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

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

plurality of magnetic sheets. BACKGROUND ART 10 First, eprEq:jT%ﬂgl %9?19
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principle of a Sawyer |inear notor in FIG 30, it
of a platen (stator) 10 conpri sedD%?égIgggggti c thick plate on whose

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

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

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

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

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

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

diregpi on of advance Al litEmpheObringipfie Be dotapibeh1iReaFeh8togach
branched nmagnetic path leg nay be forned with only one pole tooth, but in
t he even@sofshoeverdal hthe FpatitallpremeBicerelef i@ thl3ezpetstatorhel@l osest
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leg A (EBrhedspietesnodbhat Dthae = patdtala plsesesdiictth thesgett pi ochhk 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 }egs B and B' of the second
yoke Y2, and two pole teeth (projecting poles) KA and KA' (KB

25 and<KB') formed at each of the bottom ends of the first and second
branched magnetic path legs A and A' (B and B'} and arranged in

the direction of advance at intervals of 1/2 of the dot pitch

P. Here, each branched magnetic path leg may be formed with only

one pole tooth, but in the event of several, the spatial phase

30 held with respect to the closest dots of the platen dots D is

the same. Further, the interval between the first branched

magnetic path leg A (B) and second branched magnetic path leg

A' (B') is set so that the spatial phases with respect to the

closest dots are shifted in the direction of advance by exactly
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cl osest dolgjs are shifted in the direction of advance by exac&@ ' 219 OCT
2004 PCT/JPOL/ 02519 P/ 2. Further, the interval between the 40T tgghched
magnetic path leg A and the first branched magnetic path leg Bis set so
that the spatial phases with respect to the closest dots aper/sebifdedcin

the diregtixonggi-+adyanggebynexagil Yodkeed tHee seovabl Brapshes wiyhasia
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dots D1 and D2. Also, an alte_rnatin% magnetic flux is applied to the pole
t
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portion or me e ot and, the magnetic flux conprised of the
concent r ahedseagndt yokél Uk, f nom ¢hey secoridl a hmeawhed erelgnst idiepdich ey B

of the second yoke Y2 branched, via the inside of. the platen asses

t hr ough Pﬁﬁmf‘ngF Iaﬂanege%oﬁa%r%%%‘ﬁe te?ll?%aqcp]é'l% "fagcr’gnset,&ca#ﬁl% cfﬁe t he
first yokg 3R ¥bcobutetder 01 6ntatincKA Hfe Ehpetbbstdiimnehedngrgreidd path
l'eg A are delayed in the direction of advance by exactly P/4 wth respect

to the ctosgstedats ®lSomnenDiatedhesgheres fhex poovEeer @ots DLS aid D14
pul | ineopolie.Leeth K D 10s dhnestion.. oh edvanse b ng Y paehed o
pat hsl egoAthp1o§eed LAQt bae dibeeki-oacek advaneepbyaeyastkynBig with
respect égééggig;ffgséraw the pole teeth KB' to the closest dots D1 and
D2. Also, an alternating magnetic flux is applied to the pole
teeth CB of the first branched magnetic path leg B in a direction
canceling out the bias magnetic flux, so an extinguished magnetic
20 flux portion B is formed. On the other hand, the magnetic flux
comprised of the concentrated magnetic flux from the second
branched magnetic path leg B' of the second yoke YZ branched
via the inside of the platen 10 passes through the first and
second branched magnetic path legs A and A' of the first yoke
25 Y1, but the pole teeth KA of the first branched magnetic path
leg A are delayed in the direction of advance by exactly P/4
with respect to the closest dots D15 and D14. Therefore, the
closest dots D15 and D14 pull the pole teeth KA in the direction
of advance by one branched magnetic flux and the pole teeth KA'
30 of the second branched magnetic path leg A' proceed in the
direction of advance by exactly P/4 with respect to the closest
dots D10 and D9 due to the other branched magnetic flux.
Accordingly, the closest dots D10 and D9 pull the pole teeth

KA' in a direction opposite to the direction of advance.
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branche
switches from what had been the thrust branched magnetic flux

portion 0 immediately before to the concentrated magnetic flux
portion @ comprised of the bias magnetic flux plus the
alternating magnetic flux from the second excitation coil 4

superposed, while the pole teeth KA' of the second branched
magnetic path leg A' switch from the pullback branched magnetic

. flux portion 7T to the extinguished magnetic flux portion B,

so the closest dots D15 and D14 strongly magnetically draw the
pole teeth KA and advancing thrust occurs at the movable member
20. On the other hand, a branched magnetic flux to form the

concentrated magnetic flux at the first branched magnetic path
leg A of the first yoke Y1l through the inside of the platen 10
passes through the first and second branched magnetic path legs
B and B' of the second yoke YZ2. The pole teeth KB of the first

branched magnetic path leg B switch from the extinguished

magnetic flux portion B to the thrust branched magnetic flux

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

magnetic path leg B' switch from the concentrated magnetic flux
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as seen in Japanese Unexamined Patent Publication (Kokai) No.
9-261944, as shown in FIG. 31 and FIG. 32, there are provided
a platen 10 formed on the platen surface with substantially
square-top platen dots D arranged in a matrix and a composite
movable member comprised of X-axis movable members 20 having
stripe-shaped projecting pole teeth KA and KA' (KB and KB')
parallel to the Y-axis and providing drive in the X-axial
direction and Y-axis movable members 20Y having stripe-shaped
projecting pole teeth KA and KA' (KB and KB') parallel to the
X-axis and providing drive in the Y-axial direction - all
connected by a support plate 30 in an in-planar perpendicular
relationship.

On the other hand, the platen serving as the stator essential
for the planar linear motor uses a pure iron plate formed by
a single block material as the platen body and has a backing
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

axigl an .
he &t'stor*Essenti al
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a single block material as the platen body and has a backi ngt\éG rei nf orcing
pl ate ‘of a'thick steel plate bonded to the back surface by IEﬁﬂQ?UWhe

surface of the platen body is fornmed with platen dots arranged in a matrix
by cutting. Aresin etc. is filled in the lattice-I|ike groovesrobetzien t he

dots, then,t - is {latdened-dyror esisvont pobi shrpong ThE baeki ng 9
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t he occurrence of .the edd: r t ﬁl@g@nfgg@gb fieal &§Ziwdnga hi gh
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ﬁ
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not easily pass through the stacked interfaces (joined surfaces) of the
magnet i c bestogetss, the occurrence of an eddy current can be suppressed, so

it is possible to realize a high Speadenhio@h Jo¢ usk iddgbs 2Bwéseiemcy
pl anar |i near ST s
15 the occurrence of the eddy force at the platen body and realizing
a high speed, high thrust, and high efficiency planar linear
motor by,using a stacked member comprised of a plurality of
magnetic sheets (for example, a thickness of not more than 1
mm), and using the parallel sheet edge surface side of the stacked
20 member as the platen surface. I1f using a stacked member of sheets
as the platen body, since an eddy current does not easily pass
through the stacked interfaces (joined surfaces) of the magnetic
sheets, the occurrence of an eddy current can be suppressed,
so it is possible to realize a high speed, high thrust, high
25 efficiency planar linear motor.

Here, the magnet flux in the stacked member is refracted
or blocked at the joined surfaces and conversely the magnetic
resistance is high, so it was thought that it was not actually
possible to form a magnetic circuit for an advancing magnetic

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

Application No. 2000-56721, found that in the case of an n-phase



Here, the magnet flux in the stacked nmenber is refracted or blocked at the
joi ned surfaces and conversely the magnetic resistance is i@k@ ﬁaﬂp% was
t hought that it was not actually possithle to forma nmagneti‘c c[;* it for
an advanci ng nmagnetic 30 flux along the normal direction ofectheopoored
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craw i ng “’&&\;‘aﬁ‘é’?ﬁﬁcgb ?%ﬁ’e‘l E?ﬁgs i#‘%g% ia%%%é’ rglte%g%él; ;?{E) {6 the eéheletnedge

di reghi ony; MRENLYSE ABramehaeked eeately camprdisetence Lar gpahiirbephass of
magneti c sheets Stacked together as the platen_bod asid fro
advant agel®/i2m)pek herairiel Rerke 1 PABARY it ?ni%%’%tr%%%gf)ﬁ’fcé }gf%{g%f%i n

(advant ages. jn uf aGtUry Mgy SHELAsi ddano@bbh i 1y ti0e for red¢hivopl aten dots on
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press. Sipeaeenoti e 20 stidukethetl fedee BEethCharal | el sheet edge
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15 of magnetic sheets stacked together as the platen body, aside
from the advantages in performance of the linear motor, it is
possible to obtain advantages in manufacturing such as the
ability to form the platen dots on the magnetic sheets not by
a cutting step, but by etching or a punch press. Since not the
20 stacked surface, but the parallel sheet edge surface of the
stacked member (sheet edge lateral cross-section) is used as
the platen surface, however, to obtain a platen surface of a
( , sizeofilm:clrnusingstrip-shapednmgneticsheetsofeathickness
of 1 mm, over 1000 sheets become necessary. The stacked thickness
25 becomes more than 10 times greater than the width of the
strip-shaped magnetic sheets (corresponding to thickness of
platen body} in this stacked structure. In view of this, it is
necessary to give full consideration to maintaining the shape
of the stacked member itself and to prevent deformation.
30 Therefore, in view of these problems, a first object of
the present invention is to-provide for practical use a platen
for a planar linear motor using a stacked member of magnetic

sheets by realizing a binding structure of the magnetic sheets.

A second object of the present invention is to provide for
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size of 1 mx 1 musing strip-shaped magnetic sheets of a thickness of 1
mm over 1000 sheets become necessary. The stacked thi cknes-];g %E@Tbgg[gmas
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Accor di nﬁg{"%glf:hﬁgp 0 ration, since the stacked nenber

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

According to this configuration, since the stacked member

20 is bound in a perpendicular direction to the sheet edge direction
at the other parallel sheet edge surface by connecting beam
members serving as the binding means, breakdown or deformation
of the stacked member can be suppressed. Further, since one
parallel sheet edge surface side of the stacked member is free,

25 the flatness as a platen surface can be secured. Further, the
binding means do not occupy the entire area of the other parallel
sheet edge surface. The areas between the connecting beam members
are non-bound areas. Therefore, it is possible to suppress to
a maximum the working deformation or strain etc. of the magnetic

30 sheets accompanying the binding step from reaching the platen
surface side. By reducing the thickness of the stacked member
(width of magnetic sheets), it is possible to achieve a lower

cost and lighter weight of the platen. Of course, the connecting

beam members themselves function as support members of the



20 is bound in a perpendicular direction to the sheet edge @ rectiin at
the ot'her parallel sheet edge surface by connecting beam )8t vi ng
as the binding neans, breakdown or defdrnmation of the stacked nmenber can
be suppressed. Further, since one parallel sheet edge surfacersidesat the
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15 of the stacked member. For example, when employing binding means
using holes passing through the stacked member in the stacking
directionaskﬁndingholesand;uess—fittingthroughrodsthrough
the same, the compression stress extends from around the binding
holes at the time of press-fitting the throﬁgh rods. Further,

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

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

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

/ The present inventors engaged in intensive research into

25 a binding means resistant to the occurrence of working stress

and as a result took note of a binding means using injection
of a fluid hardening (solidifying) material. Joints made using
brazing or welding can also in a certain sense be called binding
means using a fluid hardening material (filler material), but
30 at the time of brazing or welding, joining is difficult without
preheating the areas scheduled for joining of the base material
(stacked member) to a high temperxature, so heat affected areas

and deformation under contraction due to rapid cooling occur

jj1thebasenmterial,thatis,thenmgneticsheets,theinsulating
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direction as binding holes and press-fitting through rods through the
sane, ‘the conpression stress extends from around the bi ndi n.P Bl%l eﬁm t he
time of press-fitting the through rods® Further, 20 to prov ge He di ng
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connect i A§Y BeaRTHERD indi ng means according to the present 10
i nvent i 0BoSheukiageneshy peaviitdg @ shisvgipey tf meawieds -off 51 MALED t oget her

t he | arge nunber of magnetic sheets aof .t S e fefonnecting
f unct i onCBRNEERABEL Pﬁ&gﬁhgaﬂ:&@%@& e her%gnh'%ﬁgo%ﬁg?{g?% Bcg{gjns serving as

supppyt pepberss The BRkE®Ed member by filling and hardening provide
the binding function, while the molded joining parts gripping
parts of the connecting beam members provide the connecting
function. The male parts or the female parts are formed at the

stacked member in a step before injecting the fluid hardening
20 material so as to secure areas of an anchor action or filled
with the fluid hardening material and thereby attain the binding
function. Further the gripping joining structure is used so as
to attain a locking type fastening action. This is particularly
beneficial when supporting the platen hanging down. As the male
25 part, a stacked ridge comprised of projections provided at the
magnetic sheets may be used. The projections may be formed with
through holes. It is possible to form the edges of the projections
serrated in order to improve the filling power. Further, the
female part may be a groove formed by stacking notches provided
30 in the magnetic sheets. Male parts and female parts may be used
together as well. Further, binding holes or cut slits may also
be used. Since the binding means are made of a fluid hardening

material, before the step of injecting the fluid hardening

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



connecting parts fastening with the nale parts or the femal g 41 Hazﬁf of
t he st'acked nmenber by filling and hardeni ng provide the bihﬁpn§QWJ ﬁon
while the nolded joining parts grippingC parts of the connecting beam
menbers provide the connecting function. The male parts opctfieoi grale

parts ar e hoLieg at e naahAcked Mol & HEMDRL P2l otidgat be

fluid ha Hg]fdn%gﬁéfial SO as to secure areas of an anchor action or
filled wathsthe Ehui dohaedennggbratmemeabeandabtierehyrastapart heide nas ng
function. Further the gripping joininghstructure j s .used s to.attain a
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Here, the selection of the fluid hardening material is
important. Even an adhesive can provide a considerable attachment
force, but even if the bond strength is large, if the strength

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

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

25 of thermal strain is not that serious. However; it is preferable
to inject the melt while cooling the stacked member. It is also
possible to cool just the platen surface side. Further, it is

possible to use a filler material melting at a comparatively
low temperature. Preferably, an aluminum alloy having a melting
30 point of 200 to 400EC (brand name Alumite) or solder is suitable.
In the case of a low temperature solder, the casting becomes
incomplete at heat sinks of the stacked member and there is a
danger of formation of islands. In the case of a molten metal

material, the mechanical strength of the molded parts rises,



is secured by the attachnment area, even when the platen is supported
hangi ng down, since the supporting force is dispersed am)ﬁgﬂ tHeT dodkal ity
of nolded joining parts, there is residtlance to separation of the male
parts or female parts and the nolded 15 joining parts and begtypa:pédrding
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15 formed and the anchor effect can be raised. Use of even molten
metal materials with a poor compatibility in fusion bonding
becomes possible and the freedom of selection of the molten metal
material is increased. Rather, a poor compatibility in fusion
bonding means greater resistance to formation of heat affected
20 areas in the magnetic sheets (silicon steel sheets etc.}) and
deformation under contraction can be suppressed.
In this way, by employing an injection type joint of a fluid
hardening material, it is possible to simultaneously achieve
a binding function and a connecting function. This is however
25 not limited to just the stacked member and the connecting beam
members. It is also possible to interpose various auxiliary
members between the stacked member and the connecting heam
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



for exanple broad in the front end and narrow in the base, %B nol ded
connecting'part is naturally forned as a fenmale part, 10 so O(QIQTn@ﬂWatl ng
parts are fornmed and the anchor effect iean be raised. Further, in the case
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StaQﬁFd 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
of the platen surface can be secured, use of strip-shaped magnetic
sheets having platen dot projections becomes possible, and the

20 step of forming the platen dots on the stacked member after
stacking can be eliminated. Note that the platen body and the
outside frame may suitably form a box structure.

( On the other hand, as a structure enabling prevention of
deformation of the stacked member without using a backing plate,

55 there is a stacked member having bonding layers interposed
between the adjoining magnetic sheets. Of course, use of a backing
plate as well is also possible. As the bonding layers, coated
layers of an epoxy resin or other adhesive are suitable. It is
possible to repeatedly stack magnetic sheets while interposing

130 the bonding layers so as to obtain the stacked member. There
is no problem even with some unevenness of coatlng 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



menber in the stacking direction and cl anping the stacked nenber. To
suppre'ss deformation of the outside frame itself, it is ef @& ipE agpl ace
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scat{Lr the higher performance of the linear motor.

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

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

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

member and a backing plate placed against the parallel sheet



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

stacked member can be prevented. However, it is better to perform
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edge surface of the same, a plurality of first through holes discretely

arrandged in lines longitudinally are formed across the stri‘ﬂpﬁsg P 4

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

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

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

30 the molded connecting part and molded joining part, but it is
also possible for substantially the same portion to provide both
functions. For example, the stacked member has grooves formed

along a perpendicular direction in the other parallel sheet edge

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

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

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

he injection type joint of the fluid hardening
mat eri al maxphai tied lahevel thesfusettbos cdr thepldng mabaga3oioheranuled
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projecting ridge is made broad in front end and narrow in base
in lateral cross-section.

Further, it is possible to employ a configuration in which
the female part is narrow in opening and broad in interior in

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

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

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

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

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

dots.

20 FIG. 4 is a side view of an X-axlis movable member seen in

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

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

embodiment of the present invention.

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

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

a stacked member in a platen according to the first embodiment

of the present invention.
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provi de a | oEkfFnglarie eofinesti ngeVupEtd GAatEm scearradgohastid seagnd

So-cal | e, plgg.ti X8t 1 BRLEE DESCRLETLON.CE DRAWNGS FIG 11 2

per spective Vview of eral configuration of a two-phase planar |inear
not or accor di pgGt 014 hes pr esent viiewerdt hoplalén Fcto2disg at perspectdors vi ew
of an X-axis novable nenber in the notor.. FIG 3 is a plan view of the

spatial PHA’EIFENht PENEREPPTBEENEAPVREPOMe teeth of the X-axis novable
nmenbgr and plaggn 190t s. 320cFkBecdive dishderviewiliaR %tddckurevad e

menber seen in the X-axial direction. FIGS. 5A to 5D are sectional views
of the stattescked mdmimy ithe bPilateBl ageorfiing B Bhe ispeond gmbogiaerntne A- A
(i'n FI G gf tﬁé%rgsiegtaiggégg%%i_ve view of a platen structure according
FIG. 16 is a perspective view of a binding structure of
a stacked member with bonding layers interposed in the platen
15 according to the second embodiment of the present invention.
FIG. 17 is a perspective view of a binding structure
according to a third embodiment of the present invention.
FIG. 18 is a perspective view of a binding structure
according to a fourth embodiment of the present invention.
20 FIG. 19 is a perspective view of a binding structure
according to a fifth embodiment of the present invention.
FIG. 20 is a perspective view of a modification of a binding
( structure according to a fifth embodiment of the present
| invention.
25 " FIGS. 21A to 21G.are plan views of the shapes of strip-shaped
magnetic sheets.
FIG. 22 is a perspective view of a binding structure
according to a sixth embodiment of the present invention.
FIG. 23 is a perspective view of a binding structure
30 according to a seventh embodiment of the present invention.
FIG. 24 is a perspective view of a side end of a connecting
beam member used in the seventh embodiment.

FIG. 25 is a perspective view of a binding structure

according to an eighth embodiment of the present invention.



25 to an enbodi nent of the present invention. FIG 7 is a perspective view
of a platen according to a first enbodi nent of the presehy |0rEvIngq%on FI G
8 is a front view of a platen accordingtto the first enbodi nent t he
present invention. 30 FIG 9 is a side view of a platen acgordibhg da:the

first enbodi t t he present .invent.i F : L% A PEES { i ew
of a binding gﬁam%rjes ot P AT lgy %r?bggpfi ﬂﬂggl%?g?gﬁggcggr%ﬁbﬂ%’%ﬂqhe

first embedipRite abcbhaipkesentan rRMeMithoRnbLEA @G LT HDGhe kresent
PCT/ JP01/ 02519 FIG 11A is a plan view of the stacked nenber, FIG 11B is

a sectioaalventéwncut along the line b-b of FIG 11A and FIG 11Cis a
sectional view_cut ,along_t | i s f, FI 16 H:Ga & A& 1@ Rerspective
view of a pl agg 'aggorl&i ﬁggt orsg)%%g&g%cgﬁgﬁe%o i %I’I]]t lofg the present

i nvent i 0Bechk@ind3tbsaanfinont ewibeviofkna plfatee ageeseditng tvertitionsecond
enbodi ment of the present invention. FIG 14 is a,side view of aeEI aten
according to FRE-s@Bohd 2eRBESPRENLVE! VERY Ffefert NG SHYN YT FIG 15 is

a perspecLiyeayhg 8l 4a; BAILABBLRIALULE fhe rebacked fmiltalor n a platen
according to fj e“second enbodi ment of the present invention. FIG 16 is a
perspective view.op9aibi adprgspectucver giel od st hdked nyemiaofiune bondi ng

| ayers interpgosed in the_platen 5 accordi to_the_secon di ment of
the pres@RECFAVRAL FEnan %Eé. f?bpélEeB rggegﬁﬁv T ew oﬁngggﬁn %ﬁg
strugture accpi@dsngszbR 8ot BobdaeebpdiorRBE sl et BE cpesENtthienvpriragion FI G
18 is a perspective view of a binding structure according to a fourth
enbodi meher efxplwl pies dhte PRYBREPSR. OD@ FPEYSIJIPLoy XIS d V&K of a
(binding gé{gg}ure according to a fifth enbodi nrent of the present

“i'nventi on: '
FIG. 31 is a perspective view of the schematic configuration

of a conventional two-phase planar linear motor.

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

BEST MODE FOR CARRYING OUT THE INVENTION

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

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

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

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

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

70 comprised of two X-axis movable members 60X and two Y-axis



FIG 20 is a perspective view of a nodification of a binding structure

according to a fifth enbodi nrent of the present invention ngpéf;lﬁﬂ 21A to
21G are plan views of the shapes of striip-shaped magnetig shtek & IFI G 22
is a perspective view of a binding structure according to aVSiP)éiEP

enbodi nent of the present invention. FIG 23 is periﬁe.cfj? dEUT RO a
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i nvention. _ FlLG. [ g Lve e ; Sd 4Ryl Ofecane@NRBch 4 NJ
beam nerrgeerrpuesneécl%ﬁatﬁé%%@é%ﬁ%%?ﬁoﬁ%%eﬁ&%?ﬁ 25 is a peer spective view
of a bi ndi pgesbundtzeeaiacegedingnt poan ¢hght khewbbdim@moods tihe prebkent

invention. 20 5 FIG structure _invention. FIG ccordin | G, according
F G ot dPnELopokn BaT R0 2500 SBnE & 12 S5t SHELELGG b itdw: b PLAEEH

modi ficat| f Ladi ccqrdi Qa6 ghth enbodi nent of the present
27 isg’a %(e)?gpggt?) et\?l%e\%qg a(bbien ingl struclt ure to a ninth enbodi nent of

the present i mhest ten-phaBeislanaerkpesdr vobhdrewsotnployad ier styamige to
a 10th enbodi nent of the present invention. .29 is _a.,perspecti vi ew of a
bi ndi ng 26r @Bt dfeteSE FAPTLER SfoSdiRet TP HEDIESH el‘n\(?[gln ?ﬁgcn.te‘c‘w

handler is provided with a contact transfer which holds an IC
(semiconductor integrated circuit device) at the entry pésition

10 by suction, moves it to a test position, then descends to continue
to press down terminals of the IC on the IC socket for a
predetermined time, then suitably thereafter raises the IC and
inserts it in an exit position. With this IC test handlerxr, the
platen body 50 is supported suspended upside down from the

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

the contrast transfer as a base.

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

mm thickness. The dot pitch P of the platen dots D (one spatial

25 period) is for example several mm.

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

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

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

members 60X are flat in the Y-axial direction as shown in FIG.
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pl at en sH?géeg 515 ¥ o i T ol aeﬁftjf’r})f(fx pﬂ’%t%fn CJc}ortescc%oanf)r ao%\é%’%lgn a
matri x ageiﬁeaompﬁéé@s W alHl e ridyeeric 20ce@RPTi 860f Ofm t ¥ XX it eronabl e
menbers B0OX and two Y-axis 19 OCT 2004 21 PCT/JP01/02515 npvabl e menbers
20Y Wonndet slowy in FUsport apIdafdG305y nthn PRl pl BReth pEpendi Kbl ar (KBx,

rel ationghip, C(Tor*;;n pAYMEs S 9 JIallg, ; Blactd S (IR eI £aE tirh)

‘ej ection poft )" and nove anarly while floating slightly above
the pl at eptsunfaice obe pittheapt atmrendededpaseisd whshbhowe siads patiched

air. This two-phase planar.!inear: moLon ;s M el o X AMPhEgnet 1 c

sheets T. Further, the spatial phases held with respect to the

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 exfinguished magnetic
flux portion @, the pole tooth KBy is staggered advanced by
exactly P/4 from the closest dot D, the air gap shown in FIG.

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

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

The pole teeth KAy and KA'y (KBx and KB'x) of each pole tooth
pattern 61 all have equal spatial phases with respect to the
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as an IC test handler or a part nounting machine. The IC test handler is
provided with a contact transfer which holds an IC (senicoqﬂychﬁi 004
integrated circuit device) at the entry3position 10 by suction, v%s it to
a test position, then descends to continue to press down g{ﬂ%?§;é¥ﬁg t he
| C on the,l C socket, f a r t. 1.ned_ it i e, S.Ui e er

rai ses 1 RRTEBnd tndn e T 1 T et 1o e MR R F e

handl er, dihectplatienthedy h@ghstssppetised,suspended tpsideadowmdbvapiéhe 15
illustrated state. The conposite novabl e nenber 70 noves planarly al ong

t he pl at Bgmbert 6e¥ dfiaseret yagedere theuplat@rroéaBoYusragl dheeebPrast
transfer se. e Rl d exph aj I .. h ked
member - SepPPdRa el FRerait o Qi BB i el Sncdie B

st acked tagetder-asAsishowacthohl Go k aRgGnELGe @i ronet Gort bRepadedhel ngheet
edge surfaces is used as the platen surface 51. The strip-shaped magnetic
sheet s Tmageetde dxiawiples Lormeghaded thshadisetc Galosd WnsrsiuIek itee fil ns

of for e i.C s AThesd i t Pz 0 n
dots D (5GP R e o et T
Y- axi s nmprabkedoenter &-20¥skes carmevdbl, e thenperle adwedinc iKig xi nenkeaskeet edge
direction (Y-axial direction) of the magnetic shgets T, The first and

second yakbBryst(hrpnchedemapRetpe pas: PRk o8t rd peSehape8lfr BFEEESHy pol e

hand? t n8E poI'4TEBETH RARTaReI PREERES S KB o0 6t " KL i ot and Second

brancheda negpektcfpath begs AnandeApolEBtawdhBKRB'ef ihhehéi Kshxyake Yl of
each of the X-axis povable nmenpers 60X are flat in the Y-axial direction
as shown@tRegfF&EPnp21H Gb@?"é’é’glﬁﬁéff: ) B38FES54 A Have %e‘EﬁFoﬁ i al

phases whthekespeet t8othexst Psaste kot s-aial ransedtidnf henshret tRdge
direction of the magnetic sheets T. The lengths in the Y-axial direction
of the poVvktelkirsi RARcess, a thrust force acts on the pole tooth KBy
15 in the X-axial direction, and in the fourth switching process,
a thrust force acts on the pole tooth KBy in the X-axial direction.
An X—axial direction thrust force acts sucéessively on the four
pole teeth of each pole tooth pattern 61 laterally elongated

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

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

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

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

25 material.

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

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

high speed, high thrust, and high efficiency linear motor.
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and KA x (KBx and KB x) are two pitches= worth of length of the 5 platen
dots D. The intervals between themare also two, pitches= rth of |ength:
However, the pole teeth KAx and KA x (KBx and KB x) are r%s(e)ﬁt(&d!zwlarrayed

for each dot pitch (one spatial period = P) in the nornal ng;/ﬁﬁﬁ'/&i}l
(Xax ol o et ool aA S dobed syrlacss el e gRanell o MISE BT RS,
and KA' x ghKBx, g KB'X) (RS 9.3 bat ezalh w-axianged ek el ah

pattern) fitti ng in one pitch are arranged staggered w thin one dot pitch
i n the nendaltheéi péeticondoftst Beafokngddsiunf bbesXofxihd dmghetien sheehs T.

Further, the sp%&?i al, phases held with resr{)%c;et Ooﬁt he.v15 cl 0S¢ st _dots

ar r anged P “€Re Mot di% &t Yare Shi¥te a0c§, | Eremshts DR 9Re SPat i al
phases di Li-ergRetich? 4hnord dHie male daath gt baENKAL, SUREO IR kKBY,)t,he
two-dot chain” line in FIG 3, the pole tooth KAX is in register wth the
cl osest idoisponstlohe e raiter] avafAcoied e axrpogement aameRarshe idee20 air

gap as sho Ln_FIG 5D .th ol.e h X, kS S gxags | ¥, hal f
a pitch &F?’rﬁ] begﬁééf‘gfag %ﬂegggo%eg%gg%td%%ﬁggnaégg%g%%glsa s%%wn |$1 %éq G 5C
becones andext TRgUnsh®eE rmagneldte onl whep@rltdtem aunfaeepoheweaatrty KBX is

st agger ed advanced by exactl;_{L P[4 fromthe closest dot D, the air gap

shown i neFPENORS ; 5BChESEFe & OF LGy Prep £die AVaRtREE Osg it iteef Predsitith 7,

the ; pol get h, KBy X er eXactiy Phéwbrem tihe osest
dot ]DOO aﬁg ?ﬁ% glﬁrgtégpﬁggim@i n?% qé%b%ée%gggﬁes t he tehr ugt br éncrﬁk%g

magnet i ccébaxopar plaried ofashsiabkizrewvabivé threbberdecohoprenia aff dughof

patterns_conprised, of.the above group. of .pole t patterns 61 repeated
in the )(E’?%ggﬁf‘oai FeEPPoHISe éogngffﬁlgt“lgﬁl%ﬁ]eroifgg’.la%%égpoI e teeth KAx and

KA" x (KBx andiKBexa tHres€hqale aicaet bn pRétpshe Gleetld shdvehdaqunlf repat i al
phases with respect to the 23 .19 OCT 2004 PCT/JP01/02519 cl osest dots D
arr angedai phrhet sheenchagemgopettirof1py- Rersfon 0 to a concentrated

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 pocle teeth

where the extinguished magnetic flux portion B occurs differ
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direction) of the magnet sheets T, so while the X-axis novable nenber 60X
does not receive thrust force in the Y-axial direction, thigpgiﬁ,éﬁﬁ%h KAX
and KA x (KBx and KB x) fit within onegitch 5 in the X-axi al Gle n, so
a magnetic circuit for the advancing magnetic flux is forpned ahqp t he
sheet edge direction of the stacked ne er.I|1té§%staHﬁb§ whPHTRrG -3
and FI G the( gwsitt afony teat ldud &9 - R erft )teq Eto¥th KB x

t t hrust b hed tic fl ion. 6, in_t 10
o "owi t CRPRGP RO O pRaee Tars ekt i e ik iRl ISP REET
force act,g,Qa HherpeLe-Laot MKE % bNtthe Phexd Bbre digechi Oy s idkdhiel second

sw tching process, a thrust force acts on the pole tooth KA'x in the
X-axi al dinr ebki oase pft be ptlhited SOwinssihihgngamsddss sheettisr dsthefgite acts on

the pole tooth KBx 15.i.n th --axial. di.rection, and.in the f.qurth

Sw t Chi nGnBPEBESS. ViRRER L% 6ok Bt Thn Tite 50 & P S0l HEALT i TS
X-axi al dhbRE1ERE. shéd Xedyd A1 ddEtdd AmHdYeistl f Bieasact shepecassionl y on
the four pole teeth of each pole tooth pattern 61 |aterally elongated in
t he Y- axinabndtiectowml by vhshggel @ tek tdonbe hattihere st 1 rfel 20 Sircdmtid ed

magnetic _flux portion and branched .magnetic fl ux ortions T and 6,
Wher eby B XBEF 4 Oo bl e R ekt 19 AT DRTSFA e (i - axi al

di rectiop; by f}aﬁ%gaﬁhsﬂe%%a%h&g ofMRl is¥eng@h €RUESey bktAPWeS shing

translationally in"the”X-axial direction evén in the Case of "a platén

conpra sethefbaabl megnebcniiferi ahd ithet kiegrway cfsiftmeedpm pd pgessianl €st o

realize an X-axi vabl e nber 60 | Vi r j ryyal direction
e EREE L THE cn g S g 3 SR Rerle:

e possibleto realize

utilizatiena ob1&aceh ackedmenheie off magieide-fheet sirivas the phacéne38 body
50. Even if making the frequency of .the drive Eerigd cgrﬁent &current
pul se) hPgheke amadhakifgShAetEpaBAUSE BEvARCEOKPghBRT 1{RefnFiSt 9Pbr ce

does not,faly  tdatcd el PPateontdie 1k ghsshaad meaBeeof Zagnea)e shberef or e,
it beco&%s possible to realize a high speed, high thrust, and hl%?_
icC

ef f 116 enBy 1t ment bepeoptagkedonggyepo@yth plastic or other nonmeta
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 plﬁrality of strip-shaped magnetic

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

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

({First Embodiment)
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PCT/ JP01/ 02519 The spatial phase rel ationship between the X-side pole
teeth 'KPx and KA' x (KBx and KB' x) of each X-axis novable rrenlb$rP@q')X%[]gand
the platen dots D arranged in the X-axial direction at the ©pla 0 side
is relative, so instead of giving a staggered 5 arrangenent.anpRpg, tNhg,pol e

teeth KAx and KA KBx and KB' x. it 1S.possi t . QS ered
arrangenent arforfty ﬁh(elsplaatpeerrs%‘itsgﬁ a‘FJr%“r’]g%%p? npjt%%gg(-%%g{# J(zllﬁl e{::?iggn at
the platgn hody p0.qiSidg, & .nenher a0k rdaks veawt be phat eamsyrdagerIc.

however, 1s enornous, so this would be di sadvantageous in the production
10 of the plsakesidedyis®. okt thoeubdmbe Thal P2abre hedgvaP hasthdbaeksriof a

platen of .a smal| area . .or with the devel.op f. hi LSi :

t echni qu@éaft&n%BrBSEE?fio%g%*n%’fa %sp.a]ﬁlgce?%&%e%rtuggggo?gé?gggsf)%]f’lmjfﬂ% pol e
t eet hs sWitGhia@ if QP& & Ryrusth brancheds megnsst cof ) uxh porbaciai Sy tplate
concentrated 15 magnetic fl ux ggrti on a, the thrust branched magnetic fl ux
portion &2and sheposhednetaitd haghetPefaraxPPort PHRTALBEXUPE GiSh#RePol e
teeth of the opposi.te yokes, i.Qr ogentey actd, . - axi s
novabl e FEMEr ° 18&&02‘ Sy t}%ggrb:leg‘%@l% orward a%}a@rée(%/ﬂe}%sée)&dr?érjg%%?rgns
and the Xegkessmosaklre prkede2D 00X aqules tdismmstatd qreddtiaonign viihdr t he

rotational vibration. The higher the speed of t avq{, however., t(k)l:? smal | er
the rati 6hest edger GEECEHRN -viAsr SHBF Wit PFIr%sp%ctt o THE'SD 3% avel .

Here,, CO&%&nﬂ%&isng% gmeg@&aoaé hitpe bet meemd ha et obi trb cEnoérthe that en

50 (sanme as pitc pole teeth of X-axis novable 25 nenber 60X) and the
magnet i c sshedes fiembhe Phi Eanessaoch ¢hleenaihcproSheetdl Eda\PHe |fe@h or

more than the dot pitch, but fqr, achieyi i el t th oANd
hi gh ef f FEPBREY Tt lber’-“? P eerra%ﬁy%lags;% t%’g)n@)t% gﬁﬁgﬁﬂ%ﬁw@ n"o‘fl e of

t he pol epeheeth gehend Bhae eexkendguiished pegreidicfllax diorddtamnl doddie s 30
in the magnetic circuit, the pole teeth hﬁiﬁbng di recE r ddav ce to.&he
thrust f&PEEtoPYgfabiFPEy 87 tReSHBYELF B e They-are jUst® IS say
assl Ed“?dh?r@déﬁ&hﬁs mafdktiner £otrh8 nROltd < @Akl nghalea rishe repddtirglibeie®en

nagnetlctheugog%;;h?ln%i %i?g%gectgéfing plate 92, and the back surface
of the.stackedlmember 91 and binding the‘large number of magnetic
sheets T are formed molded along the top bent ends 924.
As shown in FIG. 10, the back surface of the stacked member
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



25 19 OCT 2004 PCT/JP01/02515 the npost anpong the pole teeth fromthe pole
teeth wheré the concentrated magnetic flux portion a occurSE.ffTLIjlgr{'egg_ji;‘-;si a
spatial phase difference of half a piteh. Therefore, as in this exanple,
in the case of a platen 50 using nagnetic sheets T having g.p B fJsRess

within half of a_pitch, the neti. i it Af dge
directi oﬂrPﬁﬁgPer?ﬁl VARR! Hl&)gqe?jaaéjrléllt%c?cﬁ%alcﬂgé n%ad;]eﬁlqclegdoup i%\kggvm i &%) F[ae
t eet h whgheebhe1exbinagYizshedniReneld it wheaidliden Gootrrisingpdhese is

no need to generate an alternati ng magnetic flux of a strength exactly
ext i ngui 8Allngndohehdinpatogagheri Enel backhnot hbabeg? 2628 FhectamRAndesi gn

oiaten. PRGERY! ctiss s B iR ERng HEM AR -4 RE Dp R haLded SRR LR

pl at en. ree-phase drive, the thickness etic

sheets shgutd beingrevmelthanibed @fartde abatre spionelindSitne e thedplattzeil 50 is
a stacked nenber of nmagnetic sheets 15 T, it may g)% a stacked nber with
pl astic oroovAer WbAABt &hRi &11kgCedicdnd "gak@hitehed 2oétifedn Yddt S aPhe

X-axial dj i _Fucther, it _is n Y alt0 tRIOV L HEREIIRE
bet ween %ﬁ%ggéogg?t?hgggﬁgpeﬁwgglr% g{é%tgsbggﬁg%%?cgﬁeé easiolqj; Further, the
| eakage smgmedi £idduxdcan tiee riedudsshanchds HHhdheefdiqiendhe 20 asdede

contributed to. Now, FIG 6 is ﬁ pergpective Vi gv.v of ar%l a51 strugture
accor di ngSHReEN LnbEdPRERE BY tRE Preséft SOMVERTIGH. PRAIS pliarer st uct ure
80 i coppLised Oof b aloeanfodye Wb hiaud iithAbebaeked afermerd hoeamyd sed
of a plurality of strip-shaped magnetic 25 sheets (silicon steel sheets)

st acked bpgebhenoiddddanodning Prafe 182 .cErpr fdddoh2reEniHdd&sEIiad 81a
“to 81d surroundipg.th n. .bady c te it e The
facing purtdoty hdiboEaRhB & sa gl a1 RROnCAIREE, SRk LY, FAY) 50T

agai nst dhedHami sy fracds nbteheadt acked Ierbeetotikd whedsimeleilngng.

direction 30 and cl t he stacked ne r 91 and are a .t he ot her
pai r of e 1'31?16%”%‘?3? e%ﬂ)a%ﬁzbe 'od‘fm%z:’rye?’(?rré,ngt’hesop%gltlgﬁ%%nt%lgu ©3

15 to a reduction of the cost.

FIG. 11A is a plaﬁ view of the stacked member 921, FIG. 11B
is a sectional view cut along the line b-b of FIG. 11A, and FIG.
11C is a sectional view cut along the line c-c of FIG. 11C. The
front surface of the stacked member 91 is formed with platen

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

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

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

eliminate the step of forming the platen dots and possible to

greatly reduce the costs.

(Second Embodiment)



structure 80 is a box structure and can suppress torsional

def ormati on of
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absence of the through holes 92a of the backing plate 92 as in
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 32 is not
provided, while the stacked member 21 can be firmly fastened
by the outside frame 81 (see FIG. 6), deformation of the outside
frame 91 may not be sufficiently suppressed at the time of
transport of the platen etc. If the outside frame 81 itself
deforms, some strain and deformation easily occurs in the stacked
member 921.

Therefore, as shown in FIG. 16, as the stacked member 91A,
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
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

i's
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injected fromthe openings of the second through holes 94a or 30 the
openi ngs of the dovetail grooves 9l1a to fill the dovetail 8rooves 9l1a and
the through hol es 94a and 92a and formygoi nts 100 of the cirSedGT 084
hardening material. The joints 100 of the fluid hardening rial are
sr?gﬁ%éozisﬁs

conpri sed of the nolded connecting parts _101 tilhln%_and Q t he
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exanpl e W@lgﬁgaﬂaﬁpﬁﬂﬁ18PF5§,188thﬁﬁen§y%&ﬁ§0 &% fan 4 %ﬁﬁﬁkﬁraﬁéﬁﬁﬁn

mat eri al imgko_tziel Lt nBL gk hal aH@_egoiiEhiW%' dich@ngthhe ity angh dwires:uiay be
formed by boring, so this contributes 15 to a reduction of the cost. FIG
11A i s abpkanmeinewrsf 9Bhe stacked nenber 91, FIG 11B is a sectional view

cut along the, Line b- f F 1A, and FIG 11Cis a sectional view cut
al ontg’ t he IinéE895t§foﬁegl%%%f}The front surface of the stacked nember 91

is formed wthiplateni20adpesspecntierf vitwng fwat v ipdojngctstonstofret he s
trip- shaped magnetic sheets T and.form ng pl anar. square shapes_arranged
in a mat AFOrd¥Ae Fat#i £8UEFBoGE O%é?ﬁ@@n gﬁetﬁ 59£ﬂ§ﬁQQI%5#%ﬁaﬁ¥ea resin
mat eri al GW ,gnghtige SUFfGF S fdut ehadnsdmioidht , Thiowladen gdelcveDomy be

formed by shape-cutting el ectrodi scharge nmachining or 25 etching the
surface aimiherstackled deviberld19apPpPERSHPREI ARG THE SSPskrEd™FBREEr %91 by

the ﬁpovgrgiQgéggngﬁga’i9u£héhﬁ¥aﬂa¥oﬁb§9udinal direction in the top
bent ends 94 of the connecting beam members, and the molded
joining parts 102C of the joints 100C of the fluid hardening
material are male molded parts cqrresponding to the dovetail
grooves. Therefore, the joints 100C are formed as pegged dual

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

25 (Fifth Embodiment)

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

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

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



be fornmed by using as strip-shaped nmagnetic sheets T of a width of about 5
cm fine bl ankings provided with platen dot projections (1 i g@ ?rs@@' si on
punched and pressed product), stacking & 30 plurality of the % i'p- shaped
magneti c sheets T, and aligning the platen dot projecti on%T)d}ogg‘ﬁﬁase,

e e - . ' o ‘
bossi bl o s e3pr i dodetn 80 Ee Yoddime ok e Bt SR Rien e o,
PCT/ JPO1/ Q259+ ilgGpak § SLaLpef speed | e vhew afia fnphat epaaesoidi tiget o a

second enbodi nent of the present invention, FIG 13 is a front view of the
same, andrRoGes124¢ang sidetvebarst npkdedneinisoLarhatl 2P epnrreekhnpl e,
portions _t.h ne t hQs f.t:he fiyrst &Q:p i t e s{gne sane
referencglrilenzt%a% sS%znr‘led%g]xcgléa{nla]tl{}?o%sﬂ}jti%er'rhe;o rgg%in?%ltge%%' Tﬁz % at%%gl %dy 90
of the presemt iax@nE) € 9,i shaothpoayhdesl emidtth arbabkimed pltatbed2entdkesin

the first enbodi ment. The stacked npenber 91 is supported ?i rECtsla?r/' by the
connect i B§ bE&NETOaves P4® thits aoxsREME 48 BkF1 2Qurithds, 3t RgrRP Jebi/%i nts

100A of &f kil 8 daniad sTaled Ble Lot pgntitge Ridiliens: BRanRe Shmdals to

the f irst i ment, but as shown in FI 15, they form nol ded j oi ning

parts 102Acof Acicvetdishafto ltdngt heorshigrtmet ipn t Heanbunting ates igbsEree of

t he through hol es 92a, t he backi l.ate 92 i, 15. the first .
enbod neRESCHRE TS J6BAPRROTRS PFaRtchar aent g DHTENY of "B (1%

bi ndigg funeki-9Reand a connecting function, but in the present exanple,
since the backing plate 92 is not provided, while the stacked nenber 91
can be firnlyThastenedctbydthrarnmesihfe § Pdnea Bing {d¢ BFECVEY, SHI® Gt i on

(S e SUESLHR FRokaTRBhasy Feb bEoSuLL slently mpmessat g e
sone stracguamd def dimdthed easitsy dodurfern exehplst ddkdd prssidrleoto
Ther ef OrSti?i zghi(:)}\_/l\/lg gena :{lc%z a]iIGdilaaerfehestscate Cﬁgglbggrsmggv%&é’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 oxr projections. As

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

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

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

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



25 one interposing bonding |ayers (adhesive |ayers) B of an epoxy resin
etc. between the adjoining magnetic sheets T is suitable. W h0&Tspeked
menber 91A interposed with bonding layeds B, if injecting a nolten netal
material, hardening wi |l be instantaneous and the deteriorattQrodfoie

bondi ng_|ayer s, -4 %ﬁ%ﬁé{}lﬁ% he) A Aty MU of o PrOPb @M okt hess thewe s

the advantage tﬁa ng of the bonding 1ayers B canbe expected by
t he sur pligspheat? jand rtthes tny imegyrentd @ghegtst Bhaodmdprsi apltiibned. theTaird

Enbodi ment) FIG 17 i ti ' f_a hindi truct 19 O
T 2004 BT BPCAFB05s595aE81 ot N 4T Bidar RenEa o1t AP €<B1 hif ng

structur ’lfatt,tégne QRNIJGS 1of J6 4 M N0l afe 84D f {gethd mébenséop bent

ends 940 connecting beamenbers are tapered. The nol ded j ol ni ng
partss 1028 @bsish®ljeoitnt S iHGAFE tdfe trhenrfdns datarcehning Jmtier i B¢ Bopalelt| at

top, saucer-shaped rivet heads at the hottom.surfaces  .of the (o ends
94. The $8uSdFPdHdpedra WOIrESdS D atrmrg}%?edxjmol}en?tnlgn%al??%ra1%#@%%@ a

hi gh sheap reghst acenand SaRcel PREQ¥EakBEnbObSrNg @tk DI ogt StEleags h
with the connecting beam nenbers 93. 10 gFourth Enbodirent) FIG 18 is a
per spect iigetuieadoéntapendhay mandicing ©f abeondpRgtic ahestifth RAEFREHent .
In this binding structure, going further fromthe fourth enbodi nent,

dovet ai | ®§F8oves 94b similar to the dovetail grooves 9la of the stacked
menbegs 91A 15 (gretdl saerimeet)n the beam | ongi tudinal direction in the top
bent ends 94 of the connecting beam nenbers, and the .nolded _j.oining parts
102C of the j &ilfts2200€ & PERSPATHd hardehiHy 2 T SRS ol ded

parts corf iiNgot 9 LherHo¥abaklme Bt 00YES . sThekEd Ofigmbé Nes ] Rl ¢t stHHOC
(are for rréggg)gggg’gggg gu%FEEO bul gi nr(seend nol dséd parts and correspond to

so- cal | epreskded exeinpdes i sTloenparisest iusg nst FEset b thaste ottty beam
menbers  33.28¢ ﬁ%sec%)i%lhe%q:lo% NG E'_Q\P{e\ﬁ%rt’cﬁege FaetAHdwHrapvess 94b
15 21G. Joints 100D= similar to the joints 100D shown in FIG. 19
are formed by filling these. The depth of the grooves 84c¢ of
the connecting beam members 93 can be made shallower by the extent
of the depth of the notches g. Not only is the work for forming
the grooves easy, but also the filling power of the fluid
20 hardening material in the notches g is improved and the binding
action increaséd. In particular, when using a molten metal
material, sinkage occurs, so the clamping force OQ the dovetail
( - section projections ¢ increases.
(Seventh Embodiment)

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

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

molded joining parts 102E connecting with the molded connecting



of the top bend ends 94 are generally formed by cutting, so sone increase
in manufacturing cost is invited. 25 (Fifth Enbodi ment) FICi?ﬂQQCs 2004
perspective view of a binding structure2 according to a fifth enbodi nent.
In this binding structure, dovetail section ridges 91b arecfQpaeghat st he

stacked WIS 109%A, EULLDEE. ohDBAORORGLY L MEAPITRIRELY BeNAYECS1de ends

94D 30 wi't h gr ooves ottons of the grooves 94c, through holes
94a are foargred odiisey etrehy taleorng ethe noeanbleamgenudhralf rodiredgeenof Aché ui d

hardening material is injected in the state_ with éh?¥%onnecting eam
menbers 9PVES@ti RHCEIAPNIFOPTRS Atk NenEHbERCET A S EnEPPEREYFENET" 94c¢

surround e davetai f, 5eation 30,9 50 £18 2004 CTHIMAI 0281854 sigesn L.

The joinF? are conprised femal e shape connecting parts
101D §i | ladtisnl 0 he, réwrat buhd rspatesinqmbaherigl cioy €$194d iantheidastetshabed

nol ded joinin arts 102D connecti.n with the, sane and filling,t f ough
ol s lougetiaSrhaot eaEe. B4 mmmalt g A8 ralas RBniant fopead Sug T i 01
formed at thencett &L Snd JNenar ooNSscOty Hikin aenPRAWN9BNESH B Abudl 1S

al so possible to formthemat positions offset fromthe centers of the
grooves s@4octAcesr dinng hteo dohied acdnfiepiviar arroaves fA14. dgeamldad t he

stacked nenber 91A becone rpader, sO I ndj ty | Sy
reinforcE&pn?ﬁglggnﬁgggﬁngOgegﬁyﬁeﬁb%?%ﬁggt %@?ﬁ%g?%gggf%ﬁeﬁgﬁéf"e eids  of
the shapgspshawngi Fuhk®ich? ang thlea, ZhemEyibe sdifiE ddaltize abgilee as
finished parts, but for exanple it is possible to utilize the readily
avai | abl 60BPEEL IRENBEFYCHAFETg G0 dREd SONREES OB FETMGHE fat ¥ or  nore

1ines of phbtaugh BokesctRyaahsaheidh a¥idads The davetal lroginarey and
other female parts and the dovetail ridges and other nale parts are forned
at the bmekt$ugta¢hiafcommgi@ma@bedpnﬁwﬁ@ﬁe@;ﬂo§é-as to obtain mechani cal
gﬁélng parts %Ei&%%ﬂ EQ%OEHEE%Q)flu'd har deni ng material by self nolding

15 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
20 abutted surfaces along them by laser beam welding. The fillet
welds have a binding function and connecting function. This
binding means is the simplest in structure, but laser beam
welding, not arc welding or gas welding, is required. Laser beam
welding can keep the welding zone narrow and enables welding
25 in a short time, so can suppress to the maximum extent the heat
effect to the surface of the stacked member 91A forming the base
material. The laser beam welding is performed while cooling at
least the front surface side of the stacked member 91A.
When the side ends of the connecting beam members 93 are
30 the plate edges, the range of support of the stacked member 31A
is limited to the thickness dimension of the plates. If fillet
welding the two surfaces of a plate, the result is the T-shaped
welded joint 100F. The fillet welds are close to each other across

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



add a nechani cal anchoring action on the filling power of thF bl uid
hardening raterial. The stacked nmenber 91A with the fenal e p‘gr QTOZHMHI e
parts can be obtained by arranging and Sfacking strip-shaped magnetic
sheets T with notches or projections. As 25 the strip-shapegrBancbbgs

sheets T,siipéressed@le:d bBebRAT §re8esat hdW APutovatsh 5664 | ahdielrches a as
shown in FIG 21A, ones having dovetail section notches b with straight

necks fordeghoan thd ¥G.08b,etlyess avithddr 1o UsieGCoRLBCt dngsbdrm egbers
and .ones havi ng

partially, i recul ar. section._nat.ches as, sho in, Fl 21D,
30 partiall ;c;hac‘flrnc%llé]rvesretc C|{10Ln S%?%%%gjeen%?%&égterna gt FE LS SR V1A ¢ he

front edges asutshowurtfadd$S oRlEneEBEAtOkiBesadBObahes aphenkdtbaione
havi ng a narrow opening and a broad interior and exhibiting a holding
acti oh. Filte leslges-hédhshevpporhybbeotresbrhadeAgl v onanas larskstiadder and

projectigns c as,shown in Fl 21C or 31.19 OCT. 2004 PCT/JPQ1/0251c ones
havi ng partd diqa]feﬁrj(ﬁi’irﬁﬁ's s@i%@n‘”ﬁ%j _gi:{'i%% sw?1‘§§ SRBHALE Erem eagh ¢
usi ng mMagReld.C RNe8ls Wi NaYVidWY QI 8ELE 08Sde L HEES 9@%5#}%@%@9&%&2 hat

the heat effect wll not easily reach the platen surface. |If using
magnet i ¢ sshestes: FRrhadi ndiendtichesy l ist52is possi bie e dvoidedhe runners

natural ly, so jif. i sihle to sinplify the processing work at the
connecti ng bea(rlgltl t%i)Feg:?n% "Ez‘irﬂte). Further, since there are no parts sticking

out, 16 here i g1idhe sgdvantage Adpadcdiangl v gy odf thep Imgnel | st sheeise T becones
easy. 10 (Sixth Enmbodinment) FIG 22 is a perspective view of a binding
st ruct ur 8CCREEEGTE K§ o Nd itk emRathigtR Hent 10 THYL %tk fretdars 0 10rd  t he

‘present exanphe i $oGOMREd el UsiNg tﬁneegeﬁkgﬁdéh@@fﬁaJegaaZ/ﬂlgﬂejﬂgxet&il%eoD:

~section projections ¢ 1n notches g as shown in FIG 1 ol nts
sim | ar eodshé&4j ehdt §a30eDeghbynbohatEl G a1 used. f Dhasabbytéd | ddagrs tdrese.

IDe, 9eP Pl 1LhE BL0BKES HF s H0F SR SER R DRBLETREL 3, 8 eap i e
wor kif or ofiar ak8gfillet welded along them by laser beam welding to form
the welded joints 100G. When the welding compatibility of the
stacked member (silicon steel sheet stacked member) 912 and the
connecting beam members (for example, aluminum members) 93 is
poor, use should be made of long spacers 110 made of steel. This
20 contributes to the reduction of weight of the platen.
(10th Embodiment)
FIG. 28 is a perspective view of a binding structure
( according to a 10th embodiment. In this binding means, long male
members 120 placed against the outside surfaces of the bend side
25 ends 94 and fastened by bolts V are used. Grooves 91c of a
rectangular sectional shape are formed in the back surface of
the stacked member 91A. The long male members 120 are loosely
fit into the grooves S9lc and a fluid hardening material is
injected into the clearances in that state to form joints 100H
30 of the fluid hardening material. The joints 100H are molded in
the clearances between the long male members 120 and the inside
walls of the grooves, so the binding function is sufficient,
but the connecting function can be said to be relatively weak.

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



the grooves easy, but also the filling power of the fluid 20 hardening

material in the notches g is inproved and the binding acti i sed. In
particul ar, when using a nolten netal %ﬁateri al , sinkage gcf[h@m@ﬁgt he

cl anping force on the dovetail section projections c increas&yolf{EGsuenth

Enbodi nmeptrovasliBlgGha2iss iirgy @& ypgrcapect i ve vi ew of a binding structure
according to a_seventh enbodinent. In this bhgq% .Structure, as shown in
I

FIG 24, connégprné9bé§m%nﬁﬁﬁ§ﬁ?@?§qﬁnﬂ%ﬁya? r _WQ&?go$t859E¥%?l section
not ches 93a honped di SAT ¢4 8hYemblAImERE . PEAMY Mﬂakhggm@ghsdféfgﬁégnt@t the

side end surface™are used. The 30 side end surfaces t he connecting beam
menbers 88 amprowmdeento odbutheagabustintdng kot tHIG st adssveifai hesaoviedmai |
section %rooves la of the s ackeg qgnber 91A and jn that state a fluid
har dehi n§TRAVEFT aF 213 § Tt 1o BBt 2 7F tHE § s 1HE6ES - aheed muipeer

j 0i ni ng papt sTh@2E,6eNRGGE RemWeld 1he malded Lopneatd NMhwvd2 adhk{Xdh 2004
PCT/ JP01/ 02519 parts 101lE are rivet-shaped nol ded parts forned by the

mat er i al seotépfhikoliirg lbngmalenenbarantad alyet weeart &d iftenthedgesigfgs he

dovetail section grooves and the surfaces of the connecti bean . nmenbers
93 v | 2 ngke ARET T A Gt Raras Benhebt T SRy efGaE t he
fluid hagdenibfl gedeFelglias thehed fmitdaadevetiaig mageet koM NatGhes LBa as
well, so the nolded connecting parts, 101E and the side ends of the

conriéct i HEt Bl neheRFINO3S &Y M TR ol L 3t AR rlesthen file didpardamingect i on
gr ooves ﬁ&é‘eiggf. o] ded 4 HAATH 8GR 351048y Ecd W%P&He'&%a%%%g' on 1n

addition to a binding Further, the joints 100E realize double
“ctonnect i figmale ushdrws]lesnathegcpanest i bhestpengching ffiomme Esr sheond.he

dovetail section notches 93a can }Qe far (}by .nel ting, Ttgs contri.butes to
reduced EBSTIS Gt OBRbBAT ReNTIOTE" R TECEER parshRttive ien GF a
bi ndi ng Shd UstaEleing the magnetic sheets T, so can be used in the step

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 liﬁear
motor:

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

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

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



according to an eighth enbodi ment. This binding neans is tha mﬁaﬁlﬁg
wel ded joint 100F obtained by bringing A side surface of a c% t beam
menber 93 into abutnent with the back surf ace of the stacked nenber 91A
in a T-shape and fillet welding the 20 abutted surfaces al RE/ IH¥@APIALI| aser
beam wel diigiit efhevefiightetof vidladhigiveper Heynhmee f sihecken mhdteonnecting
function. This,, binding.nmeans.is the_sinplest.in structure, hut |as beam
Wl ding. not a2 waidPad G SoaeThI B b TiE Bat R S HoEREadnr Subai ng
can keepuiiheiWel fieAgsZ0Ngi AL 0¥t 28Hsedads asoelaling d2dut atshakt t1hee, SO
can suppress to the 'maxi numextent the heat effect to the surf ace of the
st acked mdnblee bdpAlifngr wbnl, tdre ibase posstidrlicat o sumpnesse it higed@s owhdi hgni s
performed while cooling at., | east the frant rface ,side of _the stacked
membe? OTA Wi CERGECE BETERTs T e AGHSE (i 15 e T et 0 e 30
the plat ﬁo@@%&e the reange cofa stEpeidr ¢ft A s haskad nenber 91A is linmited
to the thickness dinension of the plates. If fillet welding the two
surfaces of afpglatéf ehéepadgl molslach@artsipgpad lemddetrd gant 1o sahe

fillet d r I h er I di_st e of P e

thi cknesa® S50t REFAT Lol AR e e Eaua Fo ‘0 506} B e 07aLo
super poskd andohetbdorllarfermat, t he ahetdrech@orddtainen ilhermsforesed asndhown
in FIG 26, it is suitable to use connecti,ng beam nmenbers 93 havi ng

i nver® ed € sAGPRAChERE §F68n8ﬁg‘scgﬂl g’ﬁdrtaé}s I'd with the outer surfaces of

the bent side(gndsy@4pipvaluhaenh WukRiet Iﬁ%aﬁég%ut{H%ESté@}sqrﬂstbws
broader in range and stabler and the welded joints 100F= with fillet welds
"separ at egwe rovale et fagigfepfbyhe het o dedh mefmldie ibeat beaet divs stecdkdmade

‘obt ai ned, . r h ;N can,be _ayai - (N nth
Embodi meit b T o8 /81 ahBEnhERE s SLh A e e R D HBE R B ol &

accor di ngréveat ni ot i @nzadithentaghettilti shbendi ageneahsn loang i dpdeatce 110

| aced agai.nst t.h ut si de surfaces.of the be si de .
P 15 é& 1nert1$ﬁ %orce acts gron1%he side on @he stacked member during

transport of the platen etc.

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

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

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

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

300 to prevent deformation of the stacked member. When employing
injection type joints of a melten metal material for a stacked
member interposed with adhesive bonding layers, quick curing
of the adhesive can be expected due to the surplus heat and the

drying and aging step can be simplified.



ends 94 and fastened by bolts V are used. The abutted edges of the |ong
spacers 110 and the back surface of the_stacked nenber 15 9@@zﬁ§qfq%%et
wel ded al ong them by | aser bean1me|ding3?o form the welded joints G
When the wel ding conpatibility of the stacked nmenber (silirconIENZeEsBheet
st acked nenber)7P1A @nds thesstiohaetdi agtheamanmedhesaedf prodxanpbyg, al um num
menbers) 93 is poor, use should be made of |9ong spacers 110 nade of, steel.
This 20 REGRITIN e8NcH 15 Of dBRERF bhC G &k YRE Ve o ARt pRes diPT EP6TH 1Y
Enbodi ment ). F1.G ' S i [ . @1 bi pdj ; tu accordi ng
to a 10tﬂjc)el éosdiorréﬁttﬂélﬁl?ﬁ?sﬁﬁfé\%%{ﬁagn@%%gh %hgﬂ%?g&%&ﬁ%éréﬁﬁlzo pl aced
agai nst tgejeutsice fodf adestaf ddies kerd wiste 2% endel94iaad ef abtesedpby
bolts V are used. Grooves 91c of a, rectangul ar _sectjonal shagﬁgare or med
in thé badk fWHae 91 e dimrketemehbRF I 91 AT TREAFBRgIREF e hERbef§€120
are | oos T t he grooves 91c and a fluid hardening material is
injected%qgﬁgaﬁ%aiﬁé%}ances inthat state to formjoints 100H 30 of the

fl ui d har deni N@)matirdralthel e riddingt swek0GH iar @ dvkéedbeam vhédetledrantes

bet ween t he Iong mal e menbers iéo ang.thg.ins'de %ﬁﬁjs of the. rooyes, so
the bi ndA§FuhBEFBRTAIEOUF FELEAPT THt TERE LRI Y AORES &f daRpe
said to ke kel 3bE¥ehYeWeaks reONEEH o rid Ik #8i M@ Aithkes eagReiMmétBeease of
a platen not 34 1 9 OCT 2004 PCT/JPA /02519 providing hangi ng support. FIG
29 i 80a Pé&rspedt iiaevi @inste & thilfdinrp Sttt ecoakc %imga%n afraiage
enbodi ment.., _This bi ndi i oy . Of i ment
of FIG fg.delbo'l\L/gtlaél Iq)%sec I:E%eﬁtaé é?égégéh%%gag:g eﬂ%%%g?ﬁap et{;g?ﬁf’%ﬁ% ace
‘of the staeledenenber 91A. The |l ong nal e nenbers 120a are fornmed to have
-dovetail sections. The long mal e nmenbers 120 are inserted into the

openings of the dovetail section grooves 91a to be fit into the dovetail
section grooves 91a, then a fluid hardening material is injected



10 into the clearances to formjoints 1001 of the fluid hgkgening

material. Since a holding action is exhibited by the mechan¥ cBCT 208kal e and
mal e mating parts, the connecting force is strong. Furthp€l/JPbe/okereg nal e
menbers 120 function as jigs for aligning and stacking the magnetic sheets
T, so can be used in the step 15 of _putting together the magnetic sheets,
so the ease of handling of the st dtked menber is i nproved. Note that the
above enbodi nents were explained in detail as illustrations of the binding
means, but needlgspsto say it is possible to enploy various nodifications
as to detailed parts 20 in enbodying the technical idea of the present
nvent on. | NQUSTRI Al ARPLLCABLLI TV, 10g bl 3t80,3068LAkng, b01i0e Ragsent

i nvention exhibits the Folﬁbmnng e ec?s, SO0 IS useful "as a stator of a
planar linear notor: 25 (1) Since jt i ossible t uppress breakdown and
def or mat iDR1IBLEERO LY ¥EREY %&W%Heﬁﬁggp%?r%??ﬁe‘gﬁgegq&fgqee ngﬂgfﬁce si de
of the stacked nenber is free, it is possible to ensure the flatness of
the pl at ef sadngdd.c Blyeeter aligaes and séprked tREetHRFecePPng2BaRm fenbers
is a non-bound region,.so 30 it is possible to suppress to an extrene
wor ki ng defryematimber of staten ébts ffrmdk imagnewbecdsmeassonedoapanyi ng t he
bi nding process fromreaching the platen surface side. Therefore by

reduci ng dthenkhpskaessl afhdde estorckad raeabet dévé Hittheot thhednagneei ¢
sheets), it is possible to realize a |ower cost and 19 OCT 2004 35

PCT/ JP01/ 02519 |i ghiief pWair@ht et 4 ha Hoh1paeker nBbee shackedeplaken. (2)
If using a joint of a fFuid hardeni ng material as the binding neans,

initat | LS ! : ai n 3
(tntla Zaglgﬁng%s%o%e&%! ﬂegﬁ&%&b%&_émpé%@ﬁga h& il MEMBOEK, SO

is po suppress the deformation 5 e stacked nenber from

reachi ng kg Bhake"a1ibhace BBY:chORY! Bheche LhBLEZEade !Bl POE: 5 abKed
the other parallel sheet edge surface side of the stacked member
and binding means for binding the magnetic sheets between the

other parallel sheet edge surface side and the connecting beam

members.

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

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

parallel sheet edge surface, the backing plate has a plurality



(

(3) If a female nolded part or male nolded part is used 18 Qb Bohcked
menber side, mating female and male parts can be autonmatically fornmed, so
the anchor action is increased and 10 the connection st A&i{FP 1 1Be
raised. (4) If providing an outside frane abutting against the two side
surfaces of the stacked nenber in at |east the stacking direction and

cl anpi ng the stacked nenber, it is p¥ssible to prevent torsion at the
magneti c sheets even if an outside force 15 or inertial force acts fromthe
side on pherstackedrBBERChoUEE APsctenaspoatrafigedel phat bwdbeellysin| f

pl acing .a. backing plate against the other parallel sheet edge surface of

the stacked Iy WRGLiORS 2% ®Bpepasen tddindefienyngotbe, distmance
bet ween ﬁé&?%&ﬂgf%%sdﬁg{es o? thgigb %utside frame. Further, the backing

plate can provkds Sgggggﬁwﬁégﬁe&eq&ggﬁs 1AL LAGI Patbe £9ADESE | fage beam

nmenbers FAMPREC28EN shee ge surface, so it is possible to

directly prevent deformation of, the acked nenber. Eurthers,..si t he

ot her pabaFkéngsiedie etRyed 86PFEIEG %n‘ﬁ"ﬁgé?‘cp g4t nlsEy?ELeéefcI%glt %?cg&u(% ace of
t he backi ng plate, by controlling the width dinensiins of, tg§ 1) netic
sheet s t boaehi ghspreteiyorrranged | HMESL G HY 15 a8 5suPf 5% T be
ensured. (6) If using a stacked nenber having bonding |ayers interposed
bet ween adhetviagnaagiétriectsbheet sndi said m@kgﬁ%l%DHBGCan%r%%%ﬁtls a
deformati on of the stacked nenber. Wien enpl oying injection type joints of
a nol t enyBptal shBbedi rb1ded parst dckedd nefihedd ingt Shpdded wiph it ve
bondi ng |l ayers, quick curing of the adhesive can be expected due to the
‘sur pl us ﬁggugﬂdhghgs_drying and aging step can be sinplified. 36 1 9 OCT
2004 PCT/JP01702519 (7) It is possible to obtain a finished product by
preci sion punghi ng of Jfwegnet ifo.sShesi sndavi iedlohites her séorfdngh jmints of

the fluid hardening material, projections, and
claim 3, characterized in that said groove is narrov‘nr in opening
and broad in interior in laterallcross-section.
5. A platen for a planar linear motor as set forth in
claim 1, characterized in that each of said binding means is
a welded joint formed by laser beam welding abutting edges of

a side surface of a connecting beam member and the other parallel

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




projections for platen dots and possible to elimnate the gtep form ng

5
t he two-di rensional array of platen dots after the st ackl Hg 0&ile 85‘58) When
the binding neans is a | aser beam wel ded joint, since if?&ﬁﬁ% &

welding limting the welding zones is used, it is possible to prevent
thermal strain of the stacked nenber. 10 At that tine, since it is possible
to cool the platen surface side, it i%gpossi ble to avoid thermal strain
reaching the platen surface. 19 OCT 2004 PCT/JP01/02519 37 CLAIMS 1. A

pl aten fgpgarpkaeaEdl bnasddanioreqrayivdech witteh samepl andnedelycfisidid a
stacked nenber conprised of a |large nunber of nagnetic sheets aligned and

stacked 1oggihernandshayl a0v1akar 98inunbeined Iy alenedabsak aremitiia a
t wo- di nensi'onalf array at one parallel sheet edge surface side of the

st acked nenber, said pl n for ' I L shas ackerdwesk by
havi ng aaEBﬁﬁéBFi%%g%ga‘% re%r?bg?ngug %Irgté'fcn“ilgllldis]g:i{}llc‘lE g?ggke% nmenber at regul ar

di screte positions in the sheet edge direction at the other parallel sheet
edge surkdge spagase pRENG: & er and binding means for binding the
magneti c sheets between the other paralle| sheet ted e su[af aferéﬁdfn and the
connecting be@m nenbalaten RHPaPEATRE LR EMGLT A8aF ot BF “as
se.t.forth' in; <claiml, characterized in that each of said binding neans
is a joknkiafia dHatiadktharidend ig rhesrsal d FhATKS GPRBPEEINE B iR part
fastening to a nmale part or female part forned along a perpendi_cul ar
di recti opophelingl ohhes parpthal caheet dédgetsonfatethemitker@arl 19t ni ng
part connected with the nolded connecting part and holding part of a
(connecti Qg ReBJEERCEacd., dadh 8bA d@inecpimnheahimedrends@rasidrd forth
in claim?2, characterized in that said fenmale part is a groove,
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 is a joint of a £luid hardening material formed by filling
clearances between the long male part and the groove loosely
fit together.
9. A platen for a planar linear motor as set forth in
claim 8, characterized in that each said groove is narrow in
= openingandbroadiniﬂteriorinlateralcross-section,thelong

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

cross-section,andthefrontendofthelongmalepartisinserted

into the opening of the groove.

10. A platen for a planar linear'motof 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



sai d platen body has a backing plate placed agai nst the othgrpagpall el
sheet edge 'surface, the backing plate has a plurality 1 9 4

PCT/ JP01/ 02519 38 of first through holes discretely arréﬁﬁﬁ%?01M2519
longitudinally in lines across the strip-shaped portion facing the
grooves, each connecting beam nenber has a bent side end placed agai nst
the backingplate, said bent side end has a plurality of second through

hol es discretely arranged longitudinally in lines in the beam [ ongitudinal

di rect i 05 ,,39¢  3ahd 179l tled s aeBNEct hagepar Iongi tudihabidigeapd®Posaied part
formed by Fllling the first and second through holes. 4. A platen for a

bl anar | oAt ;1BL0% <853 8EToL PL Lk fma £h aié ded Gl Cortienelly | i I hiatg sai d
groove i & F?iowm openfng and broad in interior in |ateral

cross-section. 5. A platen far _ I 3 LedSshebelighdaéd claim
1, char abh&IRRY ¢ n Pt &4 dc‘)% gé?lgf%?rédl ngiﬁergggg s a \EX& ded j oi nt

formed by | aser beam wel di.ng abuttin eﬁésscglea side surface of a
connect i pgriseArmefbdY éﬁélﬂﬁg‘5pﬁbﬁgﬁﬁ? éi°%Hheet edge surface al ong the
sane. 6. A platen for a planar linear notor as set forth in géa£ﬁ1§h
characteri zediiin t hat meatemHar CoRkBERT nhtPeAMMRTeAS i8S HObet™ i de
end, and said side surface is an outside.surface _of said bent side end. 7.
A pl at ench@aimal @) ahakalcitredrz afinrthad sl dfanadV e aS AW 1° WAt R eri zed
in that each said connecting beam nenber is provided with a beam body
havi ng a,hanirskde iandnard iad dag laspacdr qiecedagaiast an outsi de surface
of said bent side end 19 OCT 2904 PCT/JP01/02519 -39 and fastened or made
("i'nt egral wi thybhe sagg,; 4éh eah a0b1588a8 1 bhadl nep ears setafeetdeid j oi nt
“formed by | aser beam wel di ng
claim 2, characterized in that said male part is a projecting
ridge, each said connecting beam member has a groove having a
plurality of througﬁ holes discretely arranged in a line
longitudinally along the beam longitudinal direction in the
groove bottom, said molded connecting part is a female molded
part formed by filling the remdining clearance in said groove

when said groove accommodates said projecting ridge, and said

molded joining part is a rivet-shaped molded part formed by

filling said through holes.

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

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

said connecting beam member has a plurality of notches formed



abutting edges of the |ong spacer and the other parallel shegtgced

surface 'along the sanme. 8. A platen for a planar linear notor as set forth
in claiml, characterized in that said stacked nenber ha&CHIBRNEDH19f or med
al ong a perpendi cul ar direction of the other parallel sheet edge surf ace,
each said connecting beam nenber is provided wth a beam body having a
bent side end and a long nale part 4pl aced agai nst the outside surface of

t he-bent side end and fastened or made integral with the same, and each of
sai d bi ngii;ng rTRARS 210 ItBeNbedin dohbticddhandent rgcndber pdl itsrsideby
filling clearancés between the long male part and the groove | oosely fit

together. 9. A platen fo P lidaan Lok 88 Selaifoombhden pgtai m 8,
char act efi*Fef"f afﬁatS%%%ﬁﬁﬁﬁ#%fS%%%be iéuﬂgrrom/in openi ng and broad in

interior in lateral crgss -section, _the |lon e t .LSqb Lnsfront
end and ARFFSH PY Haldipd FgFeFﬁpaiE}BgsC?eggg |8n?H§%ds?§g %?ggtégﬁd of

the long male part is inserted into the o%emlg%ég t he rogyerggveA‘platen
for a pl smarfacereamadstter ahut g ifGt Fhe ROTEPY) ACHRF A ETLRYTh t hat
said female part is a groove, said connecting beam nenber has_a bent side
end, sai dnldentidindedednib hanapplrtiris & tryl Vet -tﬁ%@wg%m%ﬂ@é PETEch AR
arranged zwei PCT/JPOL/ 02519 40 longitudinally in lines in the beam

| ongi t udiypad hdlichRGifi1eM oSailte matlettdd lchnmedhiengppai ngi &t gafdl EroR¥eed part
formed by filling the groove, and the nolded joining part is a
rivet-shaped gl ded apsiitéQramd sbyikihbli Dinthe ndwaughs FelteSoxrth.im pl aten
for a planar linear notor as set forth in claim10, characterized in that

(‘S'ai d gr08;{‘31'&“3151‘”é%(‘é:%&t@i??%aginaﬂ@a@rm_dniél paiteliison firbateradve
cross-section. "12. platen for a planar linear notor as set forth in
claim2, n%r:}%%vavcfneéliaéggnjg%ntdr@foééﬁg IR E R InhSt@RN0 £6dd Nection,
each said connecting beam member has a bent side end, said bent
side end has a second groove formed at its outside surface along
the beam longitudinal direction and narrow in opening and broad
in interior in lateral cross-section, and each of said bindiﬁg
means is a pegged dual bulging end molded part formed by filling

the first and second grooves in a mated state.
16. A platen for a planar linear motor gs set forth in
- any one of claims 10 to 15, characterized in that said stacked
member is comprised with bonding layers interposed between
adjoining magnetic sheets.
17. A platen for a planar linear motor as set forth in
any one of claims 10 to 16, characterized in that said fluid
hardening material is a molten metal material.

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

claim 17, characterized in that said molten metal material is



ri dge, each said connecting beam nmenber has a groove haviL-_Pg @CTDQB'({P' ity of
t hrough holes discretely arranged in a line |ongitudinal al on he beam
| ongi tudinal direction in the groove bottom said nol de§C Wﬁ’é@g?% part
is a female nolded part fornmed by filling the remaining clearance in said
groove when said groove accommodates #aid projecting ridge, and said

nol ded joining part is a rivet-shaped nolded part fornmed by filling said
through holes. 13. A platen for a planar |inear notor as set forth in
claim12, fkﬂﬂ@gtﬁ%&gggﬁhn that said projecting ridge is broad in front
end and narrow in base in |lateral cross-section. 14. A platen for a planar
i near motor ag set f iy 4 ec6l 8 71 2na FNANAGI Ehicaesk & bBatfentul freml o
part is narrow fn ning and broad in interior in |ateral cross-section,

each said connecting beam menber. h p l et y; 2f patehes:if argred, 2004
PCT/ JPO1£d2bmol81 CM@F&%V% olﬁ“g%isrhagt b%%iin‘% g%lltudi nal direction of its

side end surface, said nolded connecting part is a nale nol ded part

fornmed bglamihumgalheYremai ni ng cl earance when said side end surface is
made to abut against the bottom surface of said groove, anpd.said .nolded
joining part £68.a rinveilatsmped AobHRERRPAINIDT FEHODH 5t ﬁstoﬁ%’f#}r‘olv‘v‘ of the
material fromthe opening of said groove. 15. A platen for a planar_l|inear
Mot or as,sptoh@réh éNaimbaim td, 1€hartactasteriz¢d hathd et fatids a
first groove narrow in opening and broad in interior in lateral

Cross-se gkggningaﬁgtgggg1cggnactnbngeheamsmntr@rtehé§1a bent side end, said
bent side end has a second groove forned at its outside surface along the

“beam | ongi tudipal dixentiQh aRd BapT et N Dpe mE tand alsr eat £onth rtterior in
| ateral cross-séction,” and each of said binding means is a pegged dual

bul ging end nol ded par{ fo bye f i dld Aot d P24 r5i Eak secandlgricbves i n
a mat ed §F§t8flel%g %flapirg%e%g?g? a planar |inear notor as set forth in

hardening material is an adhesive.

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

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

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

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

dots are formed by hape-cutting electrodischarge machining the

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

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

dots are formed by etching one parallel sheet edge surface of

the stacked member.

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

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



any one of clains 10 to 15, characterized in that said stacked n$wberi
conprised with bonding |ayers interposed between adjoining” naghe ¢
sheets. 17. A platen for a planar |inear notor as set for ne of
clainms 10 to 16, characterized in that4 aid fluid hardenFﬂgu%ng?¥é is a
nolten netal material. 18. A platen for™a planar linear notor as set forth
in claim117, characterized in that said nolten netal material is 19 OCT 20
4 PCT/JP01/ 02519 42 a filler material. 19. A platen for a planar linear
motor as 58t { o gdeanscﬂ %'t”hégstcbﬂ G} & Zd%dswﬁg@%g 88 Gl Ide S dmiert al
is an alum num~al aten of @ planar Iinear of "as set forth
in any one .of clains char.acterized in that sald fluid_ hardening
mat eri al T%@%{ﬁﬁ?ﬁ&?§E%?%lﬂ%géﬁ%ﬁt1%ﬁ?n%\ PEPER 9t e%ﬁﬁFEﬁﬁPqu%%T not or
as set forth in any one of clains 10 to 16, characterized in that said
fluid hardeniZfy mat ér PARtPE BATRIMISINAL LiReax ppapanasoteth foirftarid i near
notor as set forth in any one of clains 1 to 21, characterized in that
sai d nagmﬁ&tm2§he@m$amﬁ£ﬁﬂzﬂmin¢$qn@&id@damaﬂb@mﬁaad$hﬁduseside
projections at every predeterm ned spatial period along one side edge. 23.
A pl at en firamea fAlmanar Ydnhestrumtwre as set forth in any one of clainms 1 to
21, characterized in that said platen dots are formed by Nape-cutting
el ectrodi scharge machining the other parallel sheet edge surface of the
stacked nenber. 24. A platen for a planar linear notor as set forth in any
one of clainms 1 to 21, characterized in that said platen dots are forned
by etching one parallel sheet edge surface of the stacked nenber. 25. A
(platen for a planar linear notor as set forth in



any one of claims 1 to 24, further provided with an outside frame 2 GO

PCT/ JPO 1102519 43 abutti ng agai nst at | east the two side %grﬁﬁeéﬁﬁi t he
stacked nenber in the stacking direction and cl anpi ng the!st nber .
26. A platen for a planar linear notor as set forth in cl ac¥/2501/02519

characteri zed agppidwtr sai d pl atenshody and said outside franme form a box
structure. ABSTRACT A platen used as a stator of a planar |inear notor
having a platen body (90) conprised of a stacked rrenber (91) of magnetic

sheets (T) gi Lerf Kin
pl ate 01S %hg \ﬁigﬁk%{%ﬂrreq%o (Sof)rr% %Jrﬁ'crér)\e\%lav\»%tc'L ng& Iat AT %%%Orb%% df%)
al ong a @& peatearbgey pEri euh@ﬂ:m@dt be asrsemtclmﬂgaemﬁtelrecgl )ora;f iﬂhgnj@a-_qlﬁ ng

plate (92) has a Iurallty of first through holes 92a{9 di scretely
ar r anfed S8 qtsd )| SHFkdihd I ReBETFHRCEt PRP- 1nBPEHipSr PLBAS - fé['élieng

the doveﬁa@éklglﬁoﬁiﬁ%e(gﬁaéhe S-E%Q!kl%%qheﬁllbg% €94y is‘?“f)o:‘?rfed:wl%%c&b@%t%%m

menbers (93) have luralities of second through holes (94a) discretely
ar r anged griowvieisnd$ 1b0ngilbud| aallyeacios petpedpidbrnl ondid wdhienaheditr ecigieon.

Joints (1Q0) of a f| ui r.deni cteq.into_the dovetail

grooves f&ft&ﬁ’a‘l tr'Fllée%‘?r gg&? {%él)a?‘a(sg‘?ﬁ tP’IOfgr’r(TSI‘FaFgﬁﬁuF’H t he
same arehta%@ed92Ib1€dhgb%%e&%OQ}rahgeaomarusﬁes @&n@ptd&ﬂnsm egkikRggparts
(101) filling and fastening t dovetail grooves (91la) and nol ded j)OI ni ng

part 30 (16hp esmaeceddrad nordivave f49ing nghe Moty o FRPess (0243) and

gg§a>(9 4§9ph8 Lilicng skeoether (1S Rackidig il élgy (92)n andhldies t 093 Pepg, 8i de

pluralities of second through holes (94a) discretely arranged
in lines longitudinally across the beam longitudinal direction.
Joints (100) of a fluid hardening material injected into the
15 dovetail grooves (91la) and the through holes (94a) (92a) to fill

and harden in the same are formed. The joints (100) are comprised
of molded connecting parts (101) f£filling and fastening the
dovetalil grooves (91la) and molded joining parts {102) connected
to the éame, filling the through holes (9%4a) and (92a}), and

.20 holding together the backing plate (92} and the top bend side
ends (94).



