i ¥
1 EP 0 228 055 Bl 2 Description
Next, expl anation i $ made on th {fss fI oW ng a- pr,([ascrl bed el ectric
current on the focus The present |nven lon relates. to a driving
controlling coil (10), the lens holder (3) slides in the equipnent for
obj eajds¥tptloRNs and nore particularly  dir ek Splaftio?® MideOs HBIastioh B
control a focus of. to such a driving equigaigrd prédtabedCelatit @genb o thodetus 5
obj ecti me bessit (rvpntiod\velatas 30, a layivild 0w Ngcontrglling coilx(fi0) ! thealoks tkier (B)elidesfin hecus
of | isgtipmend &k sbiextivediemsand more pariicoledy el ect difectios f areatowomark Ao tergralka focus of
contrtokich ragdriging equibmeat, that condrold ibalh) oub t He ghiestivebless (). Aidaalsn, by flowingcaiples
(11 a)of tréckiany out(of fochs oflight (spkeiFondensédor ce assyikedoploqiirPeytiedt OB Zhel Bk controlling
one $nckedied. agesrdinigcia|the pegmblg gledaim 1M af ) ,  gols B19), (110)1(¢Te) andh@ 1) 4 tafcy aelkoendi ng
in pawaweaztsenhe shaft (4), so BACKGROMRDder Yefical seiesides (fen. (1160, (11ch)
io that the lens holder (3) rotates in #ddHKdfisxardingdmrpliekin “Pfrﬁh't‘ﬂ/\ﬁ"'hﬁ?k B
to rm@"‘?%@ 86 EEW‘(FB'T'P ns (1) in R"coﬁ%‘é’?ﬁ 'Pmd%% T?é ?)F' ﬂﬂ;&!’étlve

rect i %n CI rcum‘ erent?:'t%h\‘fq‘;g o »%?rfbgﬁrgedﬂac in
(6]

Flegs t| a? t f r ( 1)
| § ish
l: (r)lgi/ & g %E; %;EA( :: iﬁﬁlﬁn q raI e:?:o ﬁ??%vent:%ﬂla drivi c)8§eqtu éj::st gﬂﬁ? f0|
ﬁ i i
d' Catt@o’iﬂa béle ! é’J ccheﬁéldglg 3915‘td ﬁes ' 0We(11 )aﬁ%))aand (11d’trf1ﬂﬂe [eYaYl o@ﬁ o?%ﬂg)sa
t r ackormed titd la 'eiﬁ icCSHaped Wi ob,&da | ar  bRadnbiCtik#tha amade up Y lthemahﬁtﬁsm( m)

t0 baens (1)(aikéms co nlemv)a.gmd) t(e|nb Bovidéd | | Ze RBRMPeBNER)L 86) &dNBe fy%sntﬂ),l(m)canan

el Li_fni dothSiie:enumétal (¥) frdRatedh SGdpbiil 20 TE@RIkd thal the Ghtighetit Tidkes] SausBadsy e b

t he pastwhcmich idt®aring X3aR6iCthd 1BRs RNt er  Wesngdtont(ignéteiGay (EB),Ohavel 8ab- dlreémgnet S
(6a) ,(3)(iGengaged Glidirgly ity ks @slal difatlion shddm) and pomritiest sig.nly aiss; poladitydeliawing thp direc-

i ndi ot @s arows APp g i gand BBtively Sa)the SO t hiin flomeyokea(Fa)ab iyakef(Ba) wdsreby; atrea by

t he gdiredtion stiowin byvan etrowt Bién Kig 313 ngeiaBa)  of cel Igail Bidessedablofidhe tragle Iconinoling: coidgnet s
( 6a) , (5)(iadicates lacspppoding rebbercholdingrihg BYs | 526 enaa)cldIby| (1 1) angl (f1d).ronyite enei side of

di r edoldern3ssecario PreIt it moticss in e direcon| y  t Yesicpliok sifes(11aH| (10k0). Kigch pnd @1d Bc- by
an artiops,shawn by the goovementiqppdragpws Aged v i n gaRee given a forge i the diseliQpt @rqwym kt 0
yoke %F\t'refa'ﬁ/\ﬁgraé b) 'avlcw‘;fma"e'amaect i on E%Mt ﬁc%’ﬁ?wm Weﬁ'c‘#i‘:g' s'

nurmer ¢ Paet o he tr%ﬁ'}kb i ‘?d F | tger gf ?cat es

a su%ﬂﬂ't eg}g rﬁ'@:n :'@ens 30 25“’ H% V;t; t ns R‘% j:

only . per anent agnes g f mer I E) as 1o leéhon e%cause ec-

vert Ioﬁ:c sg -I| e as b h ( 1103% H1 (1db£L ﬂpgy‘g#t)ﬁz’;hgf
€m n

abov péﬁa nen
arr ow ( . oo M) g st 6 s L 1100 ol

only i ntﬁpi&&%mé}gl(é}%d\é%éh%g des | Si d@sun&laSe16o) %1&9)0% ?Sanél di) 0Wer

f acesr 88 Glppiting rubber (5)GBRMeM10)indickdLd ef f @t j1vd). Yrnisl Makeh Y LINDEGHS effibibncy S

whi chy adces RBaomd 261K dumb@isdiiidetien)l pol agdrdvbrasis. Nu- 30 inpossible to

ut { i (ze), bt (1 &) defica®f trace rdohtoiihg @iis] Si des medordingly( e unfda@blé Uiikation ekiGat €

y 0k e numevala ({126, (1ab)titicate sensceeiel &dr fikilg give & iadeGendcessiri @ inaase laaill Wline(add i n

t he pier suppreting rubher(®topto (Heehiolding Bbse;(G)nuner ahumbBa pf icoil turnings in dirdee d¢ iabtainothe ar r ow
mar k ad nigescah ISEindieates lagover-ack di cates a diosike reqlieodyiddwevensinia causedia fggebake f or
bot h cHhethesfrgi ﬂ%l% prsitigned Tnsigp the( centy) | (14res ofpaitioviing td the indasq inderminglprenist i ng

shaf tra[ y9kea(@e) th r%rfémmnfa‘gf- (3b) neigPrRet neking it ueassible to achievelire mipiatr-
dir ec?Pi’%PPtQSh'“ 198% Riegpovith po 9! h° m) whe| eizgtiginet enil. Indpsultedin dnereagingathe g -
35 é? @esitiopd ?‘ﬁ%q%th?éief"‘fa&deec des i“fﬁﬁ")mﬁﬂd llab). |ar cent raI yoke;
nurrer 2 € ’° '"?Pd 9@5‘5 °f"f‘§d"?‘?8’a ""e' EE"°E‘,"B (11
t | er ubbert' E! ns aﬁ ‘&ﬁ Ia and

( | | diif) ' “H F%e Woeffi c e sz;&j:j% s:f ?"8 ° s8“‘1’
ggg;ﬁ vl b fm&n b' 2 g \4% &p a Hc.l. g gento%%ﬁk

d ) S to form recta y, c i t| nets
effi C:in@ rhavd“o'm?t{afilcé\ﬁl Q:Jlgsa}ﬂal{) )(11 d' cat epu? ethdr %?

made i 4on)NRe 1B Y11t dn@Qﬁef:;Sﬁdc(@idb) vol une ghd.gf 6@ %épmwaswgn roH,ba% 1&5)
ont 0 #hid @1 ledbetiel) axBndidd)in parBléMNdahe Ofss COlirdvert Halifly MOE-pbIS mafridfdatidnOwihPorhad t he
and raeEn!eathl 391t andCdabinbéifamdnt Meghot nent magnets put togethéHislalBodyequi I ed.

Howe wesntionbdn iaBove advBstilictaa | davigte devicel for The beann sa@l dridd efficéncy Ottabk anaaectus Be- de

t he owaving the holk@. of coil owi ng to the i ncwadissmoi, hedadss Mharmibre laggdigaps Betvaden y ok e
(8c), while the coil support tube (3b) tance, making it inpossible to
achieve the mniatur- constructed in gne piece with the coil holder (3m
45 jzation of coil, and resulted in Iincreasing the pro- is positioned
outside the central yoke (8c). The duction cost. focus controlling coi
(10) is wound into a cylin- From EP- A-0 068 757 there is known an

. objec- drlcal shape around the outside periphery of the tive lens



" E
3 EP 0 228 05 Bl 4 magnets on the one
hand and focus and tr magnet sectign in anot her
enbodi - controlling c |Is on the oFﬁ§F&h§%ﬁgﬁ 1 ment of a

driving equipment for objective Iens Therefore, the object underlying the

i nvent i Qfhnets GACHS 'ofld Mand: Ghdt REusPARSEIRK | NVENt boptidn o mayfot |sB&HoR &S Bndiifef bmbIMCY
of bot hednirMmkf cs8@n fheeer hand. Fi 9. 16 is a pl amentioP W daviy/\bdupmeRiorcsbitle NBHI
control | i Teréi6tb,| the object underlying the invention accor8ing to the padsedt@@éilibn; Sect i on;
The aboao aejeast effiGensy BEDLHDYadk @ ifdbuslg €qui PFig. 16 is &plgin viéw stiowingl ol enbodiment
shovi-fgeoninsing tallse wher ei n ment accordi ng to ofinagmat daction;
t he magnefhesaoie ohect is afmmdrbya drivingaequipng- | | ke KRp3 iheplarcdew shagingths siete whbreinone
hand anuient according to cldimpe as one enbodi ment of the lreagpetesselion is nformned i ox wing-tiked
track con®Geps betwegn aaighets emthe jope bandeand hand  shepsas ane embddiment of dhe, presenttinyen-
maxi nunfoeusrang ackecptiofiing:enlly on'the@therhagd 18 to ¥ny. 23 and FI|(__Z] 24 to Fi g. 28
show of arp@inimizes; &p thal ’T‘%""!“@ ®elra! affigepcy 1o Fig. Yie 1o Fig. 23 and %t"}‘ré? Fig. 28 show
enbodi n¥hel sgd coilp IS\PF’H pment for ob- Pr et ebedipaotsi hdriving egyipmeqt for ob-
i nvent i on Pefeeed e"‘b°d"“° gt g &nverios AR cor di ng’e‘f"(‘ﬂe {oR apsPiog i ﬂ\erR/?ﬁ'Et "B’ﬁ“t'm
cl ai rredc'?"ﬁecl'ﬂg’efﬂllf@f"ésr Is. d._Fi 29, 1. ki g.
explode wew

31 are \I;Igﬁgé&g@g?lybﬁ EBHE\B'I\E% DESCRI ETI O;% L % B@M and an_exploded 15
mifd

per spec ona view and an expl ode ‘Q’rs é?:n\%le %ﬁ) & sRiwing an
princi palFld)‘fiI QNIJ&QA ﬁ u% thelreiaﬁonél part | rn g GQTI

rel ati onz att ge,,gg};gyte,ﬂ;gwna r;ng,{tgbgogiw‘l,eqensarmng Iens der,
coils an ege‘;frgamm& eqmgmem for objectiV® s f Or Obj ective lens. nets of a driving

equi PJTeNtacédpdingCtB] 2 Erib¥dmér 3P thd Gredsrtlinld 20 DESEHIPAGN NBMtTHe! PREFERRE® EMBODI-N-
20  DESGEMiBE! ON OF THE PREFERRED EMBODI - wERfri on;

MENT Fi g.Fig 2iisSa geclichallviewtaden vh & M k) on line | -1 in Fig. 1,
In Fig. I1;to Fig. 3, a focus controlling coilinEg0) toFFig .3, 3 fdcas contolliag pair {d)al
Vi ew i n [fig. SHa)d$ a\pertid lview-in pérspevityalisibw Nt 0  a isC wbind dato Gatylisdnieqd shapecarowid a2 caili |
i ng diredtg direstians inivhicth prevameat eagnelseig nesss  iswpporRdg tulsulgp pedyt(3) gositiotrd| cartheowty
(3b) posiusé derecbntssilinghieott dreek andefofusrareont r olet panigof [3dens holderd). anddour dreekscontrat:
er part dkeda | ens hol der (3), and four tradng edn{ii®| Q15 (kY and (11d) are fixed at
l'i ng coi I_"'!B it!! isAn, ex?'idfdlﬁyfsﬁwy viey shawg (11d)ema}@awﬁe@eéqcuwogtrollgg colh (19<Ongy
expl oded ificine Jais QUIPGPRfPrsiive 'VE Al spacbBoBpralastito iR I EAIOSERICHE Koi |
(10). °the drivin ui pnent f or *%DbfE %"V@d Pihg; sidaof sgif ??q,lh der 3
proj ecti rf r' af ?"FHB ?"H'& ggﬂ"tﬁmﬁo‘ifl s 11 °?' MR P a'°""d4'"t° a fh‘;'"r;'ca' Shag‘f
30 are [ pe%e Vi gf 8'{ncsql d l ens i go%i (15 ; aiktg anglw % %:’O?rr%srh
\élyle\anzhovgh aﬁrr §rﬁr§ ql";tr]y?turees ITr{g |(:1§0§) ' M'f' ct%gﬂngﬁéﬂ 8’9 Qecured on the

] rfaoe of the coil M net sectlons (60, 61)
centeri nf?rtiolé Q%&m%ﬁa eﬂ\'/’bdoitm trac iﬁrecaqglji QZIO Iiud r| ery of a disc-
per spect 'éﬁ%oc‘ﬁh&Wop orfbrloRCh RREGn he | N CRkd yoib tda). aEach n ofvmgaas 602 81)
wound ar Qiibdios & it MékRgsadn embodi ment  of  Stehddiet, 4 Bnel Hlécel bPkdd controfy péPmé-Or M
rec{ gngul g, 7SPaRRfal pHnSicheHBwIRg the Riréd1e per SR @TabnolS(ESHR, [(FbY, 19¥)0KE $1ad) as sub-
35 surf ape inokhidhltRe pambnettlhagnetd/mgisetor Seqt | pathatendmadnéts ahd g permahent maghet h)al
Vi ew i n pehtspieg both drack addnfecus iarfiy. & sranged &l the gaphdiig obalinsin germprint ipdgastyin ade a
di sc- entfwel; nent of pernmanent magnets fi xedbricontrblling both ttackand yarks Thdpegrmanisic h
secti on dfig. BaparstFig. @®Dare @ Pprspactivecdewani of t im@gnetst (h9ad l(Hb} are positioned on both sides
consi st, anpthesnemhsiiment, ofofmagnet séctionen ol | i ngf the perpaner} magnat (Be), bettpends plavhigh| an
vi ew shovﬂ"H‘@'“ﬂ the pgpantipvention and a diagiema¥iggnést s ae1eklp the(langlh)in sych gevpy ahig iceogph as
sub- ti orvigwnillygiatios, a harageristicaifcthe sﬁ*ag?‘net s i Mt B’s‘@"‘Fﬂr‘m“ gides (htafnid Hbwhi Bt s
and a perfpfag bamagietinet 6;% control I'ing boPFfa‘lef'ad!ke %‘ﬁ'&l(“? cqilf, (ifp)g (11, sgr o

inthe cdfhdi® @ vipW, e fagnet hehthe @ agneis (19a) (19b) 0o each
for cont rﬁap?ﬁﬁd'"’f%qgﬁ”s? R
a

prRlons '
o ARPPtethen The 6@?%?@8 °°'# ' °s ‘ge gg( b)

ar g a per aﬁg"g@ 11 Ifb”%n%nae ) spé 19a ﬁi?me perrr?an@q ma are posi-
si des an% g%% E{f’eﬁﬁf % "on both sjdes Of §"i
magnet (Gl ﬁ% skl <D e. ,r.aeist ing o enaseo?e,nth a.la% 'th%rle §uch A
di agr amatyidy iifsRating'aCcharalt in Wd B @ 1 YachotloPv (Wcﬁw

i1 ust ratﬂxﬁ%th@nfa Getkisaf bih 'a§&h€odirﬂ%ntt e St%t e (b whithgle i Bhrbilel® th&QH @ o

(11 af) 21b JFigMib Glo @bvs Erdwind ¥éspék-t he NRGRI1E), (11d), so that the permanent magneis
paral | el ttvay tHacstaid) whdreify 4)recdbs dddémmedial-S (11 (mj), ({9b)l fded , ealtD ofhbig verfital Soildsigdsan
Vi ew shovinghg frdele cditiolling ic6iN®g prbvidedtdnak t he pAEHRNED) onrhg vppaitd SiGaYf, the vzl
face each nmagnetic fluxes caused by the nmagnet section ot her vertical
coil sides (1lab), (11bb) on the op- shgwn in Fig. 8(a);

50 posite side of the vertical coil es (liaf), (11bf). Fig. 10, Fig.
11(a) and Fig. 11(b) are a perspec- And, the permanent nmagnets (19d),
(19c) are posi- tive view and a plan view of further enbodi ment tioned on
-both si des of a permanent magnet (fib), of the magnet sectlon ‘as weII as a

T T o . b



5 EP 0 228 055 Bl 6 coil sides (11 cf),
(11 df). S peri pheral yo (8b) into a yoke
pi ece The per manent ?mgnets (6a) ((2%845%%}% for (8lt;6§1) and a yoke
piece (8bb). As to the permanent controlling both track and focus and the

track .Ghdies (1 g4, further mniaturi zathOhdidpeRheRf FoREY8LS Mo d Pdke piece
Per manengyg r&ﬁ% nZ&:%?s ©a), W) inC@BIHST  Of , 8baPhridSd e Bisco (BIBNAsQY the pbrviadentl]

t he MagRGhitg oM #Ek b fo&% ARPING tradkl BHL | C NBGAYASLS:, fukhel Giniatin2zatiBR 0daR - be adzom- I ar €
ear t t«gliRyERhdme ihghdie (104 K €ad) Bensierad, Of t hetisell 29 Cmeanslion Litlliying tenmaghets meing er
towﬂ*dortéianaut;ﬂdsﬁiema@ie&smeh EROA&ING. S Nirkar catth folnotents and e ket instead dof the

per i phiggdyradiéhy nemive the | cgntspeadrd nigs, outdide per meplastid magnets. Sirglar lofject san dberebtainedt i on
of t heerfpheryn Conmteteln ppeaking,n tes pgrdanent 6b) hewere b theodoasiruction toh dher peymanent niage e
nets imagtetse(6a)i (B biaviechpalds onlifielrlmmersfaconhi ch nefseingthe disecliens ofathigkness) whiels agnart hei r
out er sidexandsil deles auntheieouter faea gides wiilet he popeged tiy thei palasitve diferent chy AINGE S as
on t hendemeengary te dhe hemprephymagnals Balgnde s 1'13\&) in F'916 a"%'ﬁ%\m?'?ﬁ'w:m porangqYy

Fi g. 7ebkNbgvperpanepihmagnats (tacntod) N t he g @ T? Wi ‘ylg%“ph ve
N PRiBY PFéthS'f 1nees yace cigp pnch °'?Pe°“é 9anged, pewfaf’?? NJ '°s 6 8 lovHr 'F d} nner

face %Ps'd(efa% d§ 6‘¥°E’é“9 n"‘P P‘?'es 'Pe fac esrgay an mnge?fup "lgﬂ %ve? aces
bei ng f'&g -1 he e t he
per maﬂggr;y 5(5‘2 1:\29\2:1 Egp f a ne |(§I wt oﬁ@ 7&% tll‘g
(11 (b:)b) Pﬁgo1 ctha}il ; t@nder&uﬁrﬁnt Igglﬁts (éé;e?sbi)e' ng
ol a?n%le t € pﬁ‘é Wtﬁ round in r&di$ €,

&HAQ1 dai),

6 e%lf H:') TtheynQélﬁﬁ&ac IZ)?r),mm Flamthe 208) | dn@ {3R) can b6 QEE))edfoﬁQI% dpp6r 843P OBsdcR
ver t noPﬂ' e sxlefist 8810 the QQ):Olﬁnd ( 28¥haneNtagiot, BatiBesb yekesBig Mejuired to
fl UXE%.de((ﬂﬂa d thé Ha@rfb ic ﬂt&d’ur{nihéd'bﬂl thesO t habe demigeterhuteall§ fotivaes magretri ng from t he
per mangefior s Rickor(Hsubplied Bhthe verticalichif er ent i Acdoalingr iot the apresestu ppdntian .as Fder
exanplsiie @fob). (AOaytside( pétipheral (yble J8bRIkd (19 dgcribetii abovee the ouagaetisactiossd(@e)l (61)oare he
coi | (pidviapd abigethagtsias iperiphdryof thenitsicng Zr oeonstiueted wiiDa phirality of imagnetic aeleshdif-
fi xed lie1ydkaag)uppah o wayes tofiore scingiliket er i or foteot in fpoladty tseghi that thesmagngirliuxesydit o
t he veshérecaid ezoh Ipermaasnbrenagnet argegpwed but feteplsia Rplskityseagh anothey iy e magnalit de
( 1Lbf )tightivchnt the: innercferst df dhef eutsicerneriptiersly f r onfluxprcinteiigkingaith greh Wlswop'ys'q'ea @ each
magnetyokee®eri or to the interior is suppl el ekeped ﬁ'éaﬂ'ﬂéer?fl%al'" djroctions of
Accor d| nlg “EQ?%‘W@"‘ 37 easeriped F"PRY%r'WlﬂB‘H"Q as*”“deV°°§’Tsdé’° E‘LE’LPB to 99\ % ' Lsides of

peri ab):u reeat on the; 5@ °Iab0 gF
CIT

ut|I|z tg

are 'B%c&lémﬂa??nd )t(mﬁ) 5’5“( ka E;) e y gneetstseztlon ave &E}W‘ th
a pI aéerprfgp ra o ;] écE, th rlcgl ral \B Fﬁ‘E 9 rma
ring- IH K olderg;:{é can e r 3 haats t gv:ém%n t}ldéfénp Wit @Ei lkgnd

each p%f ésca o bl
i . e. E'&IO sI & et@ Slnwer f Qﬁen | g h%a?'aﬁlﬁ) sg%dnﬂ’gﬁ @Jntral
f ! uxesthé %rtﬁzsl doll &y diﬂ oG 11 Cal ydk@lige), ShifbAsothStRe YAK Bortidhbht magnets

S {0 e i6REY abciR feel ric [cﬁlrrén} fromthd he di Edﬁﬁi&ﬂn@ B6th® pernbheht tRaghéls @by, (Sﬁ)tdnﬂn
descr i JaRigal 3bI0sRe (1Yb)f 1 b} Bl the ActioHE C L AT Sthe BB p&MIRht 18NS cBsislingy &I ekl
coi | sifdmmnait fluke IplEMAKiNgG! Witideath @6WiRg C CUT hedn inaghiatst (ngx -+t T9a) ire @osionad so astthe
t rack dwedion 6f dlechig chdnksSare W dittddgnt,tibre Ut i | maket cobtact! withgthe tinérsfadeldf said, oufsitid b) |
(11 c)quasiatt fridath cuihsidelin the@amedifectionéncy of pariplerdl ryalsk (@b ricradinghn gt thei dutside s
i Mpr oVimgroveathe affiigatidn efficiencyrefgheeverticalwail h f or perighdsal yokadBhy istkeptdiighly aeptratelyeit wilgnet
sect i csidss.(I8@Jher WOy, viactere of megnsii¢ fiyxes pessi plesiitaln apeiae (aarh pasyResitionings of gachy oke
(8c), intarinking rwith plachcef ryevtied! c%ttm@s«my) on t heeransi, magnet ehersby: 4 ElghY Hspcisin (3)
can’ bel1tost atecdiffaront @ae offerr Bt g7 gAgle oB5  pr Sving @auiRsent w&b%eht%naa's er i v}%her

wi th t198 fhish howgyer. aeaHimitod 0188 pshy nar k BF'QFP F'% it shoy ere Joke

(8a) rﬂ.ﬂﬁ%@e t% PB’H‘E‘@F&%%@P‘? ﬁﬂéf‘%l? °§/oke ( ’d"; °n'8° ’P% af';_ t

rragnet C f l m U %X @ e Ve |I'l one 6::9 eac! nen

central f\ %f a‘T §§IL';1 eacq % i af) %63'{ ﬁ%‘s

(e fg)ct r..e., {i ss. Jhyprﬁéaﬂ? Cile mgne en,ean %} 5% ar e
ﬁ:ﬁ,@ b)s§° 91? Of s b %}b)55 a‘ ezggl rect | ons % ﬁ&

su - pesaeiaa&m enﬁ%ﬁét%n&%ﬁ Ic&mange Id perne- af FPReRRthe nfabﬁ&é%&ctubr%t @), i@ki ng
Wi th egebiatby. 0w sR@vn iRERL 5, RO po - 19¢hicib@ grsiidbd b BRCsideOof 3Bkd @a), are

di r ect r@yor (86) HaS tarroteh Qab&)rwmw&amaﬁ.dal SO didrsuc®Biby nie@is-of hifBhild @nagRutitaier intoi t h
the inner face of said outside ques act on each coil side in the sanme
direction to peripheral yoke (8b). Acgordingly, I f the outside inprove the
utilization efficiency of the vertical coil peripheral yoke (8b) is kept

hi ghly accurately, it will sides. In other words, vectors of magnetic

fl uxes 45 result in accurate and easy positionings of each interlinking
W th each of vertical coil sides (1lab), permanent magnet, whereby a



7 | EP 0 228 055 B1 8 triple poles of
magnetic materials in C|rcular arc Qg ends. In this case, the

per manent mag- shape &t a prescrleng%% %H1whereby-pernaﬁent net s
(6a), (6b), and (19a), (19c) are fixed in a radial nagnets (6a), (19a) and

(19b) afigle PEIESTBNRBINCP Graterials Wi diB@dri £ UNAepngORRT BHISCIR tROBRE, HE bérBhoR m
Circul ashapeedta drédanbed (ehgl) withsy Edfdient al |  Ohetd BOMEBANHdNEha], |('@c) & fxed A VEH aﬂl
ma.t er i ahagnets (ba), {10a)[asd (TBb)@hd peaghemintagf UNCT | @iRkGtioR alﬁﬂeraéile-fpia&s BonBRICHIANG MHircular

rlrf snetshigit), (196 and (18a)) all 6fothgm divingrisgnet | Z&d miaiiefic NatpiRl, @Ad 98 pbrin@idnt MEYn6s
des Henttions tshme e$ Groempemarentinggnetd tad Fb g. (68), (Bb) iarN Mbgnbiee ifid e Boléy6h ik O S

pol es orere tescribed witke refarence teFig.ov todfig. 3Fi .  Siplir face sidesliaad) Infi T8t gols \bh @éir outer
face si@ede famedaFigosbhis aiagramatist vigvagnet sfa¢el 9des, and alsoihepetrasentaggretsqreal, i ve
force isHowingetheimageaiqmstive force (in_ the direclieri ng t h@9e) dadingcthé vertisial cdilfams ((12)ati)bb)
(11bb) %ridlh; dihe mepenet et efEver Beuehah  (60) are FRagnetized istocH pales an dhefreignee féce ed
into S ??ﬁ"&%‘“’bﬂ‘a’c \oi q"s‘f"ﬁ ?b°Y°a6’é flewRgs t riact $idRs anthdnto Nopoleg @n dheirtauiter 4doe sides, by
f 1 owi nd P" "'°°g gege ‘gg chgniiel- on t hwleyeby Magpetic fexes different in pelasity each
prescr |ﬁ%§£ ; sho CPPi 'd%' r"é’h‘f‘er We MePaeh ook CPIPRY @ Suppliggh &3 e, yerfigabyenilisides {Tlafkes

di f f er c!‘i‘f’"i n chfi%, thellf® §"‘hﬂ1°d‘l?F"°T' | eelfs 0. J Wbl d
in eac rc,ﬁ'e gsfgécithe 5 frént éj& ert i caf‘ ng g'fth 'ma % pf) ¢ e(?f‘;?rseﬁft'ih?)n
shown JJ? k aitd tr I| ggl)s( g rllrgn?r ceag% ;2%
sides (4h I)ybn ;nl |zat|3?ﬁ ﬁ{& Mbl@vﬁoﬁ ?—M J) snge | S
And f Ursh@ in Figh8) anBNR yokeC6), (@b) dr ol; aﬁ e E
per manaeiic BRI edirce (R hertical Soil $Gs TS nt miglﬂﬁﬁ % (16 Am hﬁn thgck
cong_/( G iafe dieront Mrthe>ving @lrddtis0oflREN  t2h ACkackBhtr Iﬂlﬁ'&&ls ro ' ng coils (11
a), (lldyurendiromeths vatsal fcoic @Bed{11td)e UNder Bydfidich WA S b&AH a8 BndwAliR Fig.
tripl e (pobend (tiesdirectiongoéfrmagnatio Huw@B gt S ( 1961) the CikddRy ard Fridgridti RARGRE cohbitrlicting
shown ilinkirigi wjth @¥h gevdngt diectipo lok sledi@bdur- (8C) thé Bt sectior3eB0)f (88 bdcbrRe ki) @hd
faces aéntparhaiso pliffetento tsques actsont eacinetil C Ci rthel cibaranBesnibedweeh @heViEignbtCsattiofO(eh),

si des (Sife &f the sanfeciirestiomtodmeres tiiel@iidation( 1@b) (BUrandtredmaivedatithey! ydkes G168 he- ar e
di f f er @fiiciency of thevericahgoihgidesi r ect i on of el eccome b@d as LA treottion whéra thecteick S .

tric curr@AR if Ce5h 1o anagest tspeligns argidonsi des qontialiing coils (11a), Pdblcaré biovidpdf andtteer
in det &Mctedly wngyihe iPprmenest magnelshyndeing ¢ heCome metaW nkf” @fotherpovions.aTh raletios

i nt er - Muliigolary "?352?“8% r":'aﬁhe Hirectiopeffisiatc rat eetwops LE skl i esproseptadi byihentgrmwia; h
each fI’ \ﬁm;‘?'g iy (g N magyr 30 ¢4 Hﬁgﬁétw"?@ct'ﬁéﬁ icnes) of thegtepk
becorre th res nm ’Hf'FFterent °°f'lFﬂ"' galls 419 QP)each coil  the

] Bgrio this prakodiment ¢
TR T .n%é %hztivsqz@g.. éﬁ;%? T ey
as

(8c) b(ﬁeu Rof the Ws ion (B% 11 and 11bb 11bf) W

LT 2t Ol 0 e asen i n ( f ( ( ‘%ﬁ @"ﬂé’im? %f on-
contr 0|a||1d P0d)C WhithSaré on thé LBder #ces 6 OVi d m n{ ﬁ;

per manesdh pa@iék Mmaghadl ﬁrsuch a way @8 @'&vétar r ow u3§ b I (11a )I_

r ehat i @ereblintorqaploanakertg Rbhelietiuxes) comt t he Cidaérﬁ% l 1961 tﬁfsk Q@r\tm tulblg

and LFinggromeths eagnatsqehb),lqpb)tihasef e dotloh; as Sheawdd in Fig. 10 an

per manding betmdrack ar@iOfocus| EirdeEfeiRld InFradialt , wher eFig. 155 stowé hinCéanms o‘ﬁfsu&hhe tIaEI@Ck
nets, Mdeagliongare guifedrie be dmiderbinreeagis mbdrose p econmiliagéoil (110)0MétIdedckibsihb6\d] Wiereinl 1
a), (1!°fl§)P°'en§g§'ﬁaP%m%ﬂﬁa*t magsaete ugdenuul-i N Fi N p&e @htheFpegmandnt raagnet (6b) fade the
conseq iRk BagngBzaliingi ng to this embodi ment abéye-meokomestiverteaigoil Bitb ) 1bf) svhiah is
di agr aq}%t':'gcwpe:w éﬁ?fw’ anothes empadiypant ¢fc  #4 i Sardilef fiae thenshatt i pwhiler$ tpyle axidive

ot her "t"PRj w@t BRoPipcle feph WherP t he dlefmapent syagnst (6b) faceszanother vedipahlcviied
to bot ds W@'Ptﬂeﬁ%ﬁ“*"ﬁ i19§"’the| ghtsidg{11Pe magnet section (60). In
t hi s Cen S an ~permapn ent are gl (]( b@cordl %ﬂ_bg th \Mafticah sides H)f) and
nmagnet |n tﬁi}tg orgi p a co‘r aml mZ' r%ZOal% 15 gen ?oﬁfcﬂva'w the tapk FPI@“'Q’Waft

(4) of, e&sa Pk ogind R el
faces and

b row

ack 'chmt Is ﬁa ) ell um ergofq\%p ] |F Ccﬁa

per min@ﬁ]&h J@%ﬁ&neb'?esﬁéb@ Iyaon"% an coven the mat? "hg : ets Ia ar& ?qp"%dl des

-of  t WOareQird Ricinglohcitdther (ahd tHamaght® Edefidhs| N OF Gfefeaded Il oous ut
COM  (80)AQ8Y) @ ArfaAged! iR GlichCOWay @hak idyg T & C%lsQ%ﬁ‘%%ch n'tr6]

(6a), Cdnbit of nhellpembrdht MAgHbE Qba), (BK¥)0and MEANFocud ool B4 at:ﬁ. er HG

ci rcl e(18a)L(nab),i(18cY nd iatl constructed ifroh pietd ShOWs alnRlAPhReral e§dﬁ t%cﬁ ESHESI l|n

di r ect byomagretizing eguinagnelticc matodal @Gt céntted f Or ceIRGIa)TAGb) menfidibd SHovd &8 héi®inlsudhl

| b) that described above, wherein netic pole of the pernmanent magnets under

mul - N pol e of the permanent nagget (6b) faces the tipolar

magneti zati on. above-nenti oned vertical coil
-side (11bf) which is Fig. 12 to Fig. 15 show anot her enbodi nent of 45 in
parallel to the shaft (4), while S pole of the the driving equi pnent for
obj ective Iens \/\herel n per manent magnet (6b) faces another verti cal

o Y a1



-9 EP 0 228 055 B1 ' 10 a way that their
| oop faces are protgudi ng outwar wer end of t count er wei ght
(2), and the in theéstate of belﬁflygyﬁ%ﬁ%élpflxed on thquutsi de supporting
rubber fixing pin (35) is held on the periphery of the focus controlling

COi | a(wWe§ knat thilEIb&) taceb 8% Protrdding oubarl, | N & 10w 6ndOdi thd) Couf@NWaEH: (BNald the
CONStif Yot stad1 oPbeing fightiyl HRd loARY oltsidel  Of  t diBpdrtg Sullbet g (iR )(35) as Gial lonftas M NQ
Pr es Gliigherl of e Jodde bakrbilingt doRk (10D Maéref aces ke (36>  supporting tube (3b)
CONCEgrb,lin the \asb bof thé eoniventionabdondtioctioper nanent  Oadgwdbwesr paradf, the Bit hotdec (3, laecoit 0i | S
beax-Homging B@pcribex gaps beikdee the imadfadebief f o€ USsupparnting obibe (3) Edncenric ithl the , tutiwar t he
exi sttienpamerfentt magnets (68, (Gbhemdothe cotsoi | ( 1ipririgs(3aldsi inctalled, and|thenfdeuscantrollingape on
t he t(Uliske (11bby theieisterice 1ofi the tladk] ¢ontradxt r udi ¢l (BUisvwouefl ip cylindrigalshape @ithe tuby t he
f 1 at ling exils (13e), (1he) exuging ouwardly e mepf t he @blofwdhedighsides of ithe righhandyelt gictba t he
f ocudiored pbpys| the gags helveerpihe dac %g:tw't rack 'emsnholdsy (3), rk;c'teﬂnt@""em (19,1118 1§ ng
coi | fipaeplt (hand her '??ﬁtrféﬂ‘e (’Sa) wou CF('%%‘*“@S“ ar s{paAP inglal %E‘E %mgrfm ar
in

hap &caegineressayiy &gpen dosy Yo, Ty epaling el
oxt Pé%w“vm o poi onye e ore. unneg s oy ty in
o ﬁ%s:z’fggm e qhe Tamn o G
s f gf %o&‘f Zﬁ sﬂn %; RJAL T 319' nxn a r. éﬁ o.i. o (éi g ke

al oil
the r ack cont lh 1 )QJHS inf he Ou(t| ﬁi) QE éeH ﬁ’rlﬁé M gn&tL%aﬁl%ﬂnch?éo)

(16a)con &ﬁ %rﬁer WRbduf cbi REi. P | Ons olling " Pérmanbrt "Yaagh

f 0CUSra0Bdnfrélng! d3fs m&se(ﬁ@ andGhéliddes MBI N @), mgnhnmme&&tr&uﬁ@) yoké@l%Oaf ace
t hg_abmfing coill (1), W8 @BitHandn® magnbRe@d)f 2k C@OK). ™ol yokg (308), (@b sk sbuntétsH thened

t r aC Koy, 0amich @ld ardfiged Glohg (hblodiside éripR) ,  andodsé (36) ik blich 2wy 2316 i@ dpwaid. tThe
magnekieésC ofpinédd ool @l dtfe ROBBOHRIGBCA- C ONCREUSicorolliite pdainantandghe, (60) a trdckie

f or mashghryerit fol ¢dcing bokh reoils! (I Ng(1Penthaiment  Nacpniediiing peraatentroaghets kaab)ngbl) oorsist,

( 11a)mag(elit lpplefacbs theiag fab thesmost Bidtive ( 6bb) foasemple,aof klastio magrelst Thegfogus kertrok 30a)
cont rsoel gapg coi | (10), the permanent 2amgingtrermagen) magred(Ec) i8 GlagnetizBd aadjaik e s
(30a), W@@@O\ar@bﬂ@nm ditp pormanpi Magh) ,  whirarhthe centas tawardglescoutgids mgrirhpry. while si de
peri ﬂh‘s (6o 48b) (ag provideds with the 059SeEs t 0 e dreek Gpakialieg Pemanest jmagneby (Qahbse
coi | 16a) (180} hlowevep, suehcigpRssasie Apt.re- foc@%b)c“f?nt"?“ﬁer‘Pﬂ 8 (PRiarihe differenf fiee

(6¢) airg. {f @ gufficient ¢ ‘é’lﬁ’e‘ﬂ"f’e fso‘?b‘al'“é'&'? Hy bot h“”&‘?ﬁ tl‘%“R"ii’)" the( afhyndg inglag F?Eg"et'z

cont P19l é’Pé’F?Fa‘i?

an (fgesses 163 3f6b ah I s net| e f es
Egln?(;“i% ? 3 16 nd also, as shown in |gT exanglangementfg)rt o co ma a?lfhe focus con- OCUS

agn %d tgﬁjﬁé %&Q erman nt m 5)1 (6a) | ¢ htrolll(_r:\} cail (10 nd the ?;h,ﬁne[?%éi;gggtem

{!
mag &h ﬂ}%& e Qyts %' {'h¥
twet:ggp é?. %Hgy jﬂ-ﬁ'a hB H ) Pe

1 (hide o, bdiit) emtfs’ aent
mign%ﬁ) pecé conétihfébi}n -a o c\.(aer SU:Q eﬁﬁﬁa%ﬁ&@@a@ﬂ@ob?a’e nlal glf'i:tlzed #bb)
are Gpg s&oryumt.@okah B ls6t@reB @h ol ifnér fdd:ef f er engoldi-didksht &3h othdr,  thad infaRdnt

dr{ Vionghefrifg-fe@ dufside Perihérpbid (Bb). In theen t hiagnbtg BabRitebb) Mey bupbly theekdicalliopol ar
mMa.g N easer -thep eHlizatioiTiefligerich €is timprodedC amtl I Ob  esidd (14bf, {€1bLS @ndOthet Yertical cdi) sidaé i on.
per mamesvier Ntha) peditioning toh Peiimatdnk nfagsess ses  ((16wh), ,(11bf) of the track Thmslling balls (11a),
consthecrotes @yl S nmade by the separate (166)b) sitoie magnefis figxesidfferefiia peldriyo, as
shown i Fig-PBdo Figa?& shay ethenemifodimenttief conbi naiNexirexpiénatidnds mados theeperatiod, t he
por t idgyindhequipment foephigefiveniensnesgerding (G a) By fflpwind & prgscdbrd) slectrio curantiont the:

per ndffchieseptigyqation. ("6@{ i spP@ratePEANSAT i g nfeeus congrelfin (10h éhedrs holday (3) glides
and t“l’I’@t ?fd'i‘Po?Q’ﬂi’t“ f f‘l°1‘r°e°°f‘ﬁ’°£t‘i‘ﬂ cbnt r oI ip Fh?g"%m %‘0‘&"?/\%‘? aﬁ ey ﬁ‘&'i‘féntt’ a’i’i%ﬁ@ net

(6af W ux and the orglgjp gg?:g%rgoﬂa g on igggt.ﬁ;)llm (11a P)hl S
enbo§°:§1@ fﬂ?ﬁna ?R"’g;ﬁzfé' afgnfgp-ggg)b)b;mpg" g@g‘gﬁfﬁfgm cf % ?:t In

ls coil_with a {na ne

a Om{; E ¢ Iengﬁage th| c rm ne
V\’h'che j érslg aﬁ le 6:&21@)& 5‘?‘% &
that &&ﬁmgﬁﬁm& L ol (35)%\ Lke i xaak;ﬁ: .
nagn X4 i onHdasé BBYh ¥udh ver thé @6 gﬂb rFé@&ﬁdm Ehd! bt ibﬁd@tah@n
ef fi wagnwav tHeSieris HoldeN B GoatRB @t a cAidtanSi A4S d 18oal coill 1108y (1384, {1 Yehb i
COi | distaf@SIdDIG B¥531(36). e RS hélied ) g Of  PETUYROIPonBIRGIEAS both ends afelshbpibd
( 11bfmountbd th@ $uppdilingCabtiek Ghihg pih @) | S ( 1dith) the ARGREE Buxea Bifferent in polarity each
(11 krowghtahririghike BupGOvirigi wbbek (B} digeddenf f er e ndther,NwhdaEbe rah t Jectrdmagnetid JorteD adts gn 28
show ot her enbodi nents of Next, explanation is nmade on the
operation. driving equipment for objegtive Iens according to By
flowing a prescribed electric current on the the present invention, which
is a separate arrange- 45 focus controlling coil (10), the |ens hol der
(3) slides nment of the conbination of a focus controlling coil in the
: d| rectlon shown by an arrow mark A to adj ust (10) and a permanent magnet

o r



11 . EP 0 228 055 Bl 12 both vertical coil
sides to increase the utilization Eﬁfﬁ rqazed, whereby the reduction in
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