VARI ABLE PONER FI NDER AND | MAG NG APPARATUS BACKGROUND OF THE | NVENTI ON
[0001] 5 1. Field of the Invention The present invention relates to a

vari abl e power finder, and nore particularly to a variable power finder
suitable for a digital canmera or the like, which is small in size and has
an excellent optical performance, and also to an imaging 10 apparatus
using the sanme. [0002] 2. Related Art Conventionally, in a canmera in which
a phot ographing systemand a finder system are separately configured,

where 15 the i vari ahl function, the

vari abl e pomr@gﬁgégﬁg‘ﬁﬂgg@yggg%ﬂﬁ@ﬁ}g 4&353@\4%?{’% i@ghARgﬂ‘agiSng angl e
of viewis also configured in the finder system As the above-nentioned
finder system real im%ﬁ%t% vari abl e power finders, in which the
visibility of a view fr&eCEGRO YD it THfr ENSIBNAHON vari abl e power
ratio is ea%@m obtai ned, are variously proposed. [0003] As the real inmage
type vari able power finder, those disclosed in Patent Docunent 1 and

Pat ent DecunenfFicddoskelWe Bovap e ddhown. They are provided with a negative
first lens group, a positive second |l ens group and a positive third | ens

group, as an obj edihe @reseindaineystion rdheyest ty o oashoblepcwer fEREEEE

| ength by di_vi ing an inverli ogti cal .s item which converts an inverted
i mage taken B tREHH) ELHFY ag'g? LR VS"G”%% ¢ i VAL dindear settiahjs fie@ and

by di spl aci ng@tdachnPbra & tBG! 1A% UHHichO 18 £AGKI FOCUS 8N d%h e n
obj ective optical
excellent optical performance, and also to an imaging
16 apparatus using the same.
[0002]
2. Related Art
Conventionally, in a camera in which a photographing
system and a finder system are separately configured, where
15 the photographing system has a variable power function, the
variable power function corresponding to the variation in an
imaging angle of view is also configured in the finder system.
As the above-mentioned finder system, real image type
variable power finders, in which the visibility of a view frame
20 is good and a predetermined wvariable power ratio is easily
' thained, are variously proposed.
[0003]
As the real image type variable power finder, those
disclosed in Patent Document 1 and Patent Document 2 below
25 are known. They are provided with a negative first lens
group, a positive second lens group and a positive third lens
group, as an-objective optical system. They try to shorten the
entire length by dividing an inverting optical system which
converts an inverted image taken by the objective optical
30 system into an erecting image and by displacing a part of

reflection unit to a back focus unit of the objective optical



1 sytem [0004] Also, in Patent Docurment 3, it is designed to further
shorten the entire length by placing a third |l ens group on the incident
surface of the inverting optical system [0005] [Patent Docunent 1]
Japanese Patent Application Publication No. JP-A-Heisei 1-116616 [ Patent
Docunent 2] Japanese Patent Application Publication No. JP-A-Heisei,
4-194913 [ Pat ef®®Bbcunent 3] Japanese Patent Application Publication No.
JP- A- Hei sei, 4 13 [0006] However, the trend toward conpact nodels of
the digital canerds in recent years has been progressed nore than
expected, and the fuAldigrinrgteat Ducunicrdth®, #i% idesignedoiohfitthdrishortdy ecti ve
optical systemis required. So, in order to attain the further

m ni at uri zat i oferPHHEIRRZEY BY dlacigpaiird fens group omthe incdont sirfigee t he

refractive forgeafieagt r stronger. However, it is very
difficult to excgﬁ 1(Ialntgfty éggﬁrﬁen a?eemt he various aberrations induced in the

respective | en§00@Fjoups whil e nmai ntaining the predeterm ned vari abl e power
rati o. SUMWWARY OF T | NVENTI ON [0007]ll Enbodi ment s_of the present
i nvention seek to solhAcRhe BpsyEIentent] ontaPapesh| ehateny | doprdjcation

Publication No. JP-A-Heisei 1-116616 _

[Patent Document 2] Japanese  Patent  Application
Publication No. JP-A-Heisei, 4-194913

[Patent Document 3] Japanese Patent Application
Publication No. JP-A-Heisei, 4-194913
10006]

However, the trend toward compact models of the digital
cameras in recent years has been progressed. more than
expected, and the further reduction in the entire length of the
objective optical system is required. So, in order to attain the
further miniaturization from the present situation, it is-
necessary to make the refractive force ofeach lens group
stronger. However, it is very  difficult to  excellently

. compensate the various aberrations induced in the respective lens
groups while maintaining the predetermined wvariable power

ratio.

SUMMARY OF THE INVENTION
- [0007]
Embodiments of the present invention seek to solve the above-

mentioned problems.



According to a first aspect of the present invention, there is provided a
vari abl e power finder conprising: an objective optical systemhaving a
positive refractive force; an inverting optical system for converting an
inverted i mage taken by said objective optical systeminto an erecting

i mge; and an ocul ar optical systemhaving a positive refractive force to
observe said e[@@®%lhg i mage obtained by said inverting optical system

arranged in the order, fromthe qobject side,  said objective opiical system
bei ng conposed of a A?gﬁéén’ingetq‘ ?rtg’{sl?laéﬂ?’tg‘?%ﬂﬁ PLESERL YRR ABHE 1Sens

group, and a pesbdided a Wrlablé GRsver Mers@rﬂpﬁ_ﬁa%@% obfedvRUBpRBAING
di spl aced onto an optical axis, perform ng variable power and conpensating
visibility chaysenthaciong dposiive edracsiveddrea mnginivertiagvoptichl sigjéimsai d

di spl acenent of. said first |lens group, wherein said.third |.ens group being
Consti tuted by SBnEORERETS A ey At len RS P gblaul® eiiFde, and
expressi ons (1lyyétend itokel éi‘&cﬁh% ifreddes hih8Gin édulaf %gfi%Psyzstén Kingh 0 <
(R32+R3 1)/ (R32-R3 1) <1.0 (3 | /fv? < 0.45 (4) L2/f >" 0.03 where f3 is a
focal di st ancePobitivg xeftastivg Tasae tgrahssrvd waidsergctingciahagh obtaised &y an wi de

angl e end of said, objective optigcal, sSyste R31 is curvat yre radi us of
an object si de%@n ‘lseﬁﬁia%ce of Opté‘é@dﬁ%?@’ ag'r%eng'?%% Oadeﬁﬁchu ~radius
of an inage si dbjdctnsides baldcsbjettital Sptiedls sPitbsMbding | Sordiposéd &OW val ent

di stance froma middle imging surface to the object side |ens surface of
said | ens pri Bagatdyel first legs graupst apesitiviesiecond langgreup, iyl agosiieace to

said inage si surfac the Lens prism, wheregin,said |lens prismPl
of said third [ord T5Rs HOME RaRl sb00ne 4t HroBHLpYR SlPdR L opf b I e
constituted byopgberats) p%ﬂfdrﬁﬁﬁg&&&idbl@&ﬁ)ﬁéﬂ@ﬁdi%ﬂ&;%ﬂsfaﬁﬁ% JiSibdlity | east

constituted by aspherical surface whose curvature is reduced as it gets
away from the 6penglcanspd. byoses| prrtymgcgvarinble spevied Hypueh efidt he

present invent id?éfﬂacement of said first lens group, wherein said third lens group

being constituted by one lens prism having at least one reflection
surface, and expressions (1) to (4) below are satisfied: (1) f3/fw > 2.5
(2) -1.0 < (R32+R31)/(R32-R31) <1.0 (3) LVEw? < 0.45 (4) L2/fw* >
0.03 where 3 is a focal distance of said third lens group, fw is a
focal distance at an wide angle end of said objective optical
system, R31 is a curvature radius of an object side lens surface of
said lens prism, R32 is a curvature radius of an image side lens
surface of said lens prism,[.1 is an air equivalent distance from a
middle imaging surface to the object side lens surface of said lens
prism, and L2 is a distance from the middle imaging surface to said
image side lens surface of the lens prism, wherein said lens prism P1
of said third lens group G3 is designed such that an object side lens is
constituted by spherical surface and image side lens surface is at
least constituted by aspherical surface whose curvature is reduced as
it gets away from the optical axis.
[0009]
According to a second aspect of the present invention,
there is provided an imaging apparatus having a variable

power finder, said finder comprising: an objective optical system



there is provided an imagi ng apparatus having a variable power finder,
said finder conprising: an objective optical system 3 having a positive
refractive force; an inverting optical systemfor converting an inverted

i mge taken by said objective optical system into an erecting inage; and
an ocul ar optical . systemhaving a positive refractive force to observe
said erecting PAYYE AbPAIHYE WIraRkive fores: @nngvesprigceptieyissxsiemaforanged in

the order fro i i i bj ive _optical. syst.em bei ng
conposed of an#e)ggﬁq\%ge fcalﬁ1 r §%%€%%§%p{a%%%p%§istall‘@ec’bj%cg_c\f%rﬁ’ahfag]ﬁg StS’Poup, and
a positive thi imo|&ansregtiogPimage] Ané egodAulbe BHtigdl0 txten EhRthgdiaSposugd ont o
an optical axis, performng variable power and conpensating visibility
change caused B§T3SHYS fﬂé?f%r%@@“@aﬁ‘%tﬂ@“ﬁﬁ%@;ﬁgetQ’Wf‘(lm%bﬁa‘iﬂtﬂ m‘ﬁﬂlfmc_englnt
of said first : : | [ ' [ ns....group. of. sai.d variabl e
power fi nder bgﬁrr;\b;al g;g%st ta\gft}gggdbgn E%ée%f%gsﬂ%?itg?n(f?&%tnsg@e’astalﬁsg _g‘ftwc?ne
reflection surbpiel sgstemekgingssinymsed b 4 acfAjvebfitsoVleds greupl iaspostghe (1)
f3/fw> 2.5 (2) - 8 < (R32+R3 1)/(R32-R3 1) <1.0 (3) Ll/fw 0.45 (4)

L2/ fw2> 0.03 whEPRd denss2rqupoand agrasitivisdbirdrlensagrouphpaid sceansl legs @eqpnp fw |R§ 1a
focal distance ap M e id obkect i yst.em

is a curvaturebé‘g iglssmg?&!ara]&g j%rg?gpétlgglesdlakeshSPCIlsuu Jé%gvagf% st‘aai%gl’v!egn%ﬁpri sm
R32 is a curvatempensatihigisithiliggn chmecatséc}ie)yl e4id I;eétg(frmeqa BiriabRi §odv}ens :
rism L1 is ap air equiyalent distanc roma m e imaging surface to
Ito he object si dg“?%salétﬂ‘?l’éﬁf@nwt §§isélldl & lensi grRpp.aleren ﬁiﬁda‘g’ddé?%lnce from
the mddl e ingig;,'] sy o=} : ens
prism wherein sg?5§¥gﬁgﬁ%l%?%®§lﬂ%qgggﬁg%? ﬁﬁ%@?@%ﬁ%ﬁg’“%’ }%agﬁlgesi ghed
such that an obfjleaxst osé délebmssirface,amdtekpresdohsil) &piag beloal ars watfsfieg: and san

i mage side | ens syrface.j | east constituted by aspherjcal surface
whose curvat uril)ltg/]{%;lgleé @é it g%t(g{3 lf)(@ﬁ%“i?é]c)pfﬂ@alc’) By <
0.45
(4) L2/fw*> 0.03 where f3 is a focal distance of said third lens

S

group, fw is a focal distance at an wide angle end of said objective
optical system, R31 is a curvature radius of an object side lens
surface of said lens prism, R32 is a curvature radius of an image
side lens surface of said lens prism, L1 is an air equivalent
distance from a middle imaging surface to the object side lens
surface of said lens prism, and L2 is a distance from the middle
imaging surface to said image side lens surface of the lens prism,
wherein said lens prism P1 of said third lens group G3 is designed
such that an object side lens is constituted by spherical surface and
san image side lens surface is at least constituted by aspherical
surface whose curvature is reduced as it gets away from the optical
axis.

[0010]

In the above aspects, the

:3a



[0010] In the above aspects, the 3a expression (1) sets the ratio of the
focal distance of the third Iens group to the focal distance at the w de
angl e end of the objective optical system The expression (2) defines the
shape of the lens prismconstituting the third ens group as the |ens
shape of both convexes. The expression (3) sets the ratio of the air
equi val ent distance to the object side lens surface of the lens prismfrom
the mddle imagi ng surface to the square of the focal distance at the w de

angl e end of exXpressibh €Dt dote URPFARALT S FeMl diieincd BE tRXBHiRS $diNadohd toSet s
the ratio of the distance to the inmage side |l ens surface of the |lens prism

fromthe m diedoradistages gt thrwideangle codefitbesbjeditvef epsidal ¢y geamdieat t he

i d | : LEC ] ' t By satisfying th
xpr cost ons. 1R iy 127 Refo S PRELER ISRy R AR BRIBY IR v o
is small in giong @nthecenekhamt of botthssnanedUThe @k pandiding )i s tHeoREoopt i cal

per f or mance. éﬁ_gelli Enbo%}{ﬁrren s of the_ present invention can attain the
real image ¢ A nBRPIVRIGNE (fliplaneedp | the rpkjpgle sidgolsas surthse) efathe lens

per f or mance, pidH fRim\the ideile AHESineWi£2R4E tho E%&%%%f%ﬁg&fa%dgéll%&”ﬁ hi gh

in variable power. It may be possible to mniaturize
appar atus, sthehwals angle gntiaif theidbjectveosticab systeen.| A ke, theexpadsidhet)

per f or mance hij and to.make its cost down. The variable r finder
accor di ng t-oseé%aﬁaﬁ@anstﬁgfﬁ?tﬁﬁ?epf‘bﬂ’l—%’t‘nagwgﬁﬁ?‘bﬁﬁ‘ggff?etféfp '?‘\l:’lﬁ?%ﬁ PE¥Mi n the
body of and ta@mltmdmti@dmmgmgIsugfacét@lp%@fsaﬁamsgpﬁ]eaﬁ)c%l il atS%HE"

canera, a digital video camera or the |ike. BRI EF EXPLANATI ON OF TH
DRAW NGS FI @vide jaggle sasermft the mdvegiot iopgioal esysexp! dbyi segisying daoseabl e

pover fi nderex?)?&&‘iéﬂé?@t I’n%yabrf]:c ia(r)ssstibl%r{tc))olgiriog'ie et 1l:h%f V&Ertfa%le %rower}gf?nrger}tvvhich
is small in size and excellent in mass production and has the
good optical performance.
[0011]

Embodiments of the present invention can attain the real image
type finder which is small in size, good in optical performance, rid of visible
dust, suitable for mass production, and high in variable power. It may be
possible to miniaturize the imaging apparatus, such as a digital still camera

. or the like, to make the performance high and to make its cost down.

The variable power finder according to embodiments of the present

invention can be installed in the body of and applied to the imaging

apparatus, such as a digital still camera, a digital video camera or the like.

BRIFF EXPLANATION OF THE DRAWINGS

- FIG. 1 is a schematic perspective view explaining a



FIG 2 is a schematic perspective view explaining a variable power finder
according to a second enbodi nent of the 5 arrangenent. FIG 3A to 3C are
configuration views of an optical systemcorresponding to Exanple 1. FIG
4A to 4C are aberration views corresponding to a w de angle end (WDE) of
Exanple 1. 10 FIG 5A to 5C are aberration views corresponding to a mddle
(MD) of Exanple 1. FIG 6A to 6C are aberration views corresponding to a
tel escopi c end. (KFELE) of anple 1. FILG 7A to (C are configuration views
of an optic‘éf?r1 %IQS%Q%HE%P%%GHG‘?B%W% e Fhfiesth empediment ofcthe e
aberration yheysgeaidepponding to a wde angle end (WDE) of Exanple 2.
FIG 9A to 9C are aberration views corresponding to a mddle (MD) of
Exanpl e 2. 20 FI &1G0A2Z dsl @C sulembeic apeospettive cokvespepliaigide 2

tel escopi ¢ end. ((TELE) of ample 2. FIG 11A to 11C are configuration views
of an opti Catt RIS BRVEST Eﬁ%%%%@icﬁﬁrfibngxw gegong embodiment ot the
aberrat gon é{f%ggg{éﬁﬁpondi ng to a 25 wde angle end (WDE) of Exanple 3.
FIG 13A to 13C are aberration views corresponding to a mddle (MD) of
Exanple 3. FIG 1BAGto3MCar&Cakarr afomfiguradienr Féswendifnard G@tical

e ol A P FoSpenm o a5 S SO
: FIG. 4A to 4C are aberration views corresponding to a
wide angle end (WIDE) of Example 1.
10 FIG. 5A to 5C are aberration views corresponding to a
middle (MID) of Example 1.
FIG. 6A to 6C are aberration views corresponding to a
telescopic end (TELE) of Example 1.
FIG. 7A to 7C are configuration views of an optical
15 system corresponding to Example 2.
FIG. 8A to 8C are aberration views corresponding to a
wide angle end (WIDE) of Example 2.
FIG. 9A to 9C are aberration views corresponding to a
middle (MID) of Example 2.
20 FIG. 10A to 10C are aberration views corresponding to a
telescopic end (TELE) of Example 2.
FIG. 11A to 11C are configuration views of an optical
system corresponding to Example 3.
FIG. 12A to 12C are aberration views corresponding to a
25 wide angle end (WIDE) of Example 3.
FIG. 18A to 13C are aberration views corresponding to a
middle (MID) of Example 3.
FIG. 14A to 14C are aberration view corresponding to a
telescopic end (TELE) of Example 3.
30 FIG. 15A to 15C are configuration views of an optical

. system corresponding to Example 4.



FIG 16A to 16C are aberration views corresponding to a w de angle end
(WDE) of Exanple 4. FIG 17A to 17C are aberration views corresponding to
a mddle (MD) of Exanple 4. 5 FIG 18A to 18C are aberration views
corresponding to a telescopic end (TELE) of Exanple 4. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [00121 10 Enbodi ments and exanpl es of the present
invention wll be described belowwith reference to the drawings. FIG 1

is a schemtic p | Ve Yi explai ning a variable power _finder
according to a f:fg(? 3%&%&@6?%@9%5%%%% g esponding doa
schematic p;e{@@gq{gpéeeﬂﬂegwqmpiommga%%pg ijabl e 15 power finder according
to a second enbodi nent of the arrangenent. [00131 The vari abl e power

finders accordi ndt@. tiffesdo tFbodiraembsreaisopr ovéwedconrielp cad aby e6td ve
optical syste Vi a positive refractive force; an inverting

opti cal sysIPé{ﬁige T(@@gﬁ\fggf‘flﬁ‘gp]:ﬁﬁ nverted i mage taken by the objective
optical gsystem 1 pro 181 §6eERNG vl : ap: | ar tical. system 3
having a positive refractive orggb{%gg%%@gg ?ﬁée)&gec?oer&%%ﬁ’én} ¥8b§ ai ned
by the inveelescomiot éndl (BEdtBhofiExaheple2d. order fromthe object side.

[ 00141 Anmong them the objective optical system 1l is conposed of a
negative first lens group GL constituted by one concave |ens, a positive

ens group G5 conSery i Saohy QRCTHECPRIEFRIENRER LB VRIS ° 1 1
carried outlOByY2i spl aci ng
10 Embodiments and examples of the present invention will
be described below with reference to the drawings. FIG. 1 is
a schematic perspective view explaining a variable power
finder according to a first embodiment of the arrangement, and
FIG. 2 is a schematic perspective view explaining a wvariable

15 power finder according to a second embodiment of the

arrangement.
[0013]
The wvariable power finders according to these
embodiments are provided with: an objective optical system 1
20 having a positive refractive force; an inverting optical system
2 for converting an inverted image taken by the objective
~optical system 1 into an erecting image; and an ocular optical
system 3 having a positive refractive force to observe the
erecting image obtained by the inverting optical system, in the
25 order from the object side.
[0014]
Among them, the objective optical system 1 is composed
of a negative first lens group G1 constituted by one concave
| lens, a positive second lens group G2 constituted by one convex
- 30 lens and a positive third lens group G3 constituted by one

convex lens. The variable power is carried out by displacing



6 the second lens group & froma pupil side to an object side, and
conpensates the visibility change in the finder caused by the that by

di splacing the first lens group G so that the convex locus is drawn onto
the pupil side. By the way, the third |lens group G3 is fixed when the

vari able power is carried out. [00151 Also, the third lens group G3 is
constituted by a lens prismP1l having two reflection surfaces, and this is
desi gned tﬁﬁghortﬁﬁ.ihe entire %p%th of the varjiable power finder. In

the first emSodrse FOMET MR §2 Trommea il psidemtplass obhect shded | ens
group G3 i fliect L4 . rtigal.y diereetion,  angd.a prism
2215 then iead qaPruprees (RS VIRARLY GhREL; S8 e HlifTLE Mhn RS R

ot her hand,then tihtwt decodibplentng tévet fhetwldns F®urR, Gihed efsaprilem P1 of
the third  lens group G3 is used to reflect the 1mage_to the horizontal

di rection, Cgﬁd’%’%éoﬁﬁﬁshﬁ Fﬁgrwnt Paoudde morpidf siska. t By ithegevey, thwe
vertical di i lan ipents, .the third lens gro & in
this obj eg{hiq\%g %gﬁ %gpagigt%ﬁ% @%‘é%ﬁgb o ‘éasrlta(?eiSaQ??ﬁy 1tSn8‘(’19)Flc?llaoovvi ng
expression®ytl) to (4). Consequently, it enables to attain the real inmage
type of th?&ﬁﬁEgable power finder which 1is excellent in the nmass

producti on iIJ havi ng the small size and excellent optical perfornmance.

[00171 (1) T3/ TwWRs02 thd Dnivh 9efis BRREFRA (P2 R eted nf 3 fHd V2 -<
prism Pl having two reflection surfaces, and this is designed
to shorten the entire length of the variable power finder. In
the first embbdiment shown in Fig. 1, the lens prism P1 of the
third lens group G3 is used to reflect an image to a vertical
direction, and a prism P2 is then used to reflect the image to a
horizontal direction. On the other hand, in the second
embodiment shown in Fig. 2, the lens prism P1 of the third
lens group G83 is used to reflect the image to the horizontal

direction, and the prism P2 is then used to reflect the image to

the vertical direction.
[0016]

In these embodiments, the third lens group G3 in this
objective optical system is designed so as to satisfy the
following expressions (1) to (4). Consequently, it enables to
attain the real image type of the variable power finder which
is excellent in the mass production while having the small size

and excellent optical performance.

[0017]
(1) f3/fw > 2.5
(2) -1.0 < (R32+R31)/(R32-R31) <1.0
(3) Ll/w2<0.45
(40  L2/fw2= 0.03



(4) L2/fw2 > 0.03 7 Here, f3 is a focal distance of the third | ens group
&3, fwis a focal distance at an wide angle end of the objective optical
system1l, R31 is a curvature radius of a object side lens 5 surface of the
l ens prismPl, R32 is a curvature radius of an image side |ens surface of
the lens prismP1l, L1 is an air equivalent distance froma m ddle inmaging
surface to the object side lens surface of the lens prismPl, and L2 is a
di stance fromthe mddle imging surface to the inage side 10 |ens surface
of the lens prismPl. [00181 Al so, in these enbodinents, the lens prismPl

of the third le gL o | [ chethat .an_ i e side |

surface r6 is at gaétlfce:o%t% '?aggg (%%%gﬁlzcléagf)htgﬁ gﬁlrgﬁéﬁ@r@%ﬁge
curvature ifswrisdecddcab distgeice awayd rwidé hengbt i €@l ofXile Widcthge second
| ens group & .of .the objective optical system 1l is designed to satisfy the

fol lowing é¥riealisgsteny 1. Radiis1a(@yrysturq 3adins of § dnech side baps essi on

5), 02w i | i ficat] t Wi d | d of th d
ohs o Sup S5 o268 P IBhL SHSR PR, RERt i i At B g aipaceb it ond
of the secdmsiagensidgrivins Gurfa@@2QF tB% Hehs, p2iPRAI Phe Bphoye f{nhipned

expressions, the. expression (1) sets the ratio of the focal distance of
the third 9BHYajesdp dastascendrosran dnisddlecimmging viwdazeglt® etk of t he

ob ecL ve LR <A B ot B0l G R ERao A R 4T
distance from the middle imaging surface to the image side

10 lens surface of the lens prism P1.

[0018]

Also, in these embodiments, the lens prism P1 of the
third lens group G3 is designed such that an image side lens
surface r6 is at least constituted by the aspherical surface

15 whose curvature is reduced as it gets away from the optical
axis, and the second lens group G2 of the objective optical
system 1 is designed to satisfy the following expression (5).
[0019]

(5)  PB2t/p2w = 2.5

20 In the expression (5), B2w is a lateral magnification at
the wide angle end of the second lens group G2, and B2t is a
lateral magnification at the telescopic end of the second lens
group G2.

[0020]

25 Here, among the above'mentioned expressions, the
expression (1) sets the ratio of the focal distance of the third
lens group G3 to the focal distance at the wide angle end of the
objective optical system 1, and limits the refractive force of the
third lens group G3. If it is less than the lower limit of this

80  expression (1), the refractive force of the second lens group G2

which is responsible for the variable power is reduced. For



30 expression (1), the refractive force of the second | ens group G which
I's responsible for the variable power is reduced. For 8 this reason, in
order to obtain the necessary variable power ratio, the displacenent of
the second |l ens group & becones great, which nmakes the entire length

|l ong. At the same tinme, the spherical aberration on the under side
generated in the 5 third | ens group G3 becones great, which nmakes the

optical perf.ormance poqr. Thus, the satisfaction with this expression (1)
enabl es thghégt aF firéht smofortdr:eer rﬁonogltﬁf‘ﬁlzﬁ‘?oﬁeﬁf}sﬁﬁéy BATIF | @RGYEE of the

vari abl e pawgfiof iﬂﬁierdi%@fﬂa&@&eﬂﬂTWfPVR@EQ%Ic@ﬁ%t f@né’péfcﬁ@f) 8208 ed0
e f"the |

[00211 Al so, the expression (2) defines t shape o ens prism Pl
constituti rifeete which merdeegtbepe S8irasl¢hgthamg.shapetht finml tioneexes,
and mai nl ytl i m tpﬁ_lthe ?engratigig)g}armu t of qff-axis aberration, The
satisfacti ¢RewPH§HCaT 18 EXp? g (e hBOrEs Site gonpeatediBh iy the
off-axig abgrgalsfpny, Cigd | | e a st | d di tion
aberration. [OOZZ%Q%I %ﬁéﬁ?h?éex%ﬁcedslgi@gng?g%ft’sgflgg%ﬁeﬂ{r%%?% tg]f% toﬁieﬁéﬂ 20
equi val ent rifoancente goahe Midddetheowgitigfswibaceith thie eRpressicsi de

| ens surfag«ing of, the l.ens E)ri.sm P1 to the square of the focal distance

at the wi délanGPelife dhe hattireaente aftitha mipdesurizatine soft iract i on
excess vel y g SEngPh CBF, BHRDL AR ANEP bEResh ™ TogBa AT "
expr essi on 1 reee mextteof dhieooptidcaliep thisé wiyce
10 [0021]
| Also, the expression (2) defines the shape of the lens
prism P1l constituting the third lens group G3 as the lens
shape of both convexes, and mainly limits the generation
amount of off-axis aberration. The satisfaction with this
15 expression (2) enables the compensation for the off-axis

aberration, especially, image surface distortion and distortion

aberration.
[0022]
Also, the expression (3) sets the ratio of the air

20 equivalent distance from the micidle imaging surface to the

object side lens surface r6 of the lens prism P1 to the square of

the focal distance at the wide angle end of the objective optical

system 1. The satisfaction with this expression (8) can

suppress an optical path length from being excessively long
25 and attain the miniaturization.

[0023]

Also, the expression (4) sets the ratio of the distance
from the middle imaging surface to the image side lens surface
ré of the lens prism P1 to the square of the focal distance at

30 the wide angle end of the objective optical system 1. If this

value goes down to the lower limit of this expression (4), the

9



fromthe mddle imaging surface to the image side lens surface r6 of the
lens prismPl to the square of the focal distance at 30 the wi de angle end
of the objective optical systeml1l. If this value goes down to the | ower
limt of this expression (4), the 9 eyes will focus on the dust which is
attached on the image side lens surface r6 of the lens prism P1.
Consequently, the yield of manufacturing is made poor. Thus, if this

4 tisfi it ble t t th bl
ipdor 5 P &h TUI 3APELIE s Gutsd FlNebproalERTBAG QRORA TRNEIEHS |1
this enbodijzey ’sutr%céeﬂ? R4 154N1BH E %}g PUnNi 1@ ol QRS i cons& tcﬁ-té 37 gf&' gned

such that the imge side lens sur i's at Teast y the

aspheri cal @ﬁumanefaetwmmlslmadteupeoms rBHueedf ahiktegetSsHvay (4Y on t he
opti cal aX|s hogt the i ge side lens surface r6 in which |ight
flux s madtAtistibshy 16 HorRetsin %dteyattﬁ@nasbhh%rvamahmf@@wego findex the

di stortpgon @B%hallts' ORi 1884V Yh?ace 8{'8@ filr in this configuration,

since the sensibility to the sur eccen |C|ty of the imge side | ens
surface r6 [i0024l, the manufacturing aI | owance can be rel axed, thereby
attaining the i ovenent .in ghe mass productivity. [0025] Also, the
expressi on (5) sV OTERECrainothis wabpdisrent, tloe degs pirésm &H l@é’ttﬂ&n t he

o 210 NSS4 GO 6l REODE S, L s e
vari abl e powerfacki n@erishavi hgabi gfoveitabbd P§Wehe [a@iﬂﬂ@h‘%allsu%a&ém%]
10 whose curvature is reduced as it gets away from the optical
axis. In short, the image side lens surface r6 in which light
flux is made narrow is constituted by the aspherical surface so
that the distortion aberration is mainly compensated. Also,
in this configuration, since the sensibility to the surface
15 eccentricity of the image side lens surface r6 is low, the
manufacturing allowance can be relaxed, thereby attaining the
- improvement in the mass productivity.
[0025]
Also, the expression (5) sets the ratio of the lateral
20 magnification between the wide angle end and telescopic end
of the second lens group G2. The satisfaction with this
expression (5) can provide the real image type variable power
finder having high variable power.
[Example 1]
25 [0026]
Examples 1 to 4 below will be described referring to
the values according to the present invention. In the

respective examples, the meanings of the symbols are as

follows.
30 [0027]

2m: entire image angle of view in diagonal

10



Exanples 1 to 4 below will be described referring to the values according
to the present invention. In the respective exanples, the neanings of the
synbols are as follows. 30 [0027] 2w. entire inage angle of viewin

di agonal 10 Si: the i-th surface counted fromobject side R; curvature
radi us of the above i-th surface Si di: distance between the i-th surface
and the (i+l)-th surface fromobject side 5 ni: refractive index in d-line
(wavel engt h 587. 6pm,,of . .the i-th lens vi; the be' nupber of the i-th
lens *; surface %}‘ért eaép}h’eﬂlc?g?c%&rof%@dr {romegbieqfosmte 10 Al so, the
aspherical shapep F e f | [ re the depth
of IOt he aspheri cal _Eu‘g?g‘{:e isé))fgnsigglr?e(gf'lttgwb%]g%gcalﬁﬂ{ts%gf%g?ﬁf fromthe
optical axis is ddsglistdnce hetweehnthbhd-tlquatifanelandthd (3-1pa#h D are the
fourth, sixth, eighth and tenth aspherical coefficients, 15 respectively.
[ 00291 Equation 1 f‘”iécﬁ OPA\9IBGE 498+ DHIO 1+ 11HL [00301 20 FIG 3A

O oaC e bt camEYUPILCRN LOHEA P Y twdvel8nklh 8B7C6RANPEE "I Nde"
the i-th lens
vit the Abbe’ number of the i-th lens
*: surface where aspherical surface is used
[0028]

10 Also, the aspherical shape is defined by the following
equation 1, where the depth of the aspherical surface 1is
assumed to be X, and the height from the optical axis is
assumed to be H. In the equation 1, A, B, C, and D are the
fourth, sixth, eighth and tenth aspherical coefficients,

15 respectively.

[0029]

Equation 1

X__ HyR 4 6 8 10

= +AH"+BH" +CH® + DH

1+\/1“(%)2
[0030]

- 20 FIG. 3A to 3C are optical system configuration views of
a variable power finder according to Example 1. FIG. 4A to
4C are aberration views corresponding to the wide angle end
(WIDE) of the variable power finder according to the example 1.
FIG. 5A to 5C are aberration views corresponding to the

25 middle (MID) of the variable power finder according to
Example 1. And, FIG. 6A to 6C are aberration views
corresponding to the telescopic end (TELE) of the wvariable
power finder according to Example 1. Here in Example 1, the

configuration of the variable power finder is arranged

11



4C are aberration views corresponding to the wide angle end (WDE) of the
vari abl e power finder according to the exanple 1. FIG 5A to 5C are
aberration views corresponding to the 25 mddle (MD) of the variable power
finder according to Exanple 1. And, FIG 6A to 6C are aberration views
corresponding to the telescopic end (TELE) of the variable power finder
according to Exanple 1. Here in Exanple 1, the configuration of the

vari abl e power fjnder is arranged, 11 according to the first enbodi nent of
t he arr angeHEiftt GdRSWH itile first embpgoguanpoddherasrangenze nhehiwy in

i ndi cating fh@ gonfiguration of 5 the optical systemaccording to Exanple
1. Table 2 is fhe data indicating the aspherical coefficients according to
Exanpl e 1. [0D#blle 3 is the data indicating the change in the distance

bet ween the groups. caused by the variable power according to Exanple 1.
And, Table 4 is thisdalabladl datthe data vadiestiofg the comfigpraddonons (1)

o v B B G eRITR, besh RS ol BrGas " Tahisc 1% YaF 57 4

g: > ;é65&233 Oi%ﬁiﬁai;ﬁnéoﬂié]a@ﬂeﬁ%i &6 Ficitntslicdshdtn Qo B gehAel MRYI NY
Table 3 is the data indicating the change in the distance
between the groups caused by the variable power according to
Example 1. And, Table 4 is the data indicating the values of

10 the expressions (1) to (5) according to Example 1.

[0032]
Table 1
20 = 51.89° to 18.27°
Si Ri di ni Vi
1% -33.839 0.80 | 1.5826 | 29.0
2% 11.598 D2
3% 9.425 1.85 1.492 | 574
4% —-11.553 D4
5 13.500 11.5 | 1.5247 | 56.2
G+ —17.436 2.00
7 | middle imaging surface | 2.00
8 @0 16.00 | 1.5247 | 56.2
9 -15.180 7.00
10% 18.476 200 | 1492 | 574
11=% —65.537 16.00
12 eye point
15 ' |
[0033]
Table 2

12



8 00 16.00 1.5247 56.2 9 -15.180 7.00 10* :
15 [00331 Table 2 12 S

-65.537 16.00 12 eye point

5.50E-05 -5.89E-06 2.67E-07 2*
-1.07E-03 2. 27E-04 -3.48E-05 1.61 E-06 4*
5.42E-03 -1.51 E-03 2.42E-04 -1.39E-05 10*

1. 33E-06 6*
3.50E-04 -3.87E-05 3. 20E-06 -8.05E-08

1.97E-06 -4.80E-08 11*
WDE MD TELE D2 13.18 6.19 1.99 D4 0.50 4.83 11.95 5 [0035]

3 di
4 EXPRESS| ON ) (1) f2/fw 3 217 (?\ (R3?+R31 /(R32- R31
LI/fw?2 0.36 k@) o/fvo 0o h7e B [ € [ D |
1% ~3.32E-04 5.50E-05 ~5.89E-06 2.67E-07
2% ~1.22E-03 3.08E-04 -4.99E-05 2.93E-06
3k ~1.07E-03 2 27E-04 -3.48E-05 1.61E-06
4k -4.12E-04 1.89E-04 ~2.93E-05 1.33E-06
6 5.42E-03 -1.51E-03 2.42E-04 -1.39E-05
10% 2.04E-04 —2.25E-05 1.97E~06 ~4.80E-08
11% 3.50E-04 ~3.87E-05 3.20E-06 -8.05E-08
[0034]
Table 3
di WIDE MID | TELE
D2 13.18 6.19 1.99
D4 0.50 483 11.95
5 .
[0035]
Table 4
EXPRESSION VALUE
(1) 3/8w 3.23
(2) ] (R32+R3D/AR32-R31)| 0.13
(3) L1/fw"2 0.36
(4) L2/fwn2 0.076
(5) B2t/B2w 2.7
10 [Example 2]

15

[0036]

18.476 2.00 1.492 57.4 11*
ABCD 1%

-3. 32E-04

-1. 22E-03 3. 08E-04 -4.99E-05 2.93E-06 3*
-4.12E-04 1.89E-04 -2.93E-05
2. 04E-04 -2. 25E-05

[0034] Tabl e
Tabl e

0.13 (3)

FIG. 7A to 7C are optical system configuration views of

a variable power finder according to Example 2.

FIG. 8A to

8C are aberration views corresponding to the wide angle end

(WIDE) of the variable power finder according to Example 2.

FIG. 9A to 9C are aberration views corresponding to the

middle (MID) of the variable power finder according to

Example 2.

And, FIG. 10A to 10C are aberration views

corresponding to the telescopic end (TELE) of the variable

13



(5) 132tJ 2w 2.7 10 [Exanple 21 [00361 FIG 7A to 7C are optical system
configuration views of a variable power finder according to Exanple 2.

FIG 8Ato 8C are aberration views corresponding to the wide angle end 15
(WDE) of the variable power finder according to Exanple 2. FIG 9A to 9C
are aberration views corresponding to the mddle (MD) of the variable
power finder according to Exanple 2. And, FIG 10A to 10C are aberration
Vi ews corres ondti[in to the .elﬁcgﬁi c en TELE) of the variable 13 power
finder accdtdl ng LEEXaMPTHE PLGEPFAMRE P e 2, the configuration of the
vari abl e pdgre fhNESTaH r panged (el : ir di of the
arrangenment shown in I?Iﬂcli?l?. 2*5 [003%‘;% Sso, ggl EP?]%% ?%Iég(}g%a per%gléI(‘:ati ng
the confi gdindiesnisfarraegept acabrdysgetvacher flirsy &mixdimeat2of Tehde 6 i s
the data indicati n% t.he. as heriﬁzb coefficients according to Example 2.
Table 7 is AHEHRTESHAPRAFithgt heCehbnge in the 10 distance between the
groups. gaugeddyy] the variabl e power according to Exanple 2. And, Table 8
is the data indicating the values of the expressions (1) to (5) according
to Exanple 2. [08B8), Table 5 is5tRe datd .i4AitatiBy 2heScoRifi ghir Miovi of 1*
-73.532 0. %hl' 492 57.4 2* 8.044 '

e optical system acco?ﬁing to Example 2. Table 6 is the
data indicating the aspherical coefficients according to
Example 2. Table 7 is the data indicating the change in the

10 distance between the groups caused by the wvariable power
according to Example 2. And, Table 8 is the data indicating

the values of the expressions (1) to (5) according to Example 2.

[0038]
Table 5
i5 20 = 51.40° to 18.23°

Si Ri di ni Wi
I* -73.532 0.8 1.492 | 574
2% 8.044 D2
S% 8.911 1.85 1492 1 574
4% -12.288 D4
5 13.7 11.50 | 1.5247 | 56.2
B+ -17.541 2.00
7 | middle imaging surface | 2.00
8 0 16.00 | 1.5247 | 56.2
9 -15.18 7.00
10x 18.295 2.00 1.492 | 574
11+ -69.939 16.00
12 eye point

[0039]

Table 6

14



3* 8.911 1.85 1.492 57.4 4*
-17.541 2.00 7 mddle imging surface 2.00 8 w 16.00 1.5247 56.2 9 -15.18

7.00 10* 18.295 2.00 1.492 57.4 11* -69.939 16.00 12 eye point
-1.23E-03 1.31 E-05 8.98E-06 -6.05E-07 2*

-1. 10E-03 2. 46E-04 -3. 25E-05
4. 97E-03 -1.22E-03

Table 6 14 Si

1. 37E-06 4*

ABCD 1%
-2.48E-03 2.67E-04 -3.01 E-05 1.54E-06 3*
-4.13E-04 2. 09E-04 -2. 76E-05 1. 15E-06 6%

-12.288 D4 5 13.7 11.50 1.5247 56.2 6*

[ 0039]

1.86E-04 -1.04E-05 10* 2.02E-04 -2.28E-05 1.92E-06 -4.65E-08 11* 3.51

E-04 -4.011 -0 NS D TELE D2
13.16 6.26 2.0

1% —1.23E-03 1.31E-05 8.98E-06 —6.05E-07

2% —~2.48E~-03 2.67E-04 —-3.01E-05 1.54E-06

3k —1.10E-03 2.46E-04 —3.25E-05 1.37E-06

4% —4.13E-04 2.09E-04 —2.76E-05 1.15E-06

Gk 4.97E-03 —1.22E-03 1.86E-04 ~1.04E-05

10% 2.02E-04 —2.28E-05 1.92E-06 -4.65E-08

11* 3.51E-04 —4.01E-05 3.25E-06 -8.18E-08
[0040]

Table 7
di WIDE MID TELE
D2 13.16 6.26 2.09
D4 0.50 4.74 11.64

51
[0041]
Table 8
EXPRESSION VALUE

€)) f3/fw 3.24

(2] R32+R3DAR32-R31) | 0.12

(3) L1/fw"2 0.36

@ L2/fw"2 0.075

(5) B2t/ 2w 2.7

10 [Example 3]
[0042]

FIG. 11A to 11C are optical system configuration views
of a variable power finder according to Example 3. FIG. 12A
to 12C are aberration views corresponding to the wide angle

15 end (WIDE) of the variable power finder according to Example

3. FIG. 13A to 13C are aberration views corresponding to the
middle (MID) of the variable power finder according. to
And, FIG.
corresponding to the telescopic end (TELE) of the variable

Example 3. 14A to 14C are aberration views

15



EXPRESSI ON VALUE (f) f3/fw 3.24 (2) (R32+R31)/(R32R31) 0.12 (3) L1/fw'2
0.36 (4) L2/fwA2 0.075 (5) (32t/(32w 2.7 10 [Exanple 31 [0042] FIG 11A
to 11C are optical systemconfiguration views of a variable power finder
according to Exanple 3. FIG 12A to 12C are aberration views correspondi ng
to the wde angle 15 end (WDE) of the variable power finder according to
Exanple 3. FIG 13A to 13C are aberration views corresponding to the

i ddl M t | 4 i_.nd ' t Ex 3. And,
Fla a1 0 RS PRI Bo BB ondi o 8 e Bl eshohe. end

(TELE) of tdumfigurablen I8 pewer §hneleh1acorywipg fiﬂfd@ianpé?aai'ra &in
Exanple 3, the configuration of the variable power finder is arranged

accor di ng taFaokdingcehdhenbodondne mdfodimee at rafhtkeentr ahgsmeritnsEb@n 2. 5
[ 0043) Alsq @ 9 is the data indicating the configuration of the
opti cal sysfnem according to Exanple 3. Table 10 is the data indicating the
aspherisal [Qoefd]i cients according to Exanple 3. Table 11 is the data
indicating the change in 10 di stance between the groups caused by the
variabl e power ablsordlable @ Brarlpt elta Andicdtibie th? tonfhudatian of
indicatin t he val ues of the expressions (1) to (5) according to Exanple
3. [0044% the opticaf Sy %tem acccPrtfmg to Xf?‘mple( 3) Table 1% i therrp

data indicating the aspherical coefficients according to

Example 3. Table 11 is the data indicating the change in

10 distance between the groups caused by the variable power
according to Example 3. And, Table 12 is the data indicating

the values of the expressions (1) to (5) according to Example 3.

[0044]
Table 9
15 20 = 51.52° to 18.25°

Si Ri di ni vi
1= -17.319 0.80 | 1.5826 | 29.0
2% 14.098 D2
3 9.595 2.00 |1.4920 | 57.4
4% —9.804 D4
5 32.6 14.50 | 1.5247 | 56.2
6+ -9.168 2.00
7 | middle imaging surface | 2.00
8 o 16.00 | 1.5247 | 56.2
9 —25.66 7.00
10 16.984 200 |1.4920 | 574
11+ —38.851 16.00
12 eye point

[0045]

Table 10

16



Table 9 15 2w = 51.52 to 18.25 Si R di ni vi 1* -17.319 0.80 1.5826 29.0
2* 14.098 D2 3* 9.595 2.00 1.4920 57.4 4* -9.804 D4 5 32.6 14.50 1.5247
56.2 6* -9.168 2.00 7 mddle inmging surface 2.00 8 00 16.00 1.5247 56.2

9 -25.66 7.00 10* 16.984 2. 00 1.4920 57.4 11* -38.851 16.00 12 eye point
[ 00451 Table 10 16 Si AB CD 1* 3.97E-04 -1.40E-04 2.41E-05 -1.27E-06 2*
-3.56E-04 1.14E-05 3.52E-06 -2.01 E-07 3* -5.07E-04 4.46E-05 -1. 09E-05
6.01 E-07 4* 2.10E-04 3.05E-05 -9.18E-06 4.97E-07 6* 2.95E-03 -4.43E-04

Q aw; 5 ()

5. 92E-05 - 2. 83E- 06 -4.04E-08 11* 3.53E-04
-3.21E-05 2. 87E-}062=6-22E-hg. [004g10Tahl & 11 & DE M) TELE D2 12.85
6.32 2.32 1% 3.97E-04 —1.40E-04 2.41E-05 -1.27E-06
2% -3.56E~-04 1.14E-05 3.52E-06 —-2.01E-07
3% -5.07E-04 4.46E-05 —1.09E-05 6.01E-07
4 2.10E-04 3.05E-05 -9.18E-06 4.97E-07
6% 2.95E-03 -4.43E-04 5.92E-05 —2.83E-06
10% 1.92E-04 —1.76E-05 1.77E-06 ~4.04E-08
11 3.53E-04 —-3.21E-05 2.87E-06 —6.83E-08
[0046]
Table 11
di WIDE MID TELE
D2 12.85 6.32 2.32
D4 0.50 4.47 11.04
5 [0047]
Table 12
EXPRESSION VALUE
(D f3/fw 2.77
1@ | R32+R31/R32-R31) | —0.56
1.3) L1/Aw 2 0.37
@ L2/fw"2 0.064
(5) B2t/2wR 2.7
[Example 4]
10 [0048]
| FIG. 15A to 15C are optical system configuration views
of a variable power finder according to Example 4. FIG. 16A
to 16C are aberration views corresponding to the wide angle
end (WIDE) of the variable power finder according to Example
15 4. FIG. 17A t017C are aberration views corresponding to the
middle (MID) of the variable power finder according to
Example 4. And, FIG. 18A to 18C are aberration views

corresponding to the telescopic end (TELE) of the variable

power finder according to Example 4. Here in Example 4, the

17



D4 0.50 4.47 11.04 5 [0047] Table 12 EXPRESSI ON VALUE (1) f3/fw 2.77 (2)
(R32+R31)/ (R32-R31) -0.56 (3) L1/fwr2 0.37 (4) L2/fw'2 0.064 (5) 2t/2w
2.7 [Exanple 41 10 [00481 FIG 15A to 15C are optical system configuration
views of a variable power finder according to Exanple 4. FIG 16A to 16C
are aberration views corresponding to the wde angle end (WDE) of the
variabl e power finder according to Exanple 15 4. FIG 17A tol 7C are

aberration I pongi to_the ddl e t he vari abl e power

fi nder accoér/dln %%t{ &f @g AX&“%P@ g’ %é Te dherdHERELYi ews

cor r espondi &Kg?dr@hh@etrb esll-ﬁasﬁél@bﬁdeélﬂlﬂdrﬁhﬁ)en@foﬁ Fﬁevﬂf@%gm&&wgﬁ %‘;x?der
o

according to E;iarple4 Here in Exanple 4, the con uration
vari abl e pdwe der is arranged according to the second enbodi nent of

t he ar r angqRyio} shown in FIG 2. [00491 5 Also, Table 13 is the data
i ndi cating the confl guration of the optical systemaccording to Exanple 4.

Exanpl e 4, Table 16 s the dut oiind: cav IR LRNId ERBH L AERENCRED 1 °
bet ween t héhgr updcahusertemy abeovdimgbiee Ponarple 4. Table 14 is the
data indicating the aspherical coefficients according to
Example 4. Table 15 is the data indicating the change in the
distance between the groups caused by the variable power
10  according to Example 4. And, Table 16 is the data indicating

the values of the expressions (1) to (5) according to Example 4.

[0050]
Table 13
20 = 51.47° to 18.20°
Si Ri di ni Vi
1= -12.3 0.80 }1.4920 i574
D ' 14 D2 '
J# 9.612 2.00 |1.4920 | 574
4% -9.2 D4
5 34.58 14.50 | 1.5247 | 56.2
6% -8.673 2.00
7 | middle imaging surface | 2.00
8 w0 16.00 | 1.5247 | 56.2
9 —24.1 7.00
10% 18.026 2.00 | 1.4920 {574
11 -37.078 16.00
15 12 eye point
[0051]
Table 14

18



10 according to Exanple 4. And, Table 16 is the data indicating the values
of the expressions (1) to (5) according to Exanple 4. [00501 Table 13 2w =
51.47 to 18.20 Si R di ni vi 1* -12.3 0.80 1.4920 57.4 2* 14 D2 3* 9.612
2.00 1.4920 57.4 4* -9.2 D4 5 34.58 14.50 1.5247 56.2 6* -8.673 2.00 7

m ddl e i magi ng surface 2.00 8 00 16.00 1.5247 56.2 9 -24.1 7.00 10* 18. 026
2.00 1.4920 57.4 11* -37.078 16.00 15 12 eye point [00511 Table 14 18 S

ABCD 1* 4 38E-04 -8.35E-05 2.31 E-05 -1.55E-06 2* -3.95E-04 5.67E-05
QF—35—b42E-04-7 _05E-06 -8 25F-06 5 Q5F-Q7 4* 2.21 E-04

5. 26E- 06 - 6. 52F—R3
1. 35E-05 -9. 33 x - _Qdt - -Q% 2.08E-07 10*
2.12E-04 -2. OS%L_&@E% -B. 19BHO5 11*2. AEPE- P4-1.555-068- 05 2. 74E- 06
-5.64E-08 [00528*% | -895E-04 | 567E-05 | 5.26E-06 | —6.52E-07
3 | —5.12E-04 | 7.05E-06 | —825E-06 | 5.05E-07
4 | 221E-04 1.356-05 | ~9.33E-06 | 5.12E07
6 | 121E-03 1.50E-04 | —1.02F-05 | 2.08E-07
10+ | 212E-04 | -2.08E-05 | 1.66E-06 | -3.10E-08
11% | 867E-04 | -357E-05 | 2.74E-06 | -5.64E-08

[0052]
Table 15

di | WIDE | MID | TELE
D2]11.84 {560 | 1.74
D4] 0.50 |4.33 | 10.69

5
[0053]
Table 16
EXPRESSION VALUE

1 £3/fw 2.61
(2)! (R32+R31/(R32-R31) | -06
(3) L1/fwr2 0.35
(4) La2/#fwh2 0.061
(5) B2t/B2w 2.7
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Table 15 di WDE MD TELE D2 11.84 5.60 1.74 D4 0.50 4.33 10.69 5 [0053]
Table 16 EXPRESSI ON VALUE (1) f3/fw 2.61 (2) (R32+R31)/(R32-R31) -0.6

(3) L1/fw2 0.35 (4) L2/fw2 0.061 (5) 2t/ 2w 2.7 19 What is clained is:
1. A variable power finder conprising: an objective optical system having a
positive refractive force; 5 an inverting optical systemfor converting an
I nverted 1mage taken by said objective optical systeminto an erecting

i mage; and § tifa system having a positive refractive force to
observe sai e"rg")]g(l'gl%|acr11E(jﬁ)]l%rra‘f éobt ained by said inverting 10 optical system
arranged in the ofderd izuble R es!fiside ooipdiohigct ive optical system
bei ng conposed of a negative first |lens group, a positive second |ens
group, and a posEHlW'éJQQ’fllV@l ¢ehisadr oypte mabhd viegondpbeitdver sufr haing

di spl aced can opt ical 15 axis, perform ng variable power and
conpensating visibility change caused by said perforned variabl e power
t hr oughssai d an inverting optical system for converting an inverted

image taken by said objective optical system into an erecting
image; and
an ocular optical system having a positive refractive
force to observe said erecting image obtained by said inverting
10  optical system, arranged in the order from the object side,
said objective optical system being composed of a
negative first lens group, a positive second lens group, and a
positive third lens group,
said second lens group being displaced onto an optical
15 axis, performing variable power and compensating visibility
-change caused by said performed variable power through said
displacement of said first lens group,
wherein said third lens group being constituted by one
lens prism having at least one reflection surface, and
20 expressions (1) to (4) below are satisfied:
(1) f3/fw > 2.5
(2)  -1.0 < (R382+R31)/(R32-R31) <1.0
(8) Ll/fw?2<0.45
(4)  L2/fw2>0.03
25 where f3 is a focal distance of said third lens group,
fw is a focal distance at an wide angle end of said
objective optical system,
R31 is a curvature radius of an object side lens surface

of said lens prism,

30 R32 is a curvature radius of an image side lens surface

of said lens prism,
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di spl acenent of said first |ens group, wherein said third | ens group being
constituted by one |lens prismhaving at | east one reflection surface, and
20 expressions (1) to (4) below are satisfied: (1) f3/fw> 2.5 (2) -1.0 <
(R32+R31)/ (R32-R31) <1.0 (3) L1/fw2 <- 0.45 (4) L2/fw2 >_0.03 25 where f3
is a focal distance of said third lens group, fwis a focal distance at an
w de angle end of said objective optical system R31 is a curvature radius
of an object side lens surface of said lens prism 30 R32 is a curvature

radi us of an inmageldi de drendr Sétfdl%q?en@fd@@drﬂ:e' ?ﬁﬁnpé' % b %” ai r
equi val ent distance froma mddle imgin surface to ]EC? Site | ens

surface of s&pHAEHY ?9@6%&1@2&1@3 auufzs‘tamfsaid d):ﬁm:t belsn‘nddha i magi ng

surface to said ifBg i surf e of. e.lens pris wherein said
l ens prismP 1 of Isrgl % tﬁhgr 5J‘1ﬁens Ee@‘dpz d@%@%‘ﬁgds‘é fetiasakth obj ect

side | ens |mmagstmﬂetleﬁstaurfa@élefﬂtﬁ@'leﬁﬁr ASh, and i mage side |l ens surface
is at |east constlﬁhted by . aspherl cal surface whose curvature is reduced
as it gets away fr¥ et"ﬁ@@ﬁt‘ 1&Insal‘(’rlsm‘lZP1Aoﬁata'rauelblllrﬂrt;id\ﬁmrs grodpr Gaccor di ng

toclaiml \meagé ¢l u G2, of. said objective optical

systemis desi ned 0 sat sﬁlt%n %B I 680 oS l8BS; C‘%‘Eﬁmv(tﬁfi / (32w

2.5 spherical surface and image side lens surface is at least
constituted by aspherical surface whose curvature is reduced

as it gets away from the optical axis.

2. A variable power finder according to claim 1

wherein said second lens group G2 ofsaid objective

.
>

optical system is designed to satisfy the following expression
(5):

(5) pt/B2w = 2.5

where B 2w is a lateral magnification at the wide angle
end of said second lens group G2, and B2t is a lateral

magnification at the telescopic end of said second lens group
G2.

3. An imaging apparatus having a wvariable power

finder, said finder comprising:

an objective optical system having a positive refractive
force ;
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where f3 2w is a lateral magnification at the wde angle end of said
second lens group &, and f32t is a lateral magnification at the

tel escopic end of said second |lens group &. 3. An inmagi ng apparat us
having a variable power finder, said finder conprising: an objective
optical systemhaving a positive refractive force; 21 an inverting optical

system for convert nvert d I ma e taken by said objective optical
systeminto an eredcflqrrllg’%l{ é‘ﬁ%‘l an 6‘?:‘61 oﬁPFW&Im@ﬁsta@mIH&Wﬁ%i

positive refimegd \takehob@e sTaDd Q%ﬁc‘tﬁvé%&lééﬁ I SAG '?Hﬁ)e a‘}gté?' DB y sai d
e 0

I nverting tlcal system arranged in the order fromt j ect side, said
obj ective o tem bei ng corrposed of a negative first Iens group, a

positive second I ve third | ens. grou sai.d second

| ens group being ?i?l:ﬁlgl%g 0%?0 ansggfé a‘é&’r% aﬁé‘??%g‘fﬁ n‘%ﬁiﬁ? HY8 e powver

and corrpensﬁ@frm?g toi abbetve waldfeaﬂgancgawﬁﬁg@)bt&ﬁhﬁ’ecpq{}f QRN AN Rt léne power
t

t hrough sai d t L3P Xﬁjement of sajd first |ens group, wherein said
| ens group oP ¥4 PIebe 1 flil%dfé‘ldeb‘efrﬁgnébﬁsfvbmmdby one Iens

Del ow are oat isti oq ?EZZ‘;%‘?’?% UERL TG R BN R bR ) (1o
(3) LI/fwe<negagvesYirsp/ 780008, a positive second lens group, and a
positive third lens group,
said second lens group being displaced onto an optical
axis, performing variable power and compensating visibility
change caused by said performed variable power through said
displacement of said first lens group,
wherein said third lens group of said variable power
finder being constituted by one lens prism having at least one
reflection surface, and
expressions (1) to (4) below are satisfied:
) 3/fw>2.5
) -1.0 <(R32+R31)/(R32-R31) <1.0
3) LUfw’<0.45
@ L2/fw*>0.03
where 3 is a focal distance of said third lens group,
fw is a focal distance at an wide angle end of said
objective optical system,

R31 is a curvature radius of an object side lens surface

of said lens prism,

R32 is a curvature radius of an image side lens surface of
said lens prism,

L1 is an air equivalent distance from a middle imaging
surface to the object side lens surface of said lens prism, and

L2 is a distance from the middle imaging surface to said

image side lens surface of the lens prism,
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where f3 is a focal distance of said third I ens group, fwis a focal

di stance at an wide angle end of said objective optical system R31 is a
curvature radius of an object side lens surface of said lens prism R32 is
a curvature radius of an inmage side |lens surface of said lens prism L |
is an air equivalent distance froma mddle imging surface to the object
side lens surface of said lens prism and L2 is a distance fromthe mddle
i magi ng surface to sald i mge side |lens surface of the lens prism 22
wherein said | ens Wi e§ﬁ11P Sléil f leged @rtsmrﬂll etfissagiotipir@3leriss g@88ipgaE3l such

that an obj ect n stltut pheri cal surface and san i mage
side |ens sgér:f%%ée%%sé(gt eas nt ozﬁkt? %aeagﬁﬂﬁri%a‘lmgﬁrlﬂ&@él Wose

curvat ure i sphedicaédsasfadet aget %aay\amag@%fd@ epk! %ﬁgfefh)%' s 4 1ol rragl ng
,. Wherein sal secon ens group

apparat us accor clainms 3

sai d obj ect FQBSg‘ﬁ‘t‘?‘i‘L%Bé%P@W teal seefageew hase atirsaputchis Follbowdngs

expressi on {t53éts(Dhval é,? g% c‘%‘% m(}a‘ég 132w is a lateral magnification at
sal

the wi de angle end group &, and 132t is a |ateral
magni fication at the telescopic end of said second |l ens group &. 23

4. An imaging apparatus according to claims 3 , wherein
said second lens group G2 of said objective optical system is
designed to satisfy the following expression (5):

(5) p2t/P2w=>2.5

where (2w is a lateral magniﬁcation at the wide angle
end of said second lens group G2, and P2t is a lateral

magnification at the telescopic end of said second lens group G2,
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