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DESCRI PTI ON MAGNET UNI T, ELEVATORGUI DI NG APPARATUSAND
VEEI GHI NG APPARATUS Techni cal Field The present

WO pwenes2oh rel ates to the i nprovenent of a magPEr/JREOY008845
that is preferred to an el evator gui di ng apparatus and
the |ike. Background Art In ah el evator, generally,
guide rails are arranged in pairs on an el evator shaft

vertically. Being guide Ciﬁf’ﬁﬁ ide rails, an
el evat or car suspended pgge noves up and
down the elevator shaft. In order to allow the

el evator car to be guided along the guide rails, a
MAGNEEWNET] ELEVATOR GUEDING ARIPAERRAKTURANRWEIGHING
car. There are a roller-type gquide device and a

gui deshoe-type gui de dev @Aﬁéﬁéést hese .gui de devi ces
guide the elevator car with being in contact with the

guide rails directly, these guide devices are
pregeismieabHidlg generate vi brations and noi ses due to

di stortion and connections of the guide rails, so such

vi Bhatpresentanyentionaslaes tedss imppovgagat efl aimagnétenit that is
el evator car_ though rollers and the |ike. Thus, an

pefergdde A elevalrLypiing apparaiis andghs likamgnet uni t

fo ' ails is proposed (e.g. Japanese Patent
Ap%fil&g%%]@%gl[ d- open No. 2001-19286). In the el evator

gulilhn ¢1eanar atdiferaBy, @tideasilsge hoF ' i
gener at ed bet \?;egen r? hg %\hgosi ng g%i deaq%aeiglflgafr)fg?éag?n Aevator
shafowerticdlty. ngBeing guuiﬁa:{ y these guide radls; anmfewdtor car

SRR & TGRS PAes Mev] dones theneleaRiarabagh:

o BRI LT PGP b RSl O . o
geidetdwvitBdnaiowitetl oif a Chffralne OF thOeWVAtdr FA9s. 1 and

2, the magnet unit 1 having an E-shapedconfiguration

i nEherfeareaa tellertypeogaideideviee andenguideshoedypeauidedevice.
Since these guide devices guide the elevator car with being in contact with
the guide rails directly, these guide devices are predisposed to generate
vibrations and noises due to distortion and connections of the guide rails, so
such vibrations and noises are easily propagated into the elevator car though
rollers and the like.

Thus, an elevator guiding apparatus that adopts a magnet unit for the
guide rails is proposed (e.g. Japanese Patent Application Laid-open No.
2001-19286). In the elevator guiding apparatus, an attracting force of a
magnet is generated between the opposing guide rails made of iron, guiding
the elevator car in a non-contact manner, based on detection signals of a gap
Sensor.

Fig. 1 is a perspective view of the substantial part of the
above-mentioned conventional elevator guiding apparatus. Flg 2 is aplan
view of a magnetic circuit of the magnet unit of Fig. 1.

As shown in Figs. 1 and 2, the magnet unit 1 having an E-shaped
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connected to both sides of the center core 11 to have

respective identical poles opposing to each other and
web@stoanngnet s 13a, 13b connected to the per neeEmM2005/008845

magnets 12a, 12b respectlvely to have respective

i dentical poles opposing eachZother. In Fig. 1, the

magnet unit 1 is provided with a plurality of sensors

PuB AR ARISEER Bneey Grrec ClshbnBng s 1280128
cOREILHIHS Bk RIS oPARSCARENBSH: 1 %0 mlv%%egﬁe&?@e identical

magnet unit 1 and a guide rail 3 1n
pdleseaipasisg (b each cmhalr and etsttramagnets I84d) ele/\@djﬂiected to the
detecting a phyf quantity in the nagnetic circuit.
Pegmapentanagaety %aa Whheespsstivabutp have respecaiveridentioal poles

2%%?1 ol the el ectromagnets 13a, 13b and the

éﬁ{)§§ V@?’l f accordance with the exciti ng current

COThITk, 9f tHtarRe ndMRY Ifév a%aw&ﬁ*agﬁﬁst Bf 2
det ect fk’yon Si gnaﬁ@s of the s nsolrs , ﬁc}p SCNSOTS

hangagap sewsorsquilipesknsorh2tdre aglapted so aguo dietect the condition
pparatus can nove up n the el evator shaft

d
MNagnelic, PEPHW(&’%&’%H‘? ea%S @évglwé hgtvesn the padesof the

“ﬁ%%g.f At A o B HRbo ot o ol BB F ISR rpomat
ditetﬁon)’\hﬁrbthbﬁ\x@rﬁy ad&recEas d phydlcal g@gﬂ;ﬂg 191°t§fet1‘119gnéﬁc

t egwderall 3and its operation i It
cipossi bl e to nmake exciting currents for coils 13aa,

13Db t t hat o-cal |l ed "zero power
corks 10 ClgNey SORS ZpBISbYs FORTDIS SREamAaTeR: between the
2 t [
CERAE 24 2 OO Al AL g
c@ﬁr@ﬁﬁcopﬁ@dl of ﬂﬂﬁéle)ttro@l\m%‘m:tﬁ q3uh Q3Brl5%1\éb§'dif‘d@ﬁechﬁﬁ 31%11&15 of

perrranent magnets, an interval between the guide rai
the semgorha arm@ltr@hown elevatoudat e:rpnppedmmh dhé etevatonguiling

AP A0 FIAYE 8D APAHIGH R ShAhe eleaton AR While matntaining a
noh At Ry b 5o BN th pegicy s

gulrdther @l'eivéto'ir guitifi@apperab@asing thealtbvREORtridtell Smagnet
unit, when the elevator car is in a normal position to the guide rail 3 and its
operation is stable, it is possible to make exciting currents for coils 13aa,
13ba converge to zero, that is, so-called “zero power control” owing to the
possession of the permanent magnets 12a, 12b.  Accordingly, it is possible
to suppress electric power consumption in the stationary state. Additionally,
owing to the provision of the permanent magnets, an interval between the
guide rail 3 and the magnet unit 1 could be broadened furthermore to allow
the elevator car to elevate smoothly along the guide rail 3 with a long stroke
and a low rigidity. '

Note that, in the elevator guiding apparatus for guiding the movement of

the elevator car along the guide rails 3, there are sensors 2 and magnet units

1 arranged at four (up, down, left and right) positions about the elevator car,
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1 arranged at four (up, down, left and right)
posi ti ons about the el evator car,facing the guide

WO 2006808273 | n operation, with a cal cul ati on baskCI/@IrR005/008845
signals fromthe sensors 2 to detect the conditions of
magnetic circuits at respecti¥e gaps between the guide
rail 3 and the rmgnet unit 1 and signals fromthe

d f eedback
300 Phe BS IS Bo” 3h ShiestiSh: Withf Ehlchlifen DasgE R Ngnats
fribn9the defitfs ;'% to detest ﬂ%‘ b titb?lrs%ftrﬁﬁgne%c c‘h%'&'it%%?&%pecﬂve

a direction al ong which the nmagnet un Opposes

gaps Hetwedr th $uielearadl 3 ymdl thbtmagnetruibl ahid s a@mfl@fm the
t he el eyat.or éq:r viewed fromits entrance Si

magrebBaHe d @ detest exeitingewanatse alfaedback ﬁ@ntroi ea:applmed on

h I : dept h di t f th
ﬂ@%&aﬁgg%&fgfﬁqﬁgandp" ?'r']eré:oreseﬁt Seg verltlrggl on o °
di R@gafdiﬁ gs CPRARECE iy deflﬁed éll @réfight v f@ﬂ%&?&ﬁg LSdirection

rota |ng ctions around recti ons X
almngawhmlnfhammgnebumtg opposérthebguidemailt 3 Qgﬁ@brally,

| evat or. gui di ng a us is constructed so as to
leftan rﬂlg]%th(ﬁ : ELOVALRR cROTEWRL OO AS satrance side);

SRSk, @@%?@Oﬁ BeRSeRECha Gorh SRk e pR B el

pRAg (1.eV8depdih ddcetidn o tR18VARECa?)) dhd e ﬁ%gents a vertical
I'ength of gaps and al so based on respectlve | ues

diegction.ng e conaactony &, EQ "and "thé rgpmhm r%tagm%&hrectmns
b f [ dd |
ARHBAAe BTocians 5 Y,RBIE Woske 6 ERoD: o about
" T lHceNge %'b()%‘ét fn%ﬁﬁloﬁgdeele ¢ ﬁ}ﬁﬁ%@b@gws 15péon%|9fucged SO

ditection' |rec i on

adlig esiitronthe(iagnet tifitdilr Acfou@pdsitios wied b cﬁﬁcﬂlﬁﬁon based on
translating novenment in the directions x and y. The

respgeiave signalsl fromo whe upper gnd dpwensensors s the drmbtlem; x and

descri be s follows. _For_the description, first
thedippes %rﬁgmr Je86TS 3ripdhe diractioney S detist lengthq@f gaps and

2199 t8ed g"nl re§ t‘{r’vé]I % 8hskd 111% cﬁﬁ—r% %‘ﬁe(fl@t&%éﬁt ftevator

a secon gUI ace respec

caus foa gﬁbw‘ of ﬁﬁ)viﬁg tpoand dosaf WLk Being dlided tﬂ“th%egulde rails
face Cor r espondi ngl Yy, respect ive rmgnetl c "pol es of

3 unéerrag&eure gontrols abepetrdllingydingsingi’ng. . ithe direttion 0 ),
“pl?c(‘hmg CF fec%lorfr;]’n(j 1.e :.%%hg El?re%tei]elnn eEd) glsida‘yawmg direction” (i.e. the
direction ¢ ) as well as the translating movement in the directions x and y.

The magnet unit 1 shown in Fig. 2, however, has a problem described as
follows. V

For the description, firstly, left and right long surfaces in the section of
the guide rail 3 are defined as a first guide face 3a and a second guide face
3b respectively, while a short surface of the section is defined as a third
guide face 3c. Correspondingly, respective magnetic poles of the magnet
unit 1 respectively opposing the guide faces 3a, 3b and 3c are defined as a
first magnetic pole 1a, a second magnetic pole 1b and a third magnetic pole

Ic, respectively. In Fig. 2, two-dotted lines with arrows denote magnetic
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first magnetic pole la, a second magnetic pole Ib and
a third magnetic pole Ic, respectively. In Fig. 2,
wo wsde2red | ines with arrows denote nagneti cf PORIP200F®S845
by permanent nmagnets 12a, 12b. Consequently, it wll
be understood that magnetic ffux (or flux density) at
the third magnetic pole |Ic becones | arger than

netic flux (or flux densit at the firs nefjc
LG By qetiinbehL biakhelSdde: 2o pootsauptly HapRLb
St S ha RS TIT T A FRASHT) A e 488 Mdmetic pole 1o
becomad datdepthih magreticsflogt(ed fibatendiey)sdtahkdirsa magnetic pole
magneti c path froma pernmanent nagnet, %tq a magnetic
1@@41?1@ seeond pragnaliq peleal b sinaeg@magnetic dlut Hoes oiidhe permanent
I net becones. Therefqgre, th | ux. density.
i EnERE T hy 120 e eprpgioed  Belb el che il Raendtic pole
1&lux density at the first magnetic pole |I a or the
same at the second magnetic pole |Ib because of a
di Afdeli@anally,nt ienptet that thaghetter apatgsethe padefronha

per mmnent magnets 12a, 12h and the nmgnetic poles Ia,
Pepnanent agBeLUR 4e dymagReHe Mode ety the seallgs feleakage of flux

135 L Bttt ialit BRcoReS,  TRISMECHle B ATRTS dtine
tiitd et pAIeCR: BESNRBY 14RRr ithas the Hudeldis §@t(lj1%rﬁ’rst

the first nmagnetic pole | or between the sécon
npghgéicipale 1abonti same at thedecmuhatagnepicl poled.b Beeause of a
dc nventional nmagnet unit, 1 men{)i oned

A .
TERGE 1) TESREFUNGrmaRnEtie PRty @Wféﬁfhglegé%@:lg@% mpggets 12a,
l%laglaltﬂg Iﬁgg’?é@‘% ﬁﬁlésofa,fcﬁﬁlﬁ.' ng a wei ght of an object

'h a non-¢ nanner he case of adopting the

megoaakequidritlyl dnnattiagtiohefatOgefibtded betReeh #ha'third guide face
however; the stability of an"elevator car inits

3equdithethurchmagoetic polé 3 cdaremadkably largd recaimpaeison with an
di fference of attragéion force.in _bet

h
atfrackion, loree hetwesm e Hirstoawidsdace 38 anﬁ@%r@gpagm@q pole 1a

of Peelh IR Sl oL AT ectnd BB TR D.
r €@ht icoaventighal wiabaee andPbmatidned fsoRd RYaé¥raflgused for an
are different fromeach ot her dependi ng on

elgvergiading apparatus ong weighieg apparatus foameasuring a weight
of an object in a non-contact manner. In the case of adopting the magnet

unit 1 in the elevator guiding apparatus, however, the stability of an elevator
car in its equilibrium situation is damaged due to the above difference of
attraction force in between the backward-and-forward direction (i.e. the
direction y) and the left-and-right direction (i.e. the direction x).
Additionally, the magnets unit’s reaction forces reactive to disturbance
applied to the elevator car are different from each other depending on
displacement directions of the elevator car.

The electromagnets 13a, 13b of the conventional magnet unit 1 have a
great influence on the first magnetic pole 1a and the second magnetic pole 1b,

respectively. While, the electromagnets 13a, 13b have little influence on
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The el ectromagnets 13a, 13b of the conventional nmagnet

unit 1 have a great influence on the first nmagnetic
w@eios/10827and t he second magnetic pole |b, respRCTL/iR2003/008845

Wiile, the electromagnets 13a, 13b have little

i nfluence onthe third nagnetié pol e I c because of

interposition of the permanent magnets 12a, 12b. In

t hj;s t he conventional net uni.t 1_has great
i i) Blasatetfc SR hepiee, FE oo bt e pibhent magnets
109nivpl lability between the directions (i.e. the
ditection x and the direction y) since the
c o thiis |y, | thecosfventional evdgreragiel hal Yaeatdiffagatesin both
the third magnetic pole Ic.is smal]l while an

adraqtiqn {gRe Adceonrolallise betiean the givecsionsdj.eltite direction x
ohef S Bk R e CABORB o BBy Radtig1 8, 130
ey DI £y Antiecbatr o Ay Py F cFRURE 08 fORC of the
peiithireminmagnets E2a;hl 21 hethedeplentt 1solaoge.t hé adioréiziglynen

n order, to contenplate equalization in . .
cleyRfQILEWidEng aPpatatiin adeppasdheiabeo vednagnet waid(skar the like has

PN e o T e s
of {1fe flFetLaRIME SreABfront %ﬁchtHeﬂﬂgl?éncﬁﬁ |dd {HE directions.

currents in a nonent of tine. Howev thF's neasure 1 s

achoopdar teob&ﬁtemma‘@mqlmliﬂaﬁdmiméﬂabﬂiﬂmﬂtb Tompensation
requiri.n capacj ous power source. D sclqosure of .
far e rerBRed sopHo Laball st eleetrogiagnals daa, 18bite the third
et f.the. ' ' r.OMI e
nfi Bk e 2, CRIBRERF ShohOYabls. M dRe b o Mgyt 3o,
13b tyidls ioir@at &Xi6AS RrrdifRS R ASRbIBAUT mele MeweRer, this
directions of the magnetic forces and can enhance
measire soancoshpaiiet with tgreakslpetric poweagoesimpidesequiring a
t hereby allowi ng a reduction in the capacity of a
CRARPUS BOWEE SOBRefi-her obj ective of the invention is to
provi de an el evator guiding apparatus and the |ike
havi ng such a magnet unit and operates stably with
hi Disc@biurel ¢hhwentionor der to achi eve the above

obj ectives, according to the first aspect of
n the above-mentioned situation, it is an objective of the present

invention to provide a magnet unit that can accomplish a reduction of
deviations of attraction forces of permanent magnets due to the directions of
the magnetic forces and can enhance their controllability to respective
magnetic poles, thereby allowing a reduction in the capacity of a power
source. Another objective of the invention is to provide an elevator guiding
apparatus and the like having such a magnet unit and operates stably with
high efficiency.

In order to achieve the above objectives, according to the first aspect of
the present invention, there is provided a magnet unit having an E-shaped
configuration, comprising: first and second magnetic poles opposed to each

other, having same polarity; a third magnetic pole arranged at a center
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the present invention, there is provided a magnet unit

havi ng an E-shaped configuration, conprising: first
wanwsses2ehd nmagneti c pol es opposed to each ot hBCT/JP2005/008845

havi ng sane polarity; a third magnetic pol e arranged

at a centerbetween the first fmgnetic pole and the

second magnetic pole, having different polarity from

okl e ffsranBhefE BolE B0 P3G Febfsiipiies be¥ing,
diipérefit g@%ﬁ% | froRPligat dgglefﬁfs% tanH%BShﬂ'iﬁX%ﬁ%% gﬁleﬁ%g first

el ectrOnmagnét s connect w th each ot her
magnet definedybetvesnpthenfirse m::lgrmg'mgpoleaamﬂ thestdedenagnetic pole,
magnet defined between the second magnetic pol e and
th%gr&tﬁnaan%@%‘@pg&% plectioppagrets s@nmggiask witheaah other

B AR 8O B e B lnenE i Bhd AR paEner
dBHAYS LReRcLA tha kbadn@ mdidid pele AP th BARP A Sole, the

second nmagnet, a deviation in magnetic pat

sqrandemagnetrhgnatg tiwotedectesmaghetsecomproted eviflobash other
net unit_isr and fluxes (or flux

ﬂﬁgﬁgﬂ?tﬁ@ésltegfnqdé%@ete gﬁé&%ﬁw&na@epbm@meén be

SN HhE bR Kk om o o THBE e and e spgond
nﬁ%h@ﬁ%ﬂéviﬁ@'ﬂﬁﬁﬁﬁrﬂa%n@ﬁ@ s WA eath ?@ﬁfh‘fﬁ:ﬁ% Madifbt up to

the controllability of the exciting currents to
raspepave magmatympoles giothesnaghet snjtas sedieed, andr fukee(ar flux
magnet, unit whi.ch i s well-bal anced i n operat.i qn .and
densitiner altespPativs mmaaetcRples s be 99nﬁﬁﬁ63 individually.

c | ahid \: ti.Q08, .- | L4 : cor di
COTphEL B (e 4 ARGIANIRag R e BB NP AGREE e
p@hﬁé_(xi’érﬁfmﬂghéisfiﬁ refdieédith 6ATRIProvBaient iNRHE fbntdllability of
having an E-shaped configuration, including first and
theeemitingegieanits tp sespeatieonagnetic gudes,dt ieposdible togprovide a
same polarjty,.a third magpeti c paole arranged at )
maghet Boyaw hickhis well palapCanam e Bign and AaribRe sabe f both
j: e aig e nolarity fromthat of
e AR I ol RIS AEOBERRE ™ L o ragnet
deAddégoslyerotdingf 10 Sle preeert inyepfiod, stetif@lsdpfdvided an
magnetic pole, the first nagnet having two
elevatrr@ndyne appamime comprising: 2 magneathmit havimgyim Fhshaped
I nter m%di ary of..a per man(?nt magnet, and a1 second
c wgation, including Tirst and second’ magnetic poles opposed to each
other, having same polarity, a third magnetic pole arranged at a center
between the first magnetic pole and the second magnetic pole, having
different polarity from that of the first and second magnetic poles, a first
magnet defined between the first magnetic pole and the third magnetic pole,
the first magnet having two electromagnets connected with each other
through the intermediary of a permanent magnet, and a second magnet
defined between the second magnetic pole and the third magnetic pole, the
second magnet having two electromagnets connected with each other
through the intermediary of another permanent magnet, wherein that the first,

second and third magnetic poles are arranged so as to oppose a guide
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defi ned between the second magnetic pole and the third
magneti c pole, the second magnet having two

web@stoanngnet s connected with each ot her t hr oRghr20e5/008845

i ntermedi ary of anot her permanent magnet, wherein that
the first, second and third né&gnetic poles are
arranged so as to oppose a gui denmenber nade of

g b o et SR URBRHEN ESrlEhie b cTutathy of
SERISHOF Sttt fespRelilE SpaNTony DL et criFaR 81 e magnet

usiteahdenegmedbunit foheonagikhg excitibasateats Suwhplidd to the
ignals fromthe sensors. In the above el evator
eéaggm

RSP A the gnagret weit bosed on aiput signals fromibe sensors.
o TR b5k ol uldiBe RaRAsr &S 0% SoRub! uBt diftrols the
ek@ﬁir%‘élﬁ%ﬁ@' of ﬁédmtagﬁeﬂﬁﬂﬁgﬁsgg:({r} ?eﬁﬁ%ﬁﬁ%ﬁﬁ %rom the sensors,

attraction forces and contr avi ng
thesraldre ddtaiatdo betweenl the ghidensil ahd dvé ngagree wlig\wppeopriate
in an el evator shaft stabl Furt her

f | i : . Further,
atiEssian ff&%g apﬁ&%ﬁ@ﬁé@hlﬁm befh hawing simell deviatiens in

SRR AEC MOS8 SR AD B A Sy
noyapher,odorims ﬂﬂ%ﬁ? g@d&ﬁi iﬂ\bén@lfoﬂg%‘gtis Wb ?rovided a

at.ta_cheof to sidewalls t he novabl y on exterior
vaiigleisng apparatmermpnisingrey vy abde Bodlydioe dnounting an object to

oS e BBl T g s
YRR Bl IR IR i povine

afguRRAp&d Behf gulayon ch@irhﬁgiii@tfﬁni@ Qhahgh%{% Fomtd sécatid

the first and second magnetic pol es, rst magnet
mighieticcpdles wpposed¢o eack tothey having paine poldrity)ea thiid thagnetic

PRGBS, IR Bt pcond
e NG DT 985 RG0S BB econa

nidi@etibi gle s fieét Mmapabedefiied PoeRBEN MBS ekt ﬂﬁgh@ﬁc:g&e and
el’'ectromagnets connected with each other throtgh the

thenthérchauigmeficqiolenthenBrstpnagnetdmvingdmat ¢leatiomangndtsr
R RGE SRt ACh LIPS Tieaedi ety of & per@encnt magnet,
afi® ARl BHS £t ABFAGT bEWBLE Ihéecond magnetic pole and the third

magnetic pole, the second magnet having two electromagnets connected with

each other through the intermediary of another permanent magnet; a frame
for supporting the movable body movable in a vertical direction and
provided with a plurality of guide members made of magnetic material
corresponding to the magnet units, respectively; a plurality of sensors for
detecting respective conditions of magnetic circuits in the magnet units at
respective gaps each between the magnetic poles of the magnet units and the
guide member; and a control unit for controlling exciting currents to

electromagnets of the magnet units based on output signals from the sensors.
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corresponding to the magnet units, respectively; a
plurality of sensors for detecting respective .

W@ onvditos2ans of magnetic circuits in the nmagnet PCMIR20054108845
respective gaps each between the nagnetic poles of the
magnet units and the guide nmefber; and a control unit
for controlling exciting currents to el ectromagnets of

he,: t its b d ut put signal s,fromthe )
DS R GRE RS BRI UL phhelR 4158 provided
. . . . H d R
CAORRE | S8 Pl s S N PR Eodt i pgne an

objsiceto beanbasureds theethoviahde bodgavihg dyphexlifgofguide member
menber e.of magnetic materral

| i f. gui de, d
uﬁ@t&'\épgug Tnakzial atigched do sisemsls pbdhe En%mhle rbagll’y on
' ‘. . th | e, bo vable .
R i gl oA DR o Bl 2R ericat
! : . : X .
dibegogaet povioed Salng Pty donRICeL s IR ie
miemgherd; te magnet anit Imdngdilmﬁgﬂmpied cgﬁifm%lmn@mtﬂ@b fitagnet unit
' ty, a third magnetic
inidng: s g0 SecoRdgBAEaps BolRLAPPPR fo @,%chf%m having
8y I avin yfferen .
sefly Goliiin; ASRIACOPRP e irliedy AR OHa" belyesh the fist
mighetic polé ahdttheranshd ¢8isnasc g@lé’,‘%@iﬁg ﬁiffbﬁﬁ{t [polarity from
magnetic pole and the thitTd nmagnetic pofe, the firs
that @i éhe hast and sewomn] sagnetimgreles, accﬁimteulagﬂetz\ﬂbﬂneddjta:tween
th {855 i il Het FHEY Thamasisrpe e o Bovcmagnet having
i I: b d t I t he seco
et s Bnk e R0 eTOBBIL Rl Bl B8y o
pariieterit inout, hhd d sdcondBsiagh¥t AEfiABAHAGH R THRREASnd
magnet; a plurality of sensors for detecting .
magaple pole and ibe thisdsmagnetig peis,cheisecond snagneltqﬂ‘lmvmg two
30t b STRG 350 166 B3 ety o
. | it lel itin .
wfTBCE et HABNECIs HAAPEE SANES bt BRRIG Bcive
comlitiohp of magreaiscirceits ihehé ansdict unift £3e éﬂti@@gﬂf% Sach

wei ghi ng apparatuses, as the control unit control

begysenithg aagnesie poles efhermggnet unittandatbedzuideanembter; and a
oIt e SRR Ting T S HA A ORRENCLS o the magnet
units based on output signals from the sensors.

In each of above weighing apparatuses, as the control unit controls the
exciting currents of the magnet unit based on output signals from the sensors,
there can be attained, between the guide member and the magnet unit,
appropriate attraction forces and controllability both having small deviations
in directions, allowing the weight of the object to be measured stably and
effectively.

These and other objectives and features of the present invention will
become more fully apparent from the following description and appended

claims taken in conjunction with the accompanied drawings.
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appropriate attraction forces and controllability both

having small deviations in directions, allow ng the
wowrioghos2ad t he obj ect to be neasured stably aneCT/JP2005/008845

effectively. These and ot her objectives and features

of the present invention will%becone nore fully

apparent fromthe foll ow ng description and appended

clainms taken in conjunction with the acconpani ed

drawi ngs. Bri ef Description of Drawings Fig. 1 is a

pequpéy&ipﬁ@lwong@vﬁﬁggenti onal magnet unit; Fig. 2
is a plan vi'ew show ng a“magnetic circuit of the

mabiet] imd pendpeetiye view &f g.codivieatianal muginet anit]i ew of

an_el evator having an elevator car in its elevating )
molErehts aplARyigW ﬁgawgra magacBeLinruiy of ghergnagnet unit of Fig.
1appar atus having a magnet unit in accordance with the

first enbodi ment of the present invention; Fig. 4 is

ANFRY PIOR RRAAPYidw DN UrEUeOhtdr IRNARL A LBV R dardh its
t he el evator guiding apparatus of Fig.”3; Fig. 'S a
eleyatipganovement\andf equippedgvith anrélevatorfgudding alﬁpam@h having
fromthe opposite Side;iﬁgitﬁgﬁis pl.an vi ew show n
a MY NE 11@ AFEQRdange W st em%nochmpn!:pé the preseng.
in(,ehgiofi\l.structural view of a circuit of the elevator

guiding apparatus of Fig. 3; Fig. 8 i's a plan view of

a_ FREELY £n ehlgbbd peispdteivendre of Bisubsthrdfd Yaded

V\j?g@t heS secondgq odsiﬁmant of thg prseslesznt ing{entlf;ﬁ}eelevator
gEding apparatustofdtiguBal vi ew of a wei ghi ng appar at us

hayj ng t he magnet. uni.t of _the present_ invention; and

,:?Ié;g - POIS; %Pﬁfsg)é‘féfli"@ aewokthe magReh B PLig. de viewed from the

: of Fig. 9. Best Mde for Carrying Qut the

oﬁ;%?/sg% |§lgl§?|\|ow referring to Figs. 3 to 10, an

enBigdioind plin dicWenewing ial maknkte circuit of the magnet unit of Fig.

4;

Fig. 7 is a structural view of a circuit of the elevator guiding apparatus of
Fig. 3;

Fig. 8 is a plan view of a magnetic circuit of the magnet unit in
accordance with the second embodiment of the present invention;

Fig. 9 is a structural view of a weighing apparatus having the magnet unit
of the present invention; and

Fig. 10 is a sectional view taken along a line 10-10 of a frame of Fig. 9.

Best Mode for Carrying Out the Invention

Now referring to Figs. 3 to 10, an embodiment of a magnet unit of the
present invention, an embodiment of an elevator apparatus having the
magnet unit of the invention and an embodiment of a weighing apparatus
also having the magnet unit will be described below. Note that, in these
embodiments, like elements to those of the prior art magnet unit and the

prior art elevator guiding apparatus of Figs. 1 and 2 are indicated with like
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present invention, an enbodi nent of an el evator

apparatus having the magnet unit of the invention and
wapeoosirisads ment of a wei ghi ng apparatus al so haRCTIgP6F008845

magnet unit wll be described below Note that, in

these enbodi nents, like elengffts to those of t he prior

art magnet unit and the prior art elevator gU| di ng

arat us _of . 1l.and 2 e. i ndi cat ed

R Rl Bineb i8R oo D fBoHia dekCriptions are
cRMRhARAPI Ng descriptions are elimnated. Fig. 3 is a

side view of an el evator equi pped with the el evator

gUFifi.Byisop pateaview of lag eleestat equippet wgtlafpaekivator guiding

shown in this figure adopts the magnet unit_ in
appagttanchgielevaes g@.}@@«g‘. apnaradrs shawpandbisfigure adopts the

g BAER Rl 4 aERe W bl st BBty S i eRehtinvention.
Vepki iy in 'Fl%‘n?) e} g‘éﬁt&f &G@fﬂaﬂg R mﬁqﬂﬁ\ﬁbﬁpxﬁﬁf 6

suspended by ropes noves up an el ng
fegnomiadnbiic thoeliegiartel aid iviestiGallp in An dlevatorshafir4, ofAmelevator
the elevator car 6, E- shagled magnet units

f
car 6 égéé%qéby TePpYSi Mg Venapgudidowa while, baangignided by the
d and sensors 2 for detectin
gﬁ@&%@%ﬁ cg\rgldlcfl ons of nmagnetic circuits I(mg:llgneti c
Papi$dut BoliRis T8l ¥ReRahRSOREHE YevARIr&ard, EJéﬁa?@& E’lﬁéégnet

units 7 and the guide rails 3, 3, are attached
uniteVaespectavel§y appasing thegasdaraals% Flandpedes nalasgide device,

de of no gtnetl c naterj al ch as al um num
and senIQIs S LATadateRrng FESRAGHE Sonditions &f MAZRARC eifcuits
HABEEIC BrbS IR0y, Aap e bBS Ao AAEnH Bt 7 and

thdl ggiclel Iﬁﬂstﬁp 3, hige at@¥REQ O TRE efb#a%ofj@zﬁﬂ GQHrcﬁ%h ﬁedestals 8.
difection": 'the direction of the nornal

The pedesiads 8anade ofawn-paginetictmaterialasdch he ahmnmmal, stainless
n js def z directi
] Frplapticie it BRE0A0 b Set Kamne edhe SIRVATH ARG he

RPREif et dhq ik} HSHLBR SR A0 HERLOIn i S oo
dietctibe to ehe @I@va%ot 8aff €fi§rEefiB¥d asS& &ﬁbbﬁén”;gﬂi% &1@&&%11 of the
for detecting an interval (distance) between each pole

nefmahknete the figuregs definadtas7‘yaditection™; and the vertical direction

is defined as “z direction” in Fig. 1. Similarly, respective rotating

directions around the respective x, y, z directions as axes of rotation are
defined as “ £, 0, ¢ directions”, respectively.

Each of the sensors 2 is formed by a so-called “gap sensor” for detecting
an interval (distance) between each pole of the E-shaped magnet unit 7 and
the guide rail 3.

Fig. 4 is an enlarged perspective view of the substantial part of Fig. 3 and
Fig. 5 is a perspective view of the magnet unit 7 of Fig. 4, viewed from the
opposite side.

Fig. 6 is a plan view of a magnetic circuit of the magnet unit 7 of Fig. 5,

including the guide rail 3 opposing the unit 7.
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the guide rail 3. Fig. 4 is an enlarged perspective

view of the substantial part of Fig. 3 and Fig. 5is a
wpesospeserd ve view of the magnet unit 7 of Fi g.PAT/JP2005/008845

viewed fromthe opposite side. Fig. 6 is a plan view

of a magnetic circuit of the Jdagnet unit 7 of Fig. 5,

including the guide rail 3 opposing the unit 7.Wth

S8 SRS YRR ol BT b e
ESHRRORARDel Do, SopbeReny R A RImiBe S

pesendicdul 66 thederedtionrypanedefined ws aofirsthaiide facéBasind a
4 and 6. One surface of the guide rail 3 perpendicul ar

seepndhguigierfaceidn respectiiety.rasishewa indiigs. 4anded.f aBme surface
. VWile, . shown..in. Figs., 5,.and. 6, t.h - shaped . . .

offis-Eidsiail3 peiRriclar B the BRAiqH 5iS debon s afrd guide
cpnd el ectronmagnet 71b arranged so as to oppose the

i r'st guide face 3a and the second guide face 3b of

t hWigilé, 0y stadwn 3n Figs p®andvslthe BusHaped emdg@iet unit 7 includes a
el ectromagnet 73 cogosed of third and fourth
fissteal eotoampamet 713 andrapecond plpsirorpagaet: bl b ppesgedrse as to

obBole RS 368 50 BNk BaPd h b b g svide it 3
rezsj?%cﬁzé@, ahd% 88tel @Fé&ﬁdxﬁggged T3eoth Jbeawaﬂﬁfw and fourth

rrents, respectively. T Irst and secon

clelcaomapmgs §6a, 73b,arrdidpeal so asbmeppesde the thied iguidel face3c.
fourth el ectromagnets 73a, 73b through _a_first

Respesifeneoradhas. 7bha.afpam 798800 werndsbeut g alactromagnets

T1RSTB SPESTH I Sho ey bt W of RSP LB BB bemesgively.
LSFEE '3t aRQ'sBeoRRRASArSRABNGITLa, 71 hfeboriREIEN 46 the third

, a second magnetic pole 7b and a thir
and doetthelpctiremagnate’ 3 ay Tahl throulght  fiestdsermfiandnt thageet 72a

and second el ectromagnets 7la, 71b. and one epd of the
ap¢ ﬁtS@POBHé&mtﬁlﬂ&@ﬁ anagnet p agﬁp@:tﬂf?gy-f i rTjne, Bg%t@é\dosecond

oRFab SN2, 28, B0 SRACFpEELYe o

p§1e§cdﬂp3§@gﬁ@h Jtharw th the third el ectromagnet 73a to

A first magnetic pole 7a, a second magnetic pole 7b and a third magnetic

pole 7c are formed at both ends of the first and second electromagnets 71a,
71b and one end of the center electromagnet 71c opposing the first, second
and third guide faces 3a, 3b and 3c, respectively. The first permanent magnet
72a connects the first electromagnet 71a with the third electromagnet 73a to
form one magnet. The second permanent magnet 72b connects the second
electromagnet 71b with the fourth electromagnet 73b to form another
magnet.

That is, since the permanent magnets 72a, 72b have respective both ends
connected to the electromagnets 71a, 73a and 71b, 73b, a deviation in
magnetic paths from the magnets 72a, 72b up to the respective magnetic

poles (7a, 7c; 7b, 7¢c) becomes smaller, so that there is no great difference in
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formone magnet. The second permanent magnet 72b
connects the second el ectromagnet 71b with the fourth

W@h(msmazmagnet 73b to form anot her magnet. ThaPCT/$P2005/008845

since the permanent magnets 72a, 72b have respective
bot h ends connected to the el%%tronagnets 7la, 73a and
71b, 73b, a deviation in nmagnetic paths fromthe

B8l BBl b PR SRR 7
gr ﬁ@th@m%ﬁe%ﬁ@tmet gglef hHi% 7 rthE'}ﬁré"cRRﬁfseof’fnagnetlc lines

reachi ng t respect Ive | es.

ofitiwey firsteanrt sewtrebipoleg i, 7llma)ppc7$1nglwcﬁl othet taivugdfthe guide
netic_lines_of the flrst and second poles 7a, 7b
régﬁ g@gp sy bateatiadyrperperdii Ar to éhfgdlréétlf)aqu 1Bagnetic lines of the

ORKERLA 2T b RO iRle B, 1S sl bhBY 7B1ang the thira

f)le:r Pé af’é’hﬁ*aﬁgedttb% @'iHe FRSEe ﬁﬁieafh@etﬂ(}e t#]@ SEQ%H&’ 'g‘tﬁﬁde face

are arranged to pose the |rst gui ace
3b mldrtdheghmﬂeglimleefaab 3a:ndespwtﬂvbﬂy,dhg&ugle tHanteBoediary of gaps

respectively, through the errredl ary of gaps
@ ‘?ﬁ"éfsbal Accodingly Em@ntm:{ BEAXCHING FHIESTES Lo e

A I DM T o i e

oﬂﬁﬂanﬁia %thn?t?%tﬁlé?%ﬁidéjﬁaﬂsa?,' STadetdirdetail, (1) if
él|o)l yi'ng the exciting currents to the el ectromagnets

if supplydag tihs lmcmng durents tonthoekctromgageests 71a, 71b, 73a,
gnet C fluxes of the permanent_ nagn f%aﬂ@?Za 72D,
75? diFertion:fq suengiert BREBstE Dk the pelmatenianagnets
poles 7a, 7b and the first and second guide
?aces '3a, 3b of the guide rail 3 are increased at the

a(e 1) eitfle Atracdion fIrBES betvRSHEMd Mestiatel KT Hs%(bl%s 7€ 7b and
attractl on.forces in the direction y cancel eac

thesfirst madisecand gu;lded’aceshaa,ﬁln ofiché gnidoraik 3?m~edh;zreased at the
SATRE 16 SIGGEarE Qo HESDRFHUE JUTaEIEriD €3 Uag APFaqiie) fices in the
i YRR Gt A Or LSBT
clextpdst aidcurrents to t he el ectromagnets 71a, 71b, 73a,

(1-2) since the magnetic flux between the third pole 7c of the third guide
faces 3c of the guide rail 3 is increased, the resulting attraction force is
increased in the direction x.

(2) If supplying the exciting currents to the electromagnets 71a, 71b, 73a,
73b in a direction to weaken magnetic fluxes of the permanent magnets 72a,
72b,

(2-1) since attraction forces between the first and second poles 7a, 7b and
the first and second guide faces 3a, 3b of the guide rail 3 are decreased at the
same level as each other, respective decrements in the attraction forces in the
direction y cancel each other as a resultant force, the attraction force hardly
changes; and

(2-2) since the magnetic flux between the third pole 7¢ of the third guide
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73b in a direction to weaken magnetic fluxes of the
per manent magnets 72a, 72b, (2-1) since attraction

w0 orosaes2bet ween the first and second pol es 7a, PGDIREN0G5/008845
the first and second guide faces 3a, 3b of the guide
rail 3 are decreased at the ddme level as each other,
respective decrenents in the attraction forces in the

tties %t of Fhel eierg N e Geg St dehiling {Btasiion Ricge is
déﬁ%ag@(@%gﬁfdfﬂe% hgiween the third pole 7c of the
third gui de 8

aces 3c “of the guide rail 3 is decreased,

t h@ ) rEsupblyiagahtrexeitiog cheregs ts tiikefireaaatlthifd el tromagnets
direction x. (3) If supplying the exciting currents to

Tlmel3a ina direction todstegngthenrmagaetic fx of7the permanent magnet
' [ t hen. tic, f f th t

7o gRe 150 suBHE 2B SRR Raments (e sesgna A it

el&E?roﬁ%%dnkq% ZQ%ZEBHNE ﬁr@&ﬁ&ﬁ?@dﬂi@%@r{ 2 enéAB ik Bf the

Irecti en nmagnetic per manent

pemgaedntinbenéB72h, si nce the magnetic flux increases on
the side of the first pole 7a while the magnetic fl ux

deGd A skicedthetagaede tncée@msmﬂﬁosidfxtf the firsé pole 7a
¢ . e . o . .
iAo AR AGHERSE, OB HAShE b Ll i the
dlgbhoy, Sl WAoo T phodlSet ity RARAfcih
dirbetige offthewgids ail Bl s« thiwothie magnehinit 7o sbsoebed toward the

cancelled sg that the attraction force hardly changes.
firgrgaudeadace P fepraRRrAackh aRdi h t he above item (3), if

su [ exel ting Ccuprents the first -and thir

o1 EReY i shiiac 98 hd i OS Ml b el peih 7808 caflbbflea so
tHRRGRE hitfadt o fétte HARd ERBNELY. nagnet 72a and al so

supplying the exciting currents to the second and

f oot thedtent commeptairs wittbther Sboveritend(3)edf swpplying the exciting
st rengt hen netic flyx of the permanent magnet 72b,
cumgRis fodhadish ang dhird alpeiTamagaeis 13 {34 in a direction fo

wEaRah B Okt e IR e o4 AR Rfhtying he
extifingidudfents to the second and fourth electromagnets 71b, 73b in a

direction to strengthen magnetic flux of the permanent magnet 72b, there is

no change in the direction x for stabilization, while the magnet unit 7 is
absorbed toward the second guide face 3b for approach in the direction y.

As mentioned above, according to the above-constructed magnet unit 7,
by controlling the exciting currents the first and second electromagnets 71a,
71b and the third and fourth electromagnets 73a, 73b forming the center
electromagnet 73, it is possible to adjust the attraction forces of the magnet
unit 7 on the guide rail 3 in the directions x and y individually.

In the above description, the control of exciting currents to increase and
decrease the fluxes of the first and second permanent magnets 72a, 72b can
be accomplished by connecting the coils 71aa, 73aa of the electromagnets
71a, 73a and the coils 71ba, 73ba of the electromagnets 71b, 73b in series.
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As mentioned above, according to the above-constructed
magnet unit 7, by controlling the exciting currents

wo b@5fl08233 and second el ectronagnets 7l1a, 71b BemJIR20e5/008845

third and fourth el ectromagnets 73a, 73b form ng the
center electromagnet 73, it i4 possible to adjust the
attraction forces of the nagnet unit 7 on the guide

il i.n t di ti d individually, In the.
bovpubet Hetabotsencsndbbni! Sltnting e dhowmactioned
oleief % 708 (HE HirSEeAbRtpsnt A MOLIEVAor bifling Mbparaus and
firyheomseadtingdfoul&initsi 7 so Fdwatup! Awewnf lefhend right) corners of the

el ectronmagnets 7l1a, 73a and the coils 71ba, 73ba of

elewaten cant§ throygh: the prslestads 8 togstharewithdhetsensors 2 mhile
bov. diti f adopting the. above- nenti oned .
ofpgsine Hegide sally B, the Santtel 8B sRpiliE QUTeRE to gdespective
gre : o> .
<R ORN % b Uil & 4
trehshational daectionh(i.eughy tirectiedspimtire Botiagatah %ﬂal\m' thd a

the sensors .2 while opé)osi ng the gquide rails 3, the
rofatonal dgecdqai(t-pngé o Ul 5 ehdlirectiopih Whetedot nem-contact and

sEREEpRITRIRY LR Tk B el T o BligR el Biom b

adcompliisk&di ons) in the horizontal plane and a
rotational direction (i.e. x, q, f directions),
whErgyisrstroonirak vieam of sit cibdudt gfiithie ebonmtoopunding pparatus

PERSEAg PISHEnEH GontroNd o the Magek u%%_nzgs%? dhe ot arpbplimment
o SR P B L B
clepoghdBivts and, 7B, ?9?,3773& of thd Aandt el Sttt é%lgors 2 for

gui di ng” appar atus | ncl udes the el ectromagnets
detepting physret wiluehin thegmagneticteiiuit Geathe fieomed dyfthie magnet

GG R Shgh BB bl BTSSPl e
g bt by e SRR 5 R BIRIGS o e TSRk i ot 3
bdthadided tién Qi y.2irdd 8 cufred@iderclitbe ot analculafflgyirdfif92 and

a current detect'or 91, a calculating circuit 92 and a
a powar amplifier 8. 93. I nputting detection signals from

t hﬁlp‘l:ll‘f{nrlg %etgg:}(%: tsi?c;rrla S 1eran rthe(:]I gltn?r%tnlt dtector 91 for detecting
values of exciting currents flowing the electromagnets and signals from the
sensors 2, as heretofore, the calculating circuit 92 calculates voltage values
to be applied on the electromagnets 71a, 71b, 73a, 73b of the magnet unit 7
and further supplies the voltages to them through the power amplifier 93.
Therefore, according to the elevator guiding apparatus, it is possible to
accomplish a stable guide control of the elevator car 6 with uniform
attraction force having no directional deviation in the horizontal direction to
the guide rails 3, 3 and also uniform controllability.

In a normal state of the position of the elevator car 6 with respect to the

guide rails 3, 3, it is possible to allow the exciting currents of the magnet unit
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val ues of exciting currents flowi ng the el ectromagnets

and signals fromthe sensors 2, as heretofore, the
w@adosnbgrd ng circuit 92 cal cul ates vol t age val PEFIR2003088845

applied on the el ectromagnets 71a, 71b, 73a, 73b of

the magnet unit 7 and furtherl®supplies the voltages to

them t hrough the power anplifier 93. Therefore,

7360heRe 9 BT RS e R R BN B b o car 6
afll ‘i‘téaxhﬁgnﬁﬁﬂe@)ﬂ’ﬂ a{sgg@e‘%ﬁ{q?aqtfbf@é tw&gefbgrtﬁ% éié%&,? ¢3P6 can

di rectional deviati the hori Zont irectron
be tpmided by ondlyl magnetc dortes| afthepefraanene ma@idtatidal 72b, that
.In a normal state of the pgsition of the elevator car
185 pErpPEEFcantre] s aad ghpsyithe elevatar cag 6 s stabilpeeski bl e

e ol SRR oSl FPetiva, O5g RO Ik peles Of the
niddRe€ uBYEY Phay BE Dvared With 5558 ilﬁHﬂﬁ?ﬁﬁ%%embers glaélaenof

di'sproportiorial force, whereby the elevator car

ntaegal thedudiyngon gy Teflgneiregisteared ésadematks, pmrbmneﬂmo&ybdenum
an

m ts 72a, 72b, that is, "zero-power contraol", \d .
d%SHgﬁg@ QVagihs eleyater ¢ar g @qua£@ gmaqshly due te siding using
. I3 ctive end faces of the poles
Swgﬁgﬁgﬁ%&f&g?’?@@?’ﬁg be covered with solid
| uRepeadcdy ATebking 1rdR &hboBimEhelthe E’?kﬂn%{“sﬁ&@}] nets 72a,

Teflon (registered tradenmark), carbon
72b swe bimdaged| dobbtiysides ofithe ahagnetami6 7t andlthe alectromagnets

Tt B 5 A5 S obSanen et 72,
. 723, - d bath_ si
7B RSBy Sh o arf b en LB AR bl la M 155
. 1 t
Gfendgoeny e g 0S0NATKID U (R R RAtmasnc

724 ke itsithagnetiepele hrd anothdredistanicef (enagnedi bpathe drom the other
ath) fromthe r manent

PEGERC,RAHREH L2pop doRIZBROE RIS JEBROON AHBES ol (he
reRBE Ry} iblctfe BOREGS RERICAE CRRYRR b8 dibBrenqeret

attiagrioh forooie detwes et ditecGoNSEANE Thé ﬂirebtﬁﬁn y is decreased to
e

difference of attraction force in between o
pivide the magnatdinihé vaides eni appropiiatelyehalaneed tondition.

g;%ﬁb%‘f@%qq&,%acggf ng tt@grﬁgﬂ S@iﬁgnt, since the magnet unit 7 has
the center electromagnet 73 arranged between the electromagnets 72a and
72b and the center electromagnet 73 makes it possible to easily control an
attraction force in the direction x, the individual controllability of the
attraction force to the directions x and y is improved as a whole.

Note that, in the above-mentioned magnet unit 7 for the elevator guiding
apparatus, the center electromagnet 73 is formed by two electromagnets 73a,
73b. In a modification, if only arranging electromagnets on both sides of
the permanent magnets 72a, 72b each, the number of electromagnets may be
decreased to construct the center electromagnet 73 by one common coil

winding.
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Addi tionally, according to the enbodi nent, since the
magnet unit 7 has the center el ectronmagnet 73 arranged

wheddaes27 he el ectronagnets 72a and 72b and t hECTEr0EY008845

el ectromagnet 73 nmakes it possible to easily control
an attraction force in the di¥ection x, the individual
controllability of the attraction force to the

( | [ the _ .
T SEpd Bt BRaLTRGR U sie? plircinagner 25 M ape
n%rﬁ% i ePREEGHHSd eCﬁﬁgg e}%ﬁ%ﬁ%@@ﬂ%@ 18 deScribed with

y two el ectronmagne

refedericecs Fixn 8.i f only arrangi ng el ectromagnets on both
si des _of theég_err]anent magnets 72a,_72b each, the

nu/MSethasvn én disriogurmersespgndiagdedfigaseaf the st smhediment,
aly e Snek 26 6 AERDGH AL a el erite ABteli s third pole 7c of
1 . 7 . . .
ﬂg‘% ﬁ%litgi;ei ect rngn‘grgl%e;t/g?\ng If?ﬁgcrahe glea?g} re [ Cecété\nni ﬁ[‘h?gﬂ S?é#ggﬁ) n
comrfron . with the pshoanentinidgrets 78ay #2ls.or r espondi ng to
8 of the first_enbodi nent, an el ectromagnet 73c

F . s % .
| s Similap dedhafirst embpdement pEragnstictpathihatvgepdhe peemanent

oferieh 28 st Poté M ARl chfal, A4 Mg AR ARRR e mermanent

T7b/ZAR] it Hdle S MHA! wiAld Q%iff‘éfe?fceeiﬂblﬁgi d"fﬁﬁ&golﬁtfgrce

magneti ¢ path Detween the pernanent magnet 72a an

bpboieen thesdirstaons betymegsahali,cby bentroding éire ekeiting currents to

per manent gnet 72b and its _pale. Thus, while a .
thy respeetive elertiomagnetsatla. ol didebasedvpae Hha seusors 2 in the

aflopfich of e FAAE Bl b aR: s BRi18 Fa S5t Mhraction
forees 23 voth Airectidns 8aAd i%dﬁﬁdﬁl!ﬁﬂy?QHBWhﬁg thé eld\Bitor car 6 to

el evator quiding apparatus, it is’possib to control
batconsimillednbétwresnsthierguide tratis Beint 4 non-comadt ynanner in the

oo Bl Lo 19 e elevator carls o be
raiaeatn 115 B naRRe AR 7 A Ao R AE R a Mfona
eRIBYAERN alleWsahe dtiiacAbh fafddsdn Bethbedtbik And y to be
directions x and y to be
controlled individually thereby attaining the guide of the elevator car 6 as a
moving body in a non-contact manner in the horizontal direction due to
zero-power control, the magnet unit 7 may be applied to a known weighing
apparatus for measuring the weight of an object.
One embodiment of the weighing apparatus adopting the magnet unit 7
of the present invention will be described with reference to Figs. 9 and 10.
Fig. 9 is a structural view showing the embodiment of the weighing
apparatus of the invention. Fig. 10 is a sectional view taken along a line
10-10 of a frame in Fig. 9.
In the weighing apparatus 10, as already known, the upper part of the
frame 101 is provided, on its interior side, with a magnet unit 102 for

levitation control directing downwardly. A movable body 103 is included
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controlled individually thereby attaining the guide of
the el evator car 6 as a noving body in a non-contact

woraiwsaes2ryn t he horizontal direction due to zerPCPORE05/008845

control, the magnet unit 7 may be applied to a known
wei ghi ng apparatus for rreasur'7ng the wei ght of an
obj ect. One enbodi nent of the wei ghing apparat us

PR L0, "RRR%h, M habehablh B ERS BlowbERog 10 is

pﬁl\ﬁdeg, blﬁ.i& StbHoL W, \"Jiftﬁ 93 Y&%ﬁgﬁgﬁ%?ﬁ@#a&ﬁéﬂ made

e wei ghi ng apparat us of thg invention.
of faronm@neticanateried nswdloag irod, inanlépidkits pesifioan® the
Fig. 9..1n the weighing apparatus 10, as al ready
maghfh UEhE0Lpper part of the frame 101 i s provided, on

itswinteri Si de i.th, a et unit 102 for
| eThedhByaBleaRede i ofiib AufaREIN M hiachef whi10p pigached to the
| o1 edi 3 ' t r
O e L OO I ubbEEBart U hilhe 10CaldRA the
imggtier isiite, theke, arei gdp serguorsld 02831022 fordericting the sizes of gaps
| evitation nade of ferronmagnetic material, such as

ea¢lphetweemieopagset v B the guade dRdaet Ymrespestive inner

sili AR GENE AR50, 107 e R BT RN TRGRE. i
E't-‘ﬁgh?{edﬁﬁhgn@f uhft§ 7 aiEeathlsidbdatladeharafd &1 Qs fﬁb @ich

) e are"gap sensors 102a, 102a for detecting the
irderesvethe gpsl cemem s \Beam thenform ofi ehils fifcm beoith aides thereof.

i d 03a. .On respective ipner _sidewalls of the frane
E%é‘,ﬁ o}r{ée &ul%ﬁlqmgﬁ@ és,\,g}adf}og fersomagnefigimatsrial and attached
it SAZ ez docd ' [].

EIRRSALIEBAE) %, A il 48360 TP HhicibB apperatuses of
tHefifdiQnidodeoat ¢mbbdithenrs, Bt Prashdle 618 Fuabbr Rﬁ?@ﬁi‘ﬂeﬁfwith

the guide nenbers 3 is made of ferromagnetic naterial
sensoraifacketeating the conditionshefiyagnatic Asrcwitsi (i.ac physical

t he_ el evat or, gui di ng aratuses of the first and .
VAE) ATESRSSUVREARS cAchbetiERR the Pl oihe ABAZRFlGgdand the
gﬁ\fdte SENR P 2. for detecting the conditions of _

nmagnetic Ccitcuits (i.e. physical value) at respective

?ﬁgﬁg&ﬁ?ﬁ gr%trggi %ﬁgfs'&ﬁs@ﬁd PO24 fohmavn@ietievithtion andche
respective sensors 2 are transmitted to a control processor 105. Then, the
control processor 105 controls the operations of respective electromagnets in
both the magnet unit 102 and the magnet units 107 in the similar way.

Here, if an object 104 to be measured is mounted inside the movable
body 103, then it is subjected to a load. In this state, the control processor
105 calculates the weight of the object 104, based on an attraction force and
gap both generated between the magnet unit 102 lifting up the movable body
103 stably and the guide 103a.

In Fig. 9, left and right direction in figure is defined as “x direction”; a
direction of a normal line to the figure is defined as “y direction™; and the
vertical direction is defined as “z direction”. Respective rotating directions

around the respective x, y, z directions as axes of rotation are defined as “ £,
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Signals fromthe gap sensors 102a for magnetic
levitation and the respective sensors 2 are

W e@sges2t3 ed to a control processor 105. Then, P€TI&P2005/008845
control processor 105 controls the operations of
respective el ectronagnets in oth the nmagnet unit 102
and the magnet units 107 in the simlar way. Here, if

B3 So.”1 OB oS oot o
oot S AEESaR gl e pumed

?mﬂe gapginettinig e 02 attdte vt vthen tidslathgh alowethéntkGa the
ifting up the novabl e body 103 stably and the guide

diregkons x, §i @ld the cantrobofitha yiationakoiavemenistinghe eirestions
defd ned as a di rgqc i on of a normal |ine

h& ‘Iuieg%ﬁs)é(‘n?@{g fthﬁé‘aa%%e“yu ection”; and the
verhhe i, with ¢hd 'sﬁfhlhf ?ﬁlfcli 8%0dhosé og'tﬁﬁ %1é\9d?6r guldmg

Respectlve rotating d rect ons aroun e respective

appamtu%sctbﬁmtﬁmn andsseenvad arhbodimensregheldidgfbotactrass and
directions", respectively. In the weighing

happantaal lsiﬂ,reqtmsa&wh direstions 3natt i8 Passiblesasupporihe

' he di
R ihle BoSY oo eshfindid QLB oIeP Ak nd CROHIDHT e
nbA-ddia &l IF]%ﬁthns X, y and the control of the

rotational novenents in the directions x , q, f are

asAwcedding tontherexgbediment, thé guidamémbemi 3 lard heounted on the
simlar principle.to those of the el evator guiding

mgpie bedysl 5, whe hoth ofthe meagnstdinh 6 dndethesensors 2 are

iR ed B dripl FF. P Rsrd P ahP ool i RRed B bftange any
cORYpRlett POEYoWes %ﬁgglr?p@ﬁ%é @idOof B RIAMMIE b rl(ﬁ’a 1t 1s

hori zont al | in a contact manner. Accordin

pessbbha tesimpli fiethpustdectmeerbé the gnevabletbodyeODn t he
bl e body 103, ile both of the nagnet units 7_and
th Oé%ﬁ]é%)tr eze 5y BeGfb I A@NSA QORRDPRGIHS 1o POWER SuPPhy en the

st e 8RRy B BB G s ARl B R 6 BBt and the

sérﬁso@@&&bﬁ"ﬂﬁa SidleSdMiple! frinie B0 B i Wed HhEvE&Iméhgoi®Y 9kighing
103. Note that there is need to arrange

appﬂqaﬁmsof FigonO moddod. s Unpd madifichtion, the magnet units 7 and the
sensors 2 may be arranged on the side of the movable body 103 on condition
of arranging the guide members 3 on the side of the frame 101.

In any case, according to the weighing apparatus adopting the magnet
unit 7 of the invention, it is possible to realize an improved controllability in
the directions of respective axes and it is also possible to provide a

well-balanced and stable weighing apparatus.
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side of the franme 101 due to the arrangenent of the
magnet units 7 and the sensors 2 on the side of the

wo easaos@l i n the above-nenti oned wei ghi ng appBCHEIRS0X08845
Figs. 9 and 10. In a nodification, the magnet units 7
and the sensors 2 may be arréﬁbed on the side of the
novabl e body 103 on condition of arrangi ng the guide
menbers 3 on the side of theyf 101. In any case,
according to the wei ghing agaﬁé adopting the
magnet unit 7 of the invention, it is possible to
realize an inproved controllability in the directions

1of rAspegidtuminkesimenan B-shspad sonfigasdtivg d(ﬁn%{l@iﬂ e
a wel | - bal apnced and stabl e wei ghi ng appar at us. CLAI M5
1. A hagrand seqandvaagngtispdes pppeded o eaghothenhaving same
ég&ﬂrlsing: first and second nagnetic pol es opposed to

p Yot her, havi ng sane polarity; a third magnetic
pole Q&hﬁﬂ%ﬂgﬁéﬁ@g@)fé‘ﬁﬁﬁn BHR %rbetﬂg@r bétwied B ktGnagnetic
pol e and the Second nagnetfc pole, having a different

pold and the second hmgnetictpalef hasingaadifferompoimdgtefiom that of

a first, magnet, defined between the first

pol.es;
ﬂ}ﬁaléfféﬁf@ spoadamacnscaless magnetic pole, the first

magne ' t | egt n nected. with ea .

ot hor (1Y ek Qe RnBE RIS B3 BEfariRisrp O RE e thira
nipheficSesIeNEhd R & A i

magnet i'c pol e a%%ﬁ%ﬁtﬂh@%ngagnets{éghg%lll%gﬁétﬁgoggg%e with
eactyotitertthvough theoimbanedmrggfet permanent @dgnet;amhc h

ot her through the internedi ary of another permanent

magne® 5€90n n&agiﬁ‘érdéﬁlm betyrcen thersecongdimagnatic pele and the

" . : I

o RO W RO L o e =

chificsted withRach idtﬁeﬂﬁﬁéughftﬁe Thtfiediiy of 86 permanent
conprises sensors adapted to detect respective

magnei.ti ons of magnetic circuits in the nagnet unit.

oy

2. The magnet unit of claim 1, wherein

the first, second and third magnetic poles are arranged so as to
oppose a guide member of magnetic material through respective gaps,

the magnet unit further comprises

sensors adapted to detect respective conditions of magnetic circuits in

the magnet unit.

3.  Anelevator guiding apparatus comprising:
a magnet unit having an E-shaped configuration, including
first and second magnetic poles opposed to each other, having
same polarity,
a third magnetic pole arranged at a center between the first
magnetic pole and the second magnetic pole, having a different polarity from

that of the first and second magnetic poles,
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3. An elevator guiding apparatus conprising: a nmagnet
unit having an E-shaped configuration, including first

wanwsses2ehd nmagneti c pol es opposed to each ot hBCT/JP2005/008845

havi ng sane polarity, a third magnetic pol e arranged
at a center between the first20magnetic pole and the
second magnetic pole, having a different polarity from
that of th

agnet dct TRUGTBEPRRURIRD ot WEEnAHg BBl Bagsegcplerand the

e . . . .
Y T —
wiitht eaciediterythrdugh ey ineenedimgnata paftdagesesapet, and

magnet defined between the second nagnetic pol e and
the t hi r i fegat magnet defined brivmen thagesondanagnetiopole and

(B0 RSy ien B ol s BRE Badigecto Wi Bomaghes
céiifedibd Shith e86R dth@nthrblibh qgg?]g%ﬁrlriee% A ﬁg %126%11‘& permanent

arranged so as to oppose-a
magoettwheren ¢hatathet fiirst ggconesaret thivé nganseticapolasratidryanged
of sensors for ,get ecting respective conditions_of
SQrag HR OPPOS? pAte Membgs madmel magneticamaterialobrough
Li.:for ntrolling exciting currents supplied to the
regﬁéé?{"glggég’ets of the nmagnet unit based on out put
si gnad plirafify biSeASHRT0? defect] feoidifl -
appar a?us o?glcl aiem 3, vvhereeicn%g gg‘gtﬁ&glcdaﬁlﬁbﬂgofmagnetlc
cicomts ol the magaetiinitpgndurrents so that the nmagnetic

circuits arﬁﬂstgfbi lized while the exciting currents to
t he ¢t €enlg Or goatdigg exciangsugienty Suppled te she

[.SJ-1Q. r unt i .an_pbi ect ;to
S s T R e G
magnet units attached to sidewalls of the novabl e body
on exterior sides, the magnet unit having an E-shaped

4 conflhgelavaton gui dimgappattumof clam 3owhgrein

the control unit controls the exciting currents so that the magnetic

circuits are stabilized while the exciting currents to the electromagnet are

Zero.

5. A weighing apparatus comprising:
a movable body for mounting an object to be measured, the movable
body having a plurality of magnet units attached to sidewalls of the movable

body on exterior sides, the magnet unit having an E-shaped configuration,

* the magnet unit including

first and second magnetic poles opposed to each other, having
same polarity,

a third magnetic pole arranged at a center between the first
magnetic pole and the second magnetic pole, having a different polarity from
that of the first and second magnetic poles,

a first magnet defined between the first magnetic pole and the
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first and second nmagnetic pol es opposed to each ot her,
havi ng sane polarity, a third nmagnetic pol e arranged

w@rood/1ec2ms er between the first magnetic pol e apdI/grRe05/008845
second magnetic pole, having a different polarity from
that of the first and secondlragnetic poles, a first
magnet defined between the first nagnetic pole and

thethird magnetjc pole, the fitrst magnet having two
thisl snagneiie BEIS the ek Hiagnit having FgialeetroRAgHGHs ¢pRnected

At er j : .

wil R0 5 Yuflg EARPRRAIINCA peffifnfn? RS apd
the thirg @Benatrheghal dofiidibbesre thagaaind avigheticole and
el ectromagnets connected with each other through the

thé thied neagmetyc pblegbe kecond magnmithavangéwo eletiramagnets
supporting th vabl e body nopvable.in a_.vertjcal
copnpeied: Wil e Ber derpuh thedniermediary Ofangihgipermanent

ers made of magnetic material corresponding to the
et units, respectively; a plurality of sensors for
det e@tfré]ﬁleri%‘i%‘f)bblfﬁn% ehél inideatsle Hodyegivatable i howirtisal
in the magnet units at respective gaps each between )
direotiomeaynd previdedesithfa phleaﬁagaﬁguu?ﬁ meraberstiedgwifdaagnetic
and a.contrgl unit or.controlé.i nﬂrexciti ng
Veiih

e

malgrial fPLrespoBimg 1 LeH PN}l GREH its based
on out ' f . i ahi .
appardticafp Aok oy dere R NeSpeltive Pondfidilt dfmagnetic

circuitsrial thetegaxcuiits gt raspeetive gapstdaeh Bdreeenghetagnetic
circuits are stabilized while the exciting currents to

poléseot e magneg vaitsand thergnide. mambsitgAndg appar at us
oo™ St EulE 2R PR b5 Y BB QB e o
i j ' hed t
g oo D el TR 1 s o e o
frame for supporting the novabl e body novable in a

vertical | . . ]
The weighing apparatus of claim 5, wherein

m

the control unit controls the exciting currents so that the magnetic
circuits are stabilized while the exciting currents to the electromagnet are

ZE10.

7. A weighing apparatus comprising:

a movable body for mounting an object to be measured, the movable
body having a plurality of guide member made of magnetic material attached
to sidewalls of the movable body on exterior sides;

a frame for supporting the movable body movable in a vertical
direction and provided with a plurality of magnet units corresponding to the
guide members, the magnet unit having an E-shaped configuration, the
magnet unit including

first and second magnetic poles opposed to each other, having

same polarity,
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direction and provided with a plurality of magnet
units corresponding to the guide nenbers, the nmagnet

wa@irios/108293 ng an E- shaped configuration, the naPCBEIP200§/(08845

including first and second magnetic pol es opposed to
each ot her, having sane pol ard2ty, a third nagnetic pole
arranged at a center between the first magnetic pole

and the se ﬁ& netic pole, haying different
polarity 51‘&6‘ ﬁﬂ%f nefic pake 1rpRged Ak Ageatrib W@élﬂ@ first
fauEc, fols ool ERBhd e phEiTe BRI AR B2 dittef S polarity from

thmgiﬂehelfﬁ’st aad seCod g4 SiTROPSIes, connected wi th each
ot her through the intermnediary of a per manent magnet,

and a secébfimstrm@ga@t defineé dhebercen ¢he fivst mmgmetic pole and the
rmnetlc po a he third net|cple t he specond
tRE Rk Brle; His BrEcpaeeian l’s‘lgcté’Yﬁ]@fetCé@mﬁglhetéa?@mnected
r ernanent
w%g%aﬂggﬁg?ﬁrr% e

respect i vesesomi magmt d%ﬁﬁ@ﬁl‘lﬁtwéeﬁl the Webénd @n&%ﬁ‘eﬁc pole and

magnet units at respective gaps each between th
ﬂl@etgﬁ'éit magpetiepale, th@esamgdenagnet hawiaigt tveo gleéatomagnets

cdIFRRE oAb eBr b hghled cof nikEeabarat obanaheppeamanent

m@aBneHt put signal s from the sensors. 8. The wei ghi ng
gparat us of claim?7, wherein the control unit
cont rophirtliey of Seilscng fou ﬂe&;ﬁtﬁl%@s‘p@@hvé RONIAIGES b magnetic
circujts are stabilized while the exciting currents to
cirgitseinether Baggsbunip at zespective gaps each between the magnetic

poles of the magnet unit and the guide member; and

a control unit for controlling exciting currents to electromagnets of

the magnet units based on output signals from the sensors.

8.  The weighing apparatus of claim 7, wherein
the control unit controls the exciting currents so that the magnetic
circuits are stabilized while the exciting currents to the electromagnet are

ZEro.



