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SPECI FI CATI ON . ; ! MAGNI FYI NG
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SPECIFICATION =~ %) ~

MAGNIFYING OBSERVATION APPARATUS

The present inventioa 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 ba observed and observe the o Jeot pithout
applying any procéssing thereto; hoaéver, 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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vasipous fields, including the ¥Telas of 6eauty medi cal care, science, and

i ndustry. [Background Art] FbTetQiore as magni fyi ng: and observing -
ipstirument's or devices there have been used,- f.or exanple, nic¢roscopes and
nﬁgnlflers But in the case of a microscope, it is necessary to process an:
objéct to be observed and then take it to the mcroscope side. On the

other hand, in the case of a magnifier, it is possible to take the

magnifier itself to an object side to be observed and observe the obj ect

wi thout applyi nBigan§8pr Jbesinagg piek-up @ppnnnmeloo cnataingna rRagnd fHing and

| ovui focusing optical system 102 and also ineorporates therein optical fibers

’ 103 for conducting into the apparatus an illuminating light to

'i _ illuminate an object M to be observed from a light sourge 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 likht 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 gulde 105 is.

brought into abutmwent with the chject M or drawn close to -the object up

to a predetermined distance.  Anybody can. make ob;irvation at a

magnification of fifty to several thousand diameters withéut the need of

any skill or praotice. !

In such magnifying and observing systenm, h0wever.ia light source

D 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 it interposed

between the imaging device and the display for repronutlon is also

prouided within the-controiler. _Thua, the contrdlle& is needed in

addition to the image pick-up apnaratus and the_display% resulting in

increase in size as a whole. This point causes dissatis%action in the

case where a greater importance is attached to handiness.i

This Sheet Has Been Rei
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Wth such circunstances as background, the applicant in the priesent case
has previ dusly devel oped a magni fying and observing system having both the
nerlt,of hi gh magni fication of the mcroscope and the nerit of' handiness
of thé magnifier (Japanese Patent Laid Open No. ..308527/89, Japanese Pat ent
Appl i cation Nos. 26462/ 89 and 273419/89, U.S. . Patent Nos. 4, 930 851 and

4,988,1158) . The magni fyi'ng and observi ng sgmheniconprlses a _system
body (Inot shown) conpos dhe magni fying and QbB@pﬁB& system disniosed Iié'rtheamfe&h“*

i mage.’ pi ck-up appar at us | ens rreI copde ui i ch
are referred to |'?F9335%91&§E°'F‘af‘é OESP §$P4%89E% g?'/ %3?&%% S{maﬁ"?fe

: Patent Application No. 218419/&9, the image pick—uplapparatus is
provided with an illuminating neans, as noted previously, and an image
of an object observed is taken in while the object is iighted 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 snd then making
‘EQ observation while keeping the object in place. . .
| In such observation system, however, the lignt source for
: illuminating an object. to be observed is formed by optijnl fibers, as
mentioned above. More particnlarly, light is conducted through a. .
y ~ bundle of optical fibers.from the external light source, ﬁnd 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 1lluninating light, but 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 propnkation 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 oeveioped for making tie magnifying
observation apparatus disclosed in the foregoing Japanese Patent Laid
Open No. 308527/89, or ananesenéatent Application No. 2?462/89 or No.
B — !
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r24 Fig. 13. The inmage p|c -up apparatus’ 100 contains a nagnlfylng and
fo¢u5|ng optical system 102 and al so |ncorporates therein optical fibers

103 f.or conducting into the apparatus-an’ iltumnating, light to illumnate

an:object Mto be observed froma l'i ght source- prOV|ded on

si.de. The i mage pick-up apparatus 100 is. furt Her

[ e S T

273419/89 smaller in size An& enster to handle. To this end, several
improvements are made thereln. e .

One of the improvements resides in a construction wherein not
only an imaging device but also a control circuit unit for controlling
the imaging device is ineorpotateﬂnin_an image pick-up apparatus of
the observation system in euestggn. --Another improvement resides in
that a front end portionedtﬂthe.tmege 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 chnnge 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 structure..Moreover, for exanplq. in the case
of using a polarized light, the polarized light is dis&urbed 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 opt{eal system is
necessary each time the magnification is to be changed.

The use of a lagnxfication-variable optical sykten having a
fixed focal plane is a solutlon to avoiding such troublésoneness, but

those known herctofore as such- nagn;ficatlon—variable str#ctune are not

N

t he system body
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Jprovided at a front end thereof wWth'.a I}ght condensi ng gui de 105.
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the i mage pick-up apparatus is held by ‘hand, the l'i ght condénsi ng guide

105 is brought

into abutnent with the, object Mor is drawn ¢l ose thereto,
M hen an i mage obtained by an I magi ng deV|ce (a solid-state

whi | e

'i mage sensing

%8

device) 104 incorporated in the |nage-pyck up- apparatus 10Q is reproduced
on; the di splay and observed. The inmage pick-up apparatus 1Q0 is

fr

nt end of t

copstructed so mlaf,xe]l&sr fstantfitide Sh¥cPvhCioRCsystel] Al hOr@padidbitar
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t condensing gul.de 1057 s brought i ntd abut ment With
t he object M oa zlmalwﬂenkOSe d aybheabhannplepot isuch pagmiftieal
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Anybody can nmake observation at a
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structure, but the prineinle 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 ab 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 reductiob in size and
handiness to a greater extent than in the oonventionJl magnifying
observation apparatus having sueh basio ‘structure as referred to
above. - :

It is another -abject of the present inventionito provide &
magnifying observation epparatus h&VIﬂg a structure which does not

require the use of optical thers,_

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#oh 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

_.5._
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magni fication of fifty to several thousand- diameters without the need' 0

any skill or practice. : I n such ﬁﬁQanylng and observi ng system
however, a light source is disposed wi t'hi,nh the controller for obtaining a
strpnger illuminating light, which is corducted fromthe |ight source to

thd i mage pick-up apparatus through optical-"fibers. A control circuit unit
i ntier posed between the imgi ng device and the di splay for reproduction is
also provided within the controller. Thus, "the controller is needed in
addition to the i rrageAwoﬂmmtaﬁparmewtamwh@ndibpnan}agntesiuztobngwaﬁion

i ncrease in size as a whole, This point . causes dissatisfaction in the case

where a great eraﬂmﬁ%tr‘{sa‘f‘m’é'ei‘% an %‘%&Eﬁe‘lf 138 Mﬁﬁfg%eﬂ up by an image pick-up
j apparatus is reproduced onh a’ displﬁy and observed, at least an imaging

i system for focusing the image ot tha object on the imaging device, and

device, a control circuit unit-tor the imaging device, an optical

a lamp as a light source for illumxnating an object to be qbserved, are
incorporated in the image pick-up apparatus. ¥

In this magnilying observation apparatus aceording to the
invention, since the light-source. lanp and the control cir¢uit unit, in

addition to the imaging device, are 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 aﬁpardtus 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

é | possible to use a lamp of a- smaller output. Thus, the 1ncprporatinn of

._ a light-source lamp into thg (gage pipk-up apparatus ?eads to the
% . possibility of a marked reductio'n_._,ilzl size of the lamp itsialf. Also as
to the control circuit unit,”since it is closer to the im?ging device,

it is possible to use a control circuit unit of a far smaller capacity

than in the conventional systems, .and 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 correlation brings about thd reduction in

Sheet Has Been Refilaced LR :
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The nagnlfylng and observrng system di scl osed in the

fore90|ng Japanese Patent Laid Open No:.308527/89 or No. 26462/89 or

Japanese

Pat ent Application No. 273419!89 t he i mage pi ck-up apparat us

prQV|ded with an illumnating nmeans, as nﬂyedtpreviously, and an i mage

—_—

F

size of the whole. The tenn"ligni-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 compris:ng plural lemps arranged in a predetern:ned

state on a board. The whole ef the lamp unit can be mounted and removed.

That is, by using a plurality of small 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 forc?, and obtain
illumination which is unitorn.and does not give rise to nnevenness in
luminance for an object to Be obseéved.' Besides, sinoe!the whole of
the lamp unit can be mounted and removed, it is possible &o effect the
replacement of lamps easily. . t

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 image

pick-up apparatus in such a nanner that a light receiving surface af
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 paraqlel with the
surface of an objeot to be observed. -Fer example, in obsérving skin of
user's face, observation can be done wore easily. Horeovpr, since the

light receiving surface of the inaging deviee 1s,pOS1txoned

" This Sheet Has B
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of* an obj ect observed is taken in while the ob}ect is lighted:by the
illum nating nmeans, then it is reproduced: o the display prov;ded on the
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sy tem' body side and is observed. Therefore,.1t is possible td6 nmke a

ne-free observation, that is, carrying thé inmage pick-up apparatus by

hahd up to an object to be observed and fhen* ‘maki ng observation while

keepi ng the object in place.

the light source for |Ilun1nat|ng an obéect to be observed |§$forned

optical fiberspegRendiailaglz te e opthe
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1 Axis of) an | image; §hgk

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 forming a predeterM1ned relation betweén the two.

This simple zooming ;ttucture utilizges the Faet that a
magnification, m, obtained by an opticel system has the qelation of n
= b/a (a: distance between an.object to be observed and ﬂhe objective
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‘state which.

satisties the relation of 1/a + 1/b = 1/¢ (f: focal 1§ngth of the
objective lens). As a result"it is possible to change *agnification
while maintaining the image pick-up apparatus at a predeteruined
certain distance from the object to be observed.

A preferred structure of such interlocked slhdlng of the
optical system and the imaging device utilizes a cam strhoture. More
specifically, the objective leos is_held ina rxxed,state by an
optical system holding cyiindef:heving a roller projection on the
periphery thereof, while the iueﬁing device is held aléo in a fixed
state by an imaging device holoiug'cylinder having a rolier projection
on the periphery thereof. The ho]dmg 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

—_—

—

11 such. observation system homever
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internal |ight source. The formation of .sueh’an.internal |ight source can
afford a stronger and unlforn1|IIun1nat|ng 1|ght but requires the
external |ight source, or the construcfion of. the i mage pick-up apparatus
becones conpl i cated. Besides, since expenstve.qgptical fibers are used, an
i ncrease of cost is unav0|dable Further--. dvery strong external Iight
solrce is needed because there occurs propagatlon | oss. Also in

Jaranese Pat ent Application No. 224327/ 9Q.(Lai.d-Open No. 107411/92) there
i's

been devel oped for making the magnifying .observation apparatus disclosed
in the foregoi ,fgsgemam;gge Azpging devige, r,espeétively, 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 guide} slot of the

? the imaging device, respeetivelly, ot the cam cylindier, are all

individually restricted their movenent by the cam slots eqch formed in

a predetermined curvilinear shape. Cpnsequently. the oqjectlve leng

and the imaging device slide interlockedly under a piedetemined

[ . relationship while their rotation is prevented by the guide slot of
the intermediate cylinder. .' h
| [Brief Desoription of ‘the Draninge) :
Fig. 1 is a construction dlngi'am 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 b%etween a lamp
unit and connecting terninals in the i-age pick~up appqratus of the |
é tirst embodiment; L |
Fig. 4 is an electrie c:rcmt diagran of the inage pick-up
apparatus of the first enbodment' !
Fig. 5 is a eonstruction dia;g.nen' of an image piclii-up apparatus

|
according to a second embodiment of _t_he invention; ’

_. Fig. 6 is a partial perspe_ctive view of the ;nage pick-up
apparatus of the second enhodinent.

-

i Fig. 7 is a perspectjve v;en showmg a relation Betueen a lamp
J _ |

//‘a/ced/
(L I

shown an exawpativel ratatdgmiblyya rauobykindet imuing eparstiots . fofhitee sptiah has
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Open No. 308527/ 89, or Japanc®® PENI™APpl i cation No. 26462(89 or Nt *P
89 smaller in size and easier .to handle. To this end, several
are nmade therein. -+ @ne _of t-he inprovenents resides in a

i nprovenents
tonstruction
unit for cont

wherein not only an inagthggdevrce but also a control circuit

rolling LT s

unit and connecting terninats'inlthe:fnage pick-up apparatus of the

second embodiment;

Fig. 8 is an electr:c cnrcuxt diagran of the 1nage pick-up
apparatus of the second enbodiment, L 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 diagral of an image pick-Pp apparatus
in a conventional magnifying systean ., |

{Forms for Practicing the Inventlnn]

Embodiments of the present invention will be desoribed

hereinunder. : . ;
i

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 imaging device is |ncorporate n am: Lnage pi ck-up apparatus of the
observation systemin question. Another. inprovenent resides;in that a
front 'end portion of the image pick-ug. apparatus I s bent sihemays W th
fespect to the body portion so that it can ‘be handled in a direction which
permts easy observation. At the sane. tiﬂey a reflecting myror is used to
change the direction of inage |ight from: an obj ect observedi This is ow ng
to the circunstances that since the |nag1ng ~device is integrally connected

P e control ol SHhlandFbfy vband 0BEnaat W SyELATEI G AR
li.ght incidentgjhrergtop® 15, 15, .... The. rlare stops 15, 15, ... ere provided
projectingly in an annular forn to roru a minimum opqioal path T

required. The formation of suoh optical 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_th_e optical lens 14. Further, in the

optical path between the optioél.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 polariper 18 and a

polarization plane rotating means 19. Polarized light obtained by a

first polariger 22 which will be described later can be| shut off by.
turning ON a non-refleotion inaze switch 21 provided qn the outer

surface of the case 5. More specxfically, in this embodimqnt, a liquid

crystal is used as the polarization_plane rotating means 1? As shown

in the circuit diagram of an. 4, upon turning ON of the non-

reflection image switch 21, lamps 23. 28, ... of the light|source 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 nonireglection image switch 21:13 OFF, the

polarized light can pass through the second polarizer 18. !
It is a reflection image snitch 25 that is dispose% in parallel
with the non-reflection image snitoh él. When the switch %5 is turned

/——‘—

i
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‘st deways-bent front end portlaﬁ‘&zz?he |‘h“§ge pi ck-up appar at us. Thus,"“the
structure using a reflecting mrror is not .always desirable. The use of a

reflectlng mrror results in increase-in.the nunber of parts ' and a nore
conplicated structure. Moreover, for exdpple, .in the case of. using a
pol ari zed light, the polarized Ilght is 'dl'sturbed by the refll ecting
mrror, so that an accurate observationii'$ inpaired.

Ctich s nat ¢ he o fandE B TalPs 8t L7, Bt 3B Bt BBt pdand 's«?fm“fﬁi
Egg: 1]: : g:t : 82 l/Zrltgbl e obta@gg "9"%‘%‘% th%é’s]'ngﬁqfi?xe’d ocaTaﬁI ossible to
solution to avgetésw aﬁuﬁhghrpléh&eﬁﬂﬂ‘i@?ﬁm hahte versatile observations. The
light from the object M to be obse:-ved is classified in}:o a surface

reflected light refiected dlreqtly by the surface of the pbject M and

a non-surface reflected light whi‘ch has once passed I*l:m-ough the

surface layer of the object. M 'rhe surrace reflected llght retains

the polarizability obtalned by the first polarizer 22, ,whereas the

non-surface reflected light loses polamablhty and hecontes a natural

.‘ light. Therefore, an image cantaining such surface reflected light

and an image not containing it can be observed selectively 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 s.‘urface state .

or structure of an objec,f:, yahloh_car_n be f-‘gen more clearly bbv the use of

a surface reflected light, as ne_l'l_ as & surface state or structure of

an objeot which can be seen more g:l_ei_lrly by the use of a\non-snrface

re_fleeted light, both in a stﬁt_e.p.gs;i.er lo see. Thus, thq versatility

of observation is attained. : |

The reason why the polarizing unit 16 is disposed Just in front

of the optical lens 14 is that the maximtm operatmg tempex*ature of the

polarization plane rotating Rmeans 19 uslng liquid crystali is about 40

* Cy but the temperature near the lxght source means 4 wluch will be

deseribed later sometimes excequ the maximum operating temperature.

so at such a higher temperature the pplarizatlon plane ro?:ating means
19 may not operate accurately. . - '
The reflecting mirror .'l“? is proyided for changi.ngé the optical

hmxd i
This “ e f
-, \ ~12- '

Further, all
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t:hose known heretofore as such nﬁﬁﬁ?fr& BT on- variable structure are ot

-5 -

suitable for stand-free observaLron systens In nore particul ar

terns, ‘a zoomlens is a typical exanpie -of such magni fi cati on-vari abl e

structure

but the principle thereof i'$-such that a focal length is

changed contlnuously by changing a nutual spa01ng of plural constituent

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

mentioned previously It'isﬁa“snéface reflection type. More

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

The use of such-a sunfaee nefleetion type reflecting mirror is
related to the foregoing polarizatlon. More partleularQy since the
polarizing unit 16 must be dxsposed in a position reafer than the
reflecting mirror 17 for the reason stated ahove, th? passage of
polariszed light through a transparent material will rtfult in the
polarizability thereof gejng @isgurbed, thus making it impossible to
effect accurately such observation using polarized Iight las mentioned
above. The light source means 4 oomprtses a lamp unit 26, a diffusion
preventing mirror 27 and a liéhting/oroeessing unit 28.

As shown in Figs. 2 and 8, the lamp unit 26 |comprises a
plurality (four in this embo;inent) of lamps 23, 23, ... arranged side
by side on a board 28. It éan“pe 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

Sheet Has Been RTIlaced
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| enses. Its design and structure are conplrcated and an increase in size

of the optical systemused therein is"unavoidable. Thus, the i zoomlens is
not suitable to an observation system for stand«free observation i n which
sinple structure and small size are ideal%: . : The present invention
whi ch has been acconplished under the.: above nent i oned background ai ns at
attaining a reduction in size and handlhess to a greater extent than in

t he conventional magnifying observation’ apparatus havi ng such basi c
stnucture as r qhbel ¢8 twice aheVbrightness ohtalined at swhheatedbyedthgerf Omehe

present invention to provide a %nrfyrn .observation apparatus havi ng a
structure whi clthrrebandpt the service life’ Is.reduced. to about one tenth.

The reason why such strOng'brightness is to be obtained at the
sacrxfioe of the service life 1s that 1t is intended to reallze in a

narrow space a lighting force. whieh éan afford a sufficlent brightness

even if there occurs extinotion-due to the first and seoon polarizers
: 22, 18. ) '_:
Further, the reason why the 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 en 'elect%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 g poner supply of 12V necessary for.
the oscillator 24 can be .used also ror'the lamp unit 26 ﬁithout using

a transformer to thereby sxmpley the structure of the electric
l

system. o

Gn the board 29 is forned a.pertial power-supply clrcuit 81 for
the lamps 31, for example hy printtng. 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 to nake connection with a power-
supply eircuit 34 in Fig. 4. e

The reason why the lamp 26 is constituted as avae and made

W mmwn o o e

detachable wholly as one unit is that the replacement thereof should be

done in a simple manner to further facilitate the use thereof since the

. ' |
— ;
eet Has Been Reﬁawd i
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require the use of optical fibers. I't".is a further abject othhe
present, i nvention to provide a structure-"of an i mage pick- ud appar at us
bent S|demays ‘W'th respect to a QOdy portion
does not requiré the use of a reflegting mrror

haV|ng a front end portion
t'her eof which structure

6% 2!22Eo 118482

inig

for focusing an image |ight incident fraom:the bent front end portion onto
a light receiving surface of an inaging’device. s a stil

further object of the jnvention to providé-a l e ma nlfldatlon vari abl e
itfoedrorinte

structure,

nanBeEvicg Lifig,p€ %rh‘ﬁ@ 23515 mack

fort

systemior ot g eiasa 8¢ no¥ea Breviousty: . I tnis conneotion,| it is most

~ explained previously. L. R

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 thts structure there may be adopted a
structure wherein a sultable receptacls portion for the pounting and
removal of the lamp unit is fonmed in the interior of the oase 5.

The diffusion prewenting mirror 27 is for preventﬁng the light
from the lamps 23, 23, ... fron enter!ng the opticalipath of the
optical means 3 directly and for dlrecting the light efriciently 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 radlation'of light from theglamp unit.

The heat rays absorbing plate so-functiouo 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 l1ght euitted from the lamps 23P 23, ....
The lighting using the resulting polarized light is ptilized as
1

Second Embodiment (Fig, 5 to th. 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 colprlses an imaging Reans 202. an optieal means 203,|and a light

/ . -'. '. N

R —

-
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[Disclosure of the Invention] - -6-

According to the present invention, in- a nagﬂlfylng observati pn apparat us
wher ei n. an i nage of an obj ect p|cked up’.hy. amr ‘i.mage pick-up ppparatus is
reproduced on a di splay and observed, at’ least an i maging device, a

control circuit unit for the inaging deV|Ge, an optica

o
‘.- -

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 incllneo 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
cireuit unit 218 for controiling the imaging device
amplifying an image signal. .
in the irst embodiment is recognized in that the imaging device 210 is

210 and for

But & difference from the imdging means 2

connected to the control eircult unit 218 through a flexible cable 214,

that is, the imaging device 210 is rendered movable freely
to the control circuit ungt_zls.

Utilizing such free movability, the imaging device 210 is

disposed in such a manner that a iight recelving surface

imaging device 210 is orthogonal to an optical axis A

210f of the

of an image

light which is incident front the bent front portion qf the image

pick-up apparatus, that is, xn such a manner as to elliminate the

with respect .

necessity of changing the optieal axis of the image light. i

It is a color filter 215 that is disposed in dront of the
inaging device 210. The color £ilter 215 functions tq adjust the
wavelength characteristiocs of light uhieh enters the inging device
210, in accordance with color charaeterlstics of the imagnng device.

As other components t@gre_aro ufed optical means 203, optical

. lens 216, flare stops 217, polariging-uoit 218, second polarizer 220,
__’—__1—‘__'______________,_______ . o, v

HmBamKThmd

T
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system for focusing the imge of the objeef on: "the imaging device, and a
lanp as.a light source for illumnating an obj ect to be observed, are

i ncorporated in the inmage pick-up apparatus.
Observati on apparatus according to the -i-nvention, since the iight-source
| anp and the control circuit unit, in add1tyon to the inaginb device, are
al so incorporated in the image pick up apparatus, the control ler which is

{ RECEIVED B2/22 16:45 1996 AT S33865% PAGE 2@ (PRINTED PABE 21) ]

In thisj nagnifying

needed in the fore oi

n convent.i onal s no._.l onger nebessar
that the systerRol8 ‘Pég‘t!'ce n'@#f@“a@eé‘s\nfﬁse“m%lﬂ%? "sﬁ“ﬁé Q“HE"ﬂy?{ﬁ% as
a light source
obj ect to be

\\l\\\\\\\\\\\\\\l\\\ | 1. ) .
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reflection image switch 227, lamp unit 228, diffusloa preventing

mirror 229, lighting/proeessing un1t 230, partial power-supply ecirouit
281, terninal receiving hole 234 mounting hole 232J connecting
terminal 235, terminal pnn 285p, daffuser panel 237, ahd heat rays
absorbing plate 238. Since these couponents are the saFe as in the
tirst embodiment, explanations thqreuf_are here omitted. %
Third Embodiment (Fig. 9 to Fig. 12)
As shown in Fig. 9, the image pick-up apparatus #02 according
to this embodiment contains an ‘optical systeu unit 310 aﬂd an imaging
unit 311, and is also provided with 4 lighting unit 312, The xmage

pick-up apparatus 802 is used as in Fig. 11. 4n image pched 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. AR .

The optical unit 310 cdnprises 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 thos4 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

) N '
—————"l‘—,—— .
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observed directly in close proXim

whi ch occurs
use a lanmp of

S 2’%29' t'ﬁ'esr &', .there is no propagatlon

;821
Ioss

In the use of optical flbers,.and therefore it is possible to

a smaller output. Thus, ‘the.incorporation of a light-sou

I“anpinto the i mge pick-up apparatus’ l'eags.:to the possibility of a ma

reduction in

size of the lanp itself. ;Also as. to the control circuit u

since it is closer to the imging device, it 'i's possible to use a cont

circuit unit
and thus the

i FEOY

tion of a control circuit unit into the i mage

rce
rked
nit,
r ol

of €¥ g{ smal | er capacity . than i h-the conventional systens,
por-a

pi ck-up apparatus | eagige BB é&‘ive Fi%ﬁ?' il 'él&r@fstﬁpﬁrﬁi‘t srlﬁdu.c.t.' &Y iiflaginge Of

the sane unit.

That is, ese reduct] aR&™i.n sk.ze permt thej

||1corru)rat| on 1dev£cessls hffbuthhautical system 310 and imaging unit 311 are adapted

to slide like arrow X in interlbck with each other by Eeans of a slide
mechanism which utilizes a can structure.

More specifically, ds, shown (n Fig. 10, the slide mechanism
comprises a plurality of holding cyl:nders 321 (321a, 321b1 321e, 3821d)
for the optical system and fnr the inaging device, lnith roller
projections 320 (320a, 320b, 3209, szod) being formed on
of the cylinders 321; an intermedlate cylinder 323 havin% rectilinear

he periphery

guide slots 322 formed in thB“PEPIphery thereof; and a cau=cylinder1325

having cam slots 824 (324a, 324b, 324c, 324d) for the thical syéfen

and for the imaging devlce,'fonmed on the periphery thereof. These.

holding eylinders are cqnb:ned together so that the holding cyllnders
321a, 321b, 321c¢c and 321d are held slxdably by the 4nterned:ate
cylinder 323, 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
individually restricted their movement by the cam slots 324a, 324b,
324c and 3244 which are each formed in a predetermined curvilinear
shape, wherehy the holding cylinders 321a, $21b, S2lc gnd 821d are
allowed to slide like arrdw X. At this time, since |{the holding
cylinders 321a, 321b, 321c and 321d-are redtricted their movement by

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

prevented from rotating with the rotation of the cam cylinder 325.

This Sheet Has Been eﬂlaced -7
TR
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extent; and such an organic corre

968 28228 1M %F TTA
ratlon rlngs about” "fhe redubtlon in

-7- size of the whole. The term' Ilght source |anp" or "lamp" as used
her'ein and also in the appended clains'i5.used in a broad concept which

covers not only incandescent | anps and fluorescent | anps but

Consequently, the objective lens 313 “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- relatinh.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 betneen 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 insge pick-up
apparatus 302 and the object N to be observed, on thq basis of a

predeternined relation, nanely._l.rolntion of 1/a + 1/b = A/! {(f: focal .

length of the objective lens); tnereby changing m = b/a continuously.

By using such a slide nechanisn it is made possible tc change the
nagnifxcatxon in & fixed state of the distance between thq image pick-
up apparatus 302 and the object M to he observed, that is,| a so-called
simple zoom structure is fornog.. As to the interlockinggrelation of
the flare stops 314, 314, ...,_ihese_fisre stops follow; the optical
path T whieh varies in resoonseato.sliding motions of tne objective
lens 318 and tne imaging devieéraiss L :

The lighting unit 313 eompnises.a light source 327 and a light
condensing guide 328 for radlaiing_iiéht from the light source 327
efficiently to a portion to be obsonved .

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

This Sheet Has Been R lac ’ . l :
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al so li-ght emtting di ode and ?ﬁe”ﬁmk T . Inthe present |nvent|on, w429

the light-source lanp is constituted as al Iarrp unit conprising plural
l.anps. arranged in a predeterm ned state.on a.board. The whole of the |anp
Unit can be nounted and renmoved. That is, by using a plurality of snal
| anps in a predeterm ned state of arrangewents it is made possible to
accommodate in a narrow space a |ight -source-which can supply a required

iI'lum native farbendlendf aiptdeal fibérsrienténding vihrotgh 2 cableo 829 Ansdderamtnot
give rise to unevenness in |um nante for. 'an object to be observed.

Besi des, si nce ené@ fmdteadtatiem@fl eﬁécnhufib@sns » 8298 ed . msﬂmwll t
s Poss ible tof%én‘??}unﬁi‘e are Ripl SR LS tinoin ann ﬁoidﬁ’ig member' 830. 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 condens'in'é guide 328 is formed :in a hollow
semispherical shape or a eylindricai shape having a hollow
. semispherical front portion, usmg a transparent nater}ai e.g. an
acrylic resin. A base end of its rear end portion is fbrned 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
‘ig 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 zoon 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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In the present invention, noreover, a front. end portion of the image

pi ck-up apparatus IS bent si deways w th respeCI to the body ortion

t hereof,*and the i magi ng device is |ncorporated in the image |pick-up
apparatus in such a manner that a lighf receivi.ng surface of |the imaging
device is perpendicular to the optical:axis of an inmage l'ight which is
incident fromthe bent front end portion.- Cbnsequently It |s possible to
make observation in a sideways facing - state of the inage pi ck-up

appar at us, thatan sxtmalelitzh&-swnge tlwpmelthodsr dg m bealonevess by diy- those

apparatus is plac el with the "surfac an obje to be
observed For Ski P@ Bnt§%§BFVFHga§Rl% Qhe sinp?e zoom StJ“°t%'° 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. RS
&
]
@
: |
o !
- !
\—\ ..
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observation can be done nore easifly. Mreover, since the

| i ght receiving surface of the imaging devi ce - .S p03|t|oned

-8- - perpe‘HTEUTar#y—%e—%he—@pt|cal aX|$ of an inmage |ight mhfch S

i'nci dent from
t he opti cal ax
reflecting mrror.

-\_

Thls Shee

l

‘pick-up apparatus.

cend portion, Wit is not necessary to change
n l" ﬂ " nd hence it i S not necessary to use a

CLAIMS

(1) A magnifying observatioh'apparafés 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_tp an-optical axis of an image light

which is incident from the thﬁsfbent‘trnnt end portion @f the image

{4) A mapnifying observatlon apparatus according to anJ of Claims 1

- to 8, wherein an objective lens of sald optxcal system and said imaging

device slide in interlock with each other 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: distanée between the objective 1ens and the
R - i

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

een Replaced I
ﬁ -22- ?
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Further, in thwzzg’s"ﬁﬁse zoonmi ng structurel is formed by*2®
al .ow ng an objective |ens a | magi ng- device to slide i-nt erl ockedly

whi | e- f or ni ng as‘mmm:! r“‘@“iﬂ[at i on between"the two. ! Thi s

si nple zooning the fact that a nagnlflcation m

obt ai ned by an opilcal systenihas the relation of m b/a (a: distance

bet ween an object to be observed and the’ objectlve Iens, b: Ui stance

bet ween the objective lens and the inmaging- -deviee). The value of nr b/a is
chdnged continysys!y by maghpeying bbservajtesi Iap?ar&ﬁm aeadrding jtoegiawn devi ce
to'slide in an interlocked state which satisfies the relation of 1/a + 1/b

= 3/ f (f: focawheeeig sabd abjectivlie dens \is hehls)n aﬂdlaed estalte, by ani epticadi bl e

t o f[change nmagnification

| 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 cyliqder heving_a roller projection formed on
the peripherylthereof, both saia'ﬁoidiﬁéjcylinders being Qeld slidably
by an intermediate cylinder-ﬁgéint.e’regiilinear guide slot formed on
the periphery thereof, said internediate cylinder |being held

relatively rotatably by a canm eyiinde; having a cam slot for the

optical system and a cam slot for the imaging device, said cam slots
being formed in the periphery of the xnteruedxate eyl:ndpr, and said
objective means and seid inaging device are allowed 'to slide in
" interlook with each other'wh:ie tor-nng a predeterlxﬂed distance -

relation in response to; rotatioe 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 cylinﬁer.

This Sheet Has Been R laced
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whil e i ntai ning the i mage pick-up apparatus at a predetern!ned certain
dlstange fromthe object to be observed.. = . .- A preferred structure of

such -interl ocked sliding of the optical? sysTen1and t he i magi ng device
btiifzes a camstructure. More specj'fitcally, the objective lens is held in
a fixed state by an opti cal systen1h0|d|ng cyflnder having a roller
projection on the periphery thereof, whi I'e t'he i magi ng devi¢e is held al so
in a fixed state by an imaging deV|ce h@hﬂgﬂg:cyllnder having a roller
projection on the periphery thereof. The hol di.ng cylinders are both held
slidably by an internediate cylinder havrng a rectilinear gtide slot
formed on

The present 1nvention relates to a magnifying observation
0 be observed

apparatus of a video type in which an xmage of an object
which has been picked up by an image pick-up apparatus inhorporatxng an
imaging deviee therein. is reproduced on a monitor display|and observed.
It is an object of the invention'to agtain a compact structure of the
entire system so as to pefmit eesy-ebeervation in a simple manner.
According to the present invention, im order to achievJ such object,
.‘iB not only the imaging device but aiso a control circuit|unit for the
imaging device, an optical system tor focusing the image jof the object
to be observed on the imaging devjee. and a light-source lamp for
lighting the object to be observeq, are incorporated |in the image

pick-up apparatus.
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t.he periphery thereof. Further, the internedi ate cylinder is|held for

-9- «relative rotation by a camcylinder Having camslots for the optical
which camslotsjare fornmed in

system ahd the i nagi ng device, respectively,
the periphavQ 9sforé8se cam cyl i nder. Upon'rotati.on of the cam @tlﬁmymt he

roller projections which are engaged: through the gui de slot of the
1, '
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96% 2m228; Tomoss

iaternmedi ate cylinder with the camslots for the optical syst
i magi ng device, respectively, of the camcylinder, are all
restricted their novenent by the camslots,each formed in a

TTA ;%28
em and the :
ndi vi dual | y
pr edet er mi ned

curvi i nearWErA34@168€onsequent | y, the objective lens and the POCRIIPI2000886/ i Ce

slitde interl ockedly under a predetermined reélationship whilé
rotation is prevented by the guide sl'cﬁ'of ~the intermediate
[ Br.i ef Description of the Draw ngs] Fig. 1 is a cong

di agram of angs Pi&k- up appar at us. y:cor fng to a first e
thz inventio:%mgé Er A

Fig. 2_

their

cyl i nder.
truction
nbodi nent of
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A

Fég. 2 is a partial perspectlve vrew of Ihe’ i mage pick-up apparatus T thé

32)
! 1830

first embodi nent; : Fig. 3is a pefspectlve view showijng a relation
between & lanp wunit and connecting termnals in the i mage pijck-up

appar at us ogﬁsgﬁﬂggkrst enbodi nment ; . Fig. 4is an ellectric circuit
t

di agr am of

to-a second enbodi nent of the |nvent|
perspective view of the image pick-up /épparatus of

B4 B

Fig. 4

i

P\

X pi ck-up apparatus of. the first enbodime
Fig. 5 is a construction diagram of an.inmage. pick-up apparatus

/JP92/00836
accordi ng
Fig. 6 isla partial

t he second enbodi nent;
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Fig. 7 is a perspective view SRR 4 Telration between a | anp il w3

- 10 - +unit and connecting termnal s in the imge pick-up apparatus of

the second ' t; Fig. 8 is~an'electric circuit diagram of
the image pic -‘gjpvl&n Lo
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apparatus of the second enbodi nent; o Fi:g. 9 is a congtruction

di agram of an image pick-up apparatud according to a third éenbodi nent of
the invention; Fig. 10 is an expl oded perspective vijew of a slide
mechani sm Fig. 11 is a constructi-on.di agram of an ¢bservati on
system usWQ@93/0¢68600e pi ck-up apparatus of the third enbodj y

Fig. 12 is an explanatory diagram show'ng.a rei.ation anong a éﬂ?%@ﬂ“?o be
observed, an objective |lens and an imagi.ng device; and Fig. 13 is

a construction di agram of an image piBl-up. apparatus in a conventi onal
magni fying system [Forns for Practt ﬂﬂg t he I nventi on]
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TTA 3
Bnbodi ments of the present invention wl.l be described hereinunder. First
Enbodi nent (Fig. 1 to Fig. 4) An |trage pi ck-up apparatus 1

according t Pt%gwbodl ment includes an i mging means 2, an optical neans
3 and a I|g means 4, which are encldsed within a cXI/H92/00836 s

of a size which pernmits the apparatus ‘to- be grasped easily by one hand.
Its front end portion is bent in an i@glined -state so as to be suitable
for observing the face skin while th vbparatus is held by one hand.

The | magi ng means 2 conprises an |nag|ng deV|ce 10 using a CCD

I msm

Fig. 8
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for arrpl I fying an inmage signal.

11 - The optical nmeans 3 conprlses an optical |ensg
- The flare staps’15; 15, ..
proj ecti nglwoﬁl&r&s?nnul ar formto fer m a- m ni nrum optical path T

- flare stops 15, 15,

BoH

o6x 2022 ;Aas 3% (PRINTED PAGE 37) ] TTA
and a control circuit unit 13 for COﬂtI’OFTI ng the | melgi ng deyice 10 and

14 and pl ural
. are provided
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Fig. ©9
38
PN 3n
2 a
'/;9
/_/302.
- T—320(3204)
315 !
b X
30
313
© 34 b)
320f =
27 T 092
328—

is Sheet Has Been Reﬂlaced _

||II|I|| M

iH3L___



[ RECEIVED @82/22 17:8% 1996 AT 533863%

requi red. The formation of such optical "path T by the flare stops 15
i n obtaining-a.cleafr tnmage.

Is extrenely useful

Qifh the o
of the opt

| ens 14 and an objection Mto be
17 in a front position
The polarizing unit 16 conprises a se
plane rotating nmeans 19. Polarized lig

mrror

PABE 35

86% 2M228: 18mM11%

3S (PRINTED PAGE 39) 1]

i s di sposed j ust

' ns 3, a polarizing unit 16
ﬁ@gﬁﬁhgﬁ@?14. Further, in the . optical path betwee

i835

TTA
, 15,

‘I n associ ati on

in front
360 |

observed there is disposed a reflecting

pol ari zer

ht obtaiined by a

which will be described | ater can be.shut off by

10

320(320d)

b) 321(321c) 321(321d)
(320b) 5320 (320¢) %
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321(321q) 321321
< azoeﬁam
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wth r ect to the polarizing unit 16.
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first polarizer 22
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turnimg ON a non-reflection i #8H&" 4 t'@N'331' provi ded on the quter

of the case 5. Moire specifically, in thIS .enbodi ment, a |iqui
used as the polarization plane rotatlng means-.19. As shown

dlagran1of Fig. 4, upon turning ON af the*non-;
| anps, 23, 23, ... of the |light source nears
| ater go ow@93/01é860sci | | at or 24 operates; so that the pola
rotating means 19 causes the pol arization.* plane of polarize
rotate 90 [err] and hence the polarized Ilght obt ai ned by tH
pol ari zer 22 is cut off by the secondgpolarlzer 18. Conver s¢g
non-reflection imge switch 21 is OFF, ] polarized i ght @

t hrough t he %orldl p(Eri zer 18.

"4 which will be

sUFA ace %36
d crystal is
n the circuit

reflection inage switch 21,

descri bed

ctiipsp/inge™ "
| .

e first

ly, when the

an pass
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14 s reflection i mage switCh 2BFhal™Mdi sposed in-parallel witARhe #31__
non-reflection imge switch 21. Wien the switch 25 is turned

- 12 - ON, only the lanmps 23, 23, ... of the light source [neans 4 go on.
Thus, by utilizing the polarized light, it 'is made possible tjo
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sel ect an inmage |ight and perTormnore ver sati'l.e observations. The I"ght

fromthe object Mto be observed is class¥fied.into a surface reflected
l.ight reflected directly by the surface of: t.he*obj ect Mand a non-surface
reflected |ight which has once passed thl‘OUgh ‘the surface Iayer of the
object M W@gmce refl ected Ilght retains the polari zam ned
by the first polarizer 22, whereas the non-surface reflecte We
pol ari zability and becomes a nat ur al light,.- Therefore, an i rpage cont ai ni ng
such surface reflected Iight and an |irage not containing itican be
observed sel ectively according to wh }fx“ar the polarized Ii gr!nt is allowed

to pass or ff such a selecti observation it is mide possi bl e to
observe a sur 3 @

Fig. 13 .
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or structure of an obj ect which can be seen nore clearly by the use of Taeg-22:
surface reflected light, as well as a surface state or structure of an
obj'ect WATCTH: €an.be; seen Apre cﬁ@arly by the use of a non-surface

refl ect ed; nght,,poth bn a gtate easier to see. ?hus -theversatility ~oL; T
observatwpn |s.atta|ned. m‘“prpd olhej reason why:the" polarrzrng uni't 716.1.8
di sposed’just 1n fror f the.qptical Jans 14 i $ ¥hat the’ nHX|nunT;f‘
operatlnq,tenperatu' .'"th pol aLi zation pl ane: ‘rdt'ati hg: means 19> US|ng v
liquid crystal "is abo t 40" [erf] C but the tenpewéture near. t he Flght P

-

source nmeans 4- WHiZCH Sk FLhe odescribed | at er sonewi nes -exceeds: £ s naxrnﬁm
operating te erature e
P g tenp SPECIFICATION . . . gapey
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MAGNIFYING OBSERVATION APPARATUS
(Field of Art)

The present invention relates to a magnifying obseryvation
apparaths suitable for magnifying and observing various objects in-
various fig}ds, including thé fields of beauty, medical care, science,
and industry.

[Background Art]

" Heretofore, as magnifying and observing instruments or devices
there have been used, for example, microscopeé and magnifiers. But in
the case of a microscope,'it is necessary to process an 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 object side to be observed and observe the object without
;pplying any processing thereto; however, the magnification is low.

With such circumstances as background, the applicant in the

- . present case has previously developed a magnifying and observing sygtem
_ having both the merit of high magnification of the microscope and the
merit of handiness of the magnifier (Japanese Patent Laid Open No.

308527/89, Japanese Patent Application Nos. 26462/89 and 273419/89, U.S.

Patent Nos. 4,930,851 and 4,988,158).

The magnifyihg and observing system comprises a system body (not

shown) composed of a monitor disblay and a controller, and an image

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

referred to in Japanese Patent Laid Open No. 308527/89) 100 shown in

REPLACEMENT SHEET
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so af such a hi gher tenperature the polarization plane rotating neans 19

may not operate accurately. The reflecting mrror 17 is provided
foF changi ng the optical - 13 -
path in accordance with the inclination of the front end portion nentioned
previously. It is a surface reflection type. Mire -

- 2 -

Fig. 13. The image pick-up apparatué 100 contains a magnifying and
focusing optical system 102 and also incbrporates therein optical fibers
103 for conducting into the apparatus an illuminating light to
illuminate an object M to be observed from a light source provided on
the system body side. The image pick-up apparatus 100 is fu;ther
provided at a front end thereof with a light condensing guide 105.
while the image_pick4up apparatus is held by hand, the liéht 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 pick-up abparatus
100 is reproduced on the display and observed. The image pick-up
apparaéus 100 is constructed so that the focus is sure to be taken
automatically when a front end of the light condensing guide 105 is
brought into abutment with the object M or drawn close to. the object up
to a predetermined distance._ Anybody can make observation at a
'hagnificatiqn'of fifty to several thousand diameters without the need of
any skill or practice. R

. .In such magnifying and obseéving system, however, a light sodrce
is disposed within the controller for obtaining a stronger illuminating
light, which is conducted from the light source to the image pick-up
apparatus through optical fibers. A control circuit unit interposed
between the imaging device and the display for reproduction is also
provided within the contraller. Thus, the-controller is needed in
addition to the image pick-up apparatus and the display, resulting in

increase in size as a whole. This point causes dissatisfaction in the

REPLACEMENT SHEET
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case where a greater importance is attached to handiness.
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specifically, a reflective surface of the reflecting nirror 17 is exposed
and light is reflected directly by the exposed reflective surface, unlike

antordinary type of mrror in which a reflectivdg ¥ : d at the
back of a transparent material (e.g. glass) an §Jigéﬁ§§$dugh t he
transparent material at the tine of reflection. The useoff such a
surface reflection type reflecting mr¥o¥ 4s r ItheﬂiZtMRH@??foreg;oi ng

pol ari zation. More particularly, since the polgrijzing unit 16 rnrust be

di sposed in a position rearer than the reflectijngcmrror I7 tor tfthe reason

stated above, the passage of polarized Iight through a transparent

material wll resu%ﬁ I n
e mag

. ﬁ{¥§ing and observing system disclosed in the foregoing
Japanese Patent Laid Open No. 308527/89 or No. 26462/89 or Japanese
Patent Application No. 273419/89, the image pick-up apparatus is
provided with an illuminating means, as noted previously, and an image
of an'object observed is taken in while the object is lighted by the
illuminating means, then it is reproduced on the display provided on
the system body side and is observed. Therefore, it is possible to
make a sfénﬂ-free observation, that is, carrying the image pick-up
_apparatus by hand up to an object to bhe observed and then making
observation while keeping tﬁe object in place.

In such observation system, however, the light source for
illumipating an object to be observed is formed by optical fibers, as

" mentioned abbve. More particularly, light is conducted through a
bundle of optical fibers from the external light source; and fronf ends
of the optical fibers of the bundle are arranged annularly to form an
ihternal light source. The formation of such an internal light source
can afford a stronger and uniform illuminating light, but requires the
external light soufce. or the construction of the image pick:hp
apparatus becomes complicated. Besides, since expensive optical fibers
are used, an increase of cost is unavoidable. Further, a very strong
external light source is needed because there occurs propagation loss.

Also in Japanese Patent Application No. 224327/90 (Laid Open
No. 107411/92) there is shown an example of a magnifying observation
apparatus. This system has been developed for making the magnifying
observation apparatus disclosed in the foregoing Japanese Patent Laid

Open No. 308527/89, or Japanese Patent Application No. 26462/89 or No.



poléﬁizability t hereof being disturbed, thus making it inpossible to

ef fect accurately such observation using polarized { ¢

above. The light source nmeans 4 conprises a |lanp un BEQQA@@M 2}?ﬂEF?
preventing mrror 27 and a |ighting/processing unit 5hown
in Figs. 2 and 3, the lanp unit 26 conprises a pl uﬂa |t1y2Nf°8u1997n th s
enbodi nent) of lanps 23, 23, ... arranget side by $idle on a board P9l It
can be nmounted and renoved through the board 29 wih respect to a nounting
hole 30 forned in the case 5. As shown in Eig—4 _the four lhnps
23, 23, ... are connected in series, and assumng that a rated vol tage of

each lanp 27343928%¥mabler in size and easier to handle. To this end, several
| improvements are made therein.

One of the improvements resides in a construction wherein not
only an imaging device but also a control c¢ircuit unit for controlling
the imaging device is incorporated in an image pick-up apparatus of
the observation system in question. Another improvement resides in

 that a front end portion of the image pick—ub apparatus is bent
sideways with respect to the body portion so that it can be handled in
a direction which permits easy observation. At the same time, a
reflecting mirror is used to éhange the'direction of image light from
an object observed. This is owing to the circumstances that since the
imaging device is integrally connected with the control circuit unit, a
light sensing surface of the imaging device cannot be made directly
perpendicular to the direction of image light incident from the
sideways-bent front end portion of the image pick-up apparatus. Thus,
the structure using a reflecting mirror is not always desirable. The
use of a reflecting mirror results in increase in the number of parts
and a more complicated structure. Moreover, for example, in the cgse
of using a polarized light, the polarized light is disturbed by the
reflecting mirror, so that an accurate observation is impaired.

N Further, all of the observation apparatus referred to above
involve troublesomeness such that the replacement of optical system is
necessary each time the magnification is to be changed.

The use of a magnification-variable optical system having a
fixed focal plane is a solution to avoiding such troublesomeness, but

those known heretofore as such magnification-variable structure are not



vol tage of 12Y is applied to the series-connected |anps. This is because

by applying a voltage 20% hi gher than the total rated voltage of 10V of
| anps 23, 23, ... there is obtained brightness ] 00

which is twice the brightness obtained at sucggggéggyﬁgﬂlgthT
the other hand, the service life is reduced to about ¢

t ke four
- 14 -
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suitable for stand-free observation systems. In more particular terms,
a zoom lens is a typical example of 'such magnification-variable
structure, but the principle thereof is such that a focal length is
changed continuously by changing a mutual spacing of plural constituent
lenses. Its design and structure are complicated and an.increase in
size of the optical system used therein is unavoidable. Thus, the
zoom lens is not suitable to an observation system for stand-free
observation'in which simple structure and small size are ideal.

The present invention which has been accomplished under the

above-mentioned background aims at attaining a reduction in size and

handiness to a greater extent than.in the conventional magnifying

observation apparatus having such basic structure as referred to

above.

It is another object of the present invention to provide a

magnifying observation apparatus having a structure which does not
require the use of optical fibers.

It is a further object of the present invention to provide a
structure of an image pick-up apparatus having a front end portjdn
bent sideways with respect to a body portion thereof which structure
does not require the use of a reflecting mirror for focusing an image
light incident from the bent front end portion onto a light receiving
surface of an imaging device.

It is a still furthep obhject of the inventioq to provide a

simple magnification-variable structure, namely, a simple zooming

structure, suitable to an observation system for stand-free observation.

[(Disclosure of the Invention]



The reason why such strong brightness is to be obtai negtat—the
of the service life is that it is intended to realize ACEM
|§ghting force which can afford a sufficient brightnesp [even 1
occurs extinction due to the first and second pol ari ze

[

. (S| 3 M T
Further, the reason why the lanmps 23, 23, ... are connpcied In serieg ijs
that it is intended to reduce the size 6f=the |anp unit ' Y

the structure of an electric system for nounting in a narrow space. Mjre
specifically, the size of each lanp is reduced by using a ranp of—=2-5win

rated voltage to fher attain the reductjon o .
g kccor fﬁ% to the present inven&ion, in a magnifying observation

apparatus wherein an image of an object picked up by an image pick-up
apparatus is reproduced on a display aﬁd observed, at least an imaging
device, a control circuit unit for the imaging device, an optical
system for focusing the image of the object on the imaging device, and
a lamp as a light source for illuminating an object to be observed, are
incorporated in the image pick-up apparatus.

In this magnifying obseryation apparatus according to the
invention, since the light-source lamp and the control cireuit unit, in
addition to the imaging device, are also incorporated in the image
pick-up apparatus, the controller which is needed in the foregoing
conventional systems is no longer necessary, so that the system is
reduced in size as a whole. Besides, since the lamp as a light source
incorporated in the image pick-up apparatus illuminates an object to be
observed directly in close proximity thereto, there is no propagation
loss which occurs in the use of optical fibers, and therefore it is
possible to use a lamp of a smaller output. Thus, the incorporation of
a light-source lamp into the image pick-up apparatus leads to the
possibility of a marked reduction in size of the lamp itself. Als; as
to the control circuit unit, since it is closer to the imaging device,
it is possible to use a control circuit unit of a far smaller capacity
than in the conventional systems, and thus the incorporation of a
control circuit unit into the image pick-up apparatus leads to the
possibility of a great reduction in size of the same unit. That is,
these reductions in size permit their incorporation to a still further

extent, and such an organic correlation brings about the reduction in



-

in size of the lanp unit 26, and a power supply of 12V necessary for

oscillator 24 can be used also for the lanp unit 3
t ransformer to thereby sinplify the structure of t
- On the board 29 is formed a partial power-supply q
31, for ‘exanple by printing, with term nal receivi
formed in both end portions of the circait 31. W4
nounted into the nmounting hole 30 as nentioned pj

i fcurt 3T°for
ng hPMﬁR %97 3
nit he anp uni
eWeusty—termi-ha

term nal receivin

33p of connecting termnals 33 are fitted in the

REPLACEMENT sﬁ%& T -

he | anps
bei ng
P6 i S
pi ns
J hol es

32, 32 to

make connection with a power- supply circurt 3ZF Tm Ffrg—4.
size of the whole. The term "light-source lamp” or "lamp" as used .

herein and also in the appended claims is used in a broad concept
which covers not only incandescent lamps and fluorescent lamps but
also light emitting diode and the like.

In the present invention, the light-source lamp is constituted
as a lamp unit comprising plural lamps arranged in a predetermined
state on a board. The whole of the lamp unit can be mounted and removed.
That is, b§:using a plurality of small lamps in a predetermined state
of arrangements it is made possible to accommodate in a narrow space &
light source which can supply a required flluminative force, and obtain
illumination which is uniform and does not give rise to unevenness in
luminance :or an object to be observed. Besides, since the whole of
the lamp unit can be mounted and removed, it is possible to effect the
replacement of lamps easily.

In the present invention, moreover, a front end portion of the
ihage pick-up apparatus is bhent sideways with respect to the body
portion thereof, and the imaging device is incorporated in the image
pick-up apparatus in such a manner that a light receiving surface of

the imaging device is perpendicular to the optical axis of an image

light which is incident from the bent front end portion.

Consequently, it is possible to make observation in a sideways facing
state of the image pick-up apparatus, that is, while the longitudinal
side of the image pick-up apparatus is placed in parallel with the
surface of an object to be observed. For example, in observing skin of
user's face, observation can be done more easily. Moreover, since the

light receiving surface of the imaging device is positioned



The r eason why the lanp 26 is constituted as above and made det achabl e

whol ly as one unit is that the replacenent thereof shd ' fore—+h—a
sinple manner to further facilitate the use thereof si.,uiﬁﬁBNﬁﬁﬂ‘SHEET

- 15 -
st ronger

service life of the lanp 23 is sacrificed f¢r lattaining a
bri ght ness as noted previously. In this conpect? MAR 1d97i s
- 8 -
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perpendicularly to the bptical axis of an image light which is
incident from the bent front end portion, it is not necessary to change
the optical axis of the light and henéé it is not necessary to use a
reflecting mirror.

Further, in the present invention, a simple zooming' structure
is formed by allowing an objective lens and an imaging device to slide
interlockedly while forming a predetermined relation between the two.

This simple zooming structure utilizes the fact that a
magnification, m, obtained by an optical system has the relation of m
= b/a (a: distance between an object to be observed and the objective
lens, b: distance between the objective lens and the imaging device).

The value of m = b/a is changed continuously by allowing the objective

“ lens and the imaging device to slide in an interlocked state which

‘satisfies the reldtion of 1/a + 1/b = 1/f (f: focal length of the

objective lens). As a result, it is possible to change magnification
whilé maintaining the image pick-up apparatus at a predetermined
ceétain distance from the object to be observed.

A preferred structure of such interlocked sliding of the
optical systeﬁ and the imaging device utilizes a cam structure. More
specifically, the objective lens is held in a fixed state by an
optical system holding cylinder having a roller projection on the
periphery theredf, while the imaging device is held also in a fixed
State by an imaging device holding cylinder having a roller projection

on the periphery thereof. The holding cylinders are both held slidably

by an intermediate cylinder having a rectilinear guide slot formed on

the periphery thereof. Further, the intermediate cylinder is held for



preferable in mounting and renoving operations to utilj pount i ng

hole 30 fornmed in the case 5, provided that a conplica I&PMGM\]’[‘GS E‘E‘T
results. Therefore, instead of this structure there eta-——

structure wherein a suitable receptacle portion for thle |no yof
renoval of the lanmp unit is forned in the interior of e gg@@agjamd
The diffusion preventing mrror 27 is-f®r-preventing thed4ght_ from tihg
| anps 23, 23, ... fromentering the optical path of tHe optical neans
directly and for directing the light efficiently to th ]
observed. The mrror 27 is provided so as to cover the Ilanmps 23, 23, ..
from aboveréidtdvearetation by a cam cylinder having cam slots for the optical

system and the imaging device, respectiyely, which cam slots are formed
in the periphery of the cam cylinder. Upon rotation of the cam cylinder,
the roller projections which are engaged through the guide slot of the
intermediate cylinder with the cam slots for the optica]'system and
the imaging device, respectively, of the cam cylinder, are all
individually restricted their movement by the cam slots each formed in
a predefeémined curvilinear shape. Consequently, the objective lens
and the imaging device slide interlockedly under a predetermined
relationship while their rotation is prevented by the guide slot of
the intermediate cylinder.
[Brief Description of the Drawings]

: F1g 1isa constructlon diagram of an image pick-up apparatus
according to a first embodiment of the invention;

Fig. 2 is a partial perspective view of the image pick-up
apparatus of the first embodiment;

Fig. 3 is a perspective view showing a relation between a lamp
unit and connecting terminals in the image pick-up apparatus of the
first embodiment;

Fig. 4 is an electric circuit diagram of the image pick-up
apparatus of the first embodiment;

Fig. 6§ is a construction diagram of an image pick-up apparatus
according to a second embodiment of the invention;

| Fig. 6 is a partial perspective view of the image pick-up
apparatus of the second embodiment;

Fig. 7 is a perspective view showing a relation between a lamp



The i ghting/processing unit 28 conprises a diffuse
absorbing plate 36 and the first polarizer 22, whic
of der successively fromthe side closer to the | anp

intersect the radiation of light fromthe lanp unit. hq @Ak weys
absorbing plate 36 functions to renove heat rays fromghe 1light emijtt
fromthe |anps 23, 23, ., thereby prd@®enting the rjs ' rn

tenperature of the case 5. The first polarizer 22 f
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the light emtted fromthe | anps 23, 23,....

resulting polarized light is utilized as explained
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Embodi ment ufift dandd cbnnéetingSierminals in the image pick-up apparatus of the

second embodiment; '

Fig. 8 is an electric circuit diagram of the image pick-up
apparatus of the second embodiment;

Fig. 9 is a construction diagram of an image pick-up apparatus
according to a third embodiment of the invention;

Fig. 10 is an exploded perspective view of a slide mechanism;

Eig. 11 is a construction diagram of an observation system
using the image pick-up apparatus of the third embodiment;

Fig. 12 is an explanatory diagram showing a relation among an
object to be observed, an objective lens and an imaging device; and

Fig. 13 is a construction diagram of an image pick-up apparatus
in a conventional magnifying system.

[Forms for Practicing the Invention]

Embodiments of the present invention will be described
hereinunder. |
First Embodiment (Fig. 1 to Fig. 4)

An im#ge pick-up apparatus 1 according to this embodi@pnt
indludés an imaging means 2, an optical means 3 and a light source
means 4, which are enclosed within a case 5. It is of a size which
permits'the apparatus to be grasped easily by one hand. Its front ehd
portion is bent in an inclined state so as to be suitable for observing
the face skin while the apparatus is held by one hand.

The imaging means 2 comprises an imaging device 10 using a CCD
and a control circuit unit 13 for controlling the imaging dévice 10

and for amplifying an image signal.

d



An fnage pi ck-up apparatus 201 according to this evbedFﬁeﬂ%—Fs——bachally
the sanme as in the first enbodi nent, REPEACEMENT: SHEET

as shown in Fi pri ses
afA i magi ng nmeans 202, an optical means 203, and a lfi gnt
- 16 - source neans 204, which are enclosed in a ¢asg AR 199e | nhge
pi ck-up

- 11 -

The optical means 3 comprises an optical lens 14 and plural
flare stops 15, 15, .... The flare stops 15, 15, ... are provided
projectingly in an annular form to form a minimum optical path T
required. The formation of such optical path T by the flare stops 15,
15, ... is extremely useful in obtaining a clear image.

In association with the optical means 3, a polarizing unit 16
is disposed just in front 6f the optical lens 14. Further, in the
optical pdth between the optical lens 14 and an objection M to be
observed there is disposed a reflecting mirror 17 in a front position

'with respect to the polarizing unit 16.

The polarizing unit 16 comprises a second polarizer 18 and a
polafization plane rotating means 19. Polarized light obtained by a
first polarizer 22 which will be described later can be shut off by
turning ON a non-reflection image switch 21 provided on the outer
surface of the case 5. More spécifically, in this embodiment, a liquid
crystal is used as the polarization plane rotating means 19. As shown
in the circuit diagram of Fig. 4, upon turning ON of the non-
reflection image switch 21, lamps 23, 23, ... of the light source mggns'
4 which will be described later go on and an oscillator 24 operates, so
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 cut off by the second polarizer
18. Conversely, when the non-reflection image switch 21 is OFF, the
polarized light can pass through the second polarizer 18.

It is a-reflection image switch 25 that is disposed in parallel

with the non-reflection image switch 21, When the switch 25 is turned



apparatus 201 has a body portion of a size which pe & grasp
the body portion easily by one hand. On the other mREPLACWE TSM
portion of the apparatus 201 is bent in an inclined|sfate with respect to
t he body portion to suit the observation of, for ex amal d,2 MARelGBACe sk| n

while the body portion is held by one hand. fhe i magi ng nmefans 202, -
li ke the imaging means 2 in the first 1enbodi ment, ‘o|p|i>c> am—tmegi ng
device 210 using a CCD and a control «circuit unit 13 for controlling the

i magi ng device 210 and for anplifying an inmage signal. But a difference
fromthe imaging neans 2 in the first enbodinent is recognized in that the
i magi ng deON,c@onky Ctheslampsn2BHc 284 .t.o dhetheohight! saurce uieansand go2d8 t hr ough a
flexible cable 214,
! Thus, by utilizing the polarxzed light, it is made possible to
select an image light and perform more versatile observations. The
light from the object M to be observed is classified into a surface
reflected light reflected directly by the surface of the object M and
a non-surface reflected light which has once passed through the
surface layer of the object M. The surface reflected light retains
the polarizability obtained by the fibst polarizer 22, whereas the
non-surface reflected light loses polarizability and becomes a natural
light. Therefore, an image containing such surface reflected light
and an image not containing it can be observed selectively according
to whether the polarized light is allowed to pass or cut off. By such
a selective observation it is made possible to observe a surface state
or structure of an object which can be seen more clearly by the usé of
a surface reflected light, as well as a surface state or structure of
an object which can be seen moée clearly by the use of a non-surface
refledted light, both in a state easier to see. Thus, the versatility
of observation is attained. _ -*
The reason why the polarizing unit 16 is disposed just in front
of the optical lens 14 is that the maximum operating temperature of the
polarization plane rotating means 19 using liquid crystal is about 40
° C, but the temperature near the light source means 4 which will be
described later sometimes exceeds the maximum operating temperature,
so at such a higher temperature the polarization plane rotating means
19 may not operate accurately.

The reflecting mirror 17 is provided for changing the optical



t hat I's, the imaging device 210 is rendered novable freel'y with respect to
the control circuit unit 213. Utilizing suchpf+ee mnvability,

necessity
a color fi
The col or
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i ragi ng device 210 is disposed in such a nmanner that REPEAEE Ut
surface 210f of the inmaging device 210 is orthogonal-jt MERT HER] A
of an image |ight which is incident front the bent ffo t1§?¥%kqg gf e
| mge pick-up apparatus, that is, i u3ch a nmanner ap fo ng?f e tfh

. I

of changing the optical axis of the image |}jg

Gd)

this

|ter 215 that is disposed in front of the |i maging device 21Q.

filter 215 functions to adjust the

path in accordance with the inclination of the front end portion
mentioned previously. It is a surface reflection type. More
specifically, a reflective surface of the reflecting mirror 17 is
exposed and light is reflected directly by the exposed reflective
surface, unlike an ordinary type of mirror in which a, reflective
;urfaée is formed at the back of a transparent material (e.g. glass)
and light passes through the transparent material at the time of
reflectiqn{-.

- The use of such a surface reflection type reflecting mirror is
related to the foregoing polarization. Mbre particularly, since the
polarizing unit 16 must be disposed in a position rearer than the

reflecting mirror 17 for the reason stated above, the passage of

"polarized light through a transparent material will result in the

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

As shown in Figs. 2 and 3, the lamp unit 26 compriseg‘a
plurality (four in this embodiment) of lamps 23, 23, ... arranged side
b§ side on a board 29. It can be mounted and removed through the
board 29 with respect to a mounting hole 30 formed in the case 5.

As shown in Fig. 4, the four lamps 23, 23, ... are connected in

series, and assuming that a rated voltage of each lamp 23 is 2.5V, a

voltage of 12V is applied to the series-connected lamps. This is

‘because by applying a voltage 20% higher than the total rated voltage

of 10V of the four lamps 23, 23, ... there is obtained brightness



mav%length characteristics of |light which enters the i nmag-ng.device

I n accordance with col or characteristics of the imaging BMENT QI
ot her conponents there are used optical nmeans 203, opticaIJ L?@“"&ESHEEE

stops 217, polarizing unit 218, second pol arizer 220,
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223,

210,

pol ari zation plane rotating nmeans 221, non-reflleqti 8@ M'?\%dgwsm t ¢

- 14 -

which is twice the brightness obtained at such rated voltage. On the
other hand, the service life is reduced to about one tenth.

The reason why such strong briéhtness is to be obtained at the
sacrifice of the service life is that it is intended to realize in a
narrow space a lighting force which can afford a sufficient brightness
even. if there occurs extinction due to the first and second polarizers
22, 18.

Further, the reason why the lamps 23, 23, ... are connected in
series is that it is intended to reduce the size of the lamp unit 26
and simplify the structuré of an electric system, for mounting in a
narrow space. More specifically, the size of each lamp is reduced by
using a lamp of 2.5V in rated voltage to thereby attain the reduction
in size of the lamp unit 26, and a power supply of 12V necessary for
the oscillator 24 can be used also for the lamp unit 26 without using
a transformer to thereby simplify the structure of the electric
system.

On the board 29 is formed a partial power-supply circuit 31 for
the lamps 51, for example by printing, with terminal receiving hé}es
32, 32 being formed in both end portions of the circuit 31. When the
lamp unit 26 is mounted into the mounting hole 30 as mentioned
previously, terminal pins 33p of connecting terminals 33 are fitted in
the terminal receiving holes 32, 32 to make connection with a power-
supply circuit 34 in Fig. 4.

The reason why the lamp 26 is constituted as above and made
detachable wholly as one unit is that the replacement thereof should be

done in a simple manner to further facilitate the use thereof since the

h



first pol ari zer 224, 1ight source neans 204, |anp 225, oscillator

reflection inmage switch 227, lanp unit 228, diffusion prex&ngéﬁ
ME

229, lighting/processing unit 230, partial power-supply (g

term nal receiving hole 234, nounting hole 232, connectirng
term nal pin 235p, diffuser panel 237, and heat rays abg
Si nce these conponents are the sane as 1% the first enbe
expl anations thereof are here omtted. Third Enbodi nent
12) - As shown in Fig. 9, the inmage pick-up appar

to this enmbodi nent contains an optical systemunit 310 and an i magi ng

311, and iseavéce prifei dédthe tllamp 23 gi isagrifided¥dr dbtainmagea stronger '

brightness as noted previously. In- this connection, it is most
preferable in mounting and removing operations to utilize the mounting
hole 30 formed in the case 5, provided that a complicated structure
results. Therefore, instead of this structure there may be adbpted a
structure wherein a suitable receptacle portion for the mdunting and
removal of the lamp unit is formed in the interior of the case 5.

The. diffusion preventing mirror 27 is for preventing the light
from the lamps 23, 23, ... from entering the optical path of the ’
optical means 3 directly and for directing the light efficiently to the
object M to be observed. The mirror 27 is provided so as to cover the
lamps 23, 23, ... from above like eaves.

The lighting/processing unit 28 comprises & diffuser panel 35,
a heat rays absorbing plate 36 and the first polarizer 22, which are
arranged in this order successively from the side closer to the lamp
unit 26 so as to intersect the radiation of light from the lamp unit.
The heat rays absorbing plate 36 functions to remove heat rays from the
liéht emitted from the lamps 23, 23, ..., thereby preventing the g?se
of the internal temperature of the case 5. The first polarizer 22
functions to polarize the light emitted from the lamps 23, 23, ....
The lighting using the resulting polarized light is utilized as
explained previously.

Second Embodiment (Fig. 5 to Fig. 8)

An image pick-up apparatus 201 according to this embodiment is

basically the same as in the fir;t embodiment, as shown in Fig. 5, and

it comprises an imaging means 202, an optical means 203, and a light .




pi ck-up apparatus 302 is used as in Fig. 11. An image pi ¢t
apparatus 302 is reproduced on a display 304 of a displa ﬁgm
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and is observed. The image pick-up apparatus 302 and the|d|splray —appa

303 conbine as a set and constitute a nmagnifying observa i3n1zaqur19§y|s

301.
pl ural

formed projectingly in an annular shape to forma mninumoptical path T

required, the formation of such optical path T by those fTare STops— TS

The optical unit 310 conprises an objectivp |ens 313 and

flare stops 314, 314, .... Sinee-the flare stops S+4—314

L = =

u

far

extrenely useful in obtaining a clear imge.
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source means 204, which are enclosed in a case 205. The image pick-up
apparatus 201 has a body'portion of a size which permits the user to
grasp the body portion easily by one hand. On the other hand, a front
end portion of the apparatus 201 is bent in an inclined state with
respect to the body portion to suit the observation of, for example,
the face skin while the body portion is held by one hand.

The imaging means 202, like the imaging means 2 in the first
embodimenf;.comprises an imaging device 210 using a CCD and a control
circuit unit 213 for controlling the imaging device 210 and for
amplifying an image signal. But a difference from the imaging means 2
in the first embodiment is recognized in that the imaging device 210 is
connected to the control circuit unit 213 through a flexible cable 214,
that is, the imaging device 210 is rendered movable freely with respect
to the control circuit unit 213.

Utilizing such free movability, the imaging device 210 is
d}sposed in such a manner that a light 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 of the im&ée
pick-up apparatus, that is, in such a manner as to eliminate the
necessity of changing the optical axis of the image light.

It is a color filter 215 that is disposed in front of the
imaging device 210. The color filter 215 functions to adjust the
wavelength characteristies of light which enters the imaging device
210, in accordance with color characteristics of the imaging device.

As other components there are used optical means 203, optical

lens 216, flare stops 217, polarizing unit 218, second polarizer 220, -



The' i magi ng unit 311 conprises an i magi ng devi ce 315 and a control circuit

unit 318 for controlling the imagi ng device 315 and f&ﬁﬁ%ﬂﬁ+§ﬁ?4q}4uL_.
i mage signal, the imagi ng device 315 and the control ﬂnﬂﬂﬁ“ﬂi NT SHEET
bei ng connected with each other through a flexible
- 18 - cable 319.
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polarization plane rotating means 221, non-reflection image switch 223,
first polarizer 224, light source means 204, lamp 225, oscillator 226,
reflection image switch 227, lamp unit 228, diffusion preventing
mirror 229, lighting/processing unit 230, partial power-supply cireuit
231, terminal receiving hole 234, mounting hole.232, connacting
terminal 235, terminal pin 235p, diffuser panel 237, and heat rays
absorbing plate 238. Since these components are the same as in the
first emquiment, explanations thereof are here omitted.

Third Embodiment (Fig. 9 to Fig. 12)

As shown in Fig. 9, the image pick-up apparatus 302 according
to this embodiment contains an optical system unit 310 and an imaging
.unit 311, and is also provided with a lighting unit 312. The image
pigk-up apparatus 302 is used as in Fig. 11. An image picked up by the
apparatus 302 is reproduced on a display 304 of a display apparatus 303
and is observed.. The image pick-up apparatus 302 and the display
apparatus 303 combine as a set and constitute a magnifying observation
apparatus 301.

The optical unit 310 comprises an objective lens 313 and plural
flare stops 314, 314, .... Since the flare stops 314, 314, ... are
formed projectingly in an annular shape to form a minimum optical path
T required, the formation of such opfical path T by those flare stops
is extremely useful in obtaining a clear image.

The imaging unit 311 comprises an imaging device 315 and a
control circuit unit 318 for controlling the imaging device 315 and
for amplifying an image signal, the imaging'device 315 and the control

circuit unit 318 being connected with each other through a flexible



The;objective | ens 313, flare stops 314, 314, ... and inmaging device 315

of both optical system 310 and imaging unit 311 are adapted to slide |ike

arrow X in interlock with each other by nmeans of a sli gﬂgubvhﬂnlqn1mh|ch

utilizes a cam structure. More specifically, bAGEMEN 3
the slide nechanism conprises a plurality of holding gylfin

321b, 321c, 321d) for the optical systggnand for the i ghﬂ@M% VF&Z’
roller projections 320 (320a, 320b, 320c, 320d) being|f
peri phery of the cylinders 321; an internediate cylinfder—323-having
rectilinear guide slots 322 forned I n the periphery t ereof and a cam

cylinder 3Z@able 319.
The objective lens 313, flare stops 314, 314, ... and imaging
device 315 of both optical system 310 and imaging unit 311 are adapted
to slide like arrow X in interlock with each other by means of a slide
mechanism which utilizes a cam structure.
More specifically, as shown in Fig. 10, the slide mechanism

comprises a plurality of holding cylinders 321 (321a, 321b, 321c, 321d)

for the optical system and for the imaging device, with roller )

projections 320 (320#, 320b, 320c, 320d) being formed on the periphery
of the cylinders 321; an intermediate cylinder 323 having rectilinear
guide slots 322 formed in thé periphery theredf; and a cam cylinder 325
having cam slots 324 (324a, 324h, 324c, 324d) for the optical system
“and for the imaging device, formed on the periphery thereof. These
holding cylinders are combined together so that the holding eylinders
321a, 321b, 321c and 321d are held slidably by thg intermediate
‘¢ylinder 323, which in turn is held by the cam eylinder 325 in a
relatively rotatable manner.

Therefore, as the cam cylinder 325 is rotated by an operating
ring 326, the roller projections 320a, 320b, 320c and 320d are all
individually restricted their movement by the cam slots 324a, 324b,
324c and 324d which are each formed in a predetermined curvilinear
shape, whereby the holding cylinders 321a, 321b, 321c and 321d are
allowed to slide like arrow X. At this time, since the holding
cylinders 321a, 321b, 321c and 321d are restricted their movement by
the guide slots 322 of the intermediate cylinder 323, they are

prevented from rotating with the rotation of the cam cylinder 325.

e —————— et e ¢+ . =



havi ng cam sl ots 324 (324a, 324b, 324c, 324d) for the optical

for the imaging device, forned on the periphery thereoft—These
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cylinders ggidqudrtly, 08 o8 eetiva1eis®s13, rlare stops 314, 314, ... and

imaging device 315, which are held in a fixed state by the holding
cylinders 321a, 321b, 321c and 321d, slide interlockedly while
maintaining a predetermined relation. _

The predetermined relation utilizes the fact that a
magnification, m, obtained by the optical system has the relation of m
= b/a (a: distance between the object M to be observed and the
objective'ieﬁs 313, b: distance between the objective lens 313 and the
imaging device 315, Fig. 12). The objective lens 313 and the imaging
device 315 are ailowed to slide interlockedly so that a and b form a
ratio which affords a stationary state between the image pick-up
apparatus 302 and the object M to be observed, on the basis of a
predetermined relation, namely, a relation of 1/a + 1/b = 1/£ (f£: focal
length of the objective lens), thereby changing m = b/a continuously.
By using such.a slide mechanism‘it is made possible to change the
mégnification in a fixed state of the distance between the image pick-
up apbaratus 302 and the object M to be observed, that is, a so-called
simple zoom structure is formed. As to the interlocking relationLBf
the flare stops 314, 314, ..., these flare stops follow the optical
path T which varies in response to sliding motions of the objective
lens 313 and the imaging device 315.

| The lighting unit 312 comprises a light source 327 and a light
condensing guide 328 for radiating light from the light source 327

efficiently to a portion to be observed.
In the light source 327, light from an external light-source

lamp (not shown) is conducted up to the image pick-up apparatus, using

ng



alFowed to slide like arrow X. At this tine, since the ﬁﬁﬁﬂing cylinders

321a, 321b, 321c and 321d are restricted their nnvenent[EE-—Lhe—guLde_sLats '
322 of the intermediate cylinder 323, they are prevent ¢REPLAGEMONT RHBET

with the rotation of the camcylinder 325. e
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a bundle of optical fibers extending through a cable 329, and front
ends for irradiation of optical fibers.329f, 329f, ... of such optical
fiber bundle are.implanted in an annular holding member 330. Light
-radiated from the irradiating front ends of the so-arranged optical
fibers 329f, 329f, ... reaches an incident end face 330 formed at a
base end of the light condensing guide 328 which will be described
below.

The light condensing guide 328 is formed in a hollow
semié}herica! shape or a cylindrical shape having a hollow
semispherical'front portion, using a transparent material, e.g. an
acrylic resin. A base end of its rear end portion is formed as the
incident end face 330, and a théough hole 331 is formed centrally of
its front portion. The light radiated from the light source 327
through the incident end face 330 travels through the solid interior
under total reflection and is conducted up to the through hole 331,
then radiates the portion to Be observed of the object M in a neaily
.horizontai state from the inside surface of the hole. At the same time,
light thch has leaked inside the light condensing guide 32B withqlit
entering the incident ‘'end face 330 illuminates the portion to be
observed as a drop light from above. The light condensing guide 32B
also has a focusing function. With its front end abutted to the
object N to be observed, the objective lens 313 is focused on the
object M.

Although in this third embodiment the simple zoom structure
thereof is applied to the method in which light is conducted through a

bundle of optical fibers from an external light-source lamp, that is,



Consequently, the objective lens 313, flare stops 314, 314, ... and .

i mgi ng device 315, which are held in a fixed state by RE_ MEAE cunn
cylinders 32l1a, 321b, 321c and 321d, slide interlockedlly ol ?E&;%I ng
a predeterm ned rel ation. The predeterm ned fellatjon utilizep |he
fact that a magnification, m obtained by the optical |systb2Mids139Re
relation of m = b/a (a: distance betwBdn-the object M{td be observed fangd
the objective lens 313, b: distance between the objec{ive | ens 3I3and f he
i magi ng device 315, Fig. 12). The objective | ens 313 ahd-t-he inmaging

device 315 are .allowed to slide interlockedly so that a and b forma ratio
whi ch af f opBisextespal | bightysaureec lanp weshodhdl ti eafchbgidope gasily by those

skilled in the art to apply the simple zoom structure of this
embodiment to such a light-source lamp built-in type structure as in
each of the first and second embodiments on the basis of this third

embodiment.
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I magi ng devi ce 315. A

(1) A magnifying observation apparatus for reproducing an image of
an object to be observed which has beeﬁ picked up by an image pick-up
apparatus onto a monitor.display and observing it, said image pick-up
apparatus having indorporated therein at least an imaging device, 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 a light-source lamp for lighting the object to be observed.
(2) A magnifying observation apparatus according to Claim 1,
wherein said light-source lamp is formed as a lamp unit COmprising a
plurality of lamps arranged in a predetermined state on a board in such
a manner that the whole of the lamp unit can be mounted to and removed
from said image pick-up apparatus.
(3) A magnifying obéervation apparatus according to Claim 1 or
Claim 2, wherein a front end portion of said image pick-up apparatus
is bent sideways, and said imaging deQice is incorporated in the image
pick-up.abparatus in such a manner that a light receiving surface of
the imaging device is orthogonal to an optical axis of an image light
which is incident from the thus-bent front end portion of the image
pick-up apparatus.
(4) A magnifying observation apparatus accordihg to any of Claims 1
to 3, wherein an objective lens of said optical system and said imaging
device slide in interlock with each other while satisfying the relation
of 1/a + 1/b = 1/f (a: distance between the object to be observed and
the objective lens, b: distance between the objective lens and the

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

- \ ) ' eet Has Been Replaced
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The lighting unit 312 conprises a |light source 327 and a |ight condensing
guide 328 for radiating light fromthe |ight source 327 eff|C|entIy to a

portion to be observed. In the light source 3 - f-+-er-an
external light-source |anp (not shown) is conducted u HIAGEMEM iy
pi ck-up apparatus, using - 2O
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(5) A magnifying observation apparatus according to Claim 4,

wherein said objective lens is held fn a fixed state by an optical
system holding cylinder having a rolier projection formed oh the
peribhery thereof, said imaging device is held in a fixed state by an
imaging device holding cylinder having a roller projection formed on
the periphery thereof, both said holding cylinders being held slidably
by an intermediate cylinder having a rectilinear guide slot formed on
the peribﬁery thereof, said intermediate cylinder being held
relatively rotatably by a cam cylinder having a cam slot for the
optical system and a cam slot for the imaging device, said cam slots
being formed in the périphery of the intermediate cylinder, and said
_objective means and said imaging device are allowed to slide in
“interlock with each other while forming a predetermined distance
relation in response to rotation of said cam cylinder through the
roller projections which are engaged with the cam slots Qf the cam

cylinder through the guide slot of said intermediate cylinder.
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a bundl e of optical fibers extending through a cable 329, and front ends

for

i rradi ation of optical fibers 329f, 329f, ... of such optical fiber

bundle are inplanted in an annul ar hol di ng menber 330. Light radiated from
the irradiating front ends of the so-arranged optical fibers 329f, 329f,

condensi ng guide 328 which will be desc24bed bel ow REHE'I"ECETVEW‘ grmey
condensing guide 328 is fornmed in a hollow sem spherical shapeot

cylindrical shape having a hollow sem spherical front port on,
transparent material, e%&\ v g 1MBR B7

reaches an incident end face 330 fornmed at a base end 9£=LheAilnht

o]

A

GNIFYING OBSER ATION APPARATU

ABSTRACT-

The present invention relates to a magnifying observation

apparatus of a video type in which an image of an object to be observed-

which has been picked up by an image pick-up apparatus incorporating an-

imaging device 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 1nventxon, 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 thé image of the object

to be observed on the imaging device, and a Liéht-sourée lamp for
lighting the object to be observed, are incorporated in the image

pick-up apparatus.
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acrylic resin. A base end of its rear end portion is forned as the
i ncident end face 330, and a through hole 331 i.s fornmed centrally of its
front portion. The light radiated fromthe |ight source 327 _through the

i ncident end face 330 travels through the solid interior
reflection and is conducted up to the through hole 331,
portion to be observed of the object W &n=a nearly hori;

the inside surface of the hole. At the sane tine, |ight
i nside the Ilght condensi ng gui de 32B wi thout entering f{
face 330 illumnates the portion to be observed as a dr(

d ) - Y
REPEACEMENT, SHEET
omtal state from

|6h2ﬂkHRIQQZkej
h¢ incident end
bp 1 ght Trom

l-

gfunction. Wth

above. The |ight condensing guide 32B also has a focusi
its front end abutted to the

ffn.sl- SR
]
i
—L“—l_.“"——
_//‘Q
<l 7N
W |
’_v"' \\- 9
o -
v—<
3
-— \ 1|
0
.-n—.
N




object N to be observed, the objective lens 313 is focused on the object

M Al though in this third enbodi nent the sinple zoom structure
thereof is applied to the nmethod in which Iight is conducted through

bundl e of -optical fibers froman external Iight-sourp*gt' Yotdat (8FET
_ 2 1 _ ; I W LN _.‘ .<- r;..,- FIE N O

-2 -

12 MAR 1997
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Fig. 2
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an external |ight-source |anp nmethod, it can be done easily by those
skilled in the art to apply the sinple zoom structure-ofethis enbodi nent
to such a light-source lanmp built-in type structure as in each of the

first and second enmbodi nents on the basis of this third Fog-TaN
22 CLAI M5 REEEE@E@?%EJ -
1. A magnifyi.ng .observati on apparatus -f & -r eproduc- .
ing an i mage of an object to be observed which has been 12 MAR 1097 i
' | ]
Fig- 4
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pi cked up by an i mage pick-up apparatus onto a nonitor
di splay and observing it, said imge pick-up apparatus
having a structure with a case of an essentially one-

handed grapsabl e size, said case having a view ng h?hew~

fornmed therein and encasing therein at |east an i maqREBLACEMENT SHEFTE
device, a control circuit unit for the #magi ng devi de,=an

optical systemfor focusing the image of the object |td b{ei MAR 1997
observed :on the i magi ng device, and a |ight-source
| anp encases by the casing for lighting the object tjolhe =
observed through the view ng hol e. _
2. A magni fying observation apparatus according to crHar#frd: f ai d
|l ight-source lanp is forned as a - | anp unit
conprising a plurality of lanps arranged in a

predeterm ned state on a board in such a manner that

the whole of the lanp unit can be nounted to and re-

noved from said i mage pi ck-up apparatus.

3. A magni fying observation apparatus according to.

claim1, wherein a front end portion of said i nage pick-

up apparatus i s bent sideways, and said inmaging device

is incorporated in the image pick-up apparatus in such a

manner that a |ight receiving sur%gﬁe of the-imaging
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device is orthogonal to an optical axis of an inmage 1ight
which is incident fromthe thus-bent front end portion

of the inmage pick-up apparatus.

magni fyi ng observati on apparatus according to

claim1 wherein an objective lens of said optical system
device slide in interlock with each = 5 =

other while satisfying the relation of 1/a+ 1/b= 1/f (a:

REPLACEMENT SHERT
S E

di st ance j

bet ween the object to be observed and the
objective lens, b: distance between the objective |ens

and the imagi ng device, f: focal length of the objective

| ens).

apparatus‘gz%ﬁgﬁrng ?5 :

wherein said objective lens is held in a fixed

state by .an optical system hol ding cylinder having a

roller projection formed on the periph th %32{ sai d
i maging device is held in a fixed state,by a gi ng
devi ce holding cylinder having a roller jection i

5. A magni fying observation

claim 4,

205

formed on the periphery thereof, both_g
cylinders.being held slidably by g

.

der having a rectilinear guide_z
"ery thereof, said internedi

25 231
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tively rotatably by a camcylinder having a camslot for
the optical systemand a camslot for the inmagi ng de-
vice, said camslots being forned in the periphery of the
intermedi ate cylinder, and said objective |l ens and said

i magi ng device are allowed to slide in interlock with

each other while fornmng a predetermlﬁufcnstance T Y —
relation in response to rotation of said cam cylinder REPLACEW%@& SHART
through the roller projections which are engaged with T
the camslots of the camcylinder through the guide sl ot 12 MAR 1997 ;
of said internmediate cylinder

23 6. A magnifying observarrun—appara%uJ
for reproduc-- ing, on to a jnpnitor "display,

an i mage of an-object to be

Fig. 8
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observed which has been picked up by an i mage pi ck-up
apparatus said image pick-up apparatus having incorpo-
rated therein at | east an imagi ng device, a control cir-
cuit unit for the inmaging device, an optical systemfor
focusing the image of the object to be observed on the

i magi ng device, and a |ight source nmeand for |ighting E&%ﬁ - ﬂ‘ﬂpw
the object to be observed, the optical systemincluding ImﬁEN SHEET
an objective l-ens. and wherein the objective lens of saig 2M
opti cal systen1and said i magi ng device slide in interlogk AR 1997
with each other while satisfying the relation of
1/ a+1/ b=1/f, where a is the distance between the
object to be observed and the objective lens, b is the -
di st ance ﬂ@ﬁ%éah-thégobjectlve | ens and the inmaging
device,. and f is the focal length of the objective |ens.
7. A magni fying observation apparatus that includes .
an i mage pi ck-up apparatus for reproducing, onto a
nonitor display, an inmage of an object |ocated proxi-
mat e the i mage pick-up apparat us mhicr—has—bemn
pi cked up- by an i mage pi ck-up apparatys the ijfage
pi ck-up apparatus including a casing Having alview ng
hol e formed therein and further including at |east 8
. T~~~
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i magi ng device, a control circuit unit for the inaging

devi ce,

an opti cal

object to | ocated proxinate the viewi ng hole on the

i magi ng devi ce,
object to be observed, wherein said |ight-source lanp i
formed as a lanp unit conmprising a plur® ity of |anps afREPOAGEMENE JMEET

and a light-source

| anp for

predeterm ned state on a board in such a
manner that the entire lanp unit can be nounted to
| mage pi ck-up appar at us.

observati on apparatus according to
wherein a front end portion of said inage pick-

up apparatus is bent sideways,

system for focusing the inmage of an

'and

and said i magi ng device

i ghting the

(@M

claimZ?

SR

is incorporated in the imge pick-up apparatus in such a

manner that a |ight
device is orthogonal
which is incident fromthe thus-bent front end portion

to an opti cal

of the inmage pick-up apparatus. ,
magni f yi ng observation apparatus accordi ng toQ
claim7, wherein an objective |lens of said op
and said imaging device slide in interlock w

other while satisfying the relation of 1/ 1/?%1
P
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where a is the distance between the object to be ob-
served and the objective lens, b is the distance between
the objective lens and the inmaging device, and f is the
focal length of the objective |ens.

24 10. A magni fyi ng observati on appar at u§ya

claim, “wherein said obj ective lens i~sSheld in a fixed
state by an optical system hol ding cylinder having a
projection fornmed on the periphery thereof, said

device is held in a fixed state by an i magi ng

12 MARI
devi ce ﬂggél

cylinder having a roller projection forned jon
t hereof, both said hol ding cylinders being theld slidably by
an internediate cylin: der having a rectilinear gu de STot
formed on tﬁ‘e}-;ﬁr rph-1 1
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ery thereof, said internediate cylinder being held rel a-

tively rotatably by a camcylinder having a camslot for t he
optical systemand a camslot for the imging de- vice, said
camslots being formed in the periphery of the |nterned|ate
cylinder, and said objective lens and said . _
are allowed to slide in interlock with 10 - LBERLA@@W%%MMSHE T
form ng a predeterm ned distance CF relati n_regﬁeﬁse—%% N
rotation of said cam cylinder t hr ough t1e r ions
whi ch are engaged with the cam sl ots of qééﬁﬁ@?@?z er i
t hrough the guide sl ot of said intermnmed a e.cylinder :
11. A magni fyi ng observation apparatus that includes - an i nage
~ pi ck-up apparatus for reproduci ng an i mage of : 2t uu,ccf
| ocat ed proxi mate the i mage pick-up appara- tus onto a-
noni tor di splay, said inmage pick-up apparatus o conprising a
casi ng having a view ng hol t he casing encl osing at | east

an i magi ng device, a control®xircuit unit for processing a signal received
from the i.magi ng device and emtting a video signal, an
optical systemfor focusi ng the inmage of an object |ocated
proxi mate the view ng hol ey i magi ng device, and a |light-source
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fot |ighting the object to be observed. 12. A magni fying

obsServation apparatus according to claim1l, wherein said
light-source is a lanp unit that conprises at |east one | anp
arranged on a board such .that the lanmp unit can be nounted to
and renoved from . said i mage pi ck-up appatatus -
13. A magni fying observation apparatus &&cording to REPLACEE » rahpie 11,
wherein a front end portion of said image p-Ek-tp—-apparaf us is
‘bent sideways.’ _ 14. A magnifying obsefv ti{?&ﬁ@£ﬁ# tup |
according to claim11l, wherein an objeg¢tive 9/ saf d
optical sys- tem and said i nagi ng devi ¢elslide in interlpck
wi th each ot her. 15. A magni fyi ng observagion
apparatus according to claim1l, whereta—the—in ick-lup
apparatus is i g. 13 nected to the nonitor by a wire that
transmts infornma- tion fromthe i maging device to the
noni t or.
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25 O
I ncl udes

i mge of .
appar at us
appar at us

| east an

t he i magi ng

i mage of an

|'i ght-source | anmp
observed.
according to
means is a
arranged on
nounted to and
appar at us.
according to

REPLACEMENT SHEET
| 07MaY 1997

16. A magni fyi ng observation apparatus t /féf*

-2, IR0

an i mage pick-up-apparatus for reproducing an

an object |ocated proxihmate to i mage pick-up
onto a nonitor display, said-inmage pick-up
conprisi?ﬁ; a casing, the casing enclosing at

CLAIMS magi ng device, a control circuit unit for

1. AIRYERRingbbseivati6m bpsat&tud forfreproli@eusi ng t he

ing anGRbACHS aRBbfect 1dSeiobBGEQwHRNI HaSbeedaNd a

picked up by an¥RBE picRluplappiratus @ntdEmeniioect to be
displa} and Obs¥eeing fity k41§ imBge picRiupQippadamsr at us
having @l sthuBtulé with &caéd) of ah (esdenllly 682dr ce | anp
handed igpapditilé sikd)3hid vasehidvisga aiewiggihdleone | anp
formed theoéin dnd eidasinP 2liertinat lasganimagingan be

device, a comtnal\ohduit uainferthe imagige dpvicd anip

optical shStemXonfognsifig/ thegmepsef thebbjoct tappar at us

observed on the imaging device, and a light-source
lamp encases by the casing for lighting the object to be

..observed through the viewing hole.

i 2. A magnifying observation apparatus according to

. ¢laim 1, wherein said light-source lamp is formed as a

!amp unit comprising a plurality of lamps arranged in a

predetermined state on a board in such a manner that

the whole of the lamp unit can be mounted to and re-
oved from said image pick-up apparatus.

f 3. A magnifying observation apparatus according to.

tlaim 1, wherein a front end portion of said image pick-

""up apparatus is bent sideways, and said imaging device

is incorporated in the image pick-up apparatus in such a
manner that a light receiving surface of the imaging
device is orthogonal to an optical axis of an image light
which is incident from the thus-bent front end portion
of the image pick-up apparatus. ‘

4. A magnifying observation apparatus according to

claim 1 wherein an objective lens of said optical system

and said imaging device slide in interlock with each

other while satisfying the relation of 1/2+41/b=1/f (a:

distance between the object to be observed and the.

objective lens, b: distance between the objective lens

and the imaging device, f: focal length of the objective -

lens).

5. A magnifying observation apparatus according to
claim 4, wherein said objective lens is held in" a fixed
state by an optical system holding cylinder having a
roller projection formed on the periphery thereof, said
imaging device is held in a fixed state by an imaging
device holding cylinder having a roller projection

" formed on the periphery ‘thereof, both said holding

cylinders being held slidably by an intermediate cylin-
der having a rectilinear guide slot formed on the periph-
ery thereof, said intermediate cylinder being held rela-
tively rotatably by a cam cylinder having a cam slot for
the optical system and a cam slot .for the imaging de-
vice, said cam slots being formed in the periphery of the
intermediate cylinder, and said objective lens and said
imaging device are allowed to slide in interlock with
each other while forming a predetermined distance
relation in response to rotation of said cam cylinder
through the roller projections which are engaged with
the cam slots of the cam cylinder through the guide slot
of said intermediate cylinder.

I



clai.r.n 16, wherein a front end portion of said inmage

pi ck-up apparatus is bent sideways. ~19. A negni fying
observation apparatus according to claim 16, further
conprising a viewing hole forned in t he casing and

wherein said optical system focu%eil];l f ing observation apparatus fo¥' 8 f ;an

obj ect |ocated proximte the wﬁgvl&q ltordls an 1m eofan
i magi ng devi ce. obse é agﬁ ﬁ:n lgggar at us
according to app srg;u aNSEEL E

sai d optical sys- rated there eﬂ‘l@ﬂ aﬁ?th 9{1@9 dtfo? cﬁ'l ide in
interlock with each cuit unit for tRe 64, :%? LEAL PN

21. A magni fying observation ams eﬁssgy&%mgosﬁcpdoaa gl gL N an

objective lens of said optical if4ging device, and a light source mleSAY fo? LightiRd! € :t 0
adj ust magni fication. 22. A maghé bijefttoVWesddkerdtd, Rhe BptacH @is&@n?&.@&&‘ﬁig ng to
clai m-16, wherein the inage pi clg-dbfectpdRndbntbwherefiOthe objective lens of said ..
nected to the nonitor by a w r&:ptxbﬂfsydtéxﬁﬁﬁdﬂaﬁcb‘m&gﬁigd&@xce slide in interlock

signal fromthe imaging devi ce with tdach nothiet Owhile satisfying the relation of 23. A
magni fyi ng observation appar at Ugah&t=I/iciieesa is the distance between thean i mage
pi ck-up apparatus for repr oduciqbipcam berabsereed and the objective lens, b is tlen obj ect

| ocated proximate the image pi clistange dpiyeeea-the objective lens and the imaging
P : J - device, and f is the focal length of the objective lens.

7. A magnifying observation apparatus that includes. .’
an image pick-up apparatus for reproducing, onto a
monitor diSplay, an image of an object located proxi-,
mate the image pxck-up apparatus which has been
picked up by an image pick-up ‘apparatus the 1mage
pick-up apparatus including a casing having a viewing
hole formed therein and further including at least an
imaging device, a control circuit unit for thc imaging
device, an optical system for focusing the image of an .
object to located proximate the viewing hole on the
imaging device, and a light-source lamp for lighting the
object to be observed, wherein said light-source lamp is
formed as a lamp unit comprising a plurality of lamp$

REPLACEMENT SHEET arranged in a predetenmned state on a board in such a
_ manner that the entire lamp unit can be mounted to and
07 MAY 1997 removed from said image pick-up apparatus.
8. A magnifying observation apparatus according to

claim 7, wherein 2 front end portion of said image pick-
up apparatus,is bent sideways, and said imaging device
is incorporated in the image pick-up apparatus in such a
manner that a light receiving surface of the imaging
device is orthogonal to an optical axis of an image light
which is incident from the thus-bent front end portion
of the image pick-up apparatus.

9. A magnifying observation apparatus according to
claim 7, wherein an objective lens of said optical system
and said imaging device slide in interlock with each
other while satisfying the relation of 1/a+ 1/b=1/f,
where a is the distance between the object to be ob-
served and the objective lens, b is the distance between
the objective lens and the imaging device, and f is the
focal length of the objective lens.

\
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tus onto a nonitor di spl ay, said indage pick-up appar at us

conprising a casing having a view ng hole, the casing

enclosing at |east an inaging device, a control circuit

unit for the inmaging device, an opti cﬂ ~system for focus-

ing the image of an object |ocated proximte the view

ing hole on the imagi ng}%ﬂ@%,’“f?m ahseqvatipn appeiaisasgerding to

prising an objective F % gherein srid abjective lany issheldrig-a fixed

ni fication. state by an optical systamrhghding icylindérs baviagi on appar at us
‘according to roller projection|faimed8n the petipheryathpreod,i sagd a | i ght - sour ce
| anp uni t imaging devicatisiheld inlasfixed $tewsby ancinlaging ar r anged on a
board such device holdingatylifder] hapingnat ralle projeeisit ed to and
renoved from formed on thespériblieryghefiof Kboth 84182Kaldite:

26 cylinders being held slidably by an intermediate cylin-
' der having a rectilinear guide slot formed on the periph-
‘ery thereof, said intermediate cylinder being held rela-

tively rotatably by a cam cylinder having a cam slot for

the optical system and a cam slot for the imaging de-

vice, said cam slots being formed in the periphery of the

intermediate cylinder, and said objective lens and said

imaging device are allowed to slide in interlock with

each other while forming a predetermined distance

relation in response to rotation of said cam cylinder

through the roller projections which are engaged with

the cam slots of the cam cylinder through the guide slot

of said intermediate cylinder. '

11. A magnifying observation apparatus that includes
an image pick-up apparatus for reproducing an image of
an object located proximate the image pick-up appara-
tus onto a monitor display, said image pick-up apparatus
comprising a casing having a viewing hole, the casing
enclosing at least an imaging device, a control circuit

unit for processing a signal received from the imaging
REPLACEMENT SHEET device arl:d emitting a video signal, an optical system for
focusing the image of an object located proximate the
07 MAY 1997 viewing hole on the imaging device, and a light-source
for lighting the object to be observed.

12. A magnifying observation apparatus according to
claim 11, wherein said light-source is a lamp unit that
comprises at least one lamp arranged on a board such
that the lamp unit can be mounted to and removed from
said image pick-up apparatus.

13. A magnifying observation apparatus according to
claim 11, wherein 2 front end portion of said image
pick-up apparatus is bent sideways. '

14. A magnifying observation apparatus according to

claim 11, wherein an objective lens of said optical sys-
tem and said imaging device slide in interlock with each
other. :
15. A magnifying observation apparatus according to
claim 11, wherein the image pick-up apparatus is con-
nected to the monitor by a wire that transmits informa-
tion from the imaging device to the monitor.
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25. A magni fyi ng observation apparatus according to claim23, wherein a
front end portion of said inmage pick-up apparatus is bent sideways. 26.
A magni fyi ng. observati on apparatus according to claim 23, wherein an
objective lens of said optical sys- tgg and said inmaging device slide in
interlock wwth each other to adjust magnification. 27. A magni fying
observation apparatus accgs i fdedifindotRLVaich apaedtts that MRlddeRIe pi ck-up.
apparatus is con- nect g ihSpd fiék-FPiPpadtusbr Feptbdiidgd i infag@BpNi t s i nf or ma-
tion fromthe imagi ng deyicsRct Bcitb® pfHRithiteto imagePiek-dp AppRathy | NY

observati on appar at us t lgto hq@m?%ispﬁg, 5B GRa i plckLip appRddtas us for
reproducing an i mage of coMprisiRg @CtasingC tleCehsitgOaididing hhRabtm@ge pi ck-up
appara- tus onto a nonihagingidewitels conddoll cirdHg@nfi oK thiDindpdy at us
conprising a casing havidegca anl epsicaiGsybenefor #busii@Ghe Gmagtedf &£ that is
nmovable in relation to bbRcvomvitkigimaging devichanahliphv-sdiredlaaippar at us further

conprising a control means for lighting the object to be observed.
17. A magnifying observation apparatus according to
claim 16, wherein said light-source lamp means is a
lamp unit that comprises at least one lamp arranged on

a board such that the lamp unit can be mounted to and
removed from said image pick-up apparatus.

18. A magnifying observation apparatus according to
claim 16, wherein a front end portion of said image
pick-up apparatus is bent sideways.

19. A magnifying observation apparatus according to
claim 16, further comprising a viewing hole formed in
the casing and wherein said optical system focuses the
image of an object located proximate the viewing hole .
on the imaging device.

- 20. A magnifying observation apparatus according to
claim 16, wherein an objective lens of said optical sys-
tem and said imaging device slide in interlock with each
other to adjust magnification.

. 21. A magnifying observation apparatus according to
REPL ACEMEN[‘ SHEET claim 16, wherein an objective lens of said optical sys-

‘tem is movable to adjust magnification.
07 MAY 1997 22. A magnifying observation apparatus according to
claim 16, wherein the image pick-up apparatus is con-
nected to the monitor by a wire that transmits a video
signal from the imaging device to the monitor.

23. A magnifying observation apparatus that includes
an image pick-up apparatus for reproducing an image of
an object located proximate the image pick-up appara-
tus onto a monitor display, said image pick-up apparatus
comprising a casing having a viewing hole, the casing
. enclosing at Jeast an imaging device, a control circuit

unit for the imaging device, an optical system for focus-
ing the image of an object located proximate the view-
ing hole on the imaging device, the optical system com-
prising an objective lens that is movable to adjust mag-
nification.

24. A magnifying observation apparatus according to
claim 23, further comprising a light-source lamp unit
that includes at least one lamp arranged on a board such
that the lamp unit can be mounted to and removed from

said image pick-up apparatus.

-
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circuit unit for the imaging device, an optical system |ocated in the

“imge pick-up apparatus for focusing the inage of a R MGFMJ Aoy tul
V4 eHEEY

proximate the view ng hole, the opticajgsystem conp
|l ens that is novable to adjust magnification. 29, gni f
observati on apparatus according to claim28, furthe 0|ﬂ)7 %93
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tem and said imaging device slide in interlock with each
other to adjust magnification.

27. A magnifying observation apparatus according to
claim 23, wherein the image pick-up apparatus is con-
nected to the monitor by a wire that transmits informa-
tion from the imaging device to the monitor.

28. A magnifying observation apparatus that includes
an image pick-up apparatus for reproducing an image of
an object located proximate the image pick-up appara-
tus onto a monitor display, said image pick-up apparatus
comprising a casing having a viewing hole, an imaging
device that is movable in relation to the viewing hole, *
the observation apparatus further comprising a control
circuit unit for the imaging device, an optical system
located in the image pick-up apparatus for focusing the
image of an object located proximate the viewing hole,
the optical system comprising an objective lens that is
movable to adjust magnification. .

29. A magnifying observation apparatus according to,
claim 28, further comprising a light-source lamp unit

_“that includes at least one lamp arranged in the image
pick-up apparatus casing on a board such that the lamp .
unit can be mounted to and removed from said image
pick-up apparatus. «

30. A magnifying observatxon apparatus accordmg to
claim 28, wherein a front end portion of said image
pick-up apparatus is bent sideways.

31. A magnifying observation apparatus according to
claim 28, wherein an objective lens of said optical sys- -
tem and said imaging device slide in interlock with each
other to adjust magnification.

32. A magnifying observation apparatus according to
claim 28, wherein the image pick-up apparatus is con-
nected to the monitor by a wire that transmits informa-
tion from the imaging device to the monitor.
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MAGNIFYING OBSERVATION APPARATUS

ABSTRACT

The present invention relates to a magnlfyxng observation
apparatus of a video type in which an image of an object to be observed
which has been picked up by an image pick-up apparatus incorporating n
imaging device 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 51mple manner
According to the present xnventlon, in order to achieve such objeet,
not only the imdging device but also a control circuit unit for the
imaging device, an optical system for chusing the image of the object
to be observed on the imaging device, and a liéht-sourée -lamp for
lighting the object to be observed, are incorporated in the image

pick-up apparatus.

FIGURE 1
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