow.in opening. and br 0 ' g Ehgcbeam body
si de, 19 ood8EPPPRA G F‘Bgek?ch atekﬁjem?%ﬁ%%rlrlg\cceﬁ%a?r ngnrgﬁi%tglr Gove, and
filling thgnfbHi dchakdening material in the clearances. A structure

providing a long male 25 part or grqove at _th eam body side i.n,this way,

however, requi Hegey heheaseeRFhdOBf °§ef55f*’a?éuﬂrgngéff?e&méuf“?igﬁél%rI%,S whi ch

| eads 0 Bl gaet MRNUAGT UhI U SOSIS calNFGf QIS a dond Diewab & BRkachinading
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means not I'ng a backing plate, it is preferable that the fenale part of
the stackedrnepbbnt36ver af grlheveond et xengidetisnd 3&sm ddnibée FAFERE Hent
side end, the bent sjde end have j t oygh; bhgl.es i geyenel y
ar r an®d Pgnb??ﬁﬁ%féjiﬁd@eldqnag isrjiggi géﬁ%}{)’eér}ﬁ%{to%glitudi nal E5(§(Ii§rrecti on, the
nol ded coeRealiynNgrpak} dieusenat e nollded pasin ortrddly ofi & Inlgarhacgedove,
and the nolded joining part he a 17 PCT/JPQO1/ 02519 ri - ne |.ded
part formB@teyipl Lf Ry eiRF ahroulheRorgsnd 4 nﬁoé(%ee\?erﬁ\egaysﬁearts%?lpﬂﬁeggregove

i s narrow;icQpeping adthdrHad-d nd Mighi,ohin taéanel tef ogsaeakitanialhe
fastening force of the rivet-shaped nol ded part is strong and the (1cki ng
action 5 iis Hinglkctsd,| dbséai ngewily ¢eeledsing hredsnelerr TG BLRCI6A
occurs_int | at en_duri ng o | On. Sebyevihe starked srREbe smRY
be fofred C\/é]fe'ﬁgﬁmﬁﬁo]g‘te%?}rhgsr Bgéﬁﬂégpase% e part, each conne??ien'g beam
nmenber maydavg eatgtheviee hawiigl @ qualriald tyreobtehkedghehbees Hi sy oy to
arranged in a line longitudinally alqng the bheam | ongjtudinal diregti.qn in
the groov@IHidR GhedrdH dé’p?tc%‘r?e&qia?‘r&np_é?rut&a Vg bsel%éle 'f gflrlrlnglacehe%'dl ggtd l%art
formed by Jidding the LM Hing & erftanae li mdlhd ray eave whempade igrdgve
accommodat'es the projecting ridge, and the nol ded j qi ni ng E)art maey he a

ri vet - shapedv rrehged apare . 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,



15 formed by filling the through holes. It is even better if the projecting
ridge s nade broad in front end and narrow in base in | atera
cross-section. Further, it is possible o enpl oy a configuration in which
the fenale part is narrow in opening and broad in interior in 20 |ateral
cross-section, each connecting beam nember has a pluralityFP6F/ H8t ches?®
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of the st 5E9n&9rﬁ$’€£ngsp@r&rsrhgfowe DAr tpw tasepeni mgmamel baoad by
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si de end,ushegbanpreject rd hhdoe aeeoRAKgREoVESt bRRE tCFP§SoﬁF§|a8n
surface ajong,!he Peg:: oacil‘ n—‘f%”f]rpoq;g %%ﬂcp?l%'ﬂrw Ral el é‘ébb(?ntﬁ@d
narrow i n"3 eﬁfﬁﬁpan road ininterior in lateral cross-section, and each
bi ndi ng mg@maeﬁscanﬁeggeﬂgdpartbnkgnagueaﬂlmnfdemeéaﬁﬁ ﬁofﬁ@élsyPﬁFFblng
the first and second grooves in a na fir r f
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FIG 1 1eia pBrBhba: F0d Braffor  HagthErh TR PP aara on el A tweophase

planar [i mgaﬁatr@t:@n@cwmhmgast @ tnlaéeppesemscb nvaeritinon matbi ik @arts §rg

perspective view of an X-axis t or g2 plan
view Bf t hersgst paf bh‘és%n?%?%t? C?fén%ﬁeernalt%e ol9 ee toefeterkl’%gf §1tohz ; axi s

novabl e npabeR andcpkatgnydehsa §QOE|6bmﬁat3b§lit961MIéWsdbnabonam@s
novabl e nenber seen in the X-axial direction. FIGS. 5A to 5D are se%tlonal

vi ews of bbeombatmsaml@la@@gtbﬁefHEiQ@T‘BOste1$‘F1|"PeOIB°I§ tRp Rl e ety

line AAin FIG 3. FIL.G a ctiv e piatier Shr yelsuloR
accordlngmfgeféa&nlénﬁBEF%Eﬁ dofagﬁggg{eseﬁt%lnggﬁ Fgﬁ : ﬁG? 7is a

perspect i yendiey QEaﬁspbﬁé&ﬂeﬁCt@ﬂ;ﬂst@nte aofﬂqmatexmmﬁrématoﬁftfr@@t@desent

invention. FIG 8 is a front view of a t.en ac [ |r
enbod?renB X6 St HE ﬁpgs@ﬁgnpﬁ&gn§£éﬁﬁs 51 icon s @%ee% %% N ¥ha

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 beam
members. The stacked member is supported by the connecting beams,
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



30 FIG 9 is a side view of a platen according to the first enbodi nent of
the present, invention. FIG 10 is a perspective view of a binding structure
of a stacked nenber in a platen accordigg to the first enbodi nent of the
present invention. 19 PCT/JP01/02519°FIG 11A is a pl an view of the

st acked nenber, FIG 11B is a sectional view cut along thePfTIWEOBLIF5%P FI G
11A, and i Ghelh6vihbla sembéonall vitmeans aslyoed nomeus,néng- edgpnrecrayic,

FIG 12 i tive vi f a.plat - di 5 .

eribod eI HEAHE | e RPF G oere T5EP40R PrORTes LoFS oarifup en

accordi ngcﬂeg énkﬁllseeﬁomle anpodifen of dhepresetie imyenét oo, sikésl4 is a
wof ap

side vie aten according to the second enbodi nent of the present
i nvention. 1o HGefkird,s Bt pey specienabls eip BFrav HadthgesEF et ur e@Bf a

stacked nmenber, in a platen according to the.sec dj o]

preseft iFRMEMIYH 299 @S A ge§E%eFgﬁeg¥9v§l§?e§ngggggi%g?ﬂges%F%QE%?e of

a stacked,Jmibher (W it d shardiing b ayersibntaipesespingttiee platokedlbeacenr di ng

to the second enbodi nent of the present invention. FIG 17 is a perspective

vi ew of afdisdipuess rdef ores ke relf rig'e 0t e df eiBodt Rt £ of 1t heS present
invention. _FIG. 18 is a pers ' i | n tuhe 8€egordi ng
AT A SE RSB LE L tbad st

to a fourt resent invention. 2% isa
per spect ip£r a1 eyl afhesetbieieng stifaget wife thecetdichgdt veabpirt t Bihenbadkieat of

e e P e o 7ol LR N EThad PRk betin of =
25 FIGS. 214 (9 24 G5LaPbaNo¥i €N Oht §@e Shopes. oFusthep; sthApedacking
plate provides support at the areas not facing the connecting
beams in the other parallel sheet edge surface, so can directly
prevent deformation of the stacked member. In addition, since
15 the other parallel sheet edge surface is placed against the flat
surface of the backing plate, if the width dimensions of the
magnetic sheets are controlled to a high precision, the flatness
oftheplatensurfacecanlxasecured,use<1fstrip—shapedn@gnetic
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,
25 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
30 the bonding layers so as to obtain the stacked member. There
is no problem even with some unevenness of'coating. 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



magneti c sheets. FIG 22 is a perspective view of a binding structure
according to a sixth enbodi nent of the present invention. FIG 23 is a
perspective view of a binding structure 30 according to a seventh

enbodi nent of the present invention. FIG 24 is a perspective view of a
side end of a connecting beam nenber used in the seventh eRBBAIPARAEZSIRI G
25 is a pefspesdh ieney i ek ofmaghe itk nghed t uct eis sedicdowti hg poshnoetghhh
enbodi nent of the present invention. 20 PCT/JPO011/02519. FIG 26 is_a
per spect | ¥%ces W ofaFhRI IT ath oD 93P bi hidi h§ 3t FRARAF 2L RERoF Qi ﬁﬁa%i%n
ei ghth enbodi In f i tQN o F 27shacarPRhspeshiweowi ew
of a bin |1%g ég‘gr]%ec%uor%Qg‘eggn%?%}tﬁfzé%@aét%i r?trhbghngodi ir?ent of the present

i nventi ona MddRet2 ishek tpeicapect iwid hyitbwonighahbiledi A BOEOGREEF eCHBESPYI Ng

to a 10th enbodi ment of .the prese invention. FlG. i S Lv.e
view &f atb® Mg "eORGEtGr éhgggmgf‘ﬁﬂ’ o A ﬁ%ﬁ?agﬁbr%rgian%ﬁ?cggat ﬁgﬁ%lre\ésent
invention, ¢ 0, £l G2 30AJ QAR AIE RheeresSiivmerisenwy oft theanpedatsdmef or
expl aining the principlée of a Sawer notor (two-phase linear notor). FIG

31 is a peospiect ithe gpw betwhensthenseet ednf ithie 20N65 158 ShEangEntP6Enal

t wo- phase planar |ipear nmotor., 15 F i i =phase
pl anar | i?ﬂgﬁ?uﬁgt%?ﬂ?% =1 d;ogil?e% %ill&iﬁ%g?ghz ??g%?ggﬁgdg%?éeﬁo%g?ﬁggsane
t wo- phase; pl agarohédearnaot rougndhbl & 32€ bsmalfapabuviewtdilede sane
two- phase |inear nmotor. BEST MODE FOR CARRYI NG TH INVEPTI 20 _First,
bef orld® exbt & HinRP IS Pt BREVEP tadpf aFE7 Ti PReX St agkest BeRg SFo2PRe

present ié‘é(cg&%:o{éxe“ﬂ@ gepegakt CORGLAUN phkOReOf enpl @pabubhnRalesDber Wil |
be expl ai ned. " FlI 1 |% a perspective view of the general configuration of
a two- phasetphasapetfozarthet funcricn ofi soacpeespbébgvengi @dv25Céf%an

X-axi s novabl e penbey. in_the notor, F I APV o] Wal
phase relﬂ?ggﬁgﬁi:pp%é}?ﬁe%% flﬂ% %g %stégt 'ﬁ§6%§?ﬁep _Qgi?éﬁ?}'%\,gﬁf’ggﬁé%gﬁ? and
pl at en doggdyFtGrréntsod shéepvaewvhobuafaXeaxidennVabbecaphbébuseention t he

X-axial direction;, and FIGS. 5A to D ar(f,sectional views of the states cut
al ongt® hetBe higkep perforppace- 8 FPRe ANSAT ™gh@*tine A-Ain FIG 3.

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.Therejj;ofcourseru:problanwithdeterioration

20 of the adhesive. Rather, quick 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

25 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

30 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



The two-phase planar |inear notor is conprised of a platen body 50 having a
pl aten surf,ace 51 formed with a plurality of platen dots D arranged in a
matrix and a conposite novabl e nenber conprised of two X-axis novabl e
menbers 60X and two Y-axis 21 PCT/ JPQL/ 02519 novabl e menbers 20Y
connected by a support plate 30 in an in-plane perpendicul B¥T//80a49%5A8hi p
The conpaside sunfalle afentier sHndvasa plpreskity zell Bl ¥sie) Eerewsh peries not

shown) and noves planarly ile floating slightl o] t t face
31 ot ha AP D Bk byt He B b Bt 1L it T f el R R b

pl anar |inear, Qretf em[g;l fOrr @t aphBcagrabvke testihgndsefensla part
nnuntingtﬂggﬁﬁgg% fﬁE&IC g§¥§%ghdlgr igpprgv?éedvath a contact transfer

whi ch holgsrtan dfC (reehanndustpratat ep el cePreheei Ry desrBdfeBreY heSent ry

position to by suctiqgn, noves it , tq st .pasitian, Lk descepndskin
conti Aue Hl’cP‘ﬁrd&fg ‘“H&&?n & é’l’erﬁecne?llgeoﬁnt%hté:%l &eoﬁi%ﬁégl &gégg &t F?%r a J
predet er gnad t i1 Jhan tsuidrablyohderaabigh hailsesdtbheréCeapdainseged it
in an exit position. Wth'this IC test handler, the plat

n bpdy 50 is
suppor t edirsUsiperrlebngist el oWy 1288 thenad 11| tRe rledd ﬁ?’é%?g%%ai
conposite,novabl e ne 7 Y I I fage

mp Weatjt%ne %men kg%rgg %%dep AN | v 18k ong1 488 PbRhER SHgfpEet s

directly using the contrast transfer as a base.
The pl at efrdashdSGaps mxplad neart sit Bormédsby §ihtked Feaberoevedriaed of a

plurality of strip-shaped magnetic sheets T 20 stack t r shown
in FILG 1thedneided 21 oghen$rPhes paf @l 1@ esﬁ%‘é‘?éeg}g%sg%r ggéeggi %aﬁgad as

the pl at ef‘oﬁ"‘r’écj%f 511 shéi pr shapedd negoehictsheeys Aobee. fdt exanpl e
silicon steel sheets coated with insulating filns _of for exaanfF%,SS to

0.5 nm t hpckandske thaigota Filtws bagidepHepMRtes ddt SUBH( 8RedBpat FafnYE
peri od) is}%c?%%i%!ﬂiﬁe\;eeva% aalncmgtrhlze%(‘f*écc&f e Y @ehesMRYgbbe aBYEEAR8120Y

is a novab vancing 1n e sheet edge “direction (Y-axial
directi onyr&dvéHeomagneties pehedtsd 1. cireufliarstinand tegedndr9srReseyLiey2) |
li ke in the past, have strjpe-shaped, projecting.pol th 30 KA
(KB éﬁdI@?Sefﬁéa$¥%§svﬁ?ﬁtfﬂ% Xz ?Fggd ?ﬁ%p%th?%ﬁégg{ t eegg e teeth

KAX and KA., Xs(s&BX gt KR rp9d af-dhpdd mste cieds ,s@aaed alir anobedseaghehi ¢
path legs A and A (B and B') of the first yoke Yl o eagh o&ﬁ%he X—aéis
movabl e nEnbeasedoxohekest alatArgheCyoaRT aFCHIPRCET AR SABWA FR’ FFES 22

PCT/ JP011/ 02519 4 h a Lak,phasgsam thokgspeetiba A Bkosest
dots D ar?%%%%dn?%gﬁga gﬁgggggdggggﬁ%éct?on of ?he ng netic ;heetng. The

| engt hs i pothed Yiaxtaé dageetionsbéethebpobenchény ozRdsSKACKiPRBx S&nd
KB'X) are two_pitches= worth of |ength of .the I o] D. :

i nt erdfal stBet fedal e Hedr e RAS t |%(9%§¥§%é%%n$§§ﬁ%dgngﬁﬁ.1 g&é&é?? t he
pol e teet hs KAX: angnKdeX £KBXhandaKB ¥¥ #@bemeepeat edl ypaniagedofosléash dot
pitch (one spatial period = P) in the nornal dirﬁcaiog gX-a i_al direc%ion)
of the joehed efir fameseoPathe hhghbei ETEREePETFILG LT SPRCFOREISE SHEERRS 10

As shown ip EIuSi ak‘?’o??dwfl G 15,14 he 00le, doaite KAX s 1K XnikB¥h KB1es

conprising a laterally arranged set (pole tooth pattern) fitting in one
pi tch areiarthagetaskaggedédewitibinnfones@svipot @8 iLHPRRE SnEMRP SAEAEEET on

gLagggngL ggﬁfﬁéﬁ:ceég Egngﬁg?QQ?téﬁéé%“éﬁd% LurFdbkhgha 4d¥ epahiidls
or slits 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



15 cl osest dots arranged in the normal direction are shifted by increnments
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 KAX is in
register wwth the closest dot D, a concént r at ed magnetic flux portion ~
occurs in the 20 air gap as shown in FIG 5D, the pole tooPRTAIROX/§3519

st agger ecthy Exast | yedml e ed g othWi¢ hcoebpegttih® pheten osesfadet sbet he

air gap as shown in FIG 5C becones an xti%gUL%hed walﬁgié:flux ﬁOE%ion
Cx, the polce got ANRBNE T3 tHFGREY AGVENTRY by "ex 39 POt EHE
cl osest | £t G20, Shayn & Eh g 26n 8B, becomesu as fuk | back branched
magneti c %)E)Crﬁ)%ér}??%ng 2", the pole toot hg KB' XB%)S stagg%red del ayed %

e

exactly P/ 4 frigewe hevldrosést sdoe Onpdand a orgiectgay MeRbRILGL s5

becones the thrust branching nmagnetic_flux. portion 8. _E - ax| bl e
menber 60X hE: eélgﬁr'ohgt%‘le f)g‘f]?@%risgifiﬁﬁ??s]e%p%fac? ea%%lor\?gepécﬁggu ég?gg%?e 30
tooth patdierds fiqd engatpd | ke ud goiditr Betbmaasah B-enepput ghiperi od.

The pole teeth KAx and KA' X (KBx and KB' X) of each pole tooth pattern 61
all have sgudie spatdealofphuppsrii ©h e pucacked mpmbend speimipet) 62580

closest daots D arranged in the.s t dir Lon = AX] irection) of
t he nagne&%%]éré? 3° T?%g%n%?r? ot ne §%§$25m€% flrééﬁbrr‘g}g?ﬁG%%%g!éésn%t

recei ve thdushcé o5 €estiteridien Yraxioaneditrient ibgnweflkiéngobé beehhtKexfandtKA' X
(KBX and KB'X) fit within one pitch 5 in the f—axial direction,.so a,
magneQi ¢ 9 ceRek f ot deheC hdvRRP It Amghei E1H 8% YRLEDr REACRF ofiyCrRe 8heet
edge diregt ion,of o £ hec 58 ag ket n@IDEER L Not henst gl et sheMckie s | Gso3taad
FIG 5 (excitation state due to A-phase currentZ, the pole tooth KB X
gener at estlze tiha Liss t ba anchedomegnetper PP aRd pardj bacaneg ol s RIBRe2pr bBBss to

of switching fromthe A phas to t - SUTEENE geqt hrust
force act¥Oh1he B%FEl?g%tH?Q%y§£$ﬁéthgtxggx ggggfggction, ?ﬁ ?he second
SW t chi NO-PRREES SN g abéhm Usémber Cleaathg an Lheepoée Leshhp&A kend shde
X-axial direction, inthe third smﬁtching grocess, a thrust fﬁ;ce act? on
c ch

the pél e 20dtanKBR AT jthey RELRILRI APTERFECYT o2 BRFI T SHYE £BT EH2SRPEChi ng
process, @h%ﬁﬁ%féli@%cghégEseQQetQ@r?Q&@.t@ﬂéhsﬁﬁﬁokﬂ b88omedXbabader
n -

direction. axial direction thrust force acts successively on the four
pol e t eetinofargehapdl stakoth et ttéren 61l Yadt siedidsy agleongREEG teR PHeteaxi al

direction by the_cygle conmpinat bon_Qf st he 20 congent £ gt gdergpetic fl ux
portion (%léE% %Faﬁgﬁeagﬁgg%e %cg%?bxsgo%%ioﬁsgg' and b, mﬁe?eby the X-axis
nmovabl e neaberp66Xtironesit thashali shakliy encthe X-axial direction by a
so-called "crawing notion". .course,. [t moves,translationally,Ln the
X-axi® directVBANelBA FﬂmPﬂElOfEéiégéSfOS H‘ﬁt 5#85%8&“%%‘%%& agdb?égg‘k 25
”aterial-c&HnéB£§n?ﬂMea§En§§ ihsks pesmi hkedtagr eal beerans¥aarirs mwavabl e
menber 60X giving tThrust in the normal direction of the joined surfaces of

|
the stackedodurdmmratiilitpassiwied ¢ 8hpdal fz@arti FPRARFbANBP PR PEERE]

menber of . magnet i eets T t I 1.30,b8d%+ 5Q4 gEVEAql EnABki ngnyhe
frequencyl%fg?rﬁgr F?@egge?igggguggggtﬁ ggpgeﬁt pulsei hi gher gnd nakpﬁg t he
speed of sdwaseephibghédragahest sttt dsraredosis mdthef gt stiidgt sirdlacgpofo t he

hi gh- speed. regj on (2, sec),. erefore, it becones siLb reali.ze a
high eeHPaE?Bﬁanﬁﬁ F,eaﬁd Epﬁhgépg?gﬁeﬁgﬁnﬁiﬁeapgﬁgt%rkglhgg IBiht
PCT/ JP01/ 825424 The 18Rk sdaphese ihel Bié enshiti reepaees dthehX-1irde spakert eet h

KAX and KA" X (KBX and KB X) of each X-axis novabl e nﬁnber 0X
and the other parallel sheet edge surface along the same.
In the case of the injection type joint of the fluid
hardeningn@terialexplainedabove,thefunctionsaresplitamong
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 is provided with a beam



and the platen dots D arranged in the X-axial direction at the platen 50
side is rel.ative, so instead of giving a staggered 5 arrangenent anong the
pol e teeth KAX and KA X (KBx and KB'x),6it is possible to give a staggered
arrangenment anong the platen dots D arranged in the X-axial direction at
the platen body 50 side. The nunber of dots on the platen $GFfEe/0HdRever,
i S enor nyisdy Stating avosdiek bei dé say amtdgeolisng e he paptuprPviaded by t he

pl aten body 50. It would be realizahl e however, in the, case of a platen of a
smal | are%@%ﬁeQﬂQQIqqﬁ?Qﬂﬁ&ﬂ%ﬁﬂﬁﬂﬂléh ey R 4oe e%FGn%chﬁﬁPgu8§dgo?n8’

product i ory ofc /bl 3li¢R6ncShBSRSA; LHHEL d ¢16A ARLS dRMihaenReLeibeCEbrmed

swi tching froma thrust” branched magnetic flux portion S to a concentrated
15 magneth¢ 104 neotheonl €y atbes tWirars fl obseAghedt hbpaerdae fheaix ther £Poa 8

and the concentrated pagnetic flux _portion Qccur _at .eet b _of
the oPposT?Ee ykes,ansh QWﬂ%ﬁQWﬁnﬂﬁaﬁﬂﬂgﬁﬁ éPﬁﬁgHSEgﬁﬁggg.ﬁ%%grgggagfe
nenber 60X QLEWS pbRd2hberdat &h ndtarMartdeandl dev et senatitriacd ipans dndmele
X-axi s novabl e menber 20 60X noves translationally along with the

rot ati onadlendridtd odearhadssghehibhésshred BIIIARINCHAR RS PFRE1IEREI | er
the ratio_of the rotatio i bragio | h p o] avel .
Her e, cong?%e??%%e?%%n?e?gﬁ?%%gﬁi%bbg?§%%ﬁ %ﬁggggé %?F%h€%§o$8?ﬁe%Sthen 50
(sane as pit€hmfnpehenifestibroboXd fng < Innvabhed26ingmzere 160), hndevhe,
magnetic sheets T, the thickness of the netic¢c sheets T na% Ee I%ss or
nor e ¥hanwhhbe dotoigidicyy fHRCtEen S8R %%i%g% s FeEGMRCGR P FHEE T T8Rd

hi gh effi%éggﬁy, 4 top Sy &S erMblnys 885 thkan aiche 2ot rRiskcRectakinn@ mehe of
t he pol e teet ere the extingui shed magnetic flux portion ~3 occurs 30 in
t he magnegicotertor texdmel otar teetin MR ify dndedraas dpasBéerdornénthr ust

force or %éﬁ?ﬁ!gittr%’e Jc.)gtctepgl rEDrVoasbsl—%e%q{ of-@'f'ﬁé’long male part for example
broad in front end and narrow in base, a locking action is
15 exhibited, so a connecting function is obtained. In this case,
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—-secticon broad in the
50 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
25 part or groove at the beambody side in this way, however, requires
the fastening of separate members or cutting work, which leads
to higher manufacturing costs.
Therefore, to forma simple binding means not using a backing
plate, it is preferable that the female part of the stacked member
30 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

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



are just so to say assigned in series. Further, the pole teeth where the
extingui shed magnetic flux portion ~i occurs differ 25 PCT/JP01/ 02519 the
nost anong the pole teeth fromthe pole,}eeth where the concentrated
magnetic flux portion ~x occurs. There Vs a spatial phase difference of
half a pitch. Therefore, as in this exanple, in the case ofCH &l €150
usi ng magnetd - sheeds o hdad nopat Sfotmednegst il g Hag ftlofoaghi hehest he
magnetic circuit fornmed alq%géagf sheet edge _direction_inherentl fings it
n

hard to hbF d srerjrfat iRetdSdpli O 9501%e e BfA T RHer B ?R%néQEiﬁ68¥Eﬁ8a

nagnetiC.{AL¥h{5¥£5f"%f;f5%%¥§ﬂ SPotbeEEct SoN0 Teedr 4 O S8NEGaE8raB of
al ternating magnetic ux of a strength exactly extinguishing to the bias

magnet i ¢ £heixr anet + dieaoked) rmeel add fpaedons of t desg gand sthecteakedy FaEsons
al so an advantage of using a stacked nber.as a platen. In_the f a
t hr eeSphak® HFVe, S¢ PP H %W%§§lﬁf PR ﬁ%ﬁhg¥i%c§%5e?%e%hﬁal%l%ggﬁgoﬁnre
than 1/3 9fcthe dotwdtshat&hneerihg spatenibf.is a stacked nmenber of
magneti c sheets 15 T, it may be a stacked nenber with plastic or other

nonnet al | i ¢ me€enversebandwie hete peedeBamast snay Pael )CBKHaV1i bl r&cti on.
Further, it is not necessa 0 i re e the dotsmpdhe

pl at en cé%r%]%%th%gf%h§$%a%%d%ég£¥€ybggﬁft%§§§ ?%Qﬁ%%gﬁg%e n%gnet?c flux
can be regagerhwand grbbgberaweffd e phoya2dtyant b momtr hbdeeddiscrfbalYFI G
6 is a perspective view of a platen str turf accordin

, ( ﬁ v toane@%mrﬁm of
the prlesenfrapgedtinvon THrS b@%@%ﬁug%PﬁE Yir 87809 §PR oRpPT sk 8f " A plat en
body 90 hga\é'fé'%tfoﬁt?&k@ﬂe MRRRTe PbtGRpr it3Rd mefl d@dpkyhakitynef pskti paghaped

sheefs (silic

magneti c on steel sheets) stacked together and_an outer
frame 81 erpfemedeoioXart peirdef praedPBallsnglthe yergdndinggCLt AT pREEen

body 90 apd connected W th each ot her ' ' : ' Lat es
Bla and Y8 O BRE°Gar LroT e 5L OUBLE R Aar PR T S aass of “PRo
stacked nen@ernlmbDdéie;siackngadtrreayi ba 30randtebhapetheostadkedrirenber
91 and are cl anped by_the ot her gair ofh%ge si?g Elates 81lb and 8

c

d
Ther elfSor efo¥Red ppyt 8hl &t Pcte et BHOPENaNBORS st Br&vaRdPEh egub%rEES

torsi onal stlewwéé;omgéetﬂe A kad a@nhers bt Ehid shaERBegowenh) basd6
PCT/ JP01/92519 Fi 7 1S a perspective view of a platen according to a

first enmbodi heheraFl &ro8stseatiednt view of the same, and FIG 9 is a side

view of the sage, The platen hiady, 90 baseaopagki narhliale 32 Bl acednagal nst

the parallel s %EFhedge sar orm ng e back surface of the stacked
menber 9lthdhifembaekpagt piateaPRowsinuppentied ahdi bsobdcknsuntaréobyia

plurality of U shaped cross-section connecting beam nenbers 93. The
conné%{inba5%5ﬁ4n€ﬁﬁ§?§59§té?%'p?BQPdEBHB?C%égﬁI§?a@iggwg?§ gSEiFions in

the sheet,egdgg1 di{ecki APt chEsShevRelndEkEre8ellhalengnenti Bgakeam t o
menber s 9% allocated to the left and right of the center of the_stacked

menber 91l©agétedéhaétﬁérthiGEp@§iﬁésdﬁﬁéétPBHS?uEﬁéﬁecoﬁﬁécFPﬁﬁeﬂeam_
member 93 hgﬁegtERQtPEQE ?E?ﬁeﬁg egﬁol§g9 baptbeptneldsyenrd; 99ngxtands in a

perpendicﬁ?ar I're on o sheet edge direction as Shown in"FIG 9.
Joi nts 100embiaihbuclledbahaedenengthet eidal ehdr ringacheibi mdfagtAaeahyt
i njected between the top bent

surfate ofIRRBSE HR& &P EPrg%géngéﬂﬁ%%%ﬁgggﬁﬁn %@3%&%5%§§¥Qg 0%538 ?FE
sheets T ggpetfornmedripkdednapeagmbhactiopakentoendd 8¢. 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



As shown in FIG 10, the back surface of the stacked nmenber 20 91 is forned
with dovetail grooves 9l1la along the direction perpendicular to the sheet
€dge direction. Further, the backing plate 92 has a plurality of first

t hrough hol es 92a arranged discretely i¥ longitudinal |ines across the
strip-shaped portions facing the dovetail grooves 9la. ThertoprHsent2sends 94

25 have sesadkddoaphd hedesi Odaand raagec discoperiygi anbongotddiinal |ines
across the beamlongitudinal direction and in register with the first

t hrough hihieer Bom. 11Anl alkves} veropdr $eAt #@Ri n2Rat eRFAI PR8I PEnMRBREI 1S
material,_or other flui r LS4LAI (o s Lber ppeni has Ok the
second th?(?l?é;r?ehdg Iéghggigl%ﬁ%oenﬁhgbzggﬁi%%@ofot e dgvet ai | ('gr ooveé 9la to
fill the geyesatdn@rooyesedlon andnabedt braugh Tokesifdh gndo9aoéntheor m
joints 100 of the cured fluid hardenin naterkﬁ%t The %oin%faﬁgg if.the
f1 ui d Shar SR kRO MEMDISTARNE I & SHBALESPDF L1 AR HolFBEP IR Mg PBaPEE9101
filling & 4 ng | dgvet gkl pindin§CFLAPP1LA25A8 ar pe¥rsngl and
nol ded jo?ﬁ?ggéggééggi%g é??Ye% in thel?hroﬁgh hol es 94a and 92a cgnnected
with the fiohdetorpmiecté nghaotiset Gdudaingopdrhgonogét kbe PREIBEACRPAY pl ate
92 and the top bent ends, 94 of the connecting beam ne r . m| ded
connectin@uggg%9f§mﬁﬁp & Rars ABfde [ﬁﬂQQé§§ﬁ%%§ﬁ%%gﬁﬁ§b%%Stﬁggggggtai
grooves, whibexihe fhd! €enhotping pantsidN2 anesrtwetespapad mol ded parts
having rivet heads EXfOSEd at the top bent ends 94 and riveted to the top
bent ¥ndss99caThed enordedt hevetacked nember 91 is bound by the nol ded
connecting par 1 I t Qcody 90 and the connecting beans
92 are held to%%%%grb%§@%£§Tnn dgg ?%?ﬂ?ng parts 102. The fluid hardening
mat eri al used FDGt hi si examdresdectdvavimwned dhieogenbueli confiygaksbiba an
adhesive, resin material, or filler material _used. in | di.pg. ..Th rough
hol es may®be?f bYAERNBS© bt FAYE bn?ﬁfsmE%ﬁfr?Bﬁ?énggm?8 gﬂge 58??%% of the
cost. FIGRpddAcisna plan view of the stacked nenber 91, FIG 11Bis a
sectional view cut along the line b-b of FIG 11A and FIG 11Cis a
sectilnal vi ewFEGt al bRgatherspagtive wiew ef a2CK-FKéstPENEbLGr PEBRSEF t he
st acked nenbg 9% £g formed with platen 20 dots Dinterfitting with

. .o 1n e Q . . . .
proj ections of the sfrlp-shaped magneti c sheets T and form ng planar square
shapes arrangedIén a mmtaiglaifheieat ofcehgr epuesaberiveen rhéadoprsship

filled wth a resin material t he sur.face i s .fini oth. . The

pl at en doPStPeRBYTRR ?%Jr%toeeo‘ﬁ\ﬂ s‘%gg: -ecggt_taﬁ%gg éﬁoggirlgdpggﬁgggégﬁaggfﬁllﬁg or
25 etchingeothe surface of the stacked nmenmber 91 after binding the stacked
menber 91 by the above binding means,_ but they may al so be $orned by . usi ng
as st3d p- shapeBIfaghets @ shicig &V ievbfota af &W’%’F IRYGP Crre S6F8nkI' ngs
provided wthyplaten dot-probgctions (high precision punched and pressed
product), stacking a 30 plurality of these strip-shaped magnetic sheets T,
and al i gni ng t &GPl abertaddiD prej eerttonsall niekpsokddee States sedspbPadt o

elimnate_the_ste f _formn h n,¢dots a i.ble,t tl
rehuce th@hgo%fggp?gé ghdgéﬂ%ogfﬁég#?%g %8_5 chﬂgggiﬁ%zélé Epgﬁ§%2 ?é a
perspective Vi enc0fe asph gtz preaand Agetom A asptonen esthoditent actotrhéng

present invention, FIG 13 is a front view of the same, and FIG 14 is a

si de 34 ewtef aphembagiémenst 8ft A PREFANS &RYAPEE O portions the same as
those of the fiprgt & epbgdippabeatevasgianedrt Repsanenr akevensagnusenal s
and expl anations thereof are omtted. The platen body 90 of the present
exanpl e i §imet pmbeddmdn®i ofi fhbapkeAgNpl ab&eDL1Pke in the first

enbodi nent. The_stagked nmepber. 91. | t di.rect| y h ony i ng
beans 93. In t IEhi é?a%p %9%@ %&5?ﬁ§¢8f3ﬂ6§g”%ﬁ%?%”%%égfé%hﬁgglgggsgf a
flui d har depoadmeatebirakhkopreBgnthénbending.neans sinmilar to the first
enbodi ment, but as shown in FIG 15, they form nol ded joi ning parts 102A of
rivet3&haft |efdfhsIshér BeFLiB§ VﬁéwaﬁéuﬁtpéPtFHeaﬁﬁgéﬂéégoFOtﬁgetﬁFSEEh

hol es 92a cki:-n I as | he first enbodinent. The joints
100A of tﬁg%PﬁgﬁggﬁaggegP%ggkgfgﬁfa nggﬁ%gﬁﬁ'a bi ndi ng function and a
connecti ng fune@ticonl0but enptheppresent véranplfea bindenghethackiumg pifate 92

(5,101 Provided, il e Le, ot aoked menver, 9 £ be 1 LLTBRLEASHRY (he

of the present invention.



20 frame 91 may not be sufficiently suppressed at the tinme of transport of
the platen.,etc. If the outside frame 81 itself deforns, sonme strain and
deformation easily occurs in the stacked nenber 91. Therefore, as shown in
FIG 16, as the stacked nember 91A, 25 bhe i nt er posi ng bondi ng | ayers
(adhesi ve |l ayers) B of an epoxy resin etc. between the adj ¢CchrIRpLIABZfIStI C
sheets T is surt@bl 812 W4 ha ap Bdrackeew nefibehe 9dPacheérpesedry FAGhoadBng

| ayers B, if injecting a nolten netal materi al hargening:¥¥ll be

i nst ant ankDfs SEEd LORG Ld¥L 81 Y Rt3 AP DIENNE IBEnBIr RPT dyidi s 1B A BP8E ot be
t hat nuc pro t e | h d age-t hat iC uring of
t he bond?%gglg3e%sg% céﬁﬁg%hg%g%c?gg %%é?%eggﬁr%?ﬁ% %egtggngg?ﬁeﬁégying and
agi ng step canrbe. sidhplsfa eser{ddct dv&mbewmenta pl&ed7acsoadpegspecti ve
view of a binding structure 29 PCT/ JP01/ 02519 according to a third
enbodiPmenteCPRA t FRROBHAR hP St TR tRF @SS hel BPBRFhER  of the through hol es
Jab Tormed in bhe. Lop ibents aide Aplost Bep£onagddnt: B BRY §eabRd
tapered. The nolded joining parts 102B of the joints 100B of the fluid

har deni ngemt@imhaht Sohaviee fpaesenp, iswenkio’haped rivet heads at the bottom
surfaces of th o] ent _ends _94. The_.s er.- I e

nol ded joiningEB%r?ngﬁbahS%éeavﬁ?ﬁthHggﬁi%éé?gggggghgﬁ%t%a%g%ngégéggthe
hol di ng aadbb@iméng 6frengtprabéhtt hevennnesti ng beam nenbers 93. 10
(Fourth Enbodinent) FIG 18 is a perspective view of a binding structure
accorlding to aFfeurth bFbdad@REFPSCTRVENY 8o Alli AgPSPALRE UPETUGEPRE Pdrt her
fromthe fo rhodi : i i il
grooves Q%aé{{)%af%e s'?dac egnng%gé %A%%%@En%?%o%ﬁ?r Eggolhg t&lﬁgo%ggﬁ%ﬁ%

| ongi t udi oAl térpecésonti intdetiop. bent ends 94 of the connecting beam

menbers, and t nol ded j oi nin arts 102C of .the joints 100C of the _fluid
har deni ng nategfﬁr ggelﬁa?epﬁﬁgﬂga{bg?tgl%%r?gs%o%%?%ﬁn?osg ec 85%t§F
grooves. Fhetgéreg, méhBet Ohtls BONEi Agel hoeredinseppgged dnathdopbuakghng
end nol ded parts and correspond to so-called nolded rivets. The connecting

strerigt h aFEArEhRI chbANERE i FRCHRANTHRABEFEND3ChetbReRT 8REFEMENYCEE{BH.

However, the dpygtaih 9&09V§ér§§@ceiyéheingo?eadbﬁﬂa§n34s§£§g9§9@ralIy
formed by cutting, so sone 1ncrease in nmanufacturing coSt is invited. 25

(Fifth Enbodonghby E6Gr UBird empedtpecti v& vhewpoesanbi huvagtipruct ure

according to a_fifth_epbodinent. In.this.bindin tryctur dovet ai
section ridgengéb g?el?o?n%%ri?e?ﬁévgtgéﬁgdoﬁegbé%ngiag %EFP%éPfethe
connect i ngcbsani ARMbEr s HSuhenNecsbdineds 94D:Be pirébegtodMesnf®9en.At the
bottoms of the grooves 94c, through, holes 94a _are forped discretely al ong

the B&am | ongi Fdi naP #FracPeoaPeat#Vai Y1RYr 8énf nY1RAEREI AFTPSTPAFect ed in

the Statea&tébd&hg ggnpeet Fpg bgesymreher s£98nabyttiagr agaestibhe stack
menber 91A so thaf the grooves 94c surround the dovetail section 30

PCT/ JP01/ 02519F TG ge® 1918 perepgWilites vieory hremediiraedonfof entit eddndped
ot e PRERELASSEACLBrA0A, B bods oot RuamRLAL s Rc R Qe 100V
filling theavehtough holes 94a. In the state
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.



5 shown in FIG 19, the through holes 94a are forned at the centers of the
grooves 94¢, but as shown in FIG 20, it is also possible to formthem at
positions offset fromthe centers of tgg grooves 94c. According to this
configuration, the filling area in the“stacked nmenber 91A becones broader,
so the binding function is lo reinforced. The connecting bBaEMIABMIEPS293
havi ng the gr go@d 2% de ensisr ofethieves hapes oshoediifacEtGoniofapado MEA NP0 may
be difficult to acquire as finished parts, but, for .ex l.e it i ssi bl e
to utiliALBHEYERIGPEMI 4 ea%teé@%%r%%'osd%?ﬂtngoagﬁoho%e&dréslée e 15 ends.
Note that, twg.or,more lines of through holes may al so be provided. The

dovet ai | "groovées and other female parts and the dovetail ridges and other
mal e parts ar eT@r reEd iat a hpe tepde Bind atievo ot He Bidked FenberU %A so as

to obtain nechanical matin arts 20 with fille ' i ng

mat er Pal %ﬁﬁosréjljfn%tﬂcdi%Q‘H%dpa%ﬂmﬁ%%tan?éc};ﬁerlearé:%%%elrﬁl%uiac %}g{nﬂ%g' t he
filling power jofq t has filuid hargdening dafen alf aTheisdackest neobere 91A with
the femal e parts or nale parts can be obtained by arrangi ng and stacking
stri p- shapembmiEgnetic & Hekts amypdimemnt chestht o] etk | BREERECDS t he

stri p-shaped etic sheets T . exanpl.e, £ hene; a5 £, Onesrhavi pg dovet ai l
section notchglqg' aﬂsé:slhsov% I?enr‘?i?g(?{lz\%&, onvgsoéhavi ng dovée)t aif section

not ches addhaistd al@hin necks dmsokihatt the frontreskees bevenol®nin FI G
21B, ones havin artially circular section notches d as_sho i 21D,
and dfles havi n’@lg@% peltA i &P | 3P R F U RF TR T on n‘(ﬂ%‘ﬁ%sog W hgg‘ﬁ%fg%’? necks
formed at e, i)anh;gdoeneas: shousmd bk Gadis: radk abwbhhaseol Chest
shoul d be one havi ng nar row openi ng and a broad interior and exhibiting a
hol di ng aodtan). . Further, the sheets may be ones havi ng dovetail section
projections c shown in FIG 21C or . R R 19.9ResHayt g
partially circ T Bgejc‘? iaoﬂeﬁFB]egéwgnvsl%&ég tﬂ%\‘%ﬁ@l%&%ﬁe C21F. g”IJf usi rr11g
magnet i ¢ shegt sodvdavi hgh Projecphans, plaese 1snéde mdvant age that the heat
effect wll not easily reach_the platep surface. If ysin rr@ﬁnetic sheets T

havi g not chesEIGt 324 4 5p@sBiLBPeVi®Y1Thit Wite B @rePs 2R&tural Ty, S8 7t is

possi bl e }[,9 SIdPlEHf Y frlie BRACESSLNGi YWF ks Ble the W @ienti Bgmbetwn ApNbee 93
side. Further, since there are no parts sticking out, there is the

advant agepldmad r hhimkangnotor heandghe®i c33hebt s2 TEheRbrBscraly. th8 &Rt h
Enbodiment) FlG 22.1s a perspective view of a binding structure according
to a sixt h"enRFreht *The "3t 26ked menber 91A of the present exanple is
conpri sed usi NgE®RONEDE CFSReeABRTIRAVOWT Tl eI WVENEEGN| on projections ¢ in
notches ~ as shown in FIG 15 21G, Joints 100D= sipilar ¢ he j o] 100D
show?0in FIG Hbrake PotpEd BYPRALTIRG Fﬁ%s@?atfﬁ% ?&r)tﬁ 8?3{’%% %?%%%gs 94c
of the coppegii Ag-HeaM Jerbet fe93reaBnbeinnder sba| | oner gbyerad extent of

t he depth of the notches ~. Not onli/,is the work for form ng the grooves
easy, butcah&bgthetion|phgappherass %ﬂ@aflmPHOEoWhé}dEﬁiﬁépﬂa%BFPa| in the
notches ~ is i oved. and t | ndi j kRer da1l BopaiLeHkabn when
using a nol tengﬁeta lnsg'?je |%&s§}%k€%éﬁog&8?sttﬂgo%?%§ cl anpi n E';'force on the
dovetai | seci it fpejsecbilanarclineseaseser ( S&enfhi Erb GELAPROL 125 FLEN 23

is a perspective view of bi ndi ng st.ructure or di ag ) S th.
embodidmentt #m A% DMK %tn}eiﬁ%%ﬁ el %@es‘ﬁ‘c’)‘?ﬁ%r npﬁgGﬁ%ﬁ ac%%%@c?%ﬁg beam
menbers 93¢ hayi N U ddey refl sdavetsaiip Beetieen tot cheke A3z froofethe

di scretely al ong 'the beam | ongitudinal direction_at the. side egd surface
are used. XTasisomevdblenwenhefaces BiatRE €8hAectilg Bedm RefibEFs Vo5 are

018 of 1 He ST ACkeh RembaTTon A T That ot ate & Frucd harasning mater al
i s injectedck0 6ht abnDt heej sent3oh@QEViERe abl Hbe jdiciesg Cpsr edong2Ehe
Conngﬁ}in iﬂgtE'Eg?,n?gggdBE%?n?g%gn%'—A3? and line A-A in FIG. 3.
The two-phase planar linear motor 1is 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



PCT/ JP01/ 02519 parts 101E are rivet-shaped nol ded parts fornmed by the
material overflowi ng fromthe cl earances between the front edges of the
dovetail section grooves and the surfac2 s of the connecting beam nenbers
93. Wiile not showmn in FIG 22, in the | ded connecting 5 parts 101E, the
fluid hardening material is filled in the dovetail secti onP¢AIERRA2938 as
wel |, soddhepm defbeesnest icdgnpaties 1P BEsapdothelsite 38nds aof intelane

connecti ng beam nmenbers 93 forn1through structures in . the d%ﬁgtagh section
grooves IREPETHE Gibl afed SAGHASRSAE pAPESCIBRCRLYE P Wi SSTRS % dRc?Tdn i n
addi tion Q.10 & 0 Adi 0 .f WNeldhaln BUthehor! BRokA) NEfalA0Ret el dngr tpubl e
connecting ‘structures, so the connection strength is firm Further, the

dovet ai | wgectéd anonatichesl 98at taredey d theedl dyemsivtifage Thiat tbstpladtees to
reduced cost.f&Fighth Enbodinent%ﬁlS FIQé 25 is a perspective view of a

bi ndi g RYLEL U AW R YR PETE B ght# ebbi nent. This binding means is

the T-shaped wglded jQigha kOB aabkal ngdabyndtbndi Nemplsivde Surfagempiea
connecti ng beam nenber 93 into abutnment with the back surface of the

st acked resber DAAést shandhemecmml BTt spovRt HAGeEIDY- abuet &8 &8FFaces
along them by | aser beam wel di ng. The f] t ; L 0di 00, f upgtion
and conngﬁl?‘#gelf uhet? oAy R s” %ﬁ m%%r%%%g Fé\gﬁl%geg?&{n]gjfg}%?h?n Struct ure,

but | aser (beamowdetag: iate ree atekedireg ier dgascer! ai ngye estrgguosetionaser
beam wel di ng can keep the wel ding zone narrow aﬁg enabl es | di ngt25 in a

shor t10t i fey Seetdem, shppeeds £6 & heSHER Thint ¥kt ERET RS FEatS & 6RE 18 Ehe
surface Piogéf?éé agked {?fﬂ?frﬁa?é%fofﬁ% ngct B bRserowietkat. £dheal aser beam
IS r

wel di ng ornmed while cooling at |east the front surface side of the
st acked nenddetOinindheninde Siate eridelofy tihe reafiteat itag sssaimfedbe?8d93

30 th | at dges, the. .Qf . t qf .t.h [
i i tod LPERET 1 LRI Ui (o RS ar€a™ T FeFof el atho' The two

surfaces 9fagePlBé8y btheisesuppotSedhsudpshapedupeideddponnfré@OEheThe

fillet welds are close to each other across the di ﬂg%n% of the gl atg
t hi ckifessilhbes t het aalstatea Fhecompsddemovasl pEEmRsy1/ B K1 ShhePpbséd and

becore | a L ROEtd OASct TMeIR{ @neas1 sbeMbddy BloGus2fg it
IS sui tab{’g&?%a%hsete%ggﬁl%gc%lﬁgg beam me?rbefs 93 havieﬁ% i nverted L-shaped bent

si de endst94 aodttastetdamsfartae aubesesurfaces of the bent side ends 94
in abutnent with 5 the e S The . L i d
e T URRD 5008 SHPRR o lREES, DaeigdndPponeas

stabler and th S separated from each

other by ¢bgpwided ef &hplbealisidefendsip9sbapetiemabtiainedshsetevEr|ap of

the thermal strain etc. can_be avoi ded. iNinﬁh Egb?gﬁnegt) 10 FI 27 is a
F dPh a

per spEct i eagked BPIGtBEAdi A SPPURt dFefdtco r nPRSeRbod Fent . I n

this bi nd%&.@aﬁé Sghb 8P 0 dPACHE 5F Adds pl fcesk@gal nsle Phetewt sud€aser baces of
the bent side ends 94 and fastened by bolts V are used._. The abutted edges

of the | ofijespacirssidgeams anes iisaskestiff hod of OF X ¥Rtk ed Néier tP5191A
are fillet, welded al ono,{Psmbyul 258ty beamuel ding tQRNw 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.

Fach 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 (Y¥2), like
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'y (KBx and KB'y)
of the first and second branched magnetic path legs A and A'
(B and B') of the first yoke Yl of each of the X-axis movable

members 60X are flat in the Y-axial direction as shown in FIG.



the wel ded joints 100G Wen the welding conpatibility of the stacked
menber. (sil.icon steel sheet stacked nenber) 91A and the connecting beam
nmenbers (for exanple, alum num nenbers) 93 is poor, use should be nade of

| ong spacers 110 made of steel. This 2F2contributes to the reduction of

wei ght of the platen. (10th Enbodi ment) FIG 28 is a perspectiipélxizwsof a
bi ndi ng s4 ranet HE@ecas§es Tidig tin Ja phtsle sewboti nespect | o tihies chbrdistgdabans,

| ong mal e nmenbers 120 pl aced agai nst the outside gurfaces of the bend side

25 ends 9% arrRTEEA dried Yy DTl /A% A 1@ Vet IRAGICR! ¢ et2&RGTI ar
SECt'OnaLI?“ﬂR?:%%gyﬁﬁigﬁg Eﬂétfméif§$ S ACE0T o NEnst soked: sBARERA DA

The | ong nale nhe S are loosely fit into the grooves 91c and a fluid

har deni ng patig(i alikbs 4 aeded ko tibepekearancasricth biialesyaheotothor m
joints 100H 30 of the fluid hardening material. The joints 100H are nol ded

in the clepitancentheDiegnet bet &ongl sabet meehertserh 20rard stheéwbnsi teheas| s of
the grooves, so the binding function is sufficient b%%giggycozggctin
t g

functi on Wkt kaiandd b PRI Vet RE RKE Ry ek Px di <T"Tlgrence
in the ca??ﬁ.éqf fg»e?!g:%g%%t%@tl 33 ReH HOL/QZP Yot RadHli (it L

support . perspective view of a binding structure according to
an 11th esdotodrentP) T shiel ndirmg lmdamectébat é¥-e81aa Pipeebéaaht obf thae

enbodi mrent of FIG 28. Dov il section V. 9 rped,. | he
back sur (HEENYH T AR Red RErBar B THE T oy Hal 0 e EePe T 2beC 5

f or mag t op have,dpvet &irls.seckhansicThe, [y palle theydre K, 120d e’ i ekt ed
into the openings of the dovetail section grooves 91la_to be fit into

b th

dovet ai | KRt congrésves 91aatenenly PruPRIREr 86Ri AFONEL BPPRP PATTRAFRLL _Zd

to into the ¢l earances #Pt&‘?ré%é %'rgta% %Ql%t%é Lheqf | v g haydenbrgp matgri al .
5 by “the nB& | d nal e

Since a ho+d|ng actron exhi'bite hani cal femal e an .
mat i ng path sthd hewarnedtieng: for of ithesticrdngd Burthees pthiethengagmaeelc

renbers 120 funciion as 1] 0% 1o ali g 09,20 SLAGKLA0, DeRgRetLecRbeet S
15 closest dots arranged in the normal direction are shifted by
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 extinguished magnetic
flux portion @&, the pole tooth KBx 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'x 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 (KBy and KB'y) of each pole tooth
pattern 61 all have equal spatial phases with respect to the



15 of putting together the magnetic sheets, so the ease of handling of the
stacked nenber is inproved. Note that the above enbodi nents were expl ai ned
i'n detail as illustrations of the binding neans, but needless to say it is
possi bl e to enpl oy vari ous modi fi catiorfS as to detail ed parts 20 in
enbodyi ng the technical idea of the present invention. | NDBSTAIEAL/02519
APPLI| CABIddRe shhed gl sat e mcaoyeti nign tiohed heheeesedde | dieatt bon exhirbkiglt he
followi ng effects, so is useful as_a stator of EEI agﬁr i near notor
nd€defor

, . 25
(1) Sinc&iteqisi s ahitda §agmstr &hedkdsin® affon BPVEReS
stacked nrRihas, 3¢ Q0es patald &li whest-uedoes sk fiacensivda xafz it herskackad
menber is free, it is possible to ensure the flatness of the platen
surface. the tdwere tdrtlarkda batiwkBhxt B egmiedBi'ng behny hehberenespatch
non- bound, regi on, so 30,it is possible to suppr r r kj.ng
def or rat ijd"n%gle gf?}é?“:ﬁf) & e G nrfesﬁa%ﬂlgtgincescs Cgcé %égégoﬁr{p}aﬁéiteéH?ﬁ}ég%ﬁhdi ng
process fxﬁéqné@?@hfnﬁctf@ £ 3D SIBA@CEnSI Sieee Thed@d ot erbyt tedueEnghehe
t hi ckness of the stacked nmenber (width of the magnetic sheets), it is
possi bl e atacleed neabgr|. o theosta tmehowssi PEELI ) 8rg2BI9- S (PRt Bt W ght
of the high performan e . si Qi Nt id.
har deni ngﬁgcrﬁa %é% ntgosc'f_kf?aﬁ%lcé(n i nlgé%egﬂ’sé}?%ué%%% %C%](rg%}gsﬂ(%)o%sgér%{o%laaet;éséljl y

occur at g hetid® wfandeedimeimg Wor Kl usopbttisn possidy &t arppresssd he
deformation 5 of the stacked nmenber fromreaching the platen surface and

possilbl e ¢ swit¢lzng frdmnere hachase newbesnt (B the Bfrhase @vraedtpart

or male nolded part is used at t S e {;ﬁ[}bﬁ.si-e, tyng, f emal e and
mal e par t% t%%u%% U St T cal rﬁ/ ‘F’ger nés(g,fgsgo e a%c’hol?l écck{?oxn%?{slalelncreased
and 1o t hei €omnestj om stheesgtbndaswbechahgegroddyds )| fa phavisdi figrae aatsi de
frame abutting against the two side surfaces of the stacked nber. i n_ at

| east t heostideki PRy @i FRRER P and Tt ItdRitTd ite dida&d Fentdt ,the Ghtrd
possi bl e §»9i1gcfﬁj}/rg€tpf<%§§9,n Atch Ags FRgnets Casheess enenpbiec apoouhskdg force

15 or inertl ce acts fromthe side on the stacked nember during
t r anspor tiroft teh&XqHataen dstrect(ich,) anfd ghathrgfaubabksngtphane pyarass, t he

ot her parallel sheet ed surface of the .stack er., st I as a
spacer fdt ° ngiS%i ﬁ%r?%gg |Ss<t)%nt§)ee %:Lﬁet%no%%ag?’ﬁggs&de pl‘—jéftleas:L %)?P%%Jéggg'
out si de famane-a-AWT karedtierbankiieg pbate zans prundedss isagiporcn ahet feur

[ t_faci th t] b np j he ot | | el . sheet
cdge. sur (Eeks RFTE PC GOSRIBYLE Lot F SETT Yo bh obbnio (el hht FORRar e

stacked nppbefe FUSLNe!, astaceidhenptigs pacatl f sbaeingdgensurfare is
pl aced against the flat 25 surface of the backing plate, by controlling the

wi dt lrodi nemsd omisr of ed hea gregniet ifé ugheetsion @ dnglbnamediesd ongnetd cf fatness
of the platen surface can be ensured. (6) If using a stacked nmenber having
bondi ng |eyetsonnt &r posed betharabaditsl Midg itageeeid esHeBPsr PPXj BOPBSsi bl e

Cvpe ] oi r S LS HOT b L B AaPer i T BrC A €0 KAk rormers) nesF Rbead with
adhesi ve heontbmy. | ayecsursdlj cke ctisvag ofahbeaatbesl Vg tanthe ¥xpettid due
to the supus, heat and the QUving.agf 29509, 8f Ros8r: R8s SLPPL! 18%

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.



36 PCT/JP01/02519 ' (7) It is possible to obtain a finished product by

preci si on punchi ng of nmagnetic sheets having notches for formng joints of
t'he fluid hardening material, projections, and projections for platen dots
and possible to elimnate the step 5 of *% or ni ng the two-di nensional array
of platen dots after the stacking step. (8) Wen the bindi BRgTHEFdIg02% %

| aser beam wel Tied sppaitiia,l shase relstraninahdquise tebdn idhd XAt i dagpdle treltd ng
zones is used, it is possible to prevent thermal strain of th staégfd

menber . 1PARNChAR 'wi 1BBx st KB i) LHEAG DI ¥0 TIMVAhe PIEERN stiYt ace
side, it %ﬁ%g@ﬁg%ﬁéﬁg B thar}errarmjrecﬁtirna't'Pler eaghiing bheepkabenasuthace.

1 PCT/ JPO A platen Tor a planar lIinear notor provided with
a pl at en boalyerust hgs edst ackeel aeier sonpnsseddobfagivige ausbeggefed

magneti c sheets aligned and stacked togeth and, havj n | ar ge_pyunper of
pl ater? do‘?’ér?rbﬁ?%%lm?nalﬁm?%tla? n%‘ﬁﬁ? ohﬁgtlargé’y Hid "pgl@l"l ﬁlgsﬁgef edge
surface sjde of,d8 ratacked: FBNDES, 2§ fo Pl AthJeoert R thienpaatent or

characterized by having a connecting beam menber supporting said stacked
nmenber atdoegud earcisredtin gds Xi-@rsdln diredHes addgdedPlatenokodly tRe

th | Lel sheet ed f 1 de, of t bi ndi
means §or bl RS CHEHRGnat| (0 Eheet s Bt RLBAT e bERG” pATArT o/ shiet dge

surface siglermags j heo connechbnpd beani ieabesstadeohs piat enef produpkanar
| i near notor as set forth in claim1l, characterized in that each of said

bi ndifg nefnshe sehafeneody 2071 LF d"hatdeRfngeiat éfPaf RAYPHGTalholBEd
connect | ng?ggfédf fa &s@EHQ?%Oa afihl1e aRAt o0r i enBl e RANe lpBE: dlroRg g

per pendi cu irection of the other parallel sheet edge surface and a
nmol ded j opnéagspanttecnmeghes frhproduabidedoonhetenag part and hol di ng

art of a conngctin . 3...Apl f I W

Cet forth in orMiH 2 ONATCTercreaCtR PRt Ae S ea L Shit cPEfy ZREE %
sai d pl at gn. Ppgy: hgs. a-RagkhAgn et at erphacgdragahndt tdien atditearatd el
sheet edge surface, the backing plate has a plurality 1

15 magnetic flux portion @, 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 pole teeth

where the extinguished magnetic flux portion B occurs differ



2 PCT/JP01/02519 of first through holes discretely arranged |ongitudinally
in lines across the strip-shaped portion facing the grooves, each
connecting beam nenber has a bent side egnd placed against the backing

pl ate, said bent side end has apluralityof second through holes discretely
arranged longitudinally in lines in the beam | ongitudinal B&T/@EPI6¥51and
sai d nol dett eeBeciiony pard dalea tdatdt -Shapethergdaed freith foreed byefilling
the first and second through holes. 4. A platen for a planar |inear nptor
as set fararcent xdtachmapneacatl exinwetion t ha®cear Y grsdife lissand ot n

opening and broad in interiqr in lateral ¢ross:section. 5., A or a
pl anar | iR{Ee ﬁlﬁtfére.rﬁé‘c?e?fﬁ@r]t‘ﬂ g ngng' rrf}i?r%ﬁ%%ttaesr iYe hllﬁp% éarﬁg%%’ch of
sai d bi nding Heansd S @ aglidad] ontud idreth et as eshdweam Med g gy abut ti ng
edges of a side surface of a connecting beam nenber and the other parallel
sheet seddgeh isikrfesce wiltdrig thed sarfe.a2 @itCkpl dtlen magnel it ahiarctiheb®™M@f or as

e el A e IR, WS et
sai d bentysdrie: @ndoupliAgptiatiepof ercee it ahatel ilneaxtintol saedsedgietid in
claim1, characterized_ in that each said connecting beam nenmber is provided
with a bedmsbauyrthiaui ng acbenrsside eharandsanPoRgedpheePCpraeésd &fai nst an
out si de Saulrgearcneatoifngse}riladgnbeetnfc Sf.lduex eonP a2 stfgength exactly extinguishing
10 the bias magnetic flux and the degree of freedom of design is
increased. This is also an advantage of using a stacked member
as a platen. In the case of a three-phase drive, the thickness
of the magnetic sheets should be no more than 1/3 of the dot
pitch. Since the platen 50 is a stacked member of magnetic sheets
15 T, it may be a stacked member with plastic or other nonmetallic
materials sandwiched between dots in the X-axial direction.
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 plurality of strip-shaped magnetic

25 sheets (silicon steel sheets) stacked together and an outer frame
81 comprised of four side plates 8la to 81ld 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

30 and clamp the stacked member 91 and are clamped by the other
pair of the side plates 8lb and 81d. Therefore, the platen
structure 80 is a box structure and can suppress torsional

deformation of the stacked member 91.

(First Embodiment)



PCT/ JPO1/ 02519 and fastened or made integral with the same, and each of
gald bi nding neans is a welded joint formed by | aser beam wel di ng abutting
edges of the |long spacer and the other araIIeI sheet edge surface al ong
the sane. 8. A platen for a planar lin notor as set forth in claiml)
characterized in that said stacked rrenber has grooves for meaTaIPhEO%p19
perpen?|culgr ﬂi@eﬁ%iﬁﬁ @fpéh@pﬁ&hﬁVepﬁi@W|@f shpbatedgecsgrﬁéne,teaeh said
connectin eam nmenber is provided with a beam bod ving a bent, side end
and a Iongllfﬁﬂ EPReI 1T Hee d Hiyaithsits tahgr(?u“ttsyc}@ %f 5% gmﬁheaﬁgnfkgrde

end and fastened, ( g# g’f"ﬁ%%wd(}t egals et h Thide p3ameh %BQge@thQfs sabgchingi ng

neans i s a jOInt har deni ng naterlal formed by fl||ln% cl earances
bet ween tpraterap pdlaeegargaandtt hbeqp@mbldébcﬁééﬂ%t fedge gethee. Tormang| at en

for a pl anar | i near tor set ort n_claim C t
each Sai 3 BYe*i SUhE? ?%V\an Ciopent iy %ﬂdm%?]%%ﬁ ?% |? Eélgl %g&k%ﬁg FTaEFa
CroSs- Sech) Ofls difipd Ok MR & RAadis srdadd Byf koptuead iagdotavrsmapadbase
in lateral cross-section, and the front end of the long male part js

i n;serted cn@@?thect)p@m@gn@%th@ggb@@lveme@}@er% %Bat EheféPnﬁeﬁ éﬂ%rbﬁf"ﬁear
notor as set fort 2 h d

gr oove, m renber ent si sal ent si de end
has a pl usgbét ye@fet bi paighibol eBsdschet E]hyFaGraagedhé conecPOH JPOAN02519

! OnglfOUdlrggrlrlllagrls n93| Ianlelsoclantédhetob%%rg llgig glpflgl}hglor theorc]:en aerdof the
stacked member 91 face each other in opposite directions. Each
connecting beam member 93 has a top bent side end 94. The top
bent side end 94 extends in a perpendicular direction of the
sheet edge direction as shown in FIG. 9. Joints 100 of a fluid

15 hardening material forming the binding means injected between
the top bent ends 94, the backing plate 92, and the back surface
of the stacked member 91 and binding the large number of magnetic
sheets T are formed molded along the top bent ends 94.

As shown in FIG. 10, the back surface of the stacked member

20 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

25 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

30 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



nol ded connecting part is a male nolded part formed by filling the groove,
and the nol,ded joining part is a rivet-shaped nolded part formed by filling
the through holes. 11. A platen for a planar linear notor as set forth in
claim 10, characterized in that said gr230ve IS narrow i n opening and broad
ininterior in lateral cross-section. 12. A platen for a pPeWaiPOLiG¥SaP

not or as E&foded t91 idhdInd el Jhiaraet ega zed 102 thiatledi th ndhe pareugs a

projecting ridge, each said connecting. b b h
Dl U al | ¢ yores i bughol 5. CHEReA y A anod d FHSE | § e PORGRE VR TaT [y

along th eam | t.udj nal . directian,int egbo aj d
connecti ﬁlg&lpaarrﬁ %gﬁg#%%ge%e egh%arbta%fk(%?%e%ﬁ%ggf |9I§I %ﬁg%ﬂg {r:g?ramlg%fﬁg
cl Sar anceedﬂds ggl dflgttd}oed)\t@m&wtism tegmongmbacs dhimodaktesosdied peojecting
ridge, and said nolded jojnin art is_a rivet-shaped npl ded rt rmed b
(11 ERg S8 hrOg holees MHAS0 RATED TH1 S RIANET | Thedre raror S ser

forth i nﬂgq&wgsl,z’wf?ffé agters zectkd Héhin§apsr 5 O] BTG fidge-shapead in
front end and narrow in base in lateral cross-section. 14. A platen for a
pl anar | imslatedmpart ashaeing orttet hedds nepowetiralet€re ZedP i hebhatnsai d

(L ] e AU TR SR B e P e
formed 4 pefber 91 is bound by the molded connecting parts 101, while
10 the platen body 90 and the connecting beams 92 are held together
by the molded joining parts 102. The fluid hardening material
used in this example is an aluminum alloy, but it may also be
an adhesive, resin material, or filler material used in welding.
The through holes may be formed by boring, so this contributes
15 to a reduction of the cost.

FIG. 11A is a plan view of the stacked member 91, 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 interfittingwith 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 91 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)



5 PCT/JP01/ 02519 discretely along the beam | ongitudinal direction of its
side end surface, said nolded connecting part is a nmale nolded part forned
by filling the remaining clearance when said side end surface is made to
abut agai nst the bottom surface of sai c?sgr oove, and said nol ded joining
part is a rivet-shaped nol ded part forned by the overfl ow 8€TAIREL n@AEPI al
fromthe openigmgs oflzaid Prvowepedibivd plat enf forpkapdmanaccérdeag hotar as

set forth in claim14, characterized in that fenale rt is a first
narrow i sSSP PRt tsgad s thenPESsER Y ﬁn|V§{1§,lg|an%g§S ll%séét ?OﬁFogggﬁve
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mol ded paTOIBIHRRSE RE 1335 e et r e ante St grabvedf n"2a mat ed
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vv:th bondi ng | Hyersldtaretpoked betfnwede adesentngzaaghetie spkepsovigedA
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embodiment, but as shown in FIG. 15, they form molded Jjoining
parts 102A of rivet shaft lengths shorter by the amount of the
absence of the through holes 92a of the backing plate 92 as in
15 the first embodiment. The joints 100A of the fluid hardening
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 91 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 91.
Therefore, as shown in FIG. 16, as the stacked member 914,
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



20. A platen for a planar linear notor as set forth in any one of clains 10
to 16,  characterized in that said fluid hardening naterial is a nolten
resin material. 21. A platen for a planar linear notor as set forth in any
one of clainms 10 to 16, characterized il that said fluid hardeni ng materi al
is an adhesive. 22. A platen for a planar |inear notor as 8et/JPOr{I¥5LA any
one of claidBrdid® tala tharacmsodadenn. thatthsa bimignegt strshders, atle
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clai m 25, p&harmstestgesi i n that said platen body and said outside frane
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according to a fourth embodiment. In this binding structure,
going further from the fourth embodiment, dovetail grooves 94b
similar to the dovetail grooves 9la of the stacked member 91A

15 are also formed in the 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 corresponding to the dovetail
grooves. Therefore, the joints 100C are formed as pegged dual

20 bulging end molded parts and correspond 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 to a fifth embodiment. In this binding structure,
dovetail section ridges 91b 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 94c, through
holes 94a 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
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stacked member 91A becomes broader, so the binding function is
10 reinforced.

The connecting beam members 93 having the grooved side ends
of the shapes shown in FIG. 19 and FIG. 20 may be difficult to
acquire as finished parts, but for example it is possible to
utilize the readily available steel members having grooved side

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 or 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 these 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
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10 (Sixth Embodiment)
FIG. 22 is a perspective view of a binding structure
according to a sixth embodiment. The stacked member 91A of the
present example is comprised using magnetic sheets T having

dovetail section projections ¢ in notches g as shown in FIG.

15 21G. Joints 100D= similar to the joints 100D shown in FIG. 19
are formed by filling these. The depth of the grooves 94c 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 increased. In particular, when using a moclten metal
material, sinkage occurs, so the clamping force on 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 section notches 93a formed discretely along the beam
longitudinal direction at the side end surface are used. The

30 side end surfaces of the connecting beam members 93 are made
to abut against the bottom surfaces of the dovetail section
grooves 9la 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
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dovetail section grooves and the surfaces of the connecting beam
members 93. While not shown in FIG. 22, in the molded connecting
parts 101E, the fluid hardening material is filled in the dovetail
section notches 93a as well, so the molded connecting parts 101E
and the side ends of the connecting beam members 93 form through
structures in the dovetail section grooves 9la. The molded
connecting parts 101 have a connecting function in addition to
a binding function. Further, the joints 100E realize double
connecting structures, so the connection strength is firm.
Further, the dovetail section notches 93a can be formed by
melting. This contributes to reduced cost.

(Eighth Embodiment)

FIG. 25 is a perspective 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
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
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
the plate edges, the range of support of the stacked member 91A
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
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other by the width of the bent side ends 94 can be obtained,
so overlap of the thermal strain etc. can be avoided.

(Ninth Embodiment)

10 FIG. 27 is a perspective view of a binding structure
according to a ninth embodiment. In this binding means, long
spacers 110 placed against the outside surfaces of the bent side
ends 94 and fastened by bolts V are used. The abutted edges of
the long spacers 110 and the back surface of the stacked member

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) 91A 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 tc the reduction of weight of the platen.

(10th Embodiment)

FIG. 28 is a perspective view 0of 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 91c 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
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and Stacking the magnetic sheets T, so can be used in the step
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15 of putting together 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 linear
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
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at the stacked member side, mating female and male parts can
be automatically formed, so the anchor action is increased and
10 the connection strength can be raised.

(4) If providing an outside frame abutting against the
two side surfaces of the stacked member in at least the stacking
direction and clamping the stacked member, it is possible to
prevent torsion at the magnetic sheets even if an outside force

15 or inertial force acts from the side on the stacked member during
transport of the platen etc.

(5) 1If 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
other 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

30 to prevent deformation of the stacked member. When employing
injection type joints of a molten 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.
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10 At that time, since it is possible to cool the platen surface
side, it is possible to avoid thermal strain reaching the platen

surface.
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said platen for a planar linear motor characterized
byhavingaconnectingbeammembersupportingsaidstackedmember
at regular discrete positions in the sheet edge direction at
theotherparallelsheetedgesurfacesidecﬁfthestackedmember
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
perpendiculardirectionoftheotherparallelsheetedgesurface
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
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rivet-shaped molded part formed by filling the first and second
through holes.

4. A platen for a planar linear motor as set forth in
claim 3, characterized in that said groove is narrow in opening
and broad in interior in lateral cross-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
asidesurfaceofaaconnectingbeamnwmberandtheotherparallel
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
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edge surface along the same.

8. A platen for a planar linear motor as set forth in
claim 1, characterized in that said stacked member has grooves
formed along a perpendicular direction of the other parallel
sheetedgesurface,eachsaidconnectingbeamnmmberis;uovided
with a beam body having a bent side end and a 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 ig a joint of a fluid 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
openingandbroadininteriorin1atera1cross-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
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1ongitudinallyinlinesinthebeamlongitudinaldirection,said
molded connecting part is a male molded part formed by filling
thegroove,andthenmldedjoiningpartisaarivet-shapedmolded
part formed by filling the through holes.

11. A platen for a planar linear motor as set forth in
claim 10, characterized in that said groove is narrow in opening
and broad in interior in lateral cross-section.

12. A platen for a planar linear motor as set forth in
claim 2, characterized in that said male part is a projecting
ridge, each said connecting beam member has a groove having a
plurality of through holes discretely arranged in a line
longitudinally along the beam longitudinal direction in the
groove bottom, caid molded connecting part is a female molded
part formed by filling the remaining 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 1inear motor as set forth in
claim 12, characterized in that said projecting ridge is broad
in front end and narrow in base in lateral cross-section.

14. 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 interior in lateral cross-section, each

said connecting beam member has a plurality of notches formed
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and said molded joining part isarivet- shaped molded part formed

by the overflow of the material from the opening of said groove.

15. A platen for a planar linear motor as set forth in
claim 14, characterized in that female part is a first groove
narrow in opening andbroadin interior inlateral cross-section,
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 binding
means is a pegged dual bulging end molded part formed by £illing
the first and second grooves in a mated state.

16. A platen for a planar linear motor as 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
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a filler material.

19. A platen for a planar l1inear motor as set forth in
claim 18, characterized in that said filler material is an
aluminum alloy.

20. 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 resin material.

21. A platen for a planar 1inear 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 l1inear 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 linear motor as set forth in
any one of claims 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
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abutting against at least the two side surfaces of the stacked
member in the stackingdirectionand clamping the stacked member.

26. A platen for a planar linear motor as set forth in
claim 25, characterized in that said platenbody and said outside

frame form a box structure.



