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[57] ABSTRACT

The present invention relates to a magnifying observa-
tion apparatus ofa video type in which an image ofan
object to be observed which has been picked up by an
image pick-up apparatus incorporating an imaging de
vice therein is reproduced on a monitor display and
observed. It is an object of the invention to attain a
compact structure of the entire system so as to permit
easy observation in a simple manner. According to the
present invention, in order to achieve such object, not
only the imaging device but also a control circuit unit
for the imaging device, an optical system for focusing
the image of the object to be observed on the imaging
device, and alight-source lamp for lighting the object to
be observed, are incorporated in die image pick-up
apparatus.
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The magnifying and observing system disclffifld in
MAGNIFYING OBSERVATION APPARATUS the foregoing Japanese Patent Laid Open No.

308527/89 or No. 26462/89 or Japanese Patent Appnca-
Tms application is a continuation-in-part, continna- tion No. 273419/89, the image pick-up apparatus is

tkm of application Ser. No. 07/983,848, filed as 5 provided with an ifiuminanng means, as noted previ-
PCT/JP92/00836,Jury 2,1992 now abandoned. ously, and an image of an object observed is taken in

rrTTBrnnu AB-n whflethe object is lighted by the mununating means,
irieuu w a*.ij then it is reproduced on thedisplay provided onthe

The present invention relates to a magnifying obser- systembody sideandisobserved. Therefore, it is possi.
vation apparatus suitable for niagnifymg andobserving 10 ble to makea stand-free observation, that is, carrying
various objects in various fields, mdudingthe fields of the image pick-up apparatus by hand up to anobjectto
beauty, medical care, science, and industry. beobserved and then makingobservation while keeping

[BACKGROUND ART] VS^cfiida. sy«em, however, the light
Heretofore, asniagnifymg andobserving instruments IS source for fllnmhiating an object to be observed is

or devices mere have been used, for example, micro- formed by optical fibers, as mentioned above. More
scopes andmagnifiers. But in the caseofa microscope, particularly, light is conducted through a bundle of
it is necessary to process an object to be observedand optical fibers from the external fight source, and front
thentakeit to the microscope side. Ondie otherhand, endsof the optical fibers of the bundle are arranged
in me caseofa magiufier, it is possible to take the mag- 20 ammlariy to form an internal fight source. The forma-
nifieritselfto anobjectsideto be observed andobserve tion ofsuch an internal fight sourcecan afforda stron-
the object without applying any processing thereto; ger and uniform ulummating light, but requires the
however, the magnification is tow. external fight source, or the construction of the image

with such circumstances as background, the appli- pick-op apparatus becomes complicated. Besides, since
cant in the present case has previously developed a 23 expensive optical fibers are used, an increaseof cost is
magnifying andobservingsystemhavingboth themerit unavoidable. Further, a very strong external fight
of high magnification of filemjcrosoope and the merit sourceis neededbecause mere occurspropagation loss,
of handmess of the magnifier (Japanese Patent Laid Abo in Japanese Patent Application No. 224327/90
Open No. 308527/89, Japanese PatentApplicationNos. (Laid Open No. 107411/92) mere is shown an example
26462/89 and 273419/89, VS. Pat Nos. 4,930,851 and 30 ofa magnifyingobservationapparatus. This system has
4,988,158). been developed for making the magm^ying observation

The magnifying and observing system comprises a apparatus disclosed in the foregoing Japanese Patent
system body (not shown) composed of a monitor dis- Laid Open No. 308327/89, or Japanese PatentAppfica-
play and a controller, and an image pick-up apparatus(a tion No. 26462/89 or No. 273419/89 smaller in size and
tens barreland a fight condensing guide which are re- 35 easierto handle. To this end, several improvements are
ferred torn JapanesePatent Laid Open No. 308527/89) made therein.
100shownin FIG. 13.The image pick-up apparatus100 One of the improvements resides in a construction
contains a niagnifymgand focusingopticalsystem 102 wherein not only an imagingdevice but alsoa control
and alsoincorporatestherein optical fibers 103 for con- circuit unit for controlling the imaging device isincor-
ducting into the apparatus an ifiuminating fight to fllu- 40 porated in an image pick-up apparatus of die observa-
minate an object M to be observed from a light source tion system fat question. Another improvement resides
provided on the system body side. The image pick-up in that a front end portion ofthe image pick-up appara-
apparatu 100is furflierprovned at a front end thereof tuskbent sideways with respect to the body portion so
with a fight condensing guide 105. While the image that it can be handled in a direction winch permitseasy
pick-up apparatus is held by hand, die fight condmmg 45 observation. At die same time, a reflecting mirror is
guide10Sisbrought intoabutmentwith the object Mar used to change the direction of image fight from an
is drawn dose thereto, then an image obtained by an «hj«* rt—rmA Tt»«i«<w{«g^th»rirr.M..^»nr».tw
imagingdevice (a solid-state image sensingdevice) 104 since the imaging device is integrally connrctfri with
incorporated in die image pick-up apparatus 100 isre- the control circuit unit, a fight sensing surface of the
producedon the displayandobserved.The imagepick- 50 imaging device cannot be made directly perpendicular
up apparatus100 is constructed so that the focus is sure to the direction of image fight incident from the side-
to be taken autoniaticaDy when a front end of the fight ways-bent front end portionofthe image pick-up appa-
condensmgguide105is brought into abutmentwith the rates.Thus, the structureusinga reflectingmirroris not
object M or drawn close to the object up to a predeter- always desirable. The use ofa reflecting miner results
mined distance. Anybody can make observation at a 55 in increasein die number of parts and a more compfi-
magnificarion of fifty to several thousand diameters cated structure. Moreover, for *«—tuj m the case of
without the need ofany skill or practice. using a polarized fight, the polarized fight is disturbed

In such magnifying and observing system, however, a by die reflecting mirror, so that an accurate Observation
light source is disposed within the controller for obtain- is impaired.
ing a stronger flwmrinatmg fight, which is conducted <0 Further, all of the observation apparatusreferred to
from the fight source to the image pick-up apparatus above involve troubtesomeness such that the replace-
through optical fibers. A control circuit unit interposed meat ofoptical system isnecessaryeach time the magni-
between the imaging device and die display for repro- fication is to be changed.
ductionisalso provided within the controller.Thus, the The use of a magnification-variable optical system
controller is needed in addition to die image pick-up 65 having a fixed focal plane is a solution to avoiding such
apparatusand die display, resulting in increasein size as troubtesomeness, but those known heretofore as such
a whole. This point causes dissatisfaction in the case magnification-variable structure are not suitable for
where a greater importance is attached to handmess. stand-free observation systems. In more particular
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terms, a zoom lens is a typical example ofsuch magnifi- In the present invention, the fight-source lamp is
cation-variable structure, but the principle thereof is constituted as a lamp unit comprising plural lamps ar-
such that a focal length is clanged continuously by ranged in a predetermined stateon aboard.The whole
changing a mutualspacing of plural constituenttenses. of the temp unitcanbe mounted andremoved.That is,
Its designandstructurearecomplicated andanincrease 5 by usinga plurality of small lampsm a predetermined
insizeoftheoptical systemusedtherein isunavoidable. stateofarrangements ft ft made possible toaccommo-
Thus, the zoom lens is not suitable to an observation date in a narrow space a fight source which can supply
system for stand-freeobservation inwhichsimple struo- a required Ruminative force, and obtain fflnrnination
tore and small size are ideal. which is uuilbiiu and does not give riseto uneveunessm

The present invention which has been accomplished 10 luminance for an object to beobserved. Besides, since
under theabove-mentioned background aims atattain- "* wfacte of the temp unit can be mounted and re-
ing areduction insize and handmess toagreater extent moved, it ispossible toeffect die replacement of temps
than in the conventional magnifying observation appa- ett^y'.
ratus having such basic structure as referred toabove. In the mwent invention, moreover, a front end por-

It isanother object of the present invention to pro- ls *" ** d* "**? f~*np_'w?w*ll> k.bent ydew«y»
vide amagmfying observation apparatus having astroc- w*m «*P*ct tothe oody portion thereof, and the nnag-
ture which does not require the use ofoptical fibers. mg device isincorporated mthe image pick-up sppm-

Itis afurther object ofthe present invention to pro- Ymm.^*?Bt^™^^'K^^?uf,e^*?t
vide astructure ofan image pick-up apparatus having a J™"*"* f^**"2?%!%?™"* the optical axis ofan
front end portion bent sideways wta respect to a*&* ^^'^^t^*^^****
portion tnereofwhich strocture does not require the use potnon. Consequently, it» possibte tomake observa-
ofareflecting mirror for focusing an image light rnci- oon •* *£??• T2*J?? <1*LTS ^T^P
dent from the bent front «d portion onto thghtrccdv- ***"+ "* * .~.~??ff"™y * ™»
ing sorface ofan imaging device. "^ •**•> W"*"• P**» in parallel with the

It isastiUfurther^oftrKim^ntion to provide. » «ymce of an object to be observed. For example, m
• C «rffeiti»i3iiM»*mi*m»^ i rfm. observing sldn of user's face, observation can be donesimple magnin^rKm-vanaoie soucture, namely, a tun- more easfly. Moreover, since thefight receiving surface
S3S^to an observation system rf^ faaudiig devfce »pceWcoed>^^
for stsnd-free observation. dieoptkrfaxBofanimageh^wbknftmcktert

[DISCLOSURE OFTHE INVENTION] 30 thebentfront endportion, it isnotnecessary to change
Aov^nn., m ti„ nn.»nt in^nri^n in . m^nifA. theoptical axte ofthe lightandheiice it isnot necessaryAccor^tothepre^trnv«tKm,in.rna«n^mg to use areflecting mirror,

observationapparatus wherein an image of an object Further, mthe presmt inventioii, a simple zoondng
tMaai^^1^S^^'am^!i!V^^ «tru*ureftformedtyaflowmganobjecti^^onad^hyandotoen^atleastannmgmgdevice.a 33 fru^ &„& to#& i,B*ieckedry wmle fonnmg a
control grant unit for the imaging device, an optical predetermined relation between thetwo.
system for focusing die imageoftheobject on die imag- tm«ttmpfr ymnming nm^m* ^Tiry* thy fy^tfr.11
ing device, and atemp as afight source for illuminating rn.gntfjra.rinn, m, nhtmwH hy«. nprir»i «y«up« h« Hy>
an object to bejobserved, are incorporated in the image relation ofm=b/a (a: distance between an object to be
pick-up apparatus. ^ observed and theobjective tens, b: distance between the

In tins magmfying observation apparatus according objective tens and die ««g™g device). The value of
to the invention, since flw fightsource temp and the m-b/a ischanged continuouslybyallowing the objec-
control orcutt unit, m addition totheimaging device, tive lens and tile imffog device to slide in an inter-
are also moorporated in die image pick-up apparatus, locked state winch satisfies the relation of
thecontrolter which isneeded inthe foregoing conven- 43 Va+l/b=lA(f:focallengmoftheobjectiveleii8). As
tional systems isnolonger necessary, sothat die system t result, it is possible to change magnification while
isreduced msize as awhole. Besides, smce the lamp as mrim^mmj tfr. m«g» pi^r-np mppmnnmt »t« pwA^r.
aligMscnrtxnux»rp<watedm theimage pick-up appara- imned certam dismnce from timobject to beobserved
tus illuminates an object tobeobserveddirectly inclose a preferred structure of such interlocked sliding of
proximity thereto, there ft no propagation toss which so the optical system and theimaging device utflixesacam
occurs in theuse of optical fibers, and therefore it is structure. More specifically, theobjective tens isheld in
possible to use a temp of a smaller output Thus, the a fixed state byanoptical system holding cylinder hav-
mcorporauon of a fightsource temp into the image ing a roller projection ontheperiphery thereof, whOe
pick-up apparatus leads to die possibility of a marked the MMgfag device is held also in a fiVfrt state by an
reduction insizeofthetemp itself. Aboastothecontrol 55 bat^^deviotbiMatcyQaiubiNiatiLtoli/etpt^to-
drcuftunit,sinc*itftck>sertodiennagmgd«vice,ftB tionontheperiphery tbereotThehokling cylinders m
possible to usea control circuit unitof a far smaller botitn^dslidabfybyaamtennediatecymiderliavmga
capacity than in the conventional systems, andthus the rectilinear guide slot formed on the periphery thereof,
incorporation of a control circuit unit into the image Further, the intermediate cylinder is held for relative
pick-up apparatus leads to the possibility of a great 60 rotation by a cam cylinder having cam slots for the
reduction in sizeof the sameunit That is, thesereduc- optical system and the imaging device, respectively,
•tions in sizepermit theirincorporation to a still farther whichcamslotsareformed in the periphery of diecam
extent,andsuchanorganic correlation bringsaboutdie cylinder.Upon rotation of die cam cylinder,the roller
reduction in sizeof the whole.The term light-source projections whichareengaged through theguideslotof
temp" or lamp" as used herein and also in die ap- 65 the intermediate cylinder with the cam slots for the
pendedclaimsis used ina broadconcept which covers opticalsystem and die imagingdevice, respectively, of
not only incandescent temps and fluorescent temps but the cam cylinder, are all mdividuauy restricted their
also light emitting diode and die like. movement by the cam slots each formed in a predeter-
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mined curvilinear shape. Consequendy, the objective The polarizing unit 16 comprises asecond polarizer
tens and die imaging device slide interlockedly undera 18and apolarization plane rotating means 19. Polarized
predetermined relationship white their rotation is pre- fight obtained bya first polarizer 22 which will bede-
vented bythe guide slot of theintermediate cylinder. scribed later can beshutoffbyturningONanon-reflec-

[BRIEFDESaUPTION OF THE DRAWINGS] 5 £"""^*^"ST^" 5?°*? ?*****i w. »««vnnTTu^vraj ^ g^ ^ j^^ jpeojficgjjy, m ^ embodiment, a
FIG. lis aconstruction diagram ofan image pick-up liquid crystal ft used as the polarization plane rotating

apparatus according toafirst embodiment of the mven- means 19. As shown indie circuit diagram of FIG. 4*
tion; upon turning ON ofthe non-reflection image switch2t

FIG. 2 is a partial perspective view of the image 10 lainps 23,23,.. .oftbefight source nieans4which wfll
pick-up apparatus ofthe first embodiment; be descraSed later go on and an oscillator 24operates, so

FIG. 3 isa perspective view showing a relation be- that thepolarization plane rotating means 19 causesthe
tween atemp unit and coonectrngtenmnalsin theimage polarization plane of polarized fight to rotate 90* and
pick-up apparatus of the first embodiment; hence the polarized fight obtained bythe first polarizer

FIG. 4 ft an electric circuit diagram of the image 15 22 iscutoff by the second polarizer 18. Conversely,
pick-up apparatus of the first embodiment; when thenon-reflection image switch 21 isOFF, the

FIG. 5ft aconstruc^ion diagram ofan image pick-up polarized fight can pass through die second polarizer
apparatus according to a second embodiment of the 18.
invention; It ft areflection image switch 25 that ft disposed in

FIG. 6 ft a partial perspective view of the image 20 paralld with die non-reflection image switch21.When
pick-up apparatus of thesecond wribodhnent; theswiteh 25 ftturned ON, only thetemps 23,23,... of

FIG. 7 ft a perspective view showing a relation be- the fight source means 4 goon.
tween alanm unit and connecting tenninab intheimage Thus, byutifizing the polarized fight, it ftmade possi-
pick-up apparatus of diesecond embodiment; bteto select an image fight and perform more versatile

FIG. 8 ft an electric circuit diagram of the image 25 observations. The fight from the object M to be ob-
pick-up apparatus of the second embodiment; served is classified into a stance reflected fight re-

FIG. 9 fa aconstruction diagram ofanimage pick-up fleeted directly by die surface of die object M and a
apparatus according to a third embodiment of the in- non-surface reflected fight winch has once passed
vention; through thesurCsce layer of theobject M.The surface

FIG. 10 ft an exploded perspective viewof a slide 30 reflected light retains diepolsxaaWnty obtained by the
mechanism; first polarizer 22, whereas the non-surface reflected

FIG. lift aconstruction diagram of an observation fight loses polarizabflity and becomes a natural fight
system using die image pick-up apparatus of die third Therefore, an image oontaining suchsurface reflected
embodiment; fight and an image not containing it can be observed

FIG. 12 isan explanatory diagram showing arelation 35 selectively according to whether the polarized fight ft
among anobjectto be observed, an objectivetensand altowed to pamc*cut off By sucha selective observa-
animaging device; and tion it ft made possible to observe a surface stateor

FHG. 13ftacevstructioo diagram ofanimage pick-up structure ofanobject whichcanbe seen more clearly
apparatus ma conventional magnifying system. by the useof a smfim reflected light, aswell asa sur

FTORMS FOR PRACTIC^G THE INVENTION] "£ttt^1n£Z£ttj£
Embodiments of the present invention will be de- both in a state easier to see. Thus, the versatility or

scribed hereinunder. observation ft attained.

FnstEmbodiment(FIG.,toFIG.«) 45 ^^^£^^££g££
An image pick-up apparatus 1 according to tinsem- ating temperature of die polarization plane rotating

bodfaeminclofommttgmgin*ans2,anoptk^ means to usingSquid crystal is about40* C, but the
3and alight source means 4,whichare enclosed within temr«ratureneartiwfigbtsourcemeans4whichwi]lbe
acase 5. It ftof asizewinchpermits theapparatus tobe described latersometimes exceeds themaximum operat-
grasped easfly by onehand. Its front endportion isbent so ing temperature, so at such a higher temperature the
inaninclined state soasto besuitable forobserving the polarization plane rotating means 19may not operate
face sldn wUte the apparatus ft held by one hand. accurately.

The imaging means 2comprises animaging device 10 Thereftectmgminorl7ftptx>vi6>dforclnmgmgdie
using a CGDanda controlcircuitunit 13 for control- optical pathin accordance with the inclination of the
ring the imaging device10andforamplifying animage 55 front end portion mentioned previously. It is a surface
signal. reflectim type. Morespecifically, areflectrvesur&ceof

The optical means 3 comprises anoptical tens 14and thereflecting mirror 17ft exposed andfight ft reflected
plural flare stopsIS, 15,.... The flare stops15,15,.. directly by the exposed reflective surface, unlike an
.are providedprojectmgly in an annular form to form a ordinary type of mirrorin winch a reflective surface ft
mririmnm optical path T required. The formation of 60 formed at the backofa transparent material (eg. glass)
such optical path T by the flare stops 15, 15, ... is and fightpasses throughdie transparent material at the
extremely useful in obuuning a clear image time of reflection.

In association with the optical means 3, a polarizing The use of such a surface reflection type reflecting
unit 16is disposed just in front of the optical tens 14. mirror ft related to the foregoing polarization. More
Further, in dieoptical pathbetweenthe optical tens14 65 particularly, since the polarizing unit 16 must be dft-
and an object M to be observed there ft disposed a posed in a position rearer than thereflecting mirror 17
reflecting mirror 17 in a front position with respect to for die reason stated above, the passage of polarized
the polarizing unit 16. light through a transparent material will result in the
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polarizabifity thereof being disturbed, thus making it rays from the fight emitted from thelamps 23,23,...,
impossible to effect accurately such observation using thereby preventing therise of theinternal temperature
polarized fight asmentioned above. The fight source of thecase 5.Trie fim polarizer 22functions to polarize
mcai»4ccmprisesatemp una26,aonThsion preventing the fight emitted from dietemps 23,23,.... The fight-
mirror 27anda fighting/processing unit28. 5 ing using the resulting polarized fight is utilized asex-

As shownin FIGS. 2 and3, the temp unit 26 com- plained previously,
prises a plurality (four m duj embodiment) of temps 23, _ .... „ __ . „,„ «
23,... arranged side by side on a board 29. It can be Second Embodiment (FIG. 5 to FIG.8)
mounted andremoved through die board 29 with re- An image pick-up apparatus 201 according to tins
spect to a mountmg bote 30 formed in the case 5. 10 embodimentft basically the sameasin the flrstembodi-

As shown in FIG. 4, the four lamps 23, 23,... are ment, asshown inFIG.5,and it comprises animaging
connected inseries, and assuming thatarated voltage of means 202, an optical means 203, and a light source
each lamp 23ft2.5V, avoltageof12 Vis applied to the means 204, winchare enclosed inacase 205. The image
series-connected temps. This is because by applying a pick-up apparatus 201 has a body portion of a size
voltage 20% higher than thetotal rated voltage of 10V 15 whichpermits theuser to grasp thebodyportion easily
of the four temps 23,23,... there isobtained brightness by onehand. Ondieotherhand, a front endportion of
which ft twice the brightness obtained at such rated the apparatus 201 is bent in an inclined state with re-
voltage. Ontheotherhand, dieservice fife ftreduced to spectto thebodyportion to suittheobservation of, for
aboutone tenth. example, the face skinwhilediebody portion isheldby

The reason why such strong brightness ft to be ob- 20 one hand,
tained at the sacrifice of dieservice life ft thatit ft in- The imaging meant202, fike the imaging means 2 in
tended to realize in a narrow space a fighting force die first embodiment comprises animaging device 210
which can afford a sufficient brightness even if there usinga OCT) andacontrolcircuitunit213 forcontrol-
occurs extinction due to die first andsecond polarizers lingtlieinning device 210 aiid for amplifyrng animage
22,18. 25 signal. Butadifference from the imaging means 2in die

Further, the reason why the temps 23, 23,... are first embodiment is recognized in that the imaging de-
connected in series is that it ft intended to reduce die vice 210 ft connected to the control circuit mm 213
sizeof the temp unit26andsimplify thestructure of an through a flexible cable 214, thatis,tlieimaging device
electric system, for mounting in a narrow space. More 210 ft rendered movable freely withrespect to thecon-
specifically, the size ofeachtemp ft reduced by usinga 30 trd circuit unit 213.
temp of 2.5 V in rated voltage to thereby attain the Utilizing such free movabflhy, the imaging device
reductioninsizeofthebmpum^26bandapowersuppIy 210 ft disposed in such amanner that a fight receiving
of 12V necessary fordieoscfibtor 24can beused also surface 210/of theimaging device 210 ft orthogonal to
for the temp unit 26 without using a transformer to an optical axis A of an image fight which is incident
thereby simplify the structure of the electric system. 35 front the bent front portion of the image pick-up appa-

On the board 29 ft formed a partial power-supply ratus, that ft, insucha mannerasto eliminate the neces-
circuit 31 for die lamps 23, for example by printing, sityof «*tigtng the optical *m of the image fight
with terminal receiving botes 32, 32 being formed in It ft a color filter 215 that ft disposed in front of the
both end portions ofthe circuit31.When the lampunit imaging device 210. The color filter 215 functions to
26 ft mounted into the mounting hole30asmentioned 40 adjust the wavelength chsxacteristics of fight which
previously, tennmal pins3a> ofconnecting terminals 33 entersthe imagingdevice210, inaccordance with color
are fitted in theterminal receiving holes 32,32to make characteristics of the imaging device,
connection with a power-supply circuit 31 in FIG. 4. As other components there areused optical means

The reason why the temp26is constituted asabove 203, optical tens216, flare stops217, polarizing unit218,
and made detachable whofly as one unit ft that the 45 second polarizer 220, polarization plane rotating means
replacement thereofshould bedone inasimple msnner 221, rion-reflectxniinage switch223, first polarizer224,
to further facilitate theusethereofsmce the service Hfe fight source means 204, temp225, escalator 226,reflec-
of die lamp 23 ft sacrificed for attaining a stronger tionimage switch227, tempunit228, difitaion prevent-
brightness asnoted previously. In tinsconnection, it ft ing mirror 229, fitting/processing unit 230, partial
most preferable in mounting andremoving operations 50 power-supply circuit 231, tennmal receiving hole234,
to utilize the mounting hole30 formed in the case 5, mounting hole232, connecting terminal 235, terminal
provided that a complicated structure results. There- pin 235s, difluser panel 237, and heat rays absorbing
fore, instead of tins structure there may be adopted a plate 238. Since thesecomponents arediesame asinthe
structure wherein a suitable receptacle portion for the first embodimentexplanations thereofarehereomitted,
mounting arid renwvalofdietenmunft ft formedin the 55 ._._,„_,.« m~ ~ ™« „~
interiorof the case5. Tma Embodiment (FIG. 9 to FIG. 12)

The diffusion preventing mirror 27is for preventing As showninFIG.-9, the image pick-up apparatus 302
the light from the lamps 23,23,... from entering the according to tinsembodiment contains an optical sys-
optical path of the optical means 3 directly and for tern unit310and animaging unit311, and ft also pro-
directing the fight efficiently to the object M to be 60 vkiedwimaligrttmgunh312.Theimager^-upappa-
cbserved Trieirihror 27 ft provided soas to coverthe ratus 302ft used asm FIG. 11. An image pickedup by
temps 23,23,... from above fike eaves. the apparatus 302ft reproduced on a display 304of a

The fightnig/processmg unit28comprises a diffuser display apparatus 303andftobserved. The image pick-
panel 35, a heatrays absorbing plate 36 andthe first upapparatus 302 andthedisplay apparatus 303 combine
polarizer 22,winch arearranged m this order succes- 65 asa setandconstitute amagmrymg observation appara-
srvdy from the skle closer to die lamp unit 26 so as to tus301.
intersect the radiation oflight from the lampunit The The optical unit310comprises anobjectivetens313
heatrays absorbing plate 36 functions to remove heat andplural flare stops 314,314, Since the flare stops
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314, 314, ... are formed projectingry in an annular Thelighting unit3Ucomprises afight source 327and
shape to form a minimum optical path T required, the afight condensing guide 328 for radiating fight from the
formation of such optical path T by those flare stops is lightsource 327 efficiently to a portion to beobserved,
extremely useful in obtaining a clear image. In the fight source 327, fight from anexternal light-

The imaging unit 311 comprises an imaging device 5 source lamp (not shown) ft conducted upto theimage
315 anda control circuit unit 318 for controlling die pick-up apparatus, using a bundle of optical fibers ex-
imaging device 315 andfor amplifying animage signal. tending through a cable 329, andfront endsforirradia-
theimaging device 315 and thecontrol circuit unit318 tionofoptical fibers 329/, 329/... of suchoptical fiber
being connected with each other through a flexible bundleareinn^antedmanannularrioldmgrnember330.
cable 319. 10 Light radiated from die nracfiating front ends of the

The objective tens313, flare stops314,314,... and «o-arranged Optical fibers 329/ 329/ ... reaches an
imaging device 315 of bothoptical system 310 and im- incident end five 330 formed at a base endof the fight
aging unit311 areadapted to slide likeanowXininter- condensing guide 328whichwill be described below,
lock with each otherby means of a sfide mechanism The fight condemmg guide 3OT ft forrned inahollow
winchutilizes a cam structure. ls semftpherical shape or a cylindrical shape having a

More specifically, as shown in FIG. 10, the slide hcSkm »emftpherical front portion, using a transparent
meclumftm comprises a plurality of holding cylinders arterial, e.g. an acrylfc resin. A base end ofhsrear end
321 (321a, 3210,321c, 32M) for the optical system and portion * formed as the incident end fine 330, and a
for the jmnging device, with roller projections 320 dtroughhote 331 ft formed centrallyofits front portion.
(S28a, 3200,320c, 320a) being formed on the periphery * TheKBte radiated from the fight source 327 through the
ofthe cyuncters 321; an intermec^ate cylinder 323 hav- ™odent end free 330 travels through the solid interior
ing rectilinear guide slots 322 formed in the periphery under tonl reflecoon and is conducted up to the
thereo£sndaomcvfinder325havingcamsk>ts324 tto^^^^J"^^J^ to * <*-
(324a, 324*. 324c, 324d) for the optical system and for „ ^^^^t}f^t^fh^aMl^t^
the imaging device, formed on dW^erirmery thereof. M<*^
theholdingcy]indm321a,321»,321cand^areheld S^atSS21™^"Z*S%?£?TT
riidably^themtenn<di»tecylir^323>whichmtun1 ^^J^^T^^^^^l!^
ft held by the cam cylinder 325 in arelatively nm*k „]£^J25?r&^J**"*" **""*»«u », ™ »l^^.n wU .owra} huwk x forostKnt Wnn itefront end abutted to titeobject N to

Therefore.^ the cam cylinder 325 ft rotated by an be otee^ ti« objective ten. 313 ft focused on te
^^Sf^^^J?1^^^32^ ^Slough in tins third embodiment the simple zoom

32W are allowed to slide fike arrow X. At tins time, ddfied mthe art to apply the simple zoom structure of
since the holding cylinders 321a, 321A, 321c and 32W ^ mbodunentVsuch alS»u»^lamp^S-ni
the mtenMrfiate cylinder 323, they are prevented from ments onthebasft of tins third embedfanent
rotatmg with tie rotetion ofthe cam cylinder 325. Con- Wechurn;
8e^d.^e<*i«^ve^33{^^3M,3H LAmagm^mgobservs^ionaimaratusforreproduc-
.. and imaging device 315, which are held ina fixed fag m imageofan object tobeobservedwhichhas been
^%^<^S,dHl^P,3afai!^ « piel«dupbyanmiagepkA-upapparat»^^
suae mteriockedly wnue maintaining a predetermined display and observing it, said image pick-up apparatus
"^J00* M . „ . . ... ... having a structure with a case of an essentially one-

The iwedetermmed relation utihzes the feet tint a handed grepsable size, said case having aviewing hole
magnification, m, obtained bydie optical system has the fonnedtheremandericasmgdierematleastanirnagmg
relation ofm-b/a (a: distance between the object Mto so devk^acoritrolcircdtumtfortbeimagmgdevice,an
be observed and the objective tens 313, b: distance be- optica system for focusing the imageofthe object tote
tween the objective tens 313 and the imaging device observed on die imaging device, and a fight-source
315, FIG. 12). The objective tens 313 and the imaging temp encases byd« casmg for fighting the object tobe
device 315 are allowed toslide mteriockedly so that a observed through the viewing hole.
and b form aratio which affords astationary state be- 53 2.A niagnifymg observation apparatus according to
tween theimage pick-up apparatus 302 and theobject claim 1,wherein said fight-source temp is formed as a
Mtobeobserved, ontheban ofa predetermined rete- lamp unft comprising a plurality of lamps arranged ma
tion, namely,arelation of 1/a+l/b—l/f(fi focal length predetermined state on a board in such a manner that
of theobjective lens), thereby changing m-b/a contin- the whole of thetemp unitcan be mounted to and re-
uously. By using such a sfide niechanftm it ft made «o moved from said image pick-up apparatus,
possible tochange themagnification ina fixed state of 3. A magnifying observation apparatus according to
die distance between the image pickup apparatus 302 claim t wherein a front endportion ofsaid image pick-
and the object M to be observed, that ft,a so-called up apparatus ft bentsideways, arid said imaging device
simple zoom structure ft formed. Asto die interlocking i« incorporated inHm> «««£«> pir-ir-np fryr***1* fa fnrf?«
relation of the flare stops 314,314,...,these flare stops 65 manner tint a fight receiving surface of the imaging
follow the Optical pathT which varies in response to deviceis orthogonal to anoptical axis ofanimage fight
sliding motionsof the objectivelens 313and theimag- winch ft incident from the thus-bent frontend portion
ing device 315. of the image pick-up apparatus.

Exhibit A to Complaint, Page 17 of20

Case 3:11-cv-01363-HZ    Document 1-1    Filed 11/14/11    Page 17 of 20    Page ID#: 23



5,442,489
11 12

4.A magnifying observation apparatus according to 9.A magmfying observation apparatus according to
claim 1wherein an objective lens ofsaid optical system claim 7,wherem an objective lens ofsaidoptical system
and said imaging device sfide in interlock with each and said imaging device slide in interlock with each
other while satisfying therelation of l/a+ 1/b-1/f (a: other while satisfying die relation of l/a+l/b= 1/f,
distance between the object to be observed and the 5 where a ft the distance between the object to beob-
objective tens, b: distance between the objective lens served and the objective tens, bisthe distance between
and the hnagmg device, f: focal length ofthe objective the objective tens and the imagmg device, and f ft the
I0*)' focal length of the objective tens.

5. A rnagnrfying observation apparatus according to 10. A magnnVing obtervatkm apparatus according to
claim 4,wherein said objective tens ft held in a fixed 10 dajm «, wherein said objective tens isheld ina fixed
state by an opticalsystem holding, cymider liaving a »nte by an optk^ system holding cyfiiider having a
roller projection formed on the pmrAery thereof, sajd na^ projection formed on the periphery thereof, said
T!!™u^"i^mtB?i***'2y **"?**?* *a*to d^*^ ** *** «X?by mimingdevice hoMfag cyhnder having a«*« .P"J«y» , device holding cylinder having a roller prelection
*£? ^EfiS&Z* -^L!S? ***%* " fonued .onto periphery thereof, both saidttokfing
dX^nttifita^^^tST^rS: <^^^^^^^7^toieme^^SSf ^SL^^SSr^JtSTS: tohavingaiectamearguJdeslotformedontte
^^Sr^TS^JSl^illrat «nr thereof, said intennedtete eyUaOttbOnglJi^.^dyr^blybyac^cytoderhs^acamslotfor trveryrotatablybyacamcylmderlmvm^
the optical system and a cam slot for die «««»«•» de- 20 -«. *r'~*m~rw'**~*'*'m~ •»*««»»*•»»*»u

• ^TT^ JT!irr • *•"* "•"* *"* ™i™sws"' «* the optical system and a cam slot for die ™««« de-muJm^cymmer^^^ ^c^bemgform^dmSg^tit
whwww^iwihiwi ww uqcutre jcu auu aw mtermediate cyhnder, and said objective tens and said
imagmg device are allowed to sfide in interlock with J^Zr^^^T-n^lTll^^^JS ^ ^H.ZT^. -jju fttf_h,_ , -—a*—-*--, au*.~~. nnagmg device are allowed to slide m interlock with

through the roller projections which are engaged with ffz°? jfT" .T"^. cam qdmdcr
thec^stourftheauncylh^ throng theSslot UttOB«B *e"*"pK*ctions which are engaged with
ofsaidmterinediatecyfinaer. ** CMn*,ott <*** c*m cylinder titfough the guide slot

6.Ama«mfyir4c*«ervatk«ar4)«atusforreProduc- ofsyd mterawnate cylinder,
ing, ontoamonitor display, an image ofan object tobe 30 *1A nnMnnrymg observation apparatus that includes
c*servedwUchrissbeenrickedupbyanimagepick-up «ani^P«a^apr^usforreproducmganmiageof
apparatus said image pick-up apparatus having mcorpo- ** ***"* Ioc«B!d proximate tite image pick-up appara-
rated therein atleast an imaging device, a control cir- "» mto*nomnwdisptey.said image pick-up apparatus
cuit unit for the imagmg device, an optical system for composing acasing having a viewing bote, the casing
focusing the image of the object tobeobserved ondie 35 enclosing at teast an imaging device, a control circuit
imagmg device, and a fight source means for fighting tnut for processing asigmd received from memiaging
the object tobe observed, the optical system including device and emittingavideo signal, an optical system for
anobjective tent and wherem theobjective tens of said focusing die image of an object located proximate the
optical system and said imaging device slide ininterlock viewmg bote ontheiniagmg ctevice, arid a fight^cmrce
with each other white satisfying die relation of 40 for fighting ofe object tobeobserved.
l/a+l/b=l/£ where a ft the distance between the 12. A magnnying observation apparatus according to
object to be observed and theobjective lens, b ft the claim 1L wherem said fight-source ft a temp unitthat
distance between the objective tens and die hanging comprises at least onetemp arranged on a board such
device, and f ft the focal length oftheobjective tens. thattimlamp unft can bemounted toand removed from

7. A magnifymg observation apparatus thatincludes 45 *•"* nnage pick-up apparatus.
and image pick-up apparatus for reproducing, ontoa *& A magnifying observation apparatus according to
monitor display, an image of anobject located proxi- ctehn It wherein a front end portion of said image
mate the image pick-up apparatus which has been pick-up apparatus ft bentsideways,
picked up by an image pick-up apparatus the image !*•A magmrying observation apparatus according to
pick-up apparatus including a casing having a viewing 50 ctehn 11, wherem anobjective tentof said optical sys-
hole formed therein and further including at least an tern andsaid imaging device sfide ininterlock witheach
imaging device, a control circuit unit for the imaging other.
device, anoptical system for focusing the image of an 15- A magnifying observation apparatus according to
object to located proximate the viewing bote on the ctehn 11, wherem the imagepick-up apparatus ft con-
imaging device, anda fight-source tempforlighting the 55 nectedto diemonitorby a wire that transmits informa-
objectto beobserved, wherein saidfight-source lampft tion fromthe imagmg device to the monitor,
formed as a lamp unit comprising a plurality of lamps 16.A magnifymgobservation apparatus that includes
arrangedin a predeterminedstate on a board in such a an image pick-upapparatus for reproducingan image of
manner that die entire lamp unit can bemounted toand an object located proximate toimage pick-up apparatus
removed fromsaidimagepick-upapparatus. 60 onto a monitor display, said image pick-up apparatus

8. A magnifymgobservationapparatus accordingto comprising a casing, die casing enclosing at teast an
claim 7, wherem a frontend portion ofsaid image pick- imaging device, a control circuitunit for the imagmg
up apparatus ft bent sideways,and saidimagingdevice device, an optical system for focusing die image of an
ft moorporated inthe iroage pick-up apparatus m sucha objectontotheimagmg device, anda fight-source lamp
manner that a fight receiving surface of the imagmg 6s means for fighting urnobject to be observed.
device ft orthogonal to anoptical axis of animage fight 17. A magmrymg observation apparatus according to
whichis incident from the thus-bent front end portion churn 16, wherem said fight-source temp means ft a
of the image pick-up apparatus. temp unitthatcomprises at least onelamp arranged on
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aboard such that thetemp unit can bemounted toand 25. A niagnifymg observation apparatus according to
removed from said image pick-up apparatus. ctehn 23, wherem a front end portion of said image

18. A niagnifymg observation armaratus according to pick-up apparatus ftbent sideways,
claim 16, wherem a front end portion of said image ^ A inagnh^mg observation apparatus according to
pick-up apparatus is bent sideways. 5 ^Wf^"*^^.-*!»«"•
tt.Am^gobsen^app^accordmgto ^^^gS^^™"**™*"*

^1^^i!T!^a'?^h0,e,foni,edin »-Aniagiin^mg*eerv^«pptt^the casing and wherem sad optical system focuses the claim 23, wherem the image pick-up apparatus ftcon-
image of an object located proximate theviewing hole 10 nected to titemordtor byawire that tnmsmitsmforma-
on the imaging device. tion from die imagmg deviceto die monitor.

20.A magtnrymg observation apparatus according to 28. A inagnu^fagobseivation apparatus thatm
ctehn 16, wherein an objective lens of said optical sys- m h™*** piek-tmar^iaratus for reproducing an imageof
tern and said imaging device slide ininterlock with each **<*^b*MfKa6n&teka^iidb*p*ppin-
other toadjust inagnification. I5 tn* onto*n**"*display, said image pick-upapparatus

21.Amagr^yir^c*ser^ticm«pr*musacccwdiafito fS?SVm^^l^^mri^ia^mJT^*„w,_WiT^^J^I^^rTj^TT device *** * novablem relation tothe viewing hole,cteim 16, wherem an*jecnvetotf^ the observation apparatus fnrtner comr«ft»galonttol
tern is movable to adjust magnification. ,&„& „& for the imaging device, an optical system

22. A magnifymg observation apparatus according to 20 located inthe image pick-up apparatus for focusing the
ctehn 16, wherem theimage pick-up apparatus ft con- image of an object located proximate the viewing bote,
nected to die monitorby a wire that transmits a video the optical system comprising an objective tens that is
signal from the""•g^g device to themonitor. movable to adjust magnification.

23. Amagmfying observation apparatus that includes **•A ">»«°*rymg observation apparatus according to
an irroge rick-up apr^ratui for reproduce an image of25 t^JU^^Si^1'*^^^ ^

tuscmto.nKmitordirpUy.saklrmagepick-up^Tmrattts ^ZT^^ZtSSeTtonT^S
comprising acasing having aviewing bote, the casing pick-up apparatus.
enclosing at teast an imagmg device, a control circuit 30 30. A magnifymgobservation apparatus according to
unitfor thewaging device, anoptical system for focus- claim 28, wherein a front end portion of said image
ingthe image of anobjectlocated proximate the view- pick-up apparatus ft bent sideways.
ing hole onthehnagmg device, dieoptical system com- 31, A magnifymg observation apparatus according to
prising an objective lens that ismovable toadjust mag- clam 28, wrierem an objective lem of said optical sys-
^Batioa. 3S tem«nd «*>d imagmg device sfide ininterlockwitheach

24. Amagmfying observation apparatus according to '**?an^ft^EfeZ^L.m... .«*«*«„ ♦«ctehn23, furd^cxmmriting.lights c^^^£^SS^^X.
that includes at teast one lamp arranged onaboard such nested to the monitor byawire thattrannmuTmforma-
that the temp unit can bemounted toand removed from 40 tion from theimagmg device tothe monitor.
said image pick-up apparatus. * * » * *
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