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SPECIFICATION .. 

lllAGNIFYING OQSERVATION APPWTUS 

[Field of Art] 
i 

The present invention relates to a magnityin~ observation 

apparatus sui"table tor ma1ni.~~~n1 ancJ observing variors objects in 

various fields, including the fields·~f beauty, medical rare, science, 
. . I 

and industey. · I 
.. 

[Baoklround Art] l 

Reretotore, as magnityf ng an~ .~bserving instrum~ts or devices 
I 

there have been used, tor example, microscopes and magnifiers. Bu~ in 

the case.or a microscope, it is necessary to process ad object to be 
I observed and then take it to the microscope side. On the other hand, 
I in the case of a magnifier, it ts possibl~ to take. the maanu1.- itself 

to ~n bbJ~ct side to be observed and observe the o Jeot without 

applying any processing thereto; however, the Ugniftcatl n Is low. . 

With such circumstances as.background, the app leant in the· 
. . 

present case.has ereviously developed a mainitytnc and o erving system 

having both the ·•erit-'of high agnttication of the micr scope and the· 

merit of handiness ot the magnitier_(Japa~ese Pattnt aid Open No. 

308627/89, JaP1nese Patent AppU.ca~ion Nos. 2~462189 and 173419/89. U: s . 
Patent Nos. 4.930.861 end 4,98 •• 158)• . . . 

The lllalllif)'ing and observing system comprises a sJtem body (not 

•-> ~ed of a -ttor displ~ and a. controller, find an 1..,.. 

pick-up apparatus (a lens barrel and a light condensing ide which are 
. i 

referred to in Japanese Patent Laid Open No. 808527/89)1 108 shown in · 

I 
-------

i1iiOUr 

;a 1. 

.. , ___ EFT-:"• • ~ •···--, -· ••• ·.--
___ , ______ _ 
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Pig. 11. The iaage pick-up apparatus 100 contains a magnifying and 

focusing optical system 102 and also incorporates therein optical fibers 

103 tor conducting into )he· api>~rratus an 111 uminatlng light to 
··.·.·-:. i . 

illuminate an object M to be·ob~erved .trom a light sour~e provided on 
. . . . . i . 

the system body aide. The image.pick-up apparatus 1~0 is further 
•. I 

provided at a front end thereof with: a light condensi~g guide 105. 
I 

. . . I 

While the image pick-up apparatus .is held by hand, the U~t condensi111 
~ . . . 

guide 105 ls bl"OUgbt into abutment with the object M or ks drawn close 
. ! 

thereto, then an image obtained by an tmagtn1 device 1• solid-state 

image sensing device) 104 tnoorpo~atecl in the imace pic.-up apparatus 

·100 ls reproduced on the d~splay and observed." The ~mage pick-up 

apparatus 100 is construoted so that the foous ls su~ to be taken 
. ! . 

automatically when a front.end or the light conden~tn~ guide 105 ls . 

brought into abutant with the object Mor drawn close t~·the object up 

to a predeter•ined distance.· ~nybody can.make obs+rvation at a 
. I 

magnitioation ot titty to several thousand diameters wlt~ut the n~ ol 

any s~ill or praotice. 

In suob mpitying ~·observing system. however. ~ light aouroe 

ls disposed within the controi1er tor obtaining a stronreko illuminating 
. . I 

light, which ls conducted trom the light souroe to theltmage pioJc-up 
. . I 

apparatus through optical f ibeJ;"s. . A control oircul t wf it interposed 

between the tmarin1 device ~nd ~he display tor reprodqctlon ts also .. . . 
. i 

provided within the controuer. Thust the con.trollerj is needed in 

addition to the image pick-up apparatus and the.dlsplayl resultln1 in 

Increase In size as a whole •.. Th~s.~int causes dissatis~action in the 
. .. : 

case where a greater importance is attached to handiness.! 
. i 

I 

-·2-
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The 111gnityinr and observing.system disclosed inl the toregoini 
i 

Japanese Patent Laid Open. N.o. ·. 308S27/89 or No. 26462/~9 or Japanese . . . .. . . 
: . ! 

Patent Application No. 273419/SJ~<the image pick-up!apparatus is 
• • • •· • I 

provided with an illuminating-mean~, -~-noted previously~ and an image . . 
or an object observed is taken iq while the object is iighted by the 

:, ·. : : .• · .. ,·.. . . ! 
i1 luminating means, then U. i4.'r~producec1 on the dlspl~y provided on 

; .. · .... • ... . . . i 
the system body side and u:·otiser:ved... Therefore. it i!s possible to 

.- • • • !• • •• :· ~ 

make a stand-tree observat•on, tha~ ts, carrying the ~mage pick-up 
: . . : 

apparatus by hfnd up to an·~~J~ct to be observed and then making 
w . 

observation -while keeping t~e obJeei In place. 
• -. ' • • .~ I 

. . . I 

In such observation &fStem, however, the ltg~t source tor 
. . • I 

tllumlnatinc an object.to b~~~served ls formed by optt4at fibers, as -

•enti·onecl above. More pa~ti~u.larly, I ight is condu~*ed throurh a .. 
. . . . . I 

bundle of optical tlbers.lr~ the external light source,· ~nd tront ends 

of the optical fibers of the bundie.are arranged annula~ly to form an 

internal light source. The for111tion Of such an internat liCht source 
• 1 

can afford a stronger and uniform illu~tnattng light, but requires the 
I 

external light source, or th~ o~nstruction of the ~~age plok-up 

apparatus becomes complicated. ~sides, since expensive +ptical fibers 
i 

are used, an inorease ot cost is-unavoidable. Further, la very strong 

external light source ts need~ beca~se .there occurs propa~tion loss. 
• ! 

Also in Japanese P~tent APP.lic~tlon No. 224327/po (Laid Open 
I 

No. 107411/92) there is sho~ an e~mple ot a magnifyi~ observation 
. . i 

apparatus. This system has been deve_loped tor ~ing t~e magnifying 

observation apparatus disclosed in the foregoing Japan~ Patent Laid 
! 

Open No. 808527/89. or Japanese .. ~atent Application No. 2d462/89 or No. 

I 

-3-

___ _..,...., .. ,,.3 ___ ...,....,.. .. -----.... .,. ........... ._, -:• .!"""'< •'""·'"""'*'""'cw ... :o..,.cm11.: .. o..,s ----= ,._. . ...,,,..., ------..;...--



[ RECEIVED IZ/22 16:22 1996 AT 5331169~ PAGE 7 (PRINTED PAGE 7) l 
as. 2122e; 17•ao• ; TTA 

. , 

·,I 

.. ... 

:~ 
; 

' . ! 
I 

·' • 

~M'W'-1····-.-.. 

" ·· . 
. :· .. : .. ~ •"'.. .. .. 

. . 
.. . . . .. . 

. . 
273419/89 smaller in size and easier to handle. To this end, several 

improvements are made therein.·./·:·.:·: ·. ':· 
.· . . ·.· . : . 

One of' the improvement·~,: r~fde~ in a construction wherein not 
~: . -. 

only an Imagine device but· ~lso:.'a .c~ritr.~l circuit unit tor controlling 
. . . : . .'. 

the imaging device is inotirpo~ate~ .. tn .an Image plok·u~ apparatus of 

the observation system in question, ··Another improvement resides in . . ..... ,, . 

that a front end portion ·o·r···tii-e. ·image pick-up apparatus ls bent .. 
sideways with respect to the ~o~y p0rt1on so that it can: be handled in 

a direction which permits easy .ob~ervatton. At the same tt11e, a 

reflecting mirror is used to change the direction or im4g6 light from 
I 

an object observed. This ts ~wing to the circumstances that since the 

imaging device Is integrally ~on~ted ~1th the control c~rcuit unit, a 
I 

light sensinr surface or the ill&clnr device cannot be ~de directly. 
. i 

perpendioular to the.4!'ec.tlon· ot ima1e licht inoi4ent trom the 
. i 

sideways-bent front end portion o~ the image pick-up app+ratus. Thus, 

the structure using a retleotlng.,.mirr~r is not always d~sirable. The 

use of a reflecting mirror .. results ·1n increase in the n~mbel' ot parts 
. : . . . i 

and a more OOllPlioated structure •. Moreover, tor exampl~, in the case 
.. : . : ' . . ! 

ot usinr a polarized light. the pol•rized light is dis~urbed by the 

retleotinr mirror, so that a.it. acc~rat~ observation Is lmpa~red. . 
i . 

Further, all of the ob~~r~ation apparatus reterred to above 
• I 

involve troublesomeness such.that the. replacement of opt!cal syst911 is 

necessary eac~ time the 11BC11ltication.is to be changed. 

The use of a •arni~ic~tion-~ariable optical sy~tem havinr a 
. . . I 

fixed focal plane Is a solut.ion tQ avqidinr such troubl~so11eness, but 

those known heretofore as such·~~lfioatlon-variable strLcture are not 
-·· ! 

.. 

-4-
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suitable tor stand-tree observation systems. In more parlicular terms, 

a zoom lens is a typical .. :~x.~11p'i~.: ot, such magniticaJlon-variable 
. . . . . . ... . . . . ~ 

structure, but the princfp.le tber~o(fs such that a roFal length is 

changed continuously by chanci.nt·. a .1111,1tu81 spacing of plur.l oonsti tuent 
. .- . . . ' 

lenses. Its design and str~oiu~e are oomplicated and ain increase in 
. : ·. ···. - .. I 

size ot the optical syste~11.·u,e~··~~~r.etn is unavoidabl,. Thus, the 

zoom lens Is not sui tabl~ t~.~~n :Ob.ie~vation system t~r stand-free 
. ! 

observation in which simple stt"u~ture and s•ll size are i~eal. 
. . .. " : 

The present invention ·~bicb has been aocomplis~ed under the 
. . . . .· : 

above-mentioned background aim~. it.:a~taining a reductiop in size and 

handiness to a rreater ext~nt.thtn in the oonventionJ1 magnifying 
. . . I 

• . I . 

observation apparatus havtnc·~uc~ baste ·structure a~ referred to - . . . . . ·. I 
above. · . · . · 

I 

It ls another .o~Ject. ~t th~ present invention!to provide a 

11&gnilying observation apparatus having a structure w~ich does not 
i require the use ot optical fiber•~ 1 

It is • further Db;ea,t ~. the present invention I to provide a 
structure ot an image pick-up apparatus· having a tron~ end portion 

! 
bent sideways with respect to a b~y portion thereof wh1ch structure 

d~s not require the use ot a r.et.~ecting mirror for toou~ing an iimge 
. . l . 

light incident trOll the bent. front end portion onto a light receiving 
• ' I 

surllca of an illqlng cleVlee. . . . ! 
It is a still further ob!ect or the invention ~o provide a 

! 

simple magnification-variable str~ctur-e, nam~ly. a si~ple zooming 
• I 

structure, suitable to an obseryatfon system tor stand-tr•e observation. 
•·. . i 

[Disclosure ot the Invention.]. 
. . . 

liflii~ior -5-
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According to the present .inv~tion, in a magnifying observation 

. apparatus wherein an image of· an>qliJ~ot. picked up by an image pick-up 

· apparatus is reproduced on a· ·~i~P.1:~~:::~~~- ~bserved, at least an imaging 

device, a control ci':'cult ~~'i-t :.t·o~·. ~~e.· imaging device, an optical 
T • 

syste11 ror focusing tbe l111ag~ ~t-~he .~~~~ton the Imaging device, and 
.... · . 

a lamp as a light source tor H~uminatlng an object to be qbserved, are 
.... • . . .· 

incorporated tn the l1111ge pick-up appara~us. ! 
• r ·. .. . 

In this maenitying .observation apparatus acco~dinr to the . .. . I 

invention, since the light-source .. l811P. and the control ctr+uit unit, in 

addition to the imaging dev•c~, ar~·also incorporated in the image . . 
pick-up apparatus. the co~troller.which is needed ln t~e toregoing 

. . . 
conventional systems is no.loitg~r nec~ssary, so that t~e syatem is 

reduced In size as a whole. Besid~,' since the lamp as ajligbt source. 
. . . . I 

incorporated ln the i•aae.-P.ick-up ~pP&ratus Illuminates an1objeot-to ba 
• • r 

observed directly in close ~roxi•i~y ~hereto, there ls n~ propagation 

loss which occurs in the u~e oi optical fibers. and th~retore it is 
. . 

possible to use a lamp of a-smaller output. Thus, the in~rporation of 

a light-source lamp into t~e ima~e pick-up apparatus ~eads to the 
. • .. • ! 

I 

possibility of a marked reduction.in size 0£ the lamp its~lt. Also as 
·. : : 

to the control circuit untt.~siµce ~t is closer to the t-fring device, 

it.ls possible to use a control circu~t unit of a tar smajller capacity 
i 

than in the conventional syste~s.~ .a~d thus the incors*»ration of a 
. . 

control all"Cult unit into the _i~ge pick-up apparatus1Ieads to the 

possibility of a great reduction ip size ot th~ same un~t. That is. 
. . . I 

these reductions in size per~it -thef·~ .incorporation to a lstill further 
. . . I 

extent, and such an orcaniQ correlat~ort brings about th~ reduction in . . . 
. .· 

·.· 

-6-
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size of the whole. The term .. •Ught-source lamp" or "l~111p" as used 

herein and also in the app~~~,~:: ~i.~i.~~ is used in a b'oad concept 

which covers not only inoali~es~~~t~.·i~~ps and tluoresce~t la11ps but . ·" ; . . . : 

also licht emitting diode and the .. }.,lce· .. :. · · 
. . .. . . . . . ~ 

In the present Invention,· th.~ .Hiht-source lamp is constituted 

as a lamp unit comprising pt'1-r~i. ··~~~~ arranged in a p~edeter11ined 
. .- ·.. ·. l 

state on a board.· The whole :~t:·the)·UiP. unit can be mount~d and removed. 
• I 

That is,. by using a plurality of s•ll lamps In a Pl'edetQrmined state 
. ·• ."· I 

ot arrangements it is made po~si~l~ t~:accoanoclate in a n.rrow space a 
. " ~ I 

:• I 

light source which can supply.a ~uirecl illuminative force, and obtain . . . . I 
.... ~· . . I 

illumination which is unitor•.and ~o~i ~ot rtve rise to ~nevenness in 

luminance tor an object to be .o~s~~ved. Besides, sinoelthe whole ot 

the lamp unit can be mounted and ruoved~ it is possible io eff'ect the 

replacement of lamps eas\ !Y.· . 
. I 

In the p~esent Invention, ~~re~~er, a tront end p~rtion ot the 

image pick-up apparatus is bent si.de~ays with respect I to the body 

portion thereof, and the i~~~~ de~i~e is incorporatedjtn the imace_ 
• I 

pick-up apparatus in such a·~nner that a light receivi~g surface ot 
. . .· ; 

the imaging device is perpendicu~ar .to·the optical axi~ of an image 

light which ls incident. ~r~.m:. t~' bent front e~d portion. 

Consequentl'11 it is possible to.make observation in a si.eways lacing . . I 
state ot the image pick-up apparatus, that ls, while thellongitudinal 

• I 
side of the image piok-up appafatus is placed in para~lel with the 

I 

surface of an obJeot to be observed. · P~r examplQ, tn obs~ing skin or 
i 

user's face, observation can be done More easily. Moreov~r, since the .. . . 
! 

tirht receivinr surface of the imaging device is1 positioned 

.. . 

.. . 

.. . . 

-- ··----- ... .. .. ----··-·---------------~- --~~- - .. - . 
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. . . 
perpendicularly to the optical axis of an image lig.t which is . . . . ' 
incident tro11 the bent front ~.,.~o~~f~ ·it is not necess~ to c~ange 
the optical axis of the liglif~-d.~~~·:··u is not necess~l"Y to use a 

•· :· .. :o· ~ • : i 

reflecting mirror. ··. : .. ~ '~'.:· ... ·./·'.· 
. . . 

Further. in the pres~i ;'i.n·ye~t"ion. a simple zoomi~g structure 
...... w . • . 

is rormed by allowing an objeoti·ve .. l~s -.nd an iagtng de~ioe to slide 

interlookedly while lorminr a.~~~~ermined relation betwe~n the two. 
. . . 

This simple zoo11ln1 st.r~cture utilizes the ~act that a 

magnification, •· obtained by "an opti~.1 system has the ~elation of • 
• I 

: b/a (a: distance between an .object to be observed and ~he objective 
. . . i 

lens, b: distance between the objoo~ive lens and the imagi'g device}. 
.. i 

The value 0£ • = b/a is changed contfn~ously by allowing ~he ·objective 
. ' • I 

lens and the imagine device to allde in an interlocked! state which. 

sati~ties the relation.~~' lf~.· t~ • 1/f (f; focal l~ngth ot the 

Objective lens). As a result~ ·u .. is possible to chance ~pitication 
. • '• . • • I 

while maintaining the tmage:plck-up apparatus at a Pfedeterained . . 
certain distance trm1 the object to be observed. . 

•, • I 

A prefePred struc~ur~ 'or $Uch interlocked sl~din1 of the 

optical systea and the imagtaig devi~ utilizes a ca• str~oture. More 
. . i 

specifically, the obJecitv.e le?s. is .. held in a lixedl state by an 

optical system holding cy.~i~de~. hiving a roller proj~ction on the 
. ; 

periphery thereof, while the i~aglnc device is held a1;0 in a fixed 
. . . .. ; 

state by an imaging device tioldtng·crlinder having a rol~er projection 
. .. . ! 

on the periphery thereof. The holding cylinders are bothjheld slidably . . . . . ' 
by an intermediate cylinde~ liavtnr a rectilinear guide ~lot formed on 

- .·· . . ~ 

the periphery thereof. Further., ·ihe. 'intermediate cylind+r is held tor 
. '; . i 

------·- --.. ··- ............... ....,., .. ==,...:,:: 

I 
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relative rotation by a ca~ cy'1 .~·der .. IJ~~ing cam slots tor the optical 

system and the imaging device~·. ·~.e.S~tt~~ty, which OM slots are formed 
. . . ·.. •. ;·· ~·· 

in the periphery or the cam cyHl\~er.;·."·Upon rotation or th~ cam cylindel', 
•,• . . . . "'. . 

the rollel' projections which -~~~-~~~~d.through the gold~ slot ot the 

· intermediate cylinder with t_h~. ~~~-:· 1:~.ois for the optica' system and 

the imaging device, respect1~·~:~y:·~·;· ~:.t the ca11 cylin~ler, are all 
• . .. . i 

individually restricted their :m~vement by the cam slots ~ch to1'111ed in 
i 

a predetermined ourvi 1 inear .s~a~ .... Cpnsequently, the o~Jective lens 
' 

and the imaring devioe slide interlockedly under a p*edetermined . . i 
relationship while their rotat~.Q~· is prevented by the ~ide slot of 

the intermediate cylinder. ·. . : . . ! 
. . . . . .. 

[Brief Description ot·the Drawings] I . . : 

Pig. 1 is a construction d~~~m or an image piok~up apparatus. 
. . 

according to a first embodiiaent·of.the invention; . ,. . .. . . .. j . 
Fig. 2 is a partial perspective view ot the image pick-up I . 

apparatus ot the first ellbodi~~~.; .. ·· : ·. I 
FiJ. Sis a perspecti~~·v\~~ sh~wlng .a relation bFtween a lamp. 

unit and connecting terminal• in'the liage pick-up app.ratus of the 
. : .· . i 

first ellbOcliment; . . . ! 
Fig. • is an electri~ ci~~~it ·~iagram ot the tmag~ pick-up . .. : . . " . . I 

apparatus or the first embodiment:· . · I 
. . . . .·.. . i 

Fig. 5 ls a constructlo~ diagram of an image pi<4-up apparatus 

accordlnc to a second embodiment ot t}le invention; 1 

. . 

Pt1. 8 is a partia~ perspe.ct.ive view or the ~•age pick-up 

apparatus of the second Cllbodlment; ' 

' 

Fie. 7 is a persp&Qti~~.~'~w ~howing a relation ~etween a lamp 
. I 

~ -,, •• 
. . . 

---------------' .f...-.-. .. ,---:.~•s:•~-.---.·;.-;;-.. _ .. _~ 
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.. . ..·.· I 
unit and connecting terminal_~· ii.-.\b( t~age pick-up appatatus or the 

second embodiment· · . :· .. · :-:".···: · >" i 

Fig. 8 i: an electri·~-:~~~-~c~~ ~ ~diagra11 ot the iJage pick-up 
.' !. •• : • .... ~· .~. ::~: .·. .. i 

apparatus or the second e11bodi~11t·; .·· · ·: ·~ .. 
. . .. 

Pig. 9 is a constructio"r» .. dl.jg.ralil::(,, an image pick-~p apparatus 
~ .•• •• ..,.: ·; • : • • • !, ~ 

according to a third embodi11ent··.~r .the ~~nvention;. l 
..... · .. :: . . : i 

Fig. 10 is an explodec(p~~~~~~-ve vie~ or a slide ~ism; 
Fig. 11 is a constructl~n ~iagram of an observ~tion system 

·. .. : ; 
using the image pick-up apparatus of the ~bird embodiment; I ... ·. : 

. . . 
Fig. 12 is an explanat~ry,diagram showing a relatJon among an 

. . ..... . . . 

object to be observed, an objeetlve. l~s ~ an imaging dev~ce; and '· 
. . . . I 

· Fie. 13 ls a construot_io~ dfagra• ol an image piok-f P apparatus 

in a conventional magnifying system. . . · 
... 

[Forms tor Practicing th~.I~v~tton] 
• 

Embodiments or the pre~ent. invention will b. described 
:• I 

hereinunder. 

First :Embodiment (Fig. 1 to Fig. 4) 

An image pick-up app~r~tus 1_' according to thi, embodiment 

includes an imaging means 2, an optical means 3 and a ~icht source 
• • • I 

means 4, which are enclosed within a case 5. It is of a size which 
.. ,,. . : 

pel'llits the apparatus to be grasped ~sily by one hand. I~s front end 
. . . . I 

portion is bent in an inclined state so as to be suitable ror observing 
. . . . ! I 

the face skin while the apparatus is held· by one hand. I 
: . I 

The imagine ~st ~o·~~tses ·~imagine_ device to!usinc a CCD 

and a control circuit unit ta tor controlling the imaging device 10 
. . . 

and fol' ampUt~ing an lmage signal. 
•I 

..... 
------·--

- 1 o-

---·-· .. -----··-·----·-
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I 
i 
i 

The optical means 3 comp·ri:ses -an optical lens 1~ and plural 

flare stops 15, ts, • . • • The.~tfa~~: ... st.ops ts, 15, • • • 're provided 
... '.·· : : . ~ : I 

projectingly in an annular r~~~:~o :form a minimum op~ical path T 
. . ·' . ~ .. : :-" ~ . i 

required. The tol'lll&tion of such ~ptical path T by the tI•re stops 15, 
' . . . I .· ·. . .... ·.... i 

15, ••• is extremely useful in p~~a~nt~r~~ clear image. i 
.. .. . . I 

In association with the:~tic$i means S, a polari~tng unit 16 

is disposed just in front of _:ih~· optio~l lens 14. Fur~her, in the 
I 

optical path between the opt~oal Iep_s _14 and an obJec~ion M _to be 
. I 

observed there is disposed a ,efleotin~. •irror 17 in a frrnt position 
I 

with respect to the polariziDJ un~t-~O! . 
I • ' • • 

The polarizing unit '6 _q~•~ris~s a second polari~er 18 and a 
. . 

polarization plane rotating mean~ 19. Polariz~ light o~tained by a . 
first polarizer 22 which will be described later can bejshut ott by. 

. I 

turning ON a non-retle~.i~on t11age ·switch 21 provided ~n the outer · 
. . i 

surface ot the case 5. More s~ifically, in this embodimt;nt, a liqu~d 

crystal is used as the polariza.~io~· pla~e rotating means 1~. As shown 
. . 

in the circuit diagram of F,g.·4~ upon turning ON ~t the non-
. • I 

~~:::·~):-::-~~~l:a:~ ~~:::: ~-O~i:::i::gh~ ~~~ 
that the polarization plane ~~~at~~~~~~s 19 causes the ~olarization 
plane of polarized light to rot~te.9~ ···and hence the pol~rized light 

obtained by the first polari·z·~·-.2~ .is-~~~ olt by the seco~d polarizer 
• i 

18. Conversely, when the non-r.etlection image switch 2tiis OFF, the 

polarized 1 ight can pass throu~ t~ s~~nd polarizer 18. \ 

It is a reflection image s~;tch 25 that is dispos~ in parallel 

with the non-reflection tmare s~i~c~ ~1. When the switch ~5 is turned 
. , • • • I 

i1\iiU1Uli - l' 1 -

Ht14 

.................... ·---------~-----·-'--• __ ... ·-. - ··--·--
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-: . . . i 
ON, only the lamps 23, 23, . : .• -01_· .the li_ght source means 4 !eo on. 

·... . "·• I 

Thus, by utHizinr the·:.=~.O"l.af.~~~~i light, it is mad~ possible to 

select an image light and p~~tQrk.·~qr8: .versatile observ.tions. The 
• •• • •• •• ! 

light fro• the object M to ~.,~·-.~~S!~~~.Cl;._is classified into a surface 

reflected light relleotect di-rettll~·:by·. tk~ surface or the ~bject M and 
. •• "'• •. ,• • • • I 

a non-sul"taoe reflected 1-·~t -~hl:c;h ._.has once passed ~hrough the 
• .· •• ... i 

surface layer ot the objeot . .'~> ... ·"T~~ ·~~~face reflected 1 tcht retains 

the polarizability obtainecl.:by_~-~~~:_fi~r.st polari.zer 22, jwhereas the 
.. . . i . . 

non-surface retlected light lo~~- po_J.~ril~ability and becorqes a natural 

I ight. Therefore. an f mace contain.ng. -such surface retiected 1 ight . . . . . I 
and an image not containing l.t "can be observed selectively according . , I 

• • . I 

to whether the polarized ligh_t..l~· ali.~we~I" to pass or cut ~tt. By such 
. ~ . • • i 

a selective observation it is~~ possible to observe a ~rtace state. 

or struoture or an objeo~ ~hioh_oan be seen more clearly~ the use ot ' . : .• . . 

a surface reflected light, as weli as a surface state or ~tructure ot 

an obJeot llhlab can be seen "°~-~1ear1! by the use of a\ non-surface 

reflected light, both in a stat~ .-~•ler ~o see. Thus, th~ versatility 

ot observation ls attained. I 
i 

The reason why the polarlzinc unit 16 is disposed just in front 
. ! 

of the optical lens 14 is that the.maximum operating tempeljature of the 
. . . i 

polarization plane rotating means 19 usf.nr liquid crystal! is about 40 

• c, but the temperature nea~ th~ li~ht source means 4 w~ich will be 
. .. . . i 

described later sometimes exc,~ds_the maximum operating ~emperature. 
. . i 

so at such a higher temperature the pol•rization plane ro~ating means . . . i 
19 may not operate aoourately. 

The reflecting mirror.:17 is pr6yJded tor chanriPrl the optical .. . •' . ; 

i 

.· 

-·1 2-

I 
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path in accordance with the- in~l.ination of the front end portion 

nentioned previously. l~.- .~-s.·) .. s,~.~~ace retleotion type. More 
·- .• ... 

specif'ically, a· reflectiv~. -~ii~~~~~--~~ ... the reflecting ilrror 17 is 

exposed ancl light is retle~ted.·.cl~tectly by the expose~ retlective 

surface, unlike an ordinar)(iy~~::~r.:.mirror in which 4 reflective 

surface is formed at the bac~· .-Q~·~-~ .tri~sparent material i<e.g. glass) 

and light passes through tbe::.ir~n~~arent material at :the time ot 
i 
I 

reflection. . . . · l 

!be use ot llUC!h. a _;.t~ ...,,·l~tlon t)')le retlectinc afrror ls 

related to the foregoing po_larizat_io~. Mo·re partieular11Y, since the 
... · • i 

polarlzinr unit 18 must be dispose~ _in a position reater than.the 
• • I . 

retlect1nc mirror 1'7 tor th~ ~e~.son .. ·stated above, th1 passage ot 

polarized light throurh a transp~rent material will r sult in the. 

polarizability thereof being disturbed, thus making it i possible to 
' .. : - . . .. 

etlect accurately sueh observation us.i~g polarized light as mentioned 

above. The light source aaeans 4 ~omprtses a lamp unit 2eJ a dlttusion 
. . .· i 

preventing mirror 27 and a lighting/processing unit 28. l 
. . . I 

As shown tn Figs •• 2 _and a, the la11p unit 28 lcomprises a 

plurality (tour in this embOd.i~nt) ot lamps 23, 23, ••• 4rranged side 

by side on a board 29. It -~·n ... ~e nouqted and re•ovec1j through the 

board 29 with respect to a mountini.hole so formed in the +.se s. 
. . . i 

As shown. in Pig. 4, ~he ~o·~·~· l~m~ 2s. 23, • • • are j connected in 

series. and assU11inc that a .r~t~~ ~oltage or each lamp ~ is 2.sv, a 
• I 

voltage of 12V is applied to the ser.ies-eonn~cted l••fs· This is 

because by applying a voltage. 20~.-.~trher than the total ~ated vol tare 
. . I 

of lOV ol the four lamps 2~ •. 231 ·,• •. ~ there is obtainef brightness 

... : : ....... 

-1 3-

___ ... _ .. _____ _ 
.. -· ·-·-------------------'-' ···---·--·-···· 

;#18 



. . 

,• 

., 

I 
i 
i . 

·l 
1 

i• 

[ RECEIVED IZ/ZZ 16:•1 1996 AT 533169• PAGE 17 (PRINTED PAGE 17) l 
He 2112281 17'!f:47~ :; . 

. . 
.. . . :· .. · ... "' 

. ~ .. 
-' 

:. : : .. "!:. ·::: ·• ~~·. • ..... 

. :' . .; . .::· . . . 
. . -~ ·. . . . . '• 

TTA 

which is twice the brightness obtalned·at such rated volt~ge. On the 
. . ··. i 

\ : ·.:. . . .. ! 
other hand, the service lite· i·s .. reducecJ:.to about one tenth.! .. · ..... •, . '• : 

' • ." • ' " •• I 

The reason why such s~~.onr __ bd~tness Is to be ob~alned at the 
.. . . . . 

sacrifice ot the service lite i"s :tha.t ··it· is intended to ~ealize in a 
· .... '· ... ····.. I 

' . . • I 
narrow space a lighting rorce. wht.ew .~an=:artord a surrtclent brightness 

• . • I 

even il there occurs extincti~~ .d~e. t~~~he first and secoJd polarizers 
... ·. :·. '.: ·.:· .\. ... ! 

2.2, 18. . . . . ' . : 
• . I 

I 

Further, the reason why t~e.lamps 23, 23, ••• arefonnected in 

series is that it ls intended to red~~~ the size ot the ~amp unit 26 
.. .. . , I 

and simplify the structure of a~:ei-c~~lc sys~em, tor mtunting in a 

narrow space. More specifically, ·t~e size of each Iaap is reduced by 
, . , I 

using a lamp· of 2.sv in rated vo~~~~e.to thereby attain t~e reduction 
. . I 

in size of the lamp unit 2&,:·and ~ ~o~~r supply of 12V nrcessary tor. 

the oscillator 24 can b~ .. ~sed.~t_s~. r~r·:~'9e lamp unit 26 ~ithOut usinr 

a transformer to thereby ~fmpJity.the structure ot t~e electric .. ·: .· . . . i . . 
system. . . . . · J 

· On the board 29 is to~111~~ ··~rtiat power-supply o rcuit 31 tor 
. . . I 

the lamps 11. t~r example by ~r~'iit_ln1, with terminal rec~tvlng holes 
. ! 

32, 82 being formed in both end·~ortions ot the circuit sjt. When the 
. •.•• . • • i 

lamp unit 26 is aounted iato "the ·~~nting hole 80 a~ mentioned 

previously, tenlnal pins 3~ ot COllll8Cil.11tr terminals 31 te titted ID 

the terminal receiving holes 82~· 8~ to •ake oonneotion w~th a power-
. . . . . I 

supply circuit 34 in Fig. 4. ..· · · I 
I 

The reason why the i~~P ~6 is,. constituted as abpve and made 

detachable wholly as one unit _l~ ·_.that the replacement ther;<>t should be 
. i 

done in a simple manner to tu~~her r~cilitate the use ther,or since the 

. . .. 

lliii1Dr 
'----···········-·-----··_. ·--~ 
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i 

service lite ot the. lamp 23 i.s. saori·tJced tor attainin.t a stronger 

brightness as noted previ"oti~~~:.~ .. JJl·,this conneotion,j it is most 
. :·"~.·· .· .. -._:=··~·:: i 

preferable in mounting and remov.1n1··operations to utilize .the mounting 
• • • I 

• • ... •::. • '. ·;; I 

hole SO formed in the case $,. )itovided .that a complicat;d structure . ' ... . .. . 

results. Therefore. tnsteact: .. or::. t~ia.· ~t~ucture there 11ay ~e adopted a .· .. . : . . ; 
struoture wherein a sul table' rec~Pt.aci:e portion tor the ~ounting and 

o ~ • •'' • o • I 

removal of the lamp unit is fo~~ ::iii". the. interior of the ~ase 5. 
. .. . . ; . . . .. '• . . : 

The diffusion preventinc._~~rro~ 21 Is for prevent~ng the light 

from the lamps 28, 28, ••• ~'!'o~· ent~r.inr the optical jpath of the 

optical means 3 directly and to~ dlr~t~nr the light eftic~ently to the 

object M to be observed. The_mi~ror 27 is provided so as Ito cover the 
. : i 

lamps 23, 23, ••• from above lf.ke eaves. . . . "' . 
. . ' • I . . . I 

The lighting/processing ~nit 28 ~omprises a diffu~er panel ss, . 
. . I 

a heat rays absorbing pltte 86 and the tlrst polarizer 22, which are 
... • • • ·. • r 

. • I 

arranrecl in this oNler suoces~f vely tro• the side closer! to the lamp . . ; 

unit 26 so as to interseot the radtatton·or light from theiiamp unit. 
. . . ~ 

The heat rays absorbing plate SI functt~ns to remove heat ~ays from the 

Ught emitted f'rom the lamps_ 2a_, · 211. • ~. , thereby preven*ng the rise . . 
• I . 

of the internal temperature of ~~e oase s. The first ~olarizer 22 
~ I 

functions to p0larize the light e•~ tted from the lamps 2aj, 23, .••. 
···. ; 

The liChtinr u11nr the resul_Un_g. polarized light is ~ti lized as 
i explained previously. 1 

second Embodiment (Ptc. s to Fir~ 8) . 

An image piok•up apparatus_~! accordlnc to this ~bodi11ent is 

basically the same as In the tirs_t .em~~Ument, as shown i~ Fig. s. and 

it comprises an imagine 11eans 20~ .. an optical means 20s, and a light ..... 

--
... · .. 
-l5-

. -'·' .. -----...... -- .. -- ·------------·----··- i ......... -- ·-·····-
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source means 204. which are ~cl~~ed Jn.a case 205. The ~mage pick-up 

apparatus 201 has a body po~tt~;.~~:.a:.~~-~ze which permits! the user to 

grasp the body portion easnY._··~r ".i~•· ~~· On the other ~and, a front 

end portion ot the apparatus ·:~oi::·1s ~~~t in an lneltn~ state with . . . . . 
respect to the body port~on "t~ -~~h ·_th~·.·observation of, ror example. 

the face skin Nhl le the body .i>Ort~~n·. ~s :~Id by one hand. j . 
:·· . : . • I 

The imaging means 202. _like th~ imaging •eans 2 !in the tlrst 

embodiment, co•prtses an lmagin~·devi~ 210 using a CCD ~d a control . . . . . I 

circuit unit 21S tor eontroiling the lnagtnr device ~10 and tor 
. ! 

amplitying an image signal •. Bu~ ~ dif',~rence from the i~giiig means 2 

in the first embodiment ia rec;ocntzed In _that the iuging cievioe 210. ts 

cameotecl to the -trol clrcult imit 2.18 through a tlexlbie aable !14, · 

that is, the imaging device 21~ ~s rende~ecl movable freely iwith_ respect . 

to the eontrol oircult ~~t.213. . I 
i 

Utilizinc such tree movability, the imaging d~vi~e 2_10 is 
I 

disposed in such a manner th~t a ~ight receiving surtace!21ot ot the 

ima1ing device 210 is orth_Q~O~~a~·· .ip an optical axis A lot an image 

tight which is incident fro~~· ~l:le b•l1t front portion ~t the image 

pick-up apparatus, that ls·, i.n such ~ manner as to eiltminate the 
' I 

necessity of changing.the opti~l ax's.of the image light. l 
.. ·. i 

It is a color tilte;.215 t~ai is disposed in ~ront of the . . . . .. '. . . i 
imaging device 210. The color .filte~ 215 functions tq adjust the 

. . . - . . i . 
wavelength charaoteristios Qf. l~ght._ ~h.lch enters the 1111fring device 

. , I 

210, tn accordance with oolor cha~c~~ri~tics of the lmagin~ device. 

As other components there are used optical means 2oa, optical 
... . . .. I 

·. . i 
lens 218, flare stops 217. pol~ri~i~g·u~~t 218, second po~arizer 220. 

. . . .. ! 

.. 

.... 1 8 ---

- i 
i 
! 

j 
i 
i 

I 
l 
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polarization plane rotating -~ns -~I,. --~~n-retlection imagF switch 223, 

first polarizer 224, light source ·~ni:204, lamp 225, osbillator 226, 
. ·• . . . . I 

reflection image switch 2~'i( tt~p~ u~i t 228, ditlus!o. preventing 
•• ii: I 

nirror 229, llghtlng/process.i·n~ . .-~~it:.·~~o. partial power-s+pply circuit 

281, terml~al receiving hoie:·~.J4? ·m~·untinr hole 232~ connecting 
• . . ·. '• .. I 

terminal 235," tel'•inal pin 2'36p,. · ~J.itluser panel 23'7, ahd heat l'ays ... , ., . I 
absorbing plate 238. Sine~~ _th~.~~-.~o~ponents are the sare as in the 

ti ... st embodiment,, explanations thereot are here OtDitted. I . . . . . . I 
. i 

Third F.llbodiment (Pig. 9 to F~g. 12) I 
• I 

As shown In Fig. 9, ·the image _P.lck-u~ apparatus ~02 according 
. . . I 

to this embodiment contains· an ·optioal system unit 810 aqd an !macing 
. . . I 

• - I ;' 

unit 311, and is also provi~~d ~~t~ ~ l~ghting unit 812t The imare 

pick-up apparatus 802 is used. as "in Fig. 11. An image pi'1ed up by the. 

apparatus 802 is. reproclu~~ on;·~.:~~splaj ~04 ot. a display Tpparatus sos 

and is observed. The image _1>Jck~up·apparatus 802 andlthe display 
. I 

apparatus SOS combine as a set an~~con~titute a magnityin~ observation 
. . : 

apparatus ·sot. 
. .• 

The optical unit 810 comprises ~ objective lens s1s and plural 

tlar9 stops 814, 114, • • • • S~!I~. th~ 
0

Uare stops 31', r14, ... are 

formed projectingly in an annular ·shape to form a minimwa1op~ical path 

T required. the formation o~-~~~h_o~tlcai path T by thos~-tlare stops 
i 
I is extremely useful in obtaini~ a. o.1~~- image. . . . 

The 111aring unit a1i .comprise~ an imaging devl.e 315 and a 
. . I . 

control olrouit unit 318 for co~tr~lling the i_maging detice S15 and 

tor amplifying an image signal: th~ imaging device 315 an~ the control 
. ·.. I 

circuit unit 318 being conn~ct~_ with:~ach other throur~ a flexible 

.. · ... ------
iiiiiiUi . . . 

-17-
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The objective lens ~i~·.::.~~-~'.are~.s~ops 314, 31.4, ••• and imaging 
.... _ ... :· · .. · ··. 

device 315 ot both optical S)'St~m .s·10 ··Alfd imaging unit 311 are adapted 

to slide like arrow x in inter~·ocic ~i fli ·each other by means ot a slide 

aeohanis• "Whioh utl Uzes a ~~=s~r~~tur~~:. . 
More specUtcally, is1 _.il.l~~n."t_n··J"lr. 10, the sll~e mechanl~m 

comprises a plurality of holdinc~-q~I_in~e~s· 321 (821a, 32tb! 3210, S21d) 

tor the opttoal ayatem an·.i ·,~ii( t~. l:~gl nr device, ~Ith ro lier 

projections 820 (820a, 32Db, 3?De, S~) being tormed on the periphery 

ot the cylinders 821; an lntermed.iate. cylinder 32S havl, rectilinear 

guide slots 322 formed in the l)el"lphery thereof; and a cu• cylinder;_325 

having cam 1lots 324 (324a, ~2~b,. 324c, S24d) for the odttcal sy~tem 
and tor the lll&ClDC device, ·~o~.;e.i Oft ihe perlpberf t+ot. These 

holding·cyllnders are CQ!J~ined togethe~ ~o that the hold,ng cylinders 

s21a, S21b,. S21c and 821d al"e held. -slidably by t~e ~ntermediate 
cylinder 823, which in tur~ is h~ld by the cam cylin1er 825 in a 

relatively rotatable 11111ner. · · · 

Therefore, as the ~ oyl~_nder 325 is rotated by Ian operating 

ring 328, the roller projeotions ~20a, 320b, 3200 and •2od are all 
. I . . 

individually restricted their .m~vem~nt by the cam slots 324a, 824b, 

8240 and 824d which are each· .formed in a predetermined curvilinear 

shape, whereby the holding cylin4e~s 1211. 821b, S21cJnd S21d are 

allowed to slide like arrow x~ . A~ this tiae, since the holding 
. . 

cylinders 321a, 321b, 321c ~~d ~2\d are restri~ted thei movement by 

the guide slots 322. of th_e /nt~!!le.diate cylinder s~s, they are 

prevented _from rotating wfth:. ~h~ r.otat~on ot the cam crl inder 825. 

liliiiiHr :... 1 8 -· 

------··-·----·····---·-------------------------·····-----'0--···-·--· 
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Consequently, the objective le~.s ~13,,_: flare stops 314, '14, ••• and 
• ~ • • I 

imaging device 815, which ire-·h~ld.~n .• fixed state byithe holding 
. . • . . . I 

cylinders 321a, 321b, 321~ ·an·d .. 321()·~. slide interloc~edly while 
• .. • • • I . . . . . ~ 

maintaining a predetermined relat"ion. ' . . 1 . ... .. ... 

The predetermined ·rel_aft~.ii uti llzes the ~act that a 

magnification, m, obtained b~ -~~e._.-~pti~l system has the 4elation of m 

= b/a (a: distance between ~~e object I to be obser~ed and the 
. I 

objective lens 313, b: distance between ~he objective ~en~ 318 and the 

imaging device 315, Fig. 12).'_ Th~ obj~tive lens s1s·an~ the imaging 

device 315 are allowed to slid~-~nterlockedly so that a ~nd b torm a 
; 

ratio which affords a stationarf ~tate between the i~age pick-up 
. . . I 

apparatus 302 and the object N. to be observed, on tti~ basis ot a 

pred~ter•ined relation, namely,' .a. l'~~~tion or l/a + lib • ~It Ct: tocal . 

lencth or the objective .~e~s>~. ther~by .chan1t111 • = b/a c~ntinuously. 
• I 

By using such a slide nech~ot".11 ~t ii made possible tq change the . . . 
i 

magnification in a fixed state_ ot the. d_istanee between th~ image pick-
. i 

up apparatus 802 and the object M to be observed, that ls,I a so-called 
. . . . . . ; . . ~ . 

simple zoo• structure Is for~~~·.': As·.~~ the interlocking! relation of 

9 the flare stops 314, 314, .... ~ .·~hes~. t~~re stops tol lowl the optical 

path T which varies in resp~n.se .. to_ s.liding motions of t~e objective 
·.. .; ! 

lens SlS and the imarlnr device. 815-. . .- · '. . . ... . . : 

The light inc unit 312 ~pri.~es .a light source 32~ and a light 

condensinr guide 828 for radiatinc _il~ht from the ligh~ source 327 
. .. .. . I 

efficiently to a portion to be ob$erv:ecl. · · l 

In the light source_·s~?~ li~ht. from an external ~ight-source 
. I 

lamp (not shown) ls conducted up to the image pick-up ap~ratus, using . . : . . . 

- 1 9--



C RECEIVED 12/22 16:51 1996 AT 533116911 PAGE 23 (PRIHTED PAGE 25) l 
98• 212281 17·~~- ; . . TTA 

·. . . . . . . . . 

a bundle of optical fibers extending through a cable 829, and front 
• • ,_. I 

ends tor· irradiation or optical tibers.S29t. 329f, ••• of ~such optical 

tib~r bundle a~e implanted .~·;.~~- anri•..rlar holding member: sso. Light 
. .. .. ··. ~ •. . , . .. : 

radiated from the trradiatlnr_tr~rit en~s or the so-arrarred optical 

fibers S29t,-829t, ••• reaches ~·inci~ent end face sso! tormed at a . .. . . I 

base end ot the light oonde~.sing guide 328 which will ~e described . .• . . . i 
i . 

below. ... : ... ·• . . . · ..... ! 

I 

The light condens)rii_i~l~e 328 is formed ~n a hollow 

se111ispherical shape or •"cyi1 ... d.ri_ca1 shape havt~g a hollow 
. . i 

semisphertcal front portion, .. u~inc a .transparent matertal, e.g. an 

acrylic resin. & base end or Us ~ear·end portion is t~rmed as the . . , I 
incident end face sso, and. th~~ur~-h~~e 331 ii formed rentrally ot 

its front portion. The licht radiated trom the ligh~ source 327 
. . . i 

thi-ough the incident e~ faoe)so. travel_s through the s~lid interior 
. .. . I 

under total retleotion and Js"aonduoted up to the thro1h hole ast. 

then radiates the portion to be obse..;,~ of the object 1.1• a nearly 

horizontal state fro• the inside surface of the hole. At 1the s1111e time. 
. . .. ' . ; 

light which has leaked inside the.light condensing guid~ 828 without 
. ' 

entering the incident end tace .. •SO ii lu11inates the p~rtion to be 

observed as a drop licht tr~• a~ove ... ~The light oondensi~g guide 328 

also has a foousinr function. W~th its front end ab~tted to the 
. I . 

object N to be observed, the object~~e lens 318 ts to~used on th~ 
; 

object N. 
; 

Althouch in this third e~bodlment the simple zopa structure . . : 

thereof is applied to the aetbocl ln.whi~ light is conduc'ed through a 
• I 

bundle of optical fibers from an ex~ernal light-source l~mp. that is. 

-20-
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. . ·· ·'. .. -;. :~ ... 
. . .. .. . . ... 
. . . .. . . 

.. i 
. . I 
..... ".· " I 

an external lirht-source lamp method,.·(! can be done easpy by those 

ski lied in the art to app.ly~ ~~~:-s~·~:~le zoom struottre ot this 

embodiment to such a light-~oli~~: '1~~~.:~uilt-in type str~cture as in 

each or the first and second~~mbodlm~iits on the ba~is of this third . . . . .. 
' embodiment. 

.. ·• . • 

------

ffli~i1mnnr 

' I . ' . . . . . 

. .... .. · 

,' . 

. .. . . ·.· . 

.· 

-·2.1-

. ... . . 
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CLAIMS 
. 

(1) A magnifying observation ·apP.Srat~s tor reproducing an image or 
an object to be observed which: has been.picked up by an image pick-up 

apparatus onto a monitor di&~lay •nd observing it. said image pick-up ..... 
apparatus bavinc incorporated. th~~~in at least an imagi 

control circuit unit tor the tmaging·d~vice, an optica system tor 

focusing the image of the object· to be ~bserved on the i ing device. 

and a Iight-soul'Ce lamp fol' lighting the object to be obse ved. 

(2) l magnifying· obserji-at~on ap~'aratus according Ito Claim 1, 

wherein said light-source lamp is formed as a lamp unit ~omprising a 

plurality of llllPS arranged in a.pr~eterminecl state on a ~oard in such 

a manner that the whole of the.l•lllP unit ~n be mounted t~ and r~ved 
i 

tro• said image pick-up apparatus. . I 
(S) l magnityinc obpervation.apparatus aocordin1 t+ Claim 1 or 

Clai• 2, wherein a front end po~tt~n o~ said image ptck-rp apparatus 
I 

is bent sideways. and said i~ii~g.devi~ is inoorporatedlln the image 

pick-up apparatus in such a .~~ner thit a light receivin' su~taoe·ol ~ 

the imaging device is orthoconal to an·optical axis of aJ image light 
.· . . . ! 

which is incident from the thus~~ent. tront end· portion +r the tmaee 
~ ; 

pick-up apparatus. . I 
(4) l 111piltying observ~tlon apparat~s according to an~ ot Claims 1 

. i 
to a. wherein an objective lens of said ~ptical system and said imaging 

device slide in interlock with each other .while satistylnc the relation 

. ot l/a + lib = 1/t (a: distance betw~en ~he object to be ~bserved and · 

the objective lens, b: distan~e between the objective tens and the 
.· . i 

imagtnr device. t: focal length ot the' objective lens). 

·----------
Th/iiiinr~ 

.· 

-22-
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(S} · A aacnttytnr obser~a.tion appiratus according Ito Claim 4, 
" . . ! 

wherein said objective leris. ·is. 11~ld in. a fixed state bi an optical 

system holding cylinder h~v.~ng ·:a ~~·~.-l~r projection f°irmed on the 
. . • I 

periphery thereof, sald Imaging -.~.~~l~e-:~s ·held ln a r1x4 state by an 

imaging clevioe holding cylinder having ·:a roller projectipn formed on 
. . I 

the periphery thereof, both sal~d· ho·idf~g· cylinders being ~eld slidably 
.• ·· ! 

by an in termed I ate cylinder -h.~vi nr a: l'e!'~il ineal' guide s l~t tor med on 

the periphery thereof, said ~n~'rmediate cylinderlbeing held . . . . I 
relatively rotatably by a ca• CY.l~~der having a cam ~lot for the 

. . I 

optical syste• and a cam slot fo~ the_ f.magtng device, sa~d cam slots 

being formed in the periphery of.the intermediate oylind~r. and said 

objeattve means and s~id i11a·~·~1 de~ice are allowed Ito slide in 
. . 

interlock with each othe• .whi.le ~ol'aing a p•edeterai ed distance· 

relation in response toirotation of said cam cylinder through the . . . . . 

roller projections which are engaged with the cam slot ot the oa1 

.. cylinder through the guide sl~t of .sai~ intermediate cylincfer. 
. I 

.. 
... 

.... 2.3 -
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