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SPECIFICATION '~ ™

MAGNIFYING OBSERVATION APPARATUS

The present inventioﬁ relates to a lagnifyin% observation
apparatus suitable for nagnifying and observing variohs objects in
various fields, including the fiélds‘of beauty, medical care, science,
and industry.
[Background Art]

Heretofore, as nagnifying and observing instruneqts or devices
there have been used, for example, microscopes and magnifiers. But in

the oase-q: a microscope, it is necessary to process object to be

observed and then take it to the microscope side. On the other hand,

in the case of a magnifier, it is possible to take the magnifier itself
to an bnget side to bé observed and observe the o Jeot pithout
applying any procéssing thereto; hoﬁéver, the magnification is low.

With such circumstances as-background, the applicant in the
present case has previodsly déveloped a nagnifying-and observing system
having both the merit of high magnification of.the micrgscope and the’
merit of handiness of the magnifier (Japanese Patent Laid Open No.
3085627/89, Japanese Patent Application Nos. 26462/89 and !73419/89, U.S.
Patent Nos. 4,930,861 and 4.98;.1585;

The magnifying and observing.systen couprises a system body (not
shown) composed of a monitor display apd a con;roller. and an image

pick-up apparatus (a lens barrel and a light condensing guide which are

referred to in Japanese Patent Laid Open No. 308527/89)i 108 shown in -
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Fig. 18. The image pick-up apparatus 100 contains a magnifying and
focusing optical system 102 and also lneorporates therein optical fibers
103 for conducting into the apparatus an illuminating light to
illuminate an object M to be observed from a light souroe provided on
the system body side. The image - pick-up apparatus 1po is rurther
provided at a front end thereof with a light condensiqg guide 105.

While the image pick-up apparatus 18 held by hand, the llkht condensing
guide 105 is brought into abutment with the object M or is drawn close
thereto, then an image obtained by an imaging device a solid-state
image sensing device) 104 incorporated in the image picuhup apparatus
100 is reproduced on the display and observed. The Fnage pick-up
apparatus 100 is constructed so that the foous is surh to be taken

automatically when a front end of the light condensin gulide 105 is.

brought into abutmwent with the chject M or drawn close to -the object up
to a predetermined distance.  Anybody can make observation at a

magnification of £ifty to several thousand diameters withéut the nsed of
any skill or praotice. !

In such magnifying and observing systenm, however.ia light source
is disposed within the controller for obtaining a strongé- i1luninating
light, which is conducted from the light source to the!inage pick-up
apparatus through optical fibers. A control circuit upit interposed
batween the imaging device and the display for repro:j;tlon is also
provided within the controller. Thus, the controlleq is needed in
addition to the image pick-up apnaratus and the_displayl resulting in
increase in size as a whole. This point causes dissatis?action in the
case where a greater ilportanoe is aitached to handinessé
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N . The nagnifying and observing system disclosed inlthe foregoing
| Japanese Patent Laid Open.No. 808527/89 or No. 26462/&9 or Japanese
Patent Application No. 2184i9/&9, the image pick—uplapparatus is
provided with an illuminating means, as noted previously, and an image
of an object observed is taken in while the object is Lxghted by the

illuminating neans, then it is reproduced on the display provided on

the system body gide and is observed. Therefore, it ns possible to

~ make a stand-free observation, that is, carrying the pnage pick-up

. apparatus by hand up to an object to be observed and then making

‘EQ observation while keeping the object in place. . .

| In such observation system, however, the ligbt source for

: illuminatnng an object. to be observed is formed by optijal fibers, as

mentioned above. More partieularly, light is conducted through a. .

y ~ bundle of optical fibers.from the external light source, and front ends

of the optical fibers of the bundle_are arranged annulagly to form an

internal light source. The formation of such an internai light source

can afford a stronger and uniform 1lluminating light, bul requires the

external light source, or the oonstruction of the ﬂnage pick-up

A apparatus becomes complicated. Besides, since expensive optxoal tibers

! .E are used, an increase of eost is- unavoidable. Further,.a very strong
~ external light source is needed because there oocurs propakatnon loss.

§ Also in Japanese Patent Application No. 224327/?0 (Laid Open

: . _No. 107411/92) there is shown an example of a magnityiig observation

apparatus. This system has heen oeve)oped for making tie magnifying

; observation apparatus disclosed in the foregoing Japane%e Patent Laid

: Open No. 308527/89, or Japanesenbatent Application No. 2?462/89 or No.

; e — !
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273419/89 smaller in size and easier to handle. To this end, several
improvements are made therein. G

One of the improvements resides in a construction wherein not
only an imaging device but aiso a control circuit unit for controlling
the imaging device is inoorporated in an image pick-up apparatus of
the observation system in ouestion. --Another improvement resides in
that a front end portionsotﬂthe.imege pick-up apparatus is bent
sideways with respect to the body portion so that it can be handled in
a direction which persits easy observation. At the same time, a
reflecting mirror is used to chonge the direction of image light from
an object observed. This is owing to the circumstances that since the

imaging device is integrally eonnected with the control eircuit unit,

light sensing surface of the imaging device cannot be pade directly.

perpendioular to the .direction of image light inoiient from the
sideways-bent front end portion of the image pick-up appératus. Thus,
the structure using a reflecting nirror is not always désirable. The
use of a reflecting mirror. results in increase in the ndnber of parts
and a more complicated struoture..Moreover, for exanplq. in the case
of using a polarized light, the polarized light is dis&urhed by the
reflecting mirror, so that an accurate observation is inpa red.

Further, all of the observation apparatus refe?red to above
involve troublesomeness such that the replacement of optieal system is
necessary each time the magnification is to be changed.

The use of a lagnificstion-variable optical sy%ten having a
fixed focal plane is a solution to avoiding such troublésoneness, but

those known herctofore as such- nagnifioation-variabie strueture are not

N
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suitable for stand-free observation systems. In more parkxculer terms,
a zoom lens is a typlcal example of . such magnifieaJion-variable
structure, but the prineiple thereof is such that a fopal length is
changed continuously by ehang:ng a mutual spacing of plural oonsti tuent
lenses. Its design and struoture are eomplicated and a? inerease in
size of the optical system. used therein is unavoidabl¢. Thus, the
zoom lens is not suitable to’ an observation system fir stand-free
observation in which simple structure .and small size are 1hea1.

The present invention wnich hgs been aeeonplisned under the
above-mentioned background iiﬁi“it'attaining a reduction in size and
handiness to a greater extent than in the oonventionJl magnifying
observation apparatus having sueh basic ‘structure as referred to
above. ' L !

It is another -abject of the present inventionito provide 2
magnifying observation epparatus h&VIﬂg a structure which does not
require the use of optical nhersq : '

It is a further obJeot of the present invention;to provide &

structure of an image piok-up apparatus having a front end portion
bent sideways with respect to a body portion thereof wh#eh structure
does not require the use of a ref!ectnng mirror for foeu%ing an image
light incident from the bent:front end portion onto a liéht receiving
surface of an imaging device. i'. i

It is a still turther object of the invention to provide a
simple magnitication-variable structure, namely, a sxbple zooming
structure, suitable to an obseryation eysten for stand-frée observation.

[Disclosure of the Imvention). ~ - i
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According to the present invention, in a magnifying observation

_ apparatus wherein an image of an object picked up by an image pick-up

apparatus is reproduced oh a’ displﬁy and observed, at least an imaging

device, a control circuit unit-tor the imaging device, an optical
system for focusing the image ot tha object on the imaging device, and
a lamp as a light source for illumxnating an object to be qbserved, are
incorporated in the image pick-uD apparatus. .

In this magnilying observation apparatus aceoﬁding to the
invention, since the light-source. lamp and the control cir¢uit unit, in
addition to the imaging devicé, aré also incorporated ¥n the image
pick-up apparatus, the oontroller whnch is needed in the foregoxng

conventional systems is no. longer necessary, so that the system is

reduced in size as a whole. Besidgs. since the lamp as a|light source.

incorporated In the image pick-up aﬁpafdtus illuminates an!objeet-to be
ohserved directly in close proxinity thereto. there is nd propagation
loss which occurs in the use of optical fibers, and théretore it is
possible to use a lamp of a-spal}er_output. Thus, the 1ncprporatinn of
a light-source lamp into ihg (paée pi@k-up apparatus ?eads to the
possibility of a marked reduction in size of the lamp its?lf. Also as
to the control circuit unit.fsinqé it is closer to the im%ging device,
it is possible to use a control eirqu;t unit of a far sna?ler capacity
than in the conventional sﬁsteqs,.aéd thus the incorporation of a
control eircuit unit into the image pick-up apparatus ileads to the
possibility of a great reduction in size of the same unit. That is.
these reductions in size permlt their 1ncorporation to a still further

extent, and such an organic correlgt;on brings about thd reduction in
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size of the whole. The tenn"lignt-source lanp® or "lamp" as used
herein and also in the appended claims is used in a broad concept
which covers not only 1noandeseent lamps and fluorescent lamps but
also light emitting diode and the like. i :

In the present invention, the lnght-source lamp is constituted
as a lamp unit conpris:ng plural lenps arranged in a predetern:ned
state on a board. The whole ef the lanp unit can be mounted and removed.
That is, by using a plurality of snall lanps in a predetérnined state
of arrangements it is made possible to aeeommodate in a nerrow space a

. light source which can supply a required illuminative forcle, and obtain
illumination which is unitorn.and does not give rise to nnevenness in
luminance for an object to ne:enseiyed.' Besides, sinoe!the whole of
the lamp unit can be mounted and rennjed; it is possible &o effect the
replacenent of lamps easily. . '_' h i

In the present inventlon, noreover, a front end portion of the
image pick-up apparatus is bent sideways with respeet,to the body
portion thereof, and the inaging device is incorporated,in the 1mage_
pick-up apparatus in such a nanner that a light receiving surface af

‘ﬁb the imaging device is perpendieular to the optical ax:d of an image
light which is incident from the bent tront end portion.
Consequently, it is possible to make observation in a s:leways facing
state of the 1nage pick-up apparatus, that is, while the'longltudnnal
side of the image pick-up apparatus is placed in paraﬁlel with the
surface of an objeot to be observed. -Fdr example, in obsérving skin of
user's face, observation can be“done wore easily. Horeov%r, since the
light receiving surface ef_tne inaging deviee isipositioned

i
- !
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perpendicularly to the optical axis of an image ligﬁt which is
incident from the bent front end poctxon» it is not necessqry to change
the optical axis of the light and heﬂce ‘it is not necess#ry to use a
reflecting mirror. 'tﬁfrf;i_i}?; ]

Further, in the present invention, a simple zoom:ng structure
: is formed by allowing an objective lens'end an imaging dedlee to slide
| interlockedly while roruing a predeterM1ned relation between the two.
% This simple zooming ;ttucture utilizges the Fact that a
i magnification, m, obtained by 'an optical system has the qelation of n
' = b/a {a: distance between an .o'bjeot 'to be observed and 1ihe objective
j lens, b: distance between the objective lens and the imngipg device).
The value of m = b/a is ohanged continuously by allowing the objective
lens and the imaging device to slide in an interlocked‘statc which.
satisties the relation“pg 1[g_¢ 1/b = 1/2 (£f: focal lkngth of the
objective lens). As a result"it is possible to change *agnification
f while maintaining the image pick-up apparatus at a predeteruined
T certain distance from the object to be observed.
i A preferred structure of such interlocked slhdlng of the
i ‘!9 optical system and the inaging device utilizes a can strhoture. More
] speoifically, the objective leos-ic_held ina rxxed,state by an

optical system holding cylinder having a roller projection on the
periphery thereof, while the iuqeing device is held al%o in a fixed
state by an imaging device holoiug'oylinder having a rolier projection
on the periphery thereof. The ho]dlng cylinders are bothlheld slidably
by an intermediate cylinder having a rectilinear guide qlot formed on
the periphery thereof. Further, the ‘intermediate cylind¢r is held for

—_—
—

This Sheet Has Been

W P




[ RECEIVED B2/22 16:31 1996 AT 5330694 12 (PBIIITED PAGE 12) ]

g6% 2!229- 17.39§ R TTA

ca,

UL
't

relative rotation by a cah evtihaef“heving cam slots for the optical
system and the imaging devicéi'ﬁeﬁpeétively, which cam slots are formed
in the periphery of the cam eylinder.. ;Upon rotation of the cam cylinder,
the roller projections which are engaged through the guidq slot of the
the imaging device, respeetiveiy, ot the cam cylin%er, are all
individually restricted their movenent by the cam slots e;ch formed in
a predetermined curvilinear shape. Cpnsequently. the oqjectlve leng
and the imaging device slide interlockedly under a piedeternined
relationship while their rotation is prevented by the guide slot of
the intermediate cylinder. .' :
[Brief Desoription of ‘the Dravipge]
Fig. 1 is a construction dlagram of an image pick-up apparatus.
according to & first embodiment-of. the invention; :

Fig. 2 is a partial perspective view of the image piek-up .

apparatus of the first enbodiment'

Fig. 3 is a perspective v:ew showing a relation bbtween a lamp
unit and connecting terninals in the i-age pick~up appqratus of the
tirst embodiment; L |

Fig. 4 is an electrie OIPOUIt diagran of the %nage pick-up
apparatus of the first enbodlment' |
i

Fig. 5 is a construction diaéren'of an image picﬁ-up apparatus
according to a second embodiment or_the invention; !

Fig. 6 is a-partial perspective view of the ;nage pick-up
apparatus of the second enbodinent. ;

-

Fig. 7 is a perspectjve v;en showxng a relation Betueen a lamp
. i

,/,,.,—’«;~””’;;;;’ ;‘ ;: .i' : |
T \\\ L
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unit and connecting terninats'in:the:fnage pick-up appa*atus of the

second embodiment; f-;f:;ﬁ~f?gf _ |
Fig. 8 is an electric cnrcuxt diagran of the 1Jage pick-up

apparatus of the second enbodiment, : 1-“~ ;

Pig. 9is a construetxon diagran of an image pick-up apparatus .

according to a third embodluent or the 1nventxon. i
' Fig. 10 is an exploded perspebtive view of a slide qechanisn.
Fig. 11 is a construetxon diagram of an observation system
using the image pick-up apparatus of the third embodiment,|
Fig. 12 is an explanatory diagran showing a relation among an
object to be observed, an objective lens and an imaging devqce. and :
Fig. 13 is a eonstruotion diagram of an image pick-Pp apparatus
in a conventional magnifying systean ., |

{Forms for Practicing the Inventlnn] i

Embodiments of the present invention will be desoribed

hereinunder. : . ;

First Embodiment (Fig. 1 to axg. 4) e g
An image pick-up apparatus 1 accordxng to thiﬁ enbodiment

includes an imaging means 2, an optical means 3 and a Iight source

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

_ permits the apparatus to be grasped easily by one hand. IFs front end

portion is bent in an inclined state s0 as to be suitable fbr observing
the face skin while the apparatus is held by one hand. i

The imaging neans 2 eonprises an imaging device loiusing a CCD
and a control circuit unit 13 for cuntrolling the imagxﬂg device 10

and for amplifying an image signal.

e — -~
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The optical means 3 comprises an optical lens ik and plural
flare stops 15, 15, .... The. rlare stops 15, 15, ... ere provided
projectingly in an annular forn to roru a minimum opqical path T
required. The formation of suoh optioal path T by the fldre stops 15,
15, ... is extremely nseful in obtaining a olear image. i
In association with the optical means 3, a polariping unit 16
is disposed just in front of the optioal lens 14. Further, in the
optical path between the optical lens 14 and an objecqion M to be
| observed there is disposed a refleoting mirror 17 in a frpnt position
@ with respect to the polarizing unit 16, .
The polarizing unit 16 conprises a second polariser 18 and a
polarization plane rotating means 19. Polarized light obtained by a
first polariger 22 which will be desoribed later can be| shut off by.
turning ON a non-refleotion inaze switch 21 provided qn the outer
surface of the case 5. More specxfieally, in this embodimqnt, a liquid
crystal is used as the polarization_plane rotating means 1? As shown
in the circuit diagram of Fig. 4, upon turning ON of the non-
reflection image switch 21, lamps 23. 28, ... of the light Fouroe means
. 4 which will be described later go on and an oscillator 24 tperates, S0
that the polarization plane rotating means 19 causes the polarization
plane of polarized light to rotate 90 °. and hence the polarized light
obtained by the first polarizer 22 is out off by the seeond polarizer
18. Conversely, when the nontregleotion image switch 21:1s OFF, the
polarized light can pass through the second polarizer 18. !
It is a reflection image snltch 25 that is dispose% in parallel
with the non-reflection image snitoh él. When the switch %5 is turned

"
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ON, only the lamps 23, 23, ... of the light source means 4}go on.

Thus, by utilizing thé polarized light, it is na64 possible to
select an image light and perforu-mqre versatile observétxons The
light from the object M to be obSErved is classified in;o a surface
reflected light refiected direqtly by the surface of the pbject M and
a non-surface reflected light whreh has once passed khrough the
surface layer of the object. M The surraee reflected l%ght retains
the polarizability obtalned by the first polarizer 22,,whereas the
non-surface reflected light loses polaerablllty and hecoﬂes a natural
light. Therefore, an image cantaining such surface refiected light
and an image not containing it can be observed selectiveiy according
to whether the polarized light is allowed to pass or cut dff. By such

a selective observation it is made possible to observe a Surface state .

or structure of an objec&,yh;oh_caq be geen more clearly ﬁy the use of
a surface reflected light, as nqli as & surface state or structure of
. non-surface
reflected light, both in a stete.pesier to see. Thus, thq versatility

of obhservation is attained. : |

an objeot which can be seen more clearly by the use of a

The reason why the polarizing unit 16 is disposed Just in front
of the optical lens 14 is that the maximun operatlng tempeﬁature of the
polarization plane rotating Rmeans 19 uslng liquid crystaliis about 40
* Cy but the temperature near the lxght source means 4 wﬁleh will be
deseribed later sometimes exceeds the maximum operating temperature.
so at such a higher telperature the polarizatlon plane ro;ating means
19 may not operate accurately. - ?

The reflecting nirron:}? is proyided for changingéthe optical

i
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path in accordance with the iholinat@on of the front end portion

mentioned previously It'isﬁa“snrface reflection type. More

specifically, a ‘reflective Surgaoe or the reflecting mirror 17 is
exposed and light is reflected direetly by the exposed reflective
surface, unlike an ordinary type or nlrror in which 4 reflective
surface is formed at the back or a transparent nater1a1|(e.g. glass)
and light passes through the transparent material at;the time of
reflection. oL !

rhe use of such-a surfaee refleetion type reflecting mirror is
related to the foregoing polarizatlon. More partleularQy since the
polarizing unit 16 must be dxsposed in a position rearer than the

reflecting mirror 17 for the reason stated ahove, th? passage of

polarized light through a transparent material will rtsult in the.

polarizability thereof being disturbed, thus making it impossible to
effect accurately such observation using polarized light las mentioned
above. The light source means 4 comprises a lamp unit 26, a diffusion
preventing mirror 27 and a lighting/broeessing unit 28.

As shown in Figs. 2 and 8, the lamp unit 26 comprtses a
plurality (four in this embodiment) of lamps 23, 23, ... drranged side
by side on a board 28. It canhoe mounted and removed; through the
board 20 with respect to a mounting hole 30 formed in the ¢ase 5.

As shown in Fig. 4, the four lamps 23, 23, ... areconnected in

series, and assuming that a rated voltage of each lamp 13 is 2.5V, a
voltage of 12V is applied to the series-connected lanos. This is
because by applying a voltage 20% higher than the total ﬂated voltage
of 10V of the four lamps 23, 23, ... there is obtaina# brightness
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which is twice the brightness 6o£ainéﬁ-ét such rated voltnge. on the
other hand, the service life is. reduced to about one tenth.

_ The reason why such strOng'brightness is to be obtained at the
sacrifice of the service life 1s that 1t is intended to reallze in a
narrow space a lighting force. whteh éan afford a sufficlent brightness
even if there occurs extinction-due to the first and seoon polarizers
22, 18. Vi

Further, the reason why fne_lamps 23, 23, ... are connected in

series is that it is intended to reduce the size of the lamp unit 26

‘ and simplify the structure of ‘on 'eloct%ic system, for mTunting in a
narrow space. More specifieally; the size of each lamp is reduced by
using a lamp of 2,5V in rated vo}tage to thereby attain tbe reduction
in size of the lamp unit 26, -and a power supply of 12V npcessary for.
the oscillator 24 can be .used also for the lamp unit 26 w:thout using
a transformer to thereby sxmpley the structure of the electric
systen. o |

Gn the board 29 is forned a.portial power-supply clrcuit 31 for
the lamps 31, for example hy printlng. with terninal recpivlng holes

‘E} 32, 382 bheing formed in both end portions of the circuit ﬂl When the
lamp unit 28 is mounted into the mount:ng hole 30 ap wentioned
previously, terminal pins 33p of connecting terminals 33 are fitted in
the terminal receiving holes 32!-32 }o nake connection with a power-
supply eircuit 34 in Fig. 4. L

The reason why the lanp 26 is constituted as avae and made
detachable wholly as one unit is that the replacement ther¢of should be

done in a simple manner to further facilitate the use theroof since the
I

,____——————~——';;"“—"——
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service life of the lamp 23 is'soorifjoed for attaininé a stronger
brightness as noted preV1ously ln this conneotion” it is most

preferable in mounting and removing operations to utilize the mounting

hole 30 formed in the case 5 pmovided that a compl:cated structure

results. Therefore, instead: of this structure there may be adopted a
structure wherein a suitablo reogotuols portion for the pounting and
removal of the lamp unit is fouuodaiu'tﬂé'interior of the dase 5.

The diffusion prewenting mirror 27 is for preventﬁng the light
from the lamps 23, 23, ... fron entering the opticalipath of the
optical means 3 directly and for directing the light erriciently to the
object M to be ohserved. The_nipror 27 is provided so as jto cover the

lamps 23, 23, ... from above like'eaves.

The lighting/processing unit 28 comprises a diffuser panel 35, .

a heat rays absorbing plate 36 and the first polarizer 22. which are

arranged in this order succossively from the side closer| to the lamp
unit 26 so as to interseot the radiation'oi light from theglamp unit.

The heat rays absorbing plate so-iunctiouo to remove heat éays from the
light emitted from the lamps és '28, ..., thereby preventkng the rise

of the internal temperature of the oase 5. The first oolarizer 22'

functions to polarize the light euitted from the lamps 23P 23, ....
The lighting using the resulting polarized light is ptilized as
~ explained previously. L. _!
Second Enbodiment (Fig. 5 t0 Fig: 8) |
An image pick-up apparatus 201 aceording to this 4mbodinent is
basically the same as in the first enbodinent, as shown ix{ Fig. 5, and

it colprises an imaging Reans 202. an optieal means 203,|and a light

/ . -'. '. N
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source means 204, which are enclosed in a case 205. The image pick-up

apparatus 201 has a body portion ofza size which permits| the user to

grasp the body portion easxly by-one hand On the other hand, a front
end portion of the apparatus 201 1s bent in an incllne# state with
respect to the body portion to suit the observation of, For example,
the face skin while the body portion 1s held by one hand. |
The imaging means 202. like the zmagxng means 2 1n the first
embodiment, comprises an inagxné deviee 210 using a CCD aLd a control
circuit unit 218 for controlling the imaging device 210 and for
‘Ea amplifying an imege signal. But a difference from the inﬁging means 2
in the first embodiment is reoognized in that the imaging device 210 is
connected to the control cireu;t_unxt 21§ through a flexible cable 214,
that is, the imaging device 210 is rendered movable freely with respect .
to the control circuit wnit 218. |
Utilizing such free novabtlity, the imaging ddvice 210 is
disposed in such a manner thot a iight receiving surface 210f of the
imaging device 210 is orthogonal to an optical axis A of an image
light which is incident front the bent front portion qf the image

€g> pick-up apparatus, that is, xn such a manner as to elliminate the
necessity of changing the optieal axis of the image light. g
It is a color filter 215 that is disposed in dront of the
imaging device 210. The oolor £ilter 215 functions tq adjust the
wavelength characteristiocs of light uhioh enters the imoging device
210, in accordance with color oharaeterlstics of the imagnng device.
As other components t@ore_aro ufed optical means 203, optioal

. lens 216, flare stops 217, polariging-uoit 218, second polarizer 220,
__’—__1—‘__'______________,_______ . o, v
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polarization plane rotating MGans 221. non-reflection imagf switch 223,
first polarizer 224, light sourca neans 204, lamp 225, osoillator 228,
reflection image switch 227, lamp unit 228, diffusloa preventing

mirror 229, lighting/processing un1t 230, partial power-supply cirouit
231, terminal receiving hole.2§4, mounting hole 2324 connecting
terminal 235; terminal pin 2?52;:§;ffuser panel 237, ahd heat rays
absorbing plate 238. Sincaiﬁnasazchnbonents are the saFe as in the
tirst embodiment, explanations thereof are here omitted. |
Third Embodiment (Fig. 9 to éig. 12)

As shown in Fig. 9, the image pick-up apparatus 402 according
to this embodiment contains an ‘optical systeu unit 810 aﬂd an imaging
unit 311, and is also providsd n}th a lighting unit 312' The xmage

pick-up apparatus 802 is used as'ln Fig. 11. 4n image picked up by the.

apparatus 302 is reproduced on, a display 304 of a display Tpparatus 308
and is observed. The image pick-up apparatus 302 andlthe display
apparatus 808 combine as a set and constntute a nagnxfyin# observation
apparatus $01. o f

The optical unit 310 cunprises gh objective lens sis and plural
tlare stops 314, 314, .... Sinee,the_flare stops 814, P14, ... are
formed projectingly in an annular -shape to form a ninimumloptical path
T required, the formation of such optieal path T by th034 flare stops
is extremely useful in obtaining a clear. image. {

The imaging unit 311 comprises an imaging devi¢e 315 and a
control circuit unit 318 for eontrollxng the imaging deyice 315 and
for amplifying an image signal the 1maging device 315 an4 the control
circuit unit 318 being eonnected with each other througn a flexible

. : ‘_ l
e o, e .
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cable 319.

The objective lens 313, tlare stops 314, 314, ... and imaging
device 315 of both optical system 310 and imaging unit 311 are adapted
to slide like arrow X in inten!ock_witn each other by Eeans of a slide
mechanisn which utilizes a caw :s'tru;éture'f'

More specifically, ds, shown (n Fig. 10, the slide mechanism
comprises a plurality of holding oyl:nders 321 (321a, 321b1 321e, 3821d)

for the optical system and for ‘the inaging device, lnith roller

projections 320 (320a, 320b, 3209, szod) being formed on

guide slots 322 formed in the“periphery thereof; and a cam;

of the cylinders 321; an intermed:ate cylinder 323 havin%

he periphery
rectilinear

oylinderaszs

having cam slots 824 (324a, 324b, 324c, 324d) for the thioal systen
and for the imaging detloe,'fonned 6n the periphery thereof.
holding cylinders are oqpb_ined together so that the holdjng cylinders
szla,-szlb,.szlc and 321d are held-slidably by tne 4nternediate
cylinder 328, which in turn is held by the cam cylinder 325 in a
relatively rotatable manner.

Therefore, as the cam cylinder 325 is rotated bylan operating
ring 326, the roller projections 3208, 320b, 3200 and 3204 are all

These.

individually restricted their movement by the cam slots
324c and 3244 which are each formed in a predetermined

324a, 324b,

curvilinear

shape, whereby the holding_cylinde;s.szla. 8$21b, 321c¢c and 821d are

allowed to siide like arrow X. At this time, since

cylinders 321a, 321b, 321c and 321d-are restricted their

the holding

movement by

the guide slots 322 of the internedxate eylinder 3%3, they are

prevented from rotating with the rotation of the cam ¢

This Siii&let |Illiil]|3een|||eﬂlaced
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Consequently, the objective lens ﬁis _flare stops 314, #14, ... and
imaging device 315, which are—held in a fixed state bylthe holding
oylinders $21a, $21b, 321c and. 321d. slide interlockealy while

maintaining a predetermined relatxon.“

The predetermined- relatioh.utilizes the qact that a

magnification, m, obtained bj fhe.optioal system has the qelation of m

= b/a (a: distance between the object M to be obserped and the
objective lens 313, b: distance between the objective lenq 313 and the
imaging device 315, Fig. 12)._ The objective lens 318 andithe imaging
device 315 are allowed to slide interlockediy S0 that a and b form a
ratio which affords a stationary state between the iﬂsge pick-up

apparatus 302 and the object N to be observed, on thq basis of a

predeterlined relation, nanely._l.relstion of 1/a + 1/b = A/! (f: focal .
length of the objective lens); thereby changing m = b/a continuously.

By using such a slide nechanisn it is made possible tc change the
magnifxcatxon in & fixed state of the distance between thq image pick-
up apparatus 302 and the object M to be observed, that is,| a so-called
simple zoom structure is formeg.. As to the interlockinggrelation of
the flare stops 314, 314, ...,_these_fiere stops follow; the optical
path T whieh varies in reséoeseato.sliding motions of tbe objective
lens 313 and the inaging device 315 ,

The lighting unit 313 compfi.ses a light source 327 and a light
condensing guide 328 for radlating_iiéht from the light source 327
efficiently to a portion to be obseeved .

In the light source 827, ingbt from an external pight-source
lamp (not shown) is conducted up to the image piokrup appdratus, using

This Sheet Has Been R la ed ’ - l :
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a bundle_of optical finers extending tnrough a cable 32?, and front
ends for irradiation of optieei finerslsisf. s28¢, ... of%such optical
tiber bundle are implanted 15‘5$'annuidr holding uenber:sso. Light
radlated fromn the irradiating front ends of the so—arranged optical
fibers 329f, 829f, ... reaches an 1ncident end face sso:rormed at a
base end of the light eondenging_guide 328 which will ne described
below. | LR L

The light condensiné guide 328 is formed in a hollow
semispherical shape or a eylindricai shape having a hollow
semispherical front portion, u31ng a transparent nater}ai e.g. an
acrylic resin. A base end of its rear end portion is fbrmed as the
incident end face 330, and a through hole 331 is formed %entrally of
its front portion. The light radiated fron the Iighﬂ source 327
through the incident end faee 330 travels through the soﬂid interior
under total reflection and is’ conducted up to the throu h hole 331,
then radiates the portion to be observed of the object ¥ in a nearly
horizontal state from the inside surfaee ‘of the hole. At,the same time,
light which has leaked inside the light condensing guidq 32B without
entering the incident end raee sso illuninates the pqrtion to be
observed as a drop light frol above. The light condensihg guide 328
also has a focusing function. W:th its front end aleted to the
object N to be observed, the objectine lens 313 is foeused on the

object M.

Although in this third enbodinent the simple zobn structure

 thereot is applied to the method in which light is conducﬁea through a

bundle of optical fibers fron an external light-source lqmp. that is,
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.an external light-source lamp method, it can be done eashly by those
skilled in the art to apply the sinple zoom struct*re of this
embodiment to such a light-source laup built-in type structure as in
each of the first and second. embndiuents on the basis of this third

’
.

embodiment.

—
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CLATHS
(1) A magnifying observgtioh'apﬁaréfés for reproducing an image of
an object to be observed whicﬁ:haé‘been.picked up by an image pick-up
appa:atu# onto a monitor display ﬁnd.Obﬁerving it, said image pick-up
apparatus having incorporated;théggin'ht least an imaging device, a
control circuit unit for fhe 1m;g{n§'dgvice. an optical system for
focusing the image of the objéc;’to be observed on the imaging device,
and a light-source lamp for lighting the object to be observed.
(2) A uagnifying'observqtion apparatus according {to Claim 1,
wherein said light-source lamp is formed as a lamp unit comprising a
plurality of lamps arranged in a_predgtermined state on a Qoard in such
a manner that the whole of thé.lamp'unit can be mounted tq and remdved

from said image pick-up apparitﬁs._

(3) A magnifying obgervitidn.apparatus according t¢ Claim 1 or
Claim 2, wherein a front end pdrtion of said image plek—Lp apparatus
is bent sideways, and said imaging device is incorporated {in the image
pick-up apparatus in such a nanner that a light receiving surface of
the imaging device is orthogonal_;p an-optical axis of an image light
15} which is incident from the thﬁsfbent‘trnnt end portion @f the image
‘pick-up apparatus. S i

{4) A magnifying observatlon apparatus according to anJ of Claims 1
- to 8, wherein an objective lens of sqld optical system and said imaging
device slide in interlock with éach ofhér while satisfying [the relation
of 1/a + 1/b = 1/t (a: distancé betw@en the object to be Fbserved and
the objective lens, b: distgnée between the objective {ens and the

imagink device, f: focal length of the objective lens).

\
This Sheet

LT ]




[ RECEIVED 82/22 16:5% 1996 AT 533@654% PAGE 26 (PRINTED PAGE 28) ]

96% 2m228: 16m028 3 ' TTA

| ANAR D A

(5} A magnifying observat:on apparatus accordinglto Clainm 4,

wherein said objective lens -is held in a fixed state bT an optical
system holding cylinder having a roller projection formed oh the
periphery thereof, said imaging device is ‘held in a rixed state by an
imaging device holding cylinder having a ‘roller projectibn formed on
the periphery thereof, both said holding cylinders heing held slidably

by an intermediate oylinder.havnng a rectilinear guide slot formed on -

the periphery thereof, said internediate cylinder |being held
relatively rotatably by a canm cylinder having a can slot for the
optical system and a cam slot for the imaging device, said cam slots
being formed in the periphery cf the xnternedxate cyl:ndpr, and said

objective means and seid inaging device are allowed 'to slide in

" interlock with each other wh:le for-nng a predeterlxﬂed distance -

relation in response to; rotaticn of said cam cylinder |through the

roller projections which are engaged with the cam slotf of the cawm

cylinder through the guide slot of said internediate cylinder.
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