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. [00021 2. Related Art Conventionally, in a canmera in which
a phot ographing systemand a finder systemare separately confi gured
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of .viewis also configured in the finder system As the above-nentioned
fi nder system real inage type variable power finders, in which the
visibility of a view fr BReCEGROGdOUI QRIT H HIdI¥EINHIAEE vari abl e power
ratio is eas[blo obtai ned, are variously proposed. [00031 As the real inmage
type vari abl é r finder, those disclosed in Patent Docunent 1 and

Pat ent Dgcuneng;i dbst Qﬁlezlﬁl@élgtlgtﬁom They are provided with a negative
first lens group, a positive second |lens group and a positive third | ens

group, as an obj e&the/@repemamvwﬁnemre'théysttoyatwazsladwrleqmwtvbe findeirs e

| ength by divi an inver optical . t em whi convert a I nverted
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obj ective optica
excellent optical performance, and also to an imaging

10 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 variable power ratio is easily
obtained, 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



system 10004] Also, in Patent Docunent 3, it is designed to further
shorten the entire length by placing a third I ens group on the 5 incident
surface of the inverting optical system [0005] [Patent Docunent 11
Japanese Patent Application Publication No. JP-A-Heisei 1-116616 [ Patent
Docunent 2] Japanese Patent Application 10 Publication No. JP-A-Heisei,
4-194913 [ Patent Docunent 3] Japanese Patent Application .Publication No.
JP—A—HeiseE -194913 [ 0006] However, the trend toward conpact nodels of
the digital®>Y®8™aneras in recent years has been progressed nore than
expected, gpdhgdle further reduction in the entire length of the objective
optical systemis required. So, in order to attain the further

m ni aturizati on fAlee,the Bréseht Deictuaendnd, iit is desiggeshrio tfurdhke t he

refractive force of, each | en roup. 20 .stronger,. . ver, it is v
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respect 5ve iplcgR8ndrQids cibt h B8RRIt th€a PEGdet . M ned variable power

%
rati o. 25 SUMVARY OF THE | NVENTI ON [00%7]pt The pfesent invention is
proposed i MO®0ddr to sol ve the above-nentioned problens. That is, the

Posit1ve 30 ref r AE@EEY opEiTA Al 47 She Pl PEyehEm ABPLEGHER | g an
inverted i pgRIiakesn Mol P -ARIEEL e 0PI 6626 Systeminto an 2
[Patent Document 2] Japanese Patent Application
10 Publication No. JP-A-Heisei, 4-194913
[Patent Document 3] Japanese Patent Application
Publication No. JP-A-Heisei, 4-194913
[0006]
However, the trend toward compact models of the digital
15 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 of each lens group
20 stronger. However, 1t is very difficult to excellently
compensate the various aberrations induced in the respective
lens groups while maintaining the predetermined wvariable

power ratio.

25 SUMMARY OF THE INVENTION
[0007]

The present invention is proposed in order to solve the
above-mentioned problems. That is, the present invention is
provided with: an objective optical system having a positive

30 refractive force; an inverting optical system for converting an

inverted image taken by the objective optical system into an



erecting i mage; and an ocul ar optical systemhaving a positive refractive
force to observe the erecting image obtained by the inverting optical
system arranged in the order fromthe object side. The objective optical
systemis conposed of a negative 5 first |lens group, a positive second | ens
group and a positive third lens group. This is the variable power finder
for displacing the second |lens group onto an optical axis, performng the
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| east one reflection surface. And, the follow ng expressions ( % to (4)
are sati sfimshrtif@08dticad syktens/ awrangeﬂ {12)thelopder (ff{@ﬁHRBE)Q R32- - R31)

<1.0 3) L1/ fw2 <£.0.45.(4). L21f > 0.03 0009 f3 in th
above- I(TEI)’ltI%d e;‘&eeggﬂé?évﬁsoﬁ\{'\fc@claﬁyﬁg%‘?‘aﬁ%ec Potslf‘:i‘g phig d“%%%tswgroup,
fwis a fOCﬁ&sﬂll%tnasn Golp 20 Qﬁleeggscoﬁadwﬁstg‘fo i £aH1 ¥e gaiﬂl%l

system R311s cur an object side 1ens surface of the
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surface to 85iB8t hele SeEREAsuIeRR e FHOUMe QRS AN SAPUIGH 3X15.s
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the | ens pr bove nentlone present 1 nvention,
change caused by the variable power performed through the

10 displacement of the first lens group. The third lens group is

constituted by one lens prism having at least one reflection

surface. And, the following expressions (1) to (4) are
satisfied.
[0008]

15 (1) f3/fw 2 2.5

(2) -1.0 < (R32+R31)/(R32-R31) <1.0
(3) Ll/fw2<0.45
(4)  L2/fw22=0.03
[0009]
20
Here, f3 in the above-mentioned expressions is a focal distance
of the third lens group, fw is a focal distance at an wide angle
end of the objective optical system, R31 is a curvature radius
of an object side lens surface of the lens prism, R32 is a
25 curvature radius of an image side lens surface of the lens
prism, L1 is an air equivalent distance from a middle imaging
surface to the object side lens surface of the lens prism, and L2
is a distance from the middle imaging surface to the image
side lens surface of the lens prism.
30 [0010]

In the above-mentioned present invention, the



3 expression (1) sets the ratio of the focal distance of the third Iens
group to the focal distance at the wi de angle end of the objective optical
system The expression (2) defines the shape of the lens prism
constituting the third |l ens group as 5 the | ens shape of both convexes. The
expression (3) sets the ratio of the air equivalent distance to the object
side lens surface of the lens prismfromthe mddle i maging surface to
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in size, good in optic performance, rid 20 of visible dust, suitable for
mass produatsitdn, ofinchdi ghr |equm1|eanttl ehpt)a\nce to tlse pobjedt $1de densaturi ze

t he i magi ng par a uch as. a dj stil.l, ,canera or the ke, to make
t he perfor écﬁi% tgf?di?ﬁsnﬁkleqmté%é%ﬁh%o%ﬁdd L aptap &4 r £Pi nder

of the Presand SRl beniediTocd? hiRlabkotht wide bogle Ynank 9198' ied to

t he i magi ng  apparatus, such as a digital caner a, igital video
camera or tdigektise @t iBRL EEy EMANAT N Gbh & HEx PRANINGS (m)Gsetsu sha
schemaibc pr%rtigec? {:ﬁg a”s%\gn%)éptlzc?ltglengm%ge side lens surface of the lens
prism from the middle imaging surface to the sQuare of the
focal distance at the wide angle end of the objective optical
system. By satisfying those expressions, it is possible to
provide the variable power finder which is small in size and
15 excellent in mass production and has the good optical
performance.
[0011]
The present invention can attain the real image type
finder which is small in size, good in optical performance, rid
20 of visible dust, suitable for mass production, and high in
variable power. It is 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 of the present invention can
25 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.

BRIEF EXPLANATION OF THE DRAWINGS
30

FIG. 1 is a schematic perspective view explaining a



4 variable power finder according to a first enbodi nent of the
arrangenent. FIG 2 is a schematic perspective view explaining a variable
power finder according to a second enbodi mrent 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

U ews borr SIMRIAGPPES AT Aoz R Pretiter ebhafmant RS, 1o 7C

are COﬂfIng:lqtd Micgws of an optical 15 system corresponding to Exanple
2. FIG 8A to are aberration views corresponding to a wde angle end
(W DE) of Exarrpl FIG. FRGis 9A sohe@atie graspactive vV ecmiesnm@ ag to a
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(r:norregpg)ndl‘%‘fbr L?é gg‘é’leésjéﬁ'éeé' %ﬁﬁ‘”’(‘%ﬁ%ﬁoo&f‘ SB)%rQe erra i%@ &g\?hellc are

confi gugat |Epﬂ.avﬂ e¥ft.an optical system correspondl ng to Exanple 3. FIG
12A to 12C are erration views corresponding to a 25 w de angle end
(WDE) of Exanpl eFm FBAI thB@oat@Ccanélmmam oriewisevsf conreppwadi ng to
a mddle (M 14A to 14C are aberration view

. Fl
cor r espondi Hg° anaporlrg[s 98 Pg @negl”(al*%l? bt Example 3. 30 FIG 15A to 15C
are configurati ongyiewsa ofo AC ORFd GRlerration 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 aré 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. 13A to 13C are aberration views corresponding to a
middle (MID) of Example 8.
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.



system corresponding to Exanple 4. 5 FIG 16A to 16C are aberration views
corresponding to a wde 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
Exanpl e 4. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0012] 10 Enbodi nments
and exanples of the present invention will be described below with

f to th J . F 1 i hemat.i tive.vi
Cxplai ni ng & var iokSre 1hand 1EP et ShelgRie Vs e FPFEC RABAIN RO ot he
arrangerrentwi@@gn%-jb@ng (WIBBChemidmpergpective view explaining a

vari abl e 15 power Tinder according to a second enbodi nent of the
arrangement . [ 00T TAE A doi AbCeapo wdrerfratten sviascocdrngspondiegdo a

enbodi nents_a rovi-ded with: an ogbjective optical system1l 20 having a
positive re@?‘i@l?&&/ﬁfeé\;ﬁ’éﬁmﬁﬁ\%?ti ng optical system 2 for converting an
inverteg | mge tgkRy. QR A RS POCCREE \WherRBEISR!vieXdd %H&ﬁeéﬁéﬂdi’ﬁg%oeﬁt' ng

i mage; and an ocul ar optical system 3 having a positive refractive force
to observe tehescepiecendg(THAJP obHExiamplbydt he inverting optical system in

the 25 order fromthe object side. [0014] Anong them the objective
optical system 1 is conposed of a negative first lens group GL constituted

D1 SRS SO e DESURIETRON SR E P ERR AT PSS by one

[0012]

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 variable

15 power finder according to a second embodiment of the
arrangement.
[0013]

The variable power finders according to these

embodiments are provided with: an objective opfical 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



convex |lens. The variable power is carried out by displacing 6 the second

|l ens group & froma pupil side to an object side, and conpensates the
visibility change in the finder caused by the that by displacing the first
| ens group Gl so that the convex locus is drawn onto the pupil side. By
the way, the 5 third lens group G3 is fixed when the variable power is
carried out. [00151 Also, the third lens group G3 is constituted by a |lens

prismPl h n flectlon S ce and t. is, designed 10 .t.o shorten
Phe ent i o HishaehoRA Fon b le a2, BER o Rllerl stk rfe Rt non
shown in Fighd %orhﬁ@n's@@@spﬂﬁém@ibﬂitjﬁ Réaddy fid tRBSfiAdRWPcS3sbd Wged to
reflect an inage to a vertical direction, and a prismP2 is then used to

refl ect théhemddertt bya dmlazcgngarthau finsti densogrohp cﬁrheso hahdt thethe

d 15 enbodi h hi |
oroup 3 | SOISET ABeRBl TRCIANE Bridethe PHEThGPREoni 2P ChPr BAS oRbeand t he
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[00161 20 In these enmbodinents, the third lens group G3 in this objective

optical systtdmis designed so as to satisfy the follow ng expressions (1)
to (4). g@@ﬂ%gntly, It enables to attain the real imge type of the
variable p I nder which 1is excellent in the nmass production while

??)V} ng Ll he ;méll '(5&1% 160@; ?ﬂ%%g?%%h%(egsoﬁ%G@'isp%ﬁgfﬁ%%@.- b30 of 90AE1L
prism P1 having two reflection surfaces, and this is designed

10 to shorten the entire length of the variable power finder. In
the first embodiment 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

15 embodiment shown in Fig. 2, the lens prism Pl of the third

| lens group G3 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]

20 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
1s excellent in the mass production while having the small size

25 and excellent optical performance.

[0017]
(1) f3/fw=2.5
(2) -1.0 < (R32+R31)/(R32-R31) <1.0
30 (3) Ll/fw2<0.45

(4) L2/fw2 > 0.03



(3)LI/fTW2 < 0.45 (4)L2/fW > 0.03 7 Here, f3 is a focal distance of the
third lens group G3, fwis a focal distance at an wi de angle end of the
objective optical system1, R31 is a curvature radius of a object side
lens 5 surface of the lens prismP1l, R32 is a curvature radius of an inmge
side lens surface of the lens prismPl, L1 is an air equivalent distance
froma mddle imging surface to the object side |ens surface of the |lens
prismPl, and L2 is a distance fromthe mddle inmaging surface to the

i mage side 10 lens surface of the lens prismP1l. [0018] Also, in these

enbodi nent's, the fiens, F8i AMaPEo@d1 thgtahBb T &F kBRSLEIMACE3 g§oa?scaned such
that an image side lens surface r6 is at |east constituted b he

aspheri cal fBurfsage foBahhbiséangevatune weideedurgle and tofgéhs ahggctfivem t he
optical axis,. and the sec l.ens group G2 of .the qbjective opti.cal
oystem 1 | SRHEADAIIEE dathalyis he oittaentr akty o2d BhieeS 558t dbe) (s
[1 2t/ 38W >y1¥areBf Ithd NEnePressi PR, (R32 {SAWchdvathb SFfdiJ@YH fhcation
at the wide angle end of the second {ens group &, and 132t is a lateral
magni fi cat ilomage thée t BmscopifacendfothehtesecpnidheRd, filodp G2 4i@020]

e, PR TR PGP AL B s SABeERR et
6ot e, elospeuiafes e st oreprabupel psom el qyEien de 09
the | ower ldisthneke fhom 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) B2t/B2w = 2.5

20 In the expression (5), 2w 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

30 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
Is 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

oPtiaL P TRAEERPISL orBRN o D628 o B N R R PGSR ()

variabl e pavifiof ivhderdiapla ddi@ e nitMBF OpRITRI Y 09fd tleasogr'be@l 2 Pesdes 10
[00211 Al so, the expression (2) defines the shape of the lens prismPl
constituti rgradte whiekh makesgthermdraslangih dong. shhpdhsf shm témreyexes,
and mainly lLimts the generation anoypt of off-axi s aberrati,on. e

anti oract] dfamanpence? 186eRad0e 3R (Be dmdresitee Sameret tonther ¢ ne
off-axi g alyargajéens, gf’&@?CG%l b6 coBE g Sl f a6 @S R b k@t BEdo FtR4aQr t1 ON
aberration. [00221 Also, the expression (3) sets the ratio of the air 20
equi val ent pRxfoancanée gnarhe Whadi, etHeragitief astidmcrittto thhe eclyjrestsisinde | ens

sunface 1o @) LG LEne i SnEL Lo Lhe Suate o the oclodl stance at e
this expressi@Re(3)efigfh SHPPI 888 aPappibiedl kB! epgided r umei gle
excessively long 25 and attain the mniaturization. [00231 Also, the
expr essi on iMpreee maricof dhecopfichhepmipstrdyce fromthe niddl e i magi ng
surfacioto [torbe2i']nage side |l ens surface

Also, the expression (2) defines the shape of the lens
prism P1 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 (8) 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 (3) 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
r6 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



ré of the lens prismPl to the square of the focal distance at 30 the w de
angl e end of the objective optical system1l. If this value goes down to
the lower Iimt of this expression (4), the 9 eyes will focus on the dust
which is attached on the inage side |ens surface r6 of the lens prism PL.
Consequently, the yield of manufacturing is nmade poor. Thus, if this
expression (4) is satisfied, it is possible to attain the variabl e power

finder 5 which i, uitable for,th s§ prodyction. [0024]. Moreover, in
Lhi's enbodiGHsm FiahaoFBRSTh ARG BEE oY ALt 16 A bedne Dot mtae s S1esi gned
such that tihed 0RYEaSd 9% benthe BHEan8sHP PE. AlCI LS uEARE) INE 8y the
aspherical surface 10 whose curvature 1s reduced as it get's away fromthe
optical axifsmdmufhentringhss nmade siae | Bisasuiff s e8pirassiimcii4) iight

flux is made nafraow iis constituted by the aspherical ,surface so. that the
di stor i on SHRFFEhoRL | AT LCobfhenAIEd ThY SA1aPIeT RO QioiPgarat i on,

since {Be SPRSLRILI{yidhbIbMe S Be8ed papAiRMERCI Ly Of the |mage side lens
surface r6 is [ow, the manufracturl ng &al l owance can be rel axed, thereby
attaini ng tle®24Inprovenent in the mass productivity. [0025] Al so, the

expression (5) sets the ratio of the | aferal 0 ni fication between the
wi de angl e end a °F§P¥§€oﬁpct}é¥?d98?eb? @?@éoﬁéel g& s RUFR &1 Elvl\g

o SRt [ sl BRal e s ar M lechicuaggl ymasgiine
Exanpl es 1 gwrfackelrGwini bt beaskesomdiéthtet ebyi thet asphleeival uasrfaceor di ng
to thel resv%?l%sgn\c/g?%;(ggi‘elins trgpauced 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



respecti ve exanples, the neanings of the synbols are as follows. 30
2(o0: entire inmage angle of view in diagonal 10 Si: the i-th surface counted
fromobject side Ri: curvature radius of the above i-th surface Si di:

di stance between the i-th surface and the (i+l)-th
side 5 ni:

| ens vi:

[ 0027]

surface from object

refractive index in d-l1ine (wavel ength 587.6nm of the i-th

t he Abbe' nunber of the i-th lens *: surface where aspherical

surface is used [0Q Al's t he asphesi cal .shape.i,s defined by the
fol | owi ng equat i cﬁ‘ 2&1 3 sPﬁga‘Ef‘eﬁPHngH %@FE@éfl ®surface i sy assumed
to be X and the gpi &Nvdg%% &Qahegtdm{e %ow $thaseHfRd B9 be H In the

equation 1, A B, C an

are fourth, sixth, eighth and tenth

aspheri cal coef fidii eht;‘sancé&badmmntﬁh&eﬁ}th 500P9de aBquahedi+1)tth X= R
+AH4+BH6+CH +DH 4 1+ HI Q301 30 FIG 3Ato 3C are optical system

configuration vi ews ssrfgcg FPEbIO Ip6hst

£i nder according to Exanple 1. FIG

4A t C b 5C a
o 4C are abefy: ngdéﬂg%mg%ggﬁ ‘flsﬁoﬂﬂlenﬁvgégelé}?gﬁ’ﬂ %%7&9?‘&&)?/{ to( )

of the variable power

cor |ng tot exanpr e

aberration views corthespohdiengs to the

10

15

20

25

vi: the Abbe’ number of the i“th lens

*! surface where aspherical surface is used
[0028]

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

[0029]
Equation 1

"y
X=— /R ., 4H*+BH® +CH® + DHY

L4,4/1- Pﬁﬁf
[0030]

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. B5A to 5C are aberration views corresponding to the
middle (MID) of the wvariable power finder according to
Example 1. And, FIG. 6A to 6C are aberration views
corresponding to the telescopic end (TELE) of the variable
power finder according to Example 1. Here in Example 1, the

configuration of the wvariable power finder 1is arranged

11

5C are



25 mddle (MD) of the variable power finder according to Exanple 1. And,
FIG 6A to 6C are aberration views corresponding to the tel escopic end
(TELE) of the variable power finder according to Exanple 1. Here in
Exanple 1, the configuration of the variable power finder is arranged 11
according to the first enbodi nent of the arrangenent shown in FIG 1.
[0031] Also, Table 1 is the data indicating the configuration of 5 the

optical system according t anpl e.1. Tabl is the data ,indicating the
O pheri cal A4DriBeh Shaclartienpbodimeatoot the Sniaie ety FhovEhil

i ndi cating f#h@ ghange in the distance between the groups caused by the
vari abl e power according to Exanple 1. And, Table 4 is the data indicating
t he val ues {60310 the expressions (1) to (5) according to Exanple 1. [0032]
Table 1 2w = 51.89, to 18,27 Si.Ri diniyvi, 1*-33.8390.801.582629.0,2*11.,598D2
3*9. 4251. 851. 4925¥lsp, sk abie ghapthe fadeo %&?ﬁ%ﬁﬁ?%&? FopiigRratien &3

158 LS5 0, FRE 83s g TS 9 1e d

indicating the aspherical coefficients according to Example 1.

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 | 1.6826 | 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
O —17.436 2.00
7 | middle imaging surface | 2.00
8 o) 16.00 | 1.5247 | 56.2
) -15.180 7.00
10% 18476 2.00 1.492 | 574
11 —65.537 16.00
12 eye point
i5
[0033]
Table 2
12



12eye point 15 [0033] Table 2 12 Si ABCD

1*- 3. 32E- 045. 50E- 05- 5. 89E- 062. 67E- 07 2*- 1. 22E- 033. 08E- 04- 4. 99E- 052. 93E- 06
3*-1.07E-032. 27E- 04- 3. 48E- 051. 61 E-06 4*-4. 12E- 041. 89E- 04- 2. 93E- 051. 33E- 06
6*5. 42E-03-1. 51 E-032.42E-04-1. 39E-05 10*2. 04E- 04- 2. 25E- 051. 97E- 06- 4. 80E-
08 11*3. 50E- 04- 3. 87E- 053. 20E- 06- 8. O5E--08 [0034] Table 3 di W DEM DTELE
D213. 186.191. 99 D40. 504.8311.95 5 [0035] Table 4 EXPRESSI ONVALUE (I)f3/fw
3.23 (2)(R32+R31)/(R32 R31) 0.13 (3)L 1/fvx/\ 20. 36 (4)L21fw"20.076 (5)2tJ
2w2. 7 10 .--- 003 3 aYal NN stem configuration
views of a FIG 8Ato

% | 3 32_5—04 5505—05 = 5.80E-06 | ~ 267E-07

2% | -1.226-03 | 3.08E-04 | -499E-05 | 2.93F-06
3x | -1.076-03 | 227E-04 | -348E-05 | 1.61E-06
4x | -412E04 | 189E-04 | -203E-05 | 1.33E-06
6% | 542E-03 | -151E-03 | 242E-04 | -1.39E-05
10% | 204E-04 | -2.25E-05 | 1.7E-06 | -4.80E-08
11* | 350E-04 | -887E-05 | 8.00E-06 | -8.05E-08

[0034]
Table 3
di WIDE MID | TELE
D2 13.18 6.19 1.99
D4 0.50 4.83 11.95
5
[0035]
Table 4
EXPRESSION VALUE
(1) £3/fw 3.23
(2) | R32+R3D/R32-R31)| 0.13
(3) L1/fw"2 0.36
(4 L2/fwh2 0.076
(5) p2t/B2w 2.7

10 [Example 2]
[0036]

FIG. TA 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

15 (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



8C are aberration views corresponding to the wide angle end 15 (WDE) of
the variabl e 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 views
corresponding to the tel escopic end (TELE) of the variable 13 power finder
according to Exarrple 2. Here in Exanple 2, the configuration of the
vari abl e powe W’#J 8: IS arranged ccor to the first enbodi nent of the
arrangerrentp%"ﬁ% IPRCE|AECOT 133’[%@%3% B,“Table 5 is the data indicating
the config o} I t i le 6 is
the data ﬁ%{"%a{l} gﬁg]xta#]ﬁasg%]e??lga%}%(ge f%ﬁgﬁs&géﬁgrgﬁﬁ%% %&iﬁg le 2.
Table 7 is fihdedaism dndixged ngctdwdictmrige the tfhest] @ robedamen thetfweka the
groups caused by the var| able, p according to Exanple 2. And, Table 8
is the dat LR FReRG ‘P\@n\ﬂa‘?g@(\eﬁéofl the expressions (1) to (5) according
to Exa @ 37[30038] Tabl e 515 2w = 51.40 to 18.23 Si R di nivi

-73.5 20 ? 257 2*8. 044D2 3*8.9111.851.49257.4 4*-12.288D4
513 711.501. 5247%%1sd,6Fable 5412 .10 dmitddiedicegnggtiserdadegudbtion of
80016. 001. 524756. 2

the optical system according 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 variable 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
15 20 = 51.40° to 18.23°

Si Ri di ni vi
1+ -73.532 0.8 1492 | 574
2% 8.044 D2
3* 8.911 1.85 1.492 | 57.4
4x -12.288 D4
5 18.7 11.50 | 1.5247 | 56.2
6+ -17.541 2.00
7 | middie imaging surface | 2.00
8 0 16.00 | 1.65247 | 56.2
9 -15.18 7.00
10* 18.295 2,00 | 1.492 | 57.4
11# —69.939 16.00
12 eye point

[0039]

Table 6

14



9- 15. 187. 00 10*18.2952. 001. 49257. 4 11*-69. 93916. 00 12eye point [ 0039]
1. 23E- 031. 31 E- 058. 98E- 06- 6. O5E- 07

Table 6 14 Si ABCD 1*-
2*-2. 48E-032. 67E-04-3. 01 E-051. 54E-06 3*-
4* -4, 13E-042. 09E- 04- 2, 76E- 051. 15E- 06
2. 02E- 04- 2. 28E- 051. 92E- 06- 4. 65E-08 11*3.51 E-04-4.01

10*

1. 10E- 032. 46E- 04- 3. 25E- 051. 37E- 06
6*4. 97E- 03- 1. 22E- 031. 86E- 04- 1. 04E- 05

E- 053. 25E- 06-- 8. 18E-08 [ 00401 Table 7 di WDEM DTELE D213. 166. 262. 09
D40. 504. 7411. 64 5 [00411 Table 8 EXPRESSI ONVALUE (1)f3/me 24

5 (5)f 2t/Rew

(2) (R32+R31) / (
2.7 10 [ Exanpl
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
3% -1.10E-03 2.46E—04 -3.25E-05 1.37E-06
4% ~4.13E-04 2.00E-04 | -276E-05 1.15E-06
6% 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 0.50 474 11.64
5
[0041]
Table 8
EXPRESSION VALUE
€] f3/fw 3.24
(2| (R32+R3L/R32-R31) | 0.12
3 L1/fwh2 0.36
(4) L2/w"2 0.075
(5) B2t/B2w 2.7
10 [Example 3]
[0042]
FIG. 11A to 11C are optical system configuration views

FIG. 12A

to 12C are aberration views corresponding to the wide angle

of a variable power finder according to Example 3.

15 end (WIDE) of the variable power finder according to Example
3. FIG. 13A to 13C are aberration views corresponding to the

middle
Example 3.

(MID) of the wvariable power finder according to
And, FIG. 14A to 14C are aberration views
corresponding to the telescopic end (TELE) of the variable

15



FIG 11A to 11C are optical systemconfiguration views of a variable power
finder according to Exanple 3. FIG 12A to 12C are aberration views
corresponding to the wide angle 15 end (WDE) of the variable power finder
according to Exanple 3. FIG 13A to 13C are aberration views correspondi ng
tothe mddle (MD) of the variable power finder according to Exanple 3.
And, FIG 14A to 14C are aberration views corresponding to the tel escopic
end (TELE) of the.variable power.finder gccoyding te, Exanple,3,, Here in
Exanpl e 3, R4 ey FesqreH % b fexgmn P poREF 1 i mple 3y thed
accordi ng tQifigusgeR FLodh e, pfalfiee phoangerideShqwWn abfalib&d 2. 5

[ 00431 Also, Table 9 is the data indicating the configuration of "the

opti cal systewordiogrth nhet oe Exadprebsdifeeof Ghesarhangement sdiovati ng t he
aspheri cal .coﬁ%%ents according to Exanple 3. Table 11 is the data

i ndi cati ng *h ge in 10 distance between the groups caused by the

vari abl g pqwgysglaccording to Exanple 3. And, Table 12 is the data
indicating the values of the expressions (1) to (5) according to Exanple
3. [00441 Tabl e Xlsbs Peble FisFhea datd. DrdBiaRidgntheiconfiguration of

1*-17. 3190. §01. 582629. 0 2*14.098D2 .3*9. 5952. 001.492057,4, 4*-9. 804
532. 614, S0 PRIeCH! eRLGetBoty dine to Example 5. Table 1033 the

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
1x -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 | 1.56247 | 56.2
6% —9.168 2.00
7 | middle imaging surface | 2.00
8 o0 16.00 | 1.6247 | 56.2
9 —25.66 7.00
10+ 16.984 2.00 | 1.4920 | 574
11+ —38.851 16.00
12 eye point

[0045]

Table 10

16



7m ddl e i magi ng surface2. 00 80016. 001. 524756. 2 9- 25. 667. 00
10*16. 9842. 001. 492057. 4 11*-38.85116. 00 12eye poi nt [0045]
Si ABCD 1*3. 97E- 04- 1. 40E- 042. 41 E-05-1. 27E- 06

2% -

3. 56E- 041. 14E- 053. 52E- 06- 2. 01 E-07 3*

Tabl e 10 16

-5. 07E- 044. 46E- 05- 1. 09E- 056. 01 E- 07

4*2. 10E- 043. O5E- 05- 9. 18E-064. 97E- 07 6*2. 95E- 03- 4. 43E- 045. 92E- 05- 2. 83E- 06
10*1. 92E- 04- 1. 76E- 051. 77E- 06- 4. 04E- 08 11*3. 53E-04-3. 21

E- 052. 87E- 06- 6. 83E—O8 [0046]

Table 11 di W DEM DTELE D212. 856. 322. 32

D40. 504. 4711. 04 5—LQ S SHONVALY w2 77
(2) (R32+R31) / ( RA2-Six vt B oo 278 a0 JewBn gald (5)2t122. 7
[ Exanpl e 4] 1% | 3.97E-04 ~1.40E-04 2 A1E-05 -1.27E-06
2« | -356E-04 1.14E-05 3.52E-08 -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-086 -6.83E-08
[0046]
Table 11
di WIDE MID | TELE
D2 12.85 6.32 2.392
D4 0.50 4.47 11.04
5 [0047]
Table' 12
EXPRESSION VALUE
[6)) f3/fw 2.77
(2) | (R32+R31/R32-R31) | —-0.56
3) L1Aw2 0.37
(4) L2/fwr2 0.064
(5) B2t/2wH 2.7
[Example 4]
10 [0048]
FIG. 15A to 15C are optical system configuration views

FIG. 16A

to 16C are aberration views corresponding to the wide angle

of a variable power finder according to Example 4.

end (WIDE) of the variable power finder according to Example
15 4.
middle (MID) of the variable power finder according to
And, FIG. 18A to 18C are aberration views
corresponding to the telescopic end (TELE) of the wvariable

FIG. 17A tol7C are aberration views corresponding to the

Example 4.

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

17



10 [0048] FIG 15A to 15C are optical systemconfiguration views of a
vari abl e power finder according to Exanple 4. FIG 16A to 16C are
aberration views corresponding to the wide angle end (WDE) of the

vari abl e power finder according to Exanple 15 4. FIG 17A tol7C are
aberration views corresponding to the mddle (MD) of the variable power
finder according to Exanple 4. And, FIG 18A to 18C are aberration views

correspondin o the. tel escopic end LE) of the i abl.e ower fi,nder
COorT eSPOnd! Bk 0 RE G S30Mhe L OREED gh NS Bl 20 pouet [yn
variabl e p%orfdllﬁgefo *tﬁeaééc%}ﬂ&cém%ﬁ%fﬂrﬂgoTQ;htehﬁrﬁﬁgB%@ﬂP%%dWﬁt of

t he arrangenent shown 1In . Al so, Table 13 is the data

i ndi cati ng ich&I€on?i gurat i on of the opt [ caI system according to Exampl e 4.
Table 14 i theg(J data indicating the aspherical coefficients according to
Exanpl e 4. 15 is the data indicating the change in the distance

bet weenst he groupg %&ﬂ“ﬁ&gl@igﬁf@tﬁérdép& ?nﬂ%‘@flrﬂgotﬁﬁwﬂlgg.r‘é?ufﬁ(@fpl e 4.

And, Table 16 is the'data indicating the values of the expressions (1) to
(5) accorditig topthrabpiyestém @@@ﬁ(ﬂln@bbemmp&e =451.Pableo 1148.120th6
Si Ri di ni vi dL -12..30,.801. 4920 7 4D2 3*¥9.6122.Q01.492057.4,.4*-9. 24
ata indicating t asp erical ‘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 | 574
% 14 D2
3k 9.612 2.00 | 1.4920 |57.4
4% -9.2 D4
5 34.58 14.60 | 1.6247 | 56.2
6% -8.673 2.00
7 | middie imaging surface | 2.00
8 © 16.00 | 1.5247 | 56.2
9 —24.1 _17.00
10+ 18.026 2.00 | 1.4920 | 574
11% -37.078 16.00
15 12 eye point
[0051]
Table 14
18



534.5814. 501. 524756. 2 6*-8.6732.00 7m ddl e i magi ng surface2. 00
8ml6. 001. 524756. 2 9-24.17.00 10*18. 0262. 001. 492057.4 11*-37.07816. 00 12eye
point [00511 Table 14 18 Si ABCD 1*4. 38E- 04- 8. 35E- 052. 31 E-05-1. 55E-06
2*- 3. 95E- 045. 67E- 055. 26E- 06- 6. 52E- 07 3*-5. 12E- 047. O5E- 06- 8. 25E- 065. 05E- 07
4*2.21 E-041. 35E- 05- 9. 33E- 065. 12E- 07 6*1. 21 E-031.50E-04-1. 22E- 052. 08E- 07
10*2. 12E- 04- 2. O8E- 051. 66E- 06- 3. 10E- 08 11*3. 67E- 04- 3. 57E- 052. 74E- 06- 5. 64E- 08
[0052] Table 15 di WDEM DTELE D211. 845. 601. 74 D40. 504. 3310.69 5 [0053]
Tabl e 16 EXPRESSLONVALUE (1)f3/fw2 61 (2)(R32+R31)/(R32.R31) -0.6 (3)L
1/fwr 2035 S| A " | B | ©C D
1% 4.38E-04 -8.35E-05 2.31E-05 -1.55E-06
2k -3.95E-04 5.867E-05 5.26E-06 -6.52E~07
3% ~5.12E-04 1.05E-06 —8.25E-06 5.05E-07
4k 2.21E-04 1.35E-05 -9.33E-06 5.12E-07
6% 1.21E-03 1.50E-04 -1.22E-05 2.08E-07
10% 2.12E-04 ~2.08E-05 1.66E-06 ~-3.10E-08
11% 3.67E-04 -3.57E-05 2.74E-06 —5.64E-08

[0052]
Table 15

di | WIDE | MID | TELE
D2|11.84 | 560 | 1.74
D4] 060 |4.33 1069

5
[0053]
Table 16
EXPRESSION VALUE
63 £3/fw 2.61
(2| R32+R31/R32-R31) | -0.6
3) L1/fw 2 0.35
(4) L2/fw2 0.061
(5) B2t/B2w 2.7
19



(4)L2/fw* 20.061 (5)2t/2w 2.7 19 What is clained is: 1. A variable power
finder conprising: an objective optical systemhaving a positive refractive
force; 5 an inverting optical systemfor converting an inverted imge
taken by said objective optical systeminto an erecting imnage; and an
ocul ar optical system having a positive refractive force to observe said
erecting i mage obtained by said inverting 10 optical system arranged in
the order f n1the bj ect, si.de, said objective optical system being
conposed of at b 5(2 efi %t |ens group, a positive second | ens group, and

a positive thirg /| e‘rAsvg AP e 8@ q_gfg. Egﬁfplgrsgﬂgobei ng di splaced onto

an optical 15 axis, per orm ng vari a I e power  and npensating visibility
change caused by asmlabjpetfm gt ival isytstt enp dweevirtdh o pois i bivied ref sgliseement

of said f|r t lens group, wherein said third |l ens group being constituted

by one Y6t sm having at |east one reflection surface, and 20

1
?é@éﬁ%‘i??%&z) iy v A8 BPBIG ST fof ol ing B VRl < 14
is a focal imstantekeh bwishidiobdettive gpoigyl fswstesmalﬁbnadnobmcatmng at an

wi de angle end of sajd objective optical system R31 is a curvature radius
of an obj eci®3Efe #hs surface

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 < (R32+R31)/(R32-R31) <1.0
(3) Ll/fw2<0.45
(4) L2/fw2 2 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,

20



of said lens prism 30 R32 is a curvature radius of an inmage side |ens
surface of said lens prism 20 L1 is an air equivalent distance froma

m ddl e imaging surface to the object side |l ens surface of said |l ens prism
and L2 is a distance fromthe m ddle inmaging surface to said imge side

| ens surface of the lens prism 5 2. A variable power finder according to
claiml1l: wherein said lens prismP1l of said third lens group &3 is
designed such that an inage side lens surface is at |least constituted by

aspherical surf.aﬁi %%%ggglgre\é%ﬁa%:nﬁd&gﬁ%& gg,gma% Hil‘ﬂﬂtesi&\c@igfgr omt he

optical axis. 3 er accordrng to clarm

wher ei N salgy fHRROFS theNshH AU I21 & s Sairdaeb] cfCid e 1ons i(;ﬁabnﬁ,%hdm i s
designed to satisfy the follow ng expression 15 (5): '(5) R2tlI (32w > 2.5

where 32w is a |laesai dimgaincecttomihe mitkdlg vmagigigesusHrotoswid second
| ens group. &2, anlg]rePféni s.a Iaterfaﬂh qﬁgnifi.%ation at the telescopic end of
sai d second P8RSO IRRS syTEace £1 e 1HS B SMpar at us having a vari abl e

power gfinder, said finder conprising: an objective optical system having a

positive refractive 25 forcer an inverting optical systemfor converting an
inverted imge 2akéenviarishie pobyerfindepmdcozingsioepldimacl an erecting

| mage; and an ocubar opti el 13uRt SR EY%.R SO HhiiG 18HEGHS s
is designed such that an image side lens surface is at least
constituted by aspherical surface whose curvature is reduced

10 as it gets away from the optical axis.

3. A variable power finder according to claim 1 or 2;
wherein said second lens group G2 of said objective
optical system is designed to satisfy the following expression
15 (5):
(5)  B2t/p2w = 2.5
ﬁvhere B2w 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
20 G2.

4. An imaging apparatus having a variable power '
finder, said finder comprising: '
an objective optical system having a positive refractive
25 force; |
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
30 force to observe said erecting image obtained by said inverting

optical system, arranged in the order from the object side,
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30 force to observe said erecting i nage obtained by said inverting optical
system arranged in the order fromthe object side, 21 said objective
optical system being conposed of a negative first |lens group, a positive
second lens group, and a positive third | ens group, said second | ens group
bei ng di splaced onto an optical 5 axis, perform ng variable power and
conpensating visibility change caused by said perforned variabl e power

t hrough said displacenent of said first |ens gyoup, wherein said third

| ens group of saif@i@ar?RISICEIHoWeP tigal g8y sHrn g%’o‘?&t CORYPS e fens

() “bel ow dafhtvBafirshfone] fubip, M PGNSHE o P 1€nS BEGRD; PRI 1)
<1.0 (3) Wdive<thirdIehd grhup2/fw2 ? 0.03 where f3 is a focal distance

of said third lens group, fwis a focal distance,at an wi de angl e end of
said objective (?ﬁtlacﬁﬁc%@/@tlsﬁﬁs RIPYR being tSBII%C'?’EO(?IEI@ (0] a?PUEFEct si de

e DUkl 202 0p e thL PR IINIRM R | A SULHELHESHA diRigliRy | TR

side | ens sur ens pri I's an alr ‘equl val ent di stance

froma nm ddlgngagiagsed by aaddt peiformobiechriillle pemersthranghotasdi d | ens
prism and 25 L2 is a distance fromthe mddle inmaging surface to said
i mage si de digpdacemrenicobraiAdirente »s &MU, An i magi ng appar at us

according to claifhdoereld (Al 188 BrbAP ok Shiddbl td¥is! d6ws- o oup
finder being constituted by one lens prism having at least one
10 reflection surface, and
expressions (1) to (4) below are satisfied:
(1)  f3/fw =2 2.5
(2)  -1.0 < (R32+R31)/(R32-R31) <1.0
(38) Ll/fw2<0.45
15 (4) L2/fw220.03
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
20 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
25 L2 is a distance from the middle imaging surface to said

image side lens surface of the lens prism.

5. An imaging apparatus according to claim 4:
wherein said lens prism P1 of said third lens group G3
30 is designed such that an image side lens surface is at least

constituted by aspherical surface whose curvature is reduced
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30 i s designed such that an image side lens surface is at |east

constituted by aspherical surface whose curvature is reduced 22 as it gets
away fromthe optical axis. 6. An imagi ng apparatus according to clains 4
or 5: wherein said second | ens group & of said objective optical 5 system
is designed to satisfy the followi ng expression (5): (5) R2t/j32w >_ 2.5
where 32w is a | ateral nagnification at the wide angle end of said second

l ens group &, 132t is a | era ca‘ignjflcatlon at the tel escopic end

of said sedthif €8g§ Y BUp oD

6. An imaging apparatus according to claims 4 or 5:
wherein said second lens group G2 of said objective optical
5 system is designed to satisfy the following expression (5):
(5)  B2t/p2w = 2.5
where B2w 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
10 G2.
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