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this zoomlens, the third | ens grouproasgmer Bes a positive | ens of which at
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a schematd c seleintyerain wiheaal hegnderstast Inseninciion Wik the Pﬂﬁ‘éﬁ‘gaqﬁ'f"@ﬁg”’fhf?h't he

ar r angenent ofF'<F1I1d§athe"PF'GSP’es&NaWﬂPfﬂﬁgh‘b@@e&F‘éaF f“l‘°9’€'|“ t° ntion;

di agrams showif ﬁ%ﬁhi”t‘%ﬂF diggsar showing, A a"a%af'? N ‘ff l?eh& ed
when the zoomf'&Hs 8‘F°”9rfﬁcsa'%’ ﬁi"?ﬁ? 'p‘ g Ien §s|ma"
posi t i on 15 d‘5t°""1ﬂl"[§§e“te aWt d b@ %fsm ::1 f,ﬁ') ea"

show g hier FR M B I e @cﬁa me i e
zoom | ens of t 4 rﬁ)ese e w rhd a easm{ Q.Jad,sﬁn
FIGS. 5A throwg | soth t|§ Qe%mqheﬁa bl Sl ﬁa 61, Fedbeoaly.
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EP 0 493 261 Bl refracting power as -a variator, a fixed third | ens group 3
havi ng a positive refracting power &rnd4gsdeoBith | ens group 4 having a
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of the sec 0 up £4&vingd Mdn&é&ra@ﬁwgtpguéfﬁﬁ& ihdiRed HEMGR omplnsatdr AMEioR RBdokreding a move-
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a bundl e of thedpurth lgpsgrqup é padA fedyrgd 'E‘Wé'g'TtrﬁﬁPfeﬁ“W té‘h%‘ P sys
smal | er t hagetgssducsd. thefespensivengsytathe tgqng'ﬁ '°33 f |a dﬁﬂ’ f

group 4 can“B%‘"?"é’d‘B éF“ g fiiving canbe g’ e ns

gr oup dri vi I‘? gg eerpc;%as gem:ﬁ;gﬁézsfént éozr?gq\{eg%t:eagse Ee uc? Qhevﬂi%ﬂaﬁ ?

magnl fichi 8 er, t ége 31 BdQ eo%eﬁ&qfat?e :J1§£ﬁh itk hen§51rél'§resﬂebﬂ’vﬂy

i ncl udi ng t F!rg Pahd I‘%%I&ﬁﬁ%hm%xﬂr sty ¢ ddudtib ik Glso es-

Further, si %ﬁ' hL %.Lﬁmgaqsi? @,ﬁeai Rur cwnmmarva RREB1Gd forinbRad thé eapericdl Slfface.In

nunber of th s LeGEISGR ah Qsph Ral SHRER &R 1R sPrRRcalsber AN SRt DY tHeltBmbMHBbrEL! @18 Goditive
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rel ati onshi p exguresm & btrderidn ethertpnagrowps, perfigularly osthsfourthdens gradpldiwdicifdcusesan intage
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such as ghoswrowerastaMarigtriefixed fird lges greup B4 EnaF Paskie rRfEagting poes@nd éf?g "s grou
opposi ng t hehavitgig postiverefraclingRoweresting o E)c‘t“f?é"?ﬁh‘;j%p’g‘f‘ d in that tf 5 'feé’ P’(‘f@ f°ng
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fication the
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side in the trﬁé“&}i?s &°°
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now be described with reference to the drawings. FIG 1 shows a zoom | ens
according to the enbodi nent of the present invention. As shown in FIG 1, a
fixed first lens group 1 having a positive ref racting power, a second |ens
group 2 having a negative refracting 45 power as a variator, a fixed third
Iens group 3 haV|ng a p05|t|ve refractlng pover and a fourth Iens group 4



l ens group 4 is noved solely in response to an arrow A3 so that it may have
a focusing function. That is, the zepoudseesBof this enbodi nent i s conposed
of four |lens groups of positive, negative, positive and positive groups and
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bet ween t hea ﬁ&ﬁr@ﬂgns 2@ BSndBd 8 tHa négaitndnlasustich b4 Theahifd 1646 Giafp Bis cambrised oftiwd Sépa-
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conprj sed 0#2 pondedidétht menistasieias | ens 11 whose convex surface is op- 4
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éﬁ‘P')Efe sat| sf actorily
correcteg, while aberration outsr s 10 not deteriorated
t he aspherlc

by IR YG SORd ﬁ? Al A ok gl
Wespec tive equatron represent eight fro aﬁTLJ?Q 9 pé:re
shown in El ;%rom eﬁ{gn entral EJﬂ:ce lrt:d:m (@'o rﬁvg kl'}é{) i éﬁiﬁh Al bt ﬁellom fhapcﬁ

larGESf g}n:(?og'gn glﬁ‘ Ese thir entlh errRhSa!\ntdlslv % ig}&?fagé;ag I’I‘;’I &%heng lsﬁﬂ&sgﬂ’egye |vg!

(i =1, 2 surface;r i, 'Fr Jn@ﬂb?l%ﬁ' At ds n&pﬁﬁf@c SAShURRILS 1hB Pthisurrdee, SepbaliGdly.
and (i +2l)'f, e%&HhE&QI%urch@%&%feht‘é%Je)éeta Ewidwder, ni and vi represent the
refractive index l'i ne of medium between the i'th surface and (i +

1)'th surface and Abbe 15 nunber, respectively. In this case, third, tenth,
el eventh and si xgeenth gyyfaces arggforned of aspperical surfaggs,
respectively and the shape of the aspherical surface can be expressed by
the fol | i ng qoaté.®76(8)10-f ERR]. 102 % H®-bovke 18guatlitoh' (&) 22 * éfrEsent s
t he height fromthe optical s rese he di sjance Sg apex
fromthe tangleuntl al™ %Pf??a’éel I%(I a"p%? IOlon§t Eée%gtsgpheﬁ'locsal goug'ggac’leqilansth
hei ght Y fromi hg opissaak gxis, -Rirehi x203s 10.213,x 1@)s r emr.asent Lot he
paraxr al adr us of curvature, Ki represents the constant of _the cone of the
"th surf’ace kd OADR ; 69REK, 108 st 2AGE ¥Bpr exbrit b8 pifel i c - 133 rF A0
constants of the i th surface respectively. 25 These aspherical surface
coeff|C| ents are set as

In that case i@ u(%ace an he lIﬁ't surfac res rvel he surfa Q%@‘Eﬂjtwe IeEs 31
107 Xder?%hethlrdp ?% p3|rL no relatl oth o mag %: Eohdition
0. 8‘2@1 x [ Pppesed by %J‘”'"% 1 is‘ %q ‘;so" ( 197 x 10 6
-0.215 x [err]ghen tflle vaitids &tt{e%é' ct| Iementl:@hown FI@ 2@9&% f@lows: - 0.419 x
[err] -0 . err| X [err] In that case, the 10'th surface
and the 11'th surface are respectlvely the surfaces of the positive lens 31
of the tHfrd I ens group 3 in an opposing relation to the object side and
the i mage surface side and a condition 40 expressed by the follow ng
equation (9) is inposed between the above two surfaces: [ERR] Then, the

val ues of the respective elements shown in FIG 2 are set as fol | ows: 45 50

55 EP 0 493 261 Bl i Ri di ni
vi 1 % 27.99 1.71 : 1. 805 25.5
55



2 " 19.62 6. 86 + 1.589 61.3 *3

-173. 25 (variable) 4 . BP0 443 261 B1 1.14 1.834
37.2 10 5 10. 67 3.92 6 -13.3 1.14

1.697 48.5 7 14. 34 3.29 1. 847

23.8 15 8 -112. 88 rRi (vari ahlie) 9 perr](iris) vi0.57 *10
16. 53 4,29 1.589 61.3 20 *11 -26.78
4.75 12 -28.281 27.99; 14 1.71 +-89% 255 23.8 25
13 £100.00 < $¥ad abl e 18566

1.785 11 76 5. 71 1.694
53.3 30 *316 -173.25 30. 8fvariable) (variable) 17 [err]

8. 29 1.517 64.2 18 [err] 0 35
In the above table, %alued?ot?R cotr¥spondi ng €34 (i 3, 30,2 11, 16) as

shown byfsynbol s * rgspectlpvg,}y repgegent radi uses of ref erence spherl cal
surfaces of aspherical surtaces respectlvely and the fact that RO is [err]
corresponds to the fact t-hat3the irtsids planar.69Al so, bl ank&8is ni and vi
correspond to areas in which a mediumis air. 40 The whol e focal

| engt h ffof the zoon¥l ens edbrding3t?¥this erb®Miment |ies B range of
from 10 %o 60 Mm F gunbe i in f from2.0 to 2.8 and a sem
field angle wlies |§ a ralr%gegif frgvg%ggg?to 4.090. Further, values of

t he above-nentioned yari ald eispeci ngssdi (i = 3, 8, 13, 16) in the wde
angl e I ens position, the |nterned|ate g05|t|on and in the teIephoto | ens

p05| tion,are set ag1Pol | o 535 f (+m83 a8t
di3 d 6 2.16 23.03
10.\3‘9 é.199 37578 1’ 17 69 7.50
7.22 12. 16 50 63 .0s 1,124. 76 1.847 ’ 0. 23.8
10. 55 8.83 If the above-nmentioned values are utilized, then

the focabks | ength ft 1dn t HO&-8Pephot dVRERPS)de becones 80 nm and the focal
l ength fwon the w q% angl g l.ens side;hecones ]10,4gn Further yssynce a
spacing ZL from 55 the firs surface of the lens to the focusing position
is 88.5 mmthe zoomisg magmi.fliscati ors.fh/fwis @&.e9 the foll &8.Bg equation
is established: ZL/ft = 1.48 As descri bed above, according to this

enbodi med , whil e rditnt ai th@7t he chaPaét®¥d)stics such thatthe zooning 6
EP 0 493 261 Bl rragrz11 ification is Iarsg% and that the F nunber gys,small, the
full length of the zoom | ehs can be auced consid- erably and the zoom

| ens can be mniaturjged. Jhe radi uso of curvature R13 of the surface of the
negative ens 32 of the third I ens group 3 opposing the inmage surface 5

si de accor di ng dbiNearRTRARL B Eordbdohdiddfo ARSE 1, A€ d6)s shown®f SYnBBIS € reékfbciivelp.

1. In the zqgm ) Ir%ra usEbDf @%%Eﬂ'w icdl Sﬂrfa I%%f gBﬁéﬂGHl sPtdes, r&éﬂ&:tnfd{l,yf ndl thé Gacfithdt Relis

I ens groups &&Hﬁépbﬁdéiﬁhé\‘ﬁbtﬁ 15AHs S hrEAI3 oS Blarik&lia hi.and¥i Ediresbohd tf) BrieasIniatidhaa njedinn | 1

| nC| dent on Qe first lens group 1 is a parallel light bundle (particularly
li ght heindl e TRIViHole@6talligrgiff ftRe 2061 Ndns Bdcording toaiil§ éntiodimentt tiésditla rangd dféronli18 tocBt

IOOS i ON canmke duRgeliskaila Rbgeaf fidt 20 fols ahd Hdeimi feliraflewlies if # @nge obfrom 2820 ftoed09Y.

a |ight bundiuthéromipslos egiabdvecheltionst vidiabletshacings di S, &S (1P iBthe wide anglefleng pesiion,

| ens group 4théimnteomdiste@bsitive atdin the eleplbrtd lerds ppsitipharetsetrdd flowsThi s paral | el |i ght

bundle [err]2 is converged at one point on the image surface 5 through

% f (mm) d3 ds di3 d16
10.0 2.16 23.03 10.39 8.99
30.3 17.69 7.50 7.22 12.16

% 60.0 24.76 0.43 10.55 8.83

If the above-mentioned values are utilized, then the focal length ft on the telephoto lens side becomes 60
mm, and the focal length fw on the wide angle lens side becomes 10 mm. Further, since a spacing ZL from
55 the first surface of the lens to the focusing position is 88.5 mm,the zooming magnification ft/fw is 6 and the

following equation is established:
ZLift = 1.48
As described above, according to this embodiment, while maintaining the characteristics such that the zooming



10 the fourth Iens group 4. In that case, a reflected light fromthe
i mage surface 5 is returned throughepnssymeoBite optical path to the

negative lens.-32 as a parallel Ilght bundle [err]3 so that, if the surface
of the nega [l f E0inTe E@J B8 Fediibeld Boria-
shape subst% Eflm?t%"%'fﬁpféggbémﬁaﬁfﬁge atﬂ;lﬁ%rfag&ggﬁgg? or ‘the like Is I

produced on thg, LEROS c&bﬁhﬁr@ﬁﬂi of the ¥urka€of ttef e §etil eQbhs!ak B the thifd 16r3@rolR @ Sipbsiy theen's
32. In or defmghOstd&d SsideRcdiditgUb IRtRBodihent Wil Bb de¥critleld Rith reféfoncel tb €1G. &dh the zadm
curvat urg Rbas skordikto Bl dndEMméEt, thelRst RABird 19 gidtlipsvanstififtSan Afdcd pydteen sodhat, lwben a

i mage, surf agght bundib PLinEALHE onSid firstiens Grogp Tie B ParalieDiphicbupdiec{pardalially a tighebundib bmitted1g
equati on ( lfigm ofegiBint of tlebect idagtedsin e didfanttpasitionaah hesegufded as a/paralleldighit sundle in front
det er mi ned s&fhedsns), @ lighenmiie ¢Denpitsiifiom\ties thiaillens gratyehtotthiedourth fegs groupficheconos cloaedas
convexed t oabpiralleDightdotdies TitkeparaR@ light bund!F iils adrwergedeatienatppipten thetiagesurfase B Hisguah F
< LI is ®@st thefdughiens orup . I thes casaserefisctediightfrom thedgageisyréace @i Se“{'s'?dé?ﬂ‘lug BEIPPRSHe he
i mage sur f aorficsipekh tdtbe nagstive daom JRaectiparalipl dight bundie 93 sp that, i Hhg suriagp pihe-negativp ﬁ

LF r epr esenpepositgthefimgge sueface & sigg)s fprmegiviih 2 shapmsubstanially r«‘ymm [5Gl H'B'I“’ethﬁ‘ha 9"§St ort
conver ged f Hkers prerucesdea dftejimpage swipse By theiflected "%ht hihe e

di bet wdRPfder fraveidia pooyrenpenfghogior thy e ,
aI \?ve:EC(ra@f Fté 185 $398PRsind P 1708 WrTRE RS 31"?’%(:5;?‘?’ Eigg%:"\eéprl e ?é’ l|§"at 5 (gt'%my

I mage surfal® 5 and the influence of hostﬁﬁpt he |i ke can be reduced. FIGS.
3Ato 3C, FIGS. 4A to 4C and FI GS. %ARID&Witedlctivel y show vari ous
aber r at i ons whére tha gignyes tharadismef cyr¥ate EF?P@‘"‘!"G" a7 o beeps @ipPRitive "a'”P wheg thejons surfece, .

3C show §bphé?®&‘a§°°at%?drt&th?6ﬁe°t%l%"tl mat i sm and ﬁt Ol;t | o tht he wi
l ens position "(“f:ahlm’;i&q"ﬁ“ 0 mf"aé'%g@ t,ve Q%éw ngfre ﬁ%ﬁs tgé
i i#he i nt ervﬁf@w.'aetf@ 5%?6%’ t@'ins

those in th

4 rzoz ﬁrge u Yl? light, which
f\ccor di ng t;i;l;t;’z all ﬁused is |rra .ﬁﬁ% e3 né:%Pr ce5 i z?t?ii |hfﬂﬂnoelafgh3£‘§' I d‘tr:ce‘:i
ormed obs f tc% A 1oREIhd FIBS. 5A15 B tespettively) v’a?l'cﬁs m§bfttﬁe\&%om

| enses, sing sL ﬁq%@rﬁﬂh dnd 36 SHIW Oshfibalbertatbh, Asagadism afd distortion
positive a”‘iﬁtﬁ‘ﬂl én gle seﬂ%§|ﬁ<§1( ¥ 10 IHeh), fesb) JelycﬁéssﬂﬂlWB%ﬁ&ﬁ)shB\b\ﬁﬁﬁ|ntﬁe|ﬁtbﬁﬁdlﬁtbe
advant age t Rglich e 36301 H0FICBN, BE a5t shdvithate inziRskeiashdtoNlens pesioh {f A 6O ingH) re-
whi | e mai nt gpateg. t he characteristics such that the variable magnification
rati o i s ar geaqbing tb e zdohfenk oftiepRRENt inFenGdnih the zdomidnbfarmed ef ieunlebsd geoupanf pastiee, Of
the negati Veiehdils p6utidO&dpsitve Rnses e Bidl Kird bes Gimplanentds @owposex efdwa lensel of positivg e
surface si dend héyetive basbsinadidglaephertcassucfives shegghothen the advhrdage tHatthelznomtiens cénebe min-
reflected | iigtized anaradudes inneigativhNeandintainingdimrehdrectarietigsieustithatithewariphle snagnificatinndation e
preferred erbleds amtithatdife Rt dumbérriasprall.i Forinenivhen the Susfaeandl dhetnegativrdlensapentisa Hipimage
dr awi ngs ¥ i tsuifave side ls@onyendd tosthelndoa syefecerside. thempahinflupAce sychyasiahest o thedtke d¢p to fiat
preci se enbaeflenedlightfraeh thzpgatiye leppig bets s and m)dl f | cat | ons t her.eof ouI
be effected byHenedesgiter @aprpfﬁ"qdneb%ﬂ"te"wf ﬁtﬂmnt' nyl ’@&g@!’

the 40 i nvdti fodg uadersrod thakie jnyent "H‘és qﬁ Qjth “’ ° o §'1 at ::';0

lens in yhi cafdopdificati gﬁfePﬁF'%\‘%‘?fg ne ¢ IS?ld"é'?f M‘gc"t rst
| ens~group (PRAFT ned In,8 pRP @MPacting pover, a second I ens group (2)
having a negative refracting power and which realizes a variable

magni ficatio i fixed third lens group (3) having a positive refracting
power and a ourth I ens group (4) having a positive refracting power which

conpensates { | y &é&ﬁkh@ R whith £8sdqlidhiMy rovidedCrontanlobiBd sidy, aFike fivsdlehaddbud (1) having a
nmagni fi cation mIdrabtin 9&%5 8 SecBil 163 BBEp (2PARh@Lieghtive Retadting fonaland ahich redlizesd

| ens group (3) 4 v'éneﬁ;tém@ﬁﬁéétu&- a 100 thFERRY gidup (3) REVNG 8 pesitiprefradtingpowerand i fourtidlens
lens (31) and ayrduggRhdvitg a bsie kefidbling P@eravhab inipensates Burtialid by anfimagersyrfase cduetis t
one surface (3lbyahe vardbie rfagrifitatibnasd whichdspées mn ebe,sur f ace, and sai d negative
| ens (32)®havi ng a charsdetio irofaasid third lene giowra@is sinmbesed of wo denamtejensen PAMRTSINg do
the i mage si de.poSifivelens B2 \0r® hegativedene (SR)sairpositiveddna [31) heving:dt taestiope urfaced3a b f
t he surface (3Tajnedés anzsrheriroksutfpopcant agidnegative legy (AP Ingafurape PER?%'"Q;‘\"B[’IB" side
opposi ng t he olpreed tode dencave tcetki)-rreses%tf by t he foll owi ng equation (1): 7

magni fic |on|slarean t hat | W br hd
the zoomTen% ! ng O:L Wh :;f'"q éf %@ é,maté?fa éi#gl{we 'e%gg for
mniaturized. T éd?"éa'f ARV s e surface of the negati ve
|l ens 32 of the third | ens group 3 opp05|ng the I mge surface 5 side

according to this enbodinment will be described with reference to FIG 1. In
the zoom 5 | ens according to this enbodinent, the first to third |lens
groups constitute an afocal systemso that, when a light bundle [err]1
I ncident on the first lens group 1 is a parallel light bundle (particularly

a light bundle emtted fromone point of the object |ocated in the distant
position can be regarded as a parallel light bundle in front



of the lens), alight bundle [err]2 emtted fromthe t to
the fourth | ens group 4 becomes EPPAIRY BY paral | el IlgmﬂyMim Mﬂm
parallel light bundle [err]2 is converged at one point.on the |nage surf,ace
5 t hr ougtmadnFicatioh é Idrgaant! khat tee& mgmbetip srdall, thefull leagth efalsezooralehedan ®6 tedatel cgraldf 1 om
t he i magerablyariddeczogn legs gagbeyminiatiritddr ough an opposite optical path to the
negati ve | ERgradigs efsuryatyrgRa} of e suifaph of theimrghtive Jeos 32 & thedhind Feas grourf 3 ednesinguthef ace
of the nigggePYrEcs Beide apYeiag tn '%?i@@‘ﬁ"ﬁ avilsherdepgribedsvithireferencs td BEnt dn the edemy
shape® su'rﬁ%"t%?ﬁ?'?’%ﬁ _'Seeqft!’av'm? behféstmta ens gieuRS GOngiie an efpcal systemisy that, when a
produced'gdﬁb Yfia s fﬁtée"sg% ﬁé‘ W?f'?'é@l‘@d‘d'lel( feulgrly 4 light bypdieyemitied | ens

32. In 0 P““tp in un iti g sa ipgiatlel {lq%bqn ]ndg:nbf
curvature F;l%'l f hls a%{g%el E%F ?9? % g p6
equat 1 on, ot tc 5 euma sura tsre %ﬁo

t
| mage, suf, ?o oppos
det er mi Ngdoa @ ) gﬁm%@sabm di \4% 18 ﬁd'J@m lgsf 3§" ot

m id&is ithas tot a
Convexedlil{e% célh @felimsgeA6ifaced P by the refldc dﬁlé&%’tﬁe bR teRdla :[\ ’) medns ﬁhat LF
<Ll is esmaméramdd 16 8ddurkdiBe ¢ Yosats e fils, th eame&aamfeehe@&u?e%u% oftftiegd the
| magess s Ustivaas 32iofifbsingme ige SuaBos®sRE mug bakly W chiditbRékplebdhd By thaok Mg equaiorde,
LF repregents the dis- tance to a point atwhich a light bundle 04 is -
converged fromthe negative |ensg3gs0eNAJe @hstance LI represents the

di st anceyhel Wesh & A8 rd B IRV & Hos gly,
a weak rgécbﬁggcg%ekédgﬁmfoy}g ' fg"%gggt?'gﬁ‘ﬁg%fqﬂ‘%ﬁ used, 'ﬁﬁég;'%&aegfhgtéggl&gﬁé{he

| mge?sur f a6 atovedtlation €10) MEdny BOF Ofl s@BE@RKhAWhb e birksss &2 aGativeieRGp- 25
FI GS. 3Apdsing tieimdgk Sibfacelsictbacoftfes edntexEd (iativeldthé Madd suracebaide) ¥RtiessitOINe YR | OUS
aberr at | @n&: tad polnke wizichGitigit Bundle @2 G@brilieid el fiotn thdHiefatRetbaach Bitithe didtdntll refrésen®B and
3C show ¢p distance btwednatie repatigaipnscd2 ndth@imagasuetas SoA@broingly, @ weakieftelted NghCiwhiengl e

| ens 0s isgradwally diffused, @.iGadiatel pn theippgedurfawe|S\and thé i@Bienchaf ght 8 oatheliké Gande caduteldos e

i n the int &9RAM®t3E, PSS 4A o AC @hd FIG3(FA30 ABrjespegiingly Bha@Brari®i ab&Btiensdf H&zeomow

t hose i nlepyascardingpihis eobddiment. HESI N Wrand BC shog@pi@rigrinperration, astigwetismaad gistortion
Accor di nif thegvideiqadiglensipesiton & =d9-0 mimd respectvaivt FIGHAAME agf4C shaw thigee 12 the ifermeadiate
formed of¥sBat (f 8333 b APLFIEP- 903} 310 PE shareherein tbe telgphotalens @osiion (fp'(§§1°t"rn‘!)e'3'

| enseg, gheptivaly he t hi rd I ens co onent is co osed of two | enses of

posi tive atﬁﬂ"‘ﬁ "ﬁ' "eé ﬁ%f"?e‘é’ Pf'ﬁ%’é’g’b“’ epRorpups of

e ??31:@55@31 i “@HSJ?;Q S Tl f‘%?f% fzr’mizfﬁ&alzz ;EE" on

8

—ar*—-‘

bu

.h

the negal] &n;soq A B ot hﬁ@ﬁ“ﬁt %ﬁ@"%ﬁ e s .B'i?f@ A ae
surface gk ed:l v &d,eiodgglggrb;,ebesgé&ﬁeq S eor tughe %ﬁe due 3 ﬁt

reflected IyaGhd ge érBEGtEé}ﬁefé}éQ@ﬂnb&dﬁnénﬁﬁtﬁe ﬁ@é’r\n&%tﬁ %%@Qothbﬁ&bﬁﬂanﬁﬁg?&émﬁ&d the
pref err edisaobocHdeRdbd Mht thdiAvehtitn & ok Mtedid thatpRkBé StRinfeft dnll BabiaRcUERAdNgENT

dr awi NgSand rhodifiatioRs hteds BEIRT vBlefioded ty Bhe $KNEd inMsitiwitAGut Hshalling frdn tib b&dPe bfahd hat
preci¥e mwdntich asritined mdhd dppéndvddididelS changes and nodi fi cations thereof could
be effected by one skilled in the art w thout departing fromthe scope of
the invention as defined in the appended clains. Clainms 45 1. A zoomlens
i n whi chChaims sequenti ally provided, froman-object side, a fixed f| rst | ens
group,(1) having a positive refract| ng power, a second |ens rouP

havi ng aTnefaramensirarhionere sagyepiistherro i a6 [Rbieck sif's. 2 Sxeddirsy leps greHPd )ha"'"ga
magni fi cat i eAsitiverefrackiapoyey; & i?"‘r”éﬂsriﬁﬂ”'@dﬁ gy garﬂfﬁt'ﬁ reffa 695'?°E”P(Fé'd ?"’B’F'F '§E'F?§1
power and a® YG(S'G‘?'? ﬂaqngﬁ%‘wgradﬁg igghlen3 qrpy I? %%P‘tsf‘\/’e’ef‘ 031
conpensat esgrf"L o H or yljp 3‘&%@{&‘”8@?"? 'W?ﬂe H afcg cause

magni &i cat i 8f ra o 'f%§ %Qé’w '

| cerlzed in th u? )ls al’g d%{twgggam%lgﬁgé %?J’l{i Jurd
ens group 1l .ns Eg;gjﬁeﬁaap el @ {e ﬁg& 3% P

I ens (31) aQQ é4 alr'sué#ﬁ aid nedHt IQ 5 \ﬁlgfa Fac 3s| L|d east
one surfacef0 R3eadn asp er| ca ace, and sal d n gatlve

| ens (32) haV|ng a surf ace opp05|ng the inmage side fornmed to be concave to
t he ifage. sAdem &l aordig @R € MBersif the kickip of theGuldca (3Th)bf sakdpasibielent (32) @ e Of
t he surf acethr@ikas graib (3 apmbsippise dbjecesidednexplessell bpthe tolidwdng datiatidn (1ens group (3)
opposing the object side is expressed by the follow ng equation (1): 7

EP 0 493 261 Bl [ERR] where Y represents the height fromthe optical axis,
Z represents the cistance of lens apex fromthe tan- 5 genti al
surface in a point on the aspherical surface in the height Y fromthe
optical axis where the object sideis assunmed to be negative, R31
represents the paraxial radius of curvature, K31, AD31, AE31, AF31



and A1 respectively represent coefficients, wherein the

surface (31 b) of said positive | engppddd2e0pposi ng the i mﬂg ﬂmﬁ H“l _
is expressed by the follow ng equation (2): [ERR] where ¥

hei ght fromthe optical axis, Z represeps,the distance of |ens apex from
the tan- gential surface in a émm—‘yp—(gﬁwm;gl’dépmé‘ﬁrface in the height
Y fromthe optical axis V\/nereth 1 3 ( Ggi) I.s assunmed to be

negative, R32 re r sents 32,
AF32 and5AG:32 YV g g éron% I’H MQE %eoflfe%gap he’ﬂﬁ
int
1

| l:ﬁ et of
sai d_positive S Ve §31 EﬁﬁhQK\Arﬁ&l éﬂ%t EiEﬁR'iDﬁ AEA, AFBPM
| ens according, g;m ely £eﬁiéaef td, ﬁrﬁyr&ﬁﬁé%pefohﬁe dupttie\¢1 by safictpositive 1ehe

of the SUffaCGs’? ] 1125HY6 i Rich SibSs brirdssed BPRSINling BGualisge Si de, wherein
t he positive IensoP? [ |§g%onve§ to ?%xgeyz@jgjzg@? Si dle yein fwrepresents

the focak | ength of the zoom | Eﬁs@@ﬁﬁ* A% ‘de angl e position
and ft represents the focal Ieng PQ_:S RFab 2‘%@5 QN i)he whole in the
t el ephot o posi Evhé?g'v re .Q@en%%el h%%'ltr? 2' c'a is, Zﬁ'eﬁ ht§{b@' n&mapexfrom the tan-
Pat ent anspr uchg, sur ce in e 8dhbrial sGRRe M@ H Qi opfidal fRis iére the object
auf ei nander f ol 8&‘1 a3lthaiRd %ne&t.%kﬁﬁéﬁrgeﬁbﬁﬁgam@en :%B@sdc:bdﬁmmgkwnasz(u’mzmmz

posi ti vel® Brechkf adsh resBdciRly#3pRisbre cdefflRRABINRRLei tRY shabd of BAGsivEAsns (31) satisfies
Brechkraft, di q,eqd“mngv,aaﬁoabl e Vergrbgerung bew rkt, eine feststehende
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8. Objectif & focale variable selon la revendication 1, ot R13 représente le rayon de courbure de la surface
de ladite lentille divergente (32) opposée au cbté image, ot la lentille convergente (31) présente sa

% convexité vers le coté objet, oli fw représente la distance & focale de I'objectif & focal variable dans son
ensemble pour la position grand-angulaire, et ft représente la distance focale de I'objectif & focale variable
dans son ensemble pour la position téléobjectif, 1a relation suivante étant satisfaite :

0 <R13 < 6Vfw.ft
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