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[57] ABSTRACT 

The present invention relates to a magnifying observa
tion apparatus of a video type in which an image of an 
object to be ob.served which has been picked up by an 
image pick-up apparatus incorporating an imaging de
vice therein is reproduced on a monitor display and 
observed. It is an object of the invention to attain a 
compact structure of the entire system so as to permit 
easy observation in a simple manner. According to the 
present invention, in order to achieve such object, not 
only the imaging device but also a control circuit unit 
for the imaging device, an optical system for focusing 
the image of the object to be observed on the imaging 
device, and a light-source lamp for lighting the Object to 
be observed, are incorporated in the image pick-up 
apparatus. 

32 Claims, 11 Drawing Sheets 
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The magnifying and observing system disclosed in 
MAGNIFYING OBSERVATION APPARATUS the foregoing Japanese Patent Laid Open No. 


308527/89 or No. 26462/89 or Japanese Patent Applica

This application is a continuation-in-part, continua tion No. 273419/89, the image pick-up apparatus is 


tion of application Ser. No. 07/983,848, filed as 5 provided with an illuminating means, as noted previ

PCT/JP92/oo836, July 2, 1992 now abandoned. ously, and an image of an object observed is taken in 


while the object is lighted by the illuminating means, 

[FIELD OF ART] then it is reproduced on the display provided on the 

The present invention relates to a magnifying obser- system body side and is observed. Therefore, it is possi
vation apparatus suitable for magnifying and observing ble to make a stand-free observation, that is, carrying 
various objects in various fields, including the fields of the image pick-up apparatus by hand up to an object to 
beauty, medica] care, science, and industry. be observed and then making observation while keeping 

the object in place.
[BACKGROUND ART] In such observation system, however, the light 

Heretofore, as magnifying and observing instruments IS source for illuminating an object to be observed is 
or devices there have been used, for example, micro- formed by optical fibers, as mentioned above. More 
scopes and magnifiers. But in the case of a microscope, particularly, light is conducted through a bundle of 
it is necessary to process an object to be observed and optical fibers from the external light source, and front 
then take it to the microscope side. On the other hand, ends of the optical fibers of the bundle are arranged 
in the case of a magnifier, it is possIble to take the mag- annularly to form an internal light source. The forma
nifier itself to an object side to be observed and observe lion of such an intemallight source can afford a stron
the object without applying any processing thereto; ger and uniform illuminating light, but requires the 
however, the magnification is low. external light source, or the construction of the image 

With such circumstances as background, the appli- pick-up apparatus becomes complicated. Besides, since 
cant in the present cze has previously developed a 25 expensive optical fibers are used, an increase of cost is 
magnifying and observing system having both the merit unavoidable. Further, a very strong external light 
of high magnification of the microscope and the merit source is needed because there occurs propagation loss. 
of handiness of the magnifier (Japanese Patent Laid Also in Japanese Patent Application No. 224327/90 
Open No. 308527/89, Japanese Patent Application Nos. (Laid Open No. 107411192) there is shown an example 
26462189 and 273419/89, U.S. Pat Nos. 4,930,851 and of a magnifying observation apparatus. This system has 
4,988,158). been developed for making the magnifying observation 

The magnifying and observing system comprises a apparatus disclosed' in the foregoing Japanese Patent 
system body (not shown) composed of a monitor dis- Laid Open No. 308527189, or Japanese Patent Applica
play and a controller, and an image pick-up apparatus (a tion No. 26462189 or No. 273419/89 smaller in size and 
lens barrel and a light condensing guide which are re- 35 easier to handle. To this end, several improvements are 
ferred to in Japanese Patent Laid Open No. 308527/89) made therein. 
100 shown in FIG. 13. The image pick-up apparatus 100 One of the improvements resides in a construction 
contains a magnifying and focusing optical system 102 wherein not only an imaging device but also a control 
and also incorporates therein optical fibers 103 for con- circuit unit for controlling the imaging device is incor
ducting into the apparatus an illuminating light to illu- porated in an image pick-Up apparatus of the observa
minate an object M to be observed from a light source tion system in question. Another improvement resides 
provided on the system body side. The image pick-Up in that a front end portion of the image pick-up appara
apparatus 100 is further provided at a front end thereof tus is bent sideways with respect to the body portion so 
with a light condensing guide 105. While the image that it can be handled in a direction which permits easy 
pick-up apparatus is held by hand, the light condensing 45 observation. At the same time, a reflecting mirror is 
guide 105 is brought into abutment with the object M or used to change the direction of image light from an 
is drawn close thereto, then an image obtained by an object observed. This is owing to the circumstances that 
imaging device (a solid-state image sensing device) 104 since the imaging device is integrally connected with 
incorporated in the image pick-up apparatus 100 is re- the control circuit unit, a light sensing surface of the 
produced on the display and observed. The image pick- imaging device cannot be made directly perpendicular 
up apparatus 100 is constructed so that the focus is sure to the direction of image light incident fram the side-
to be taken automatically when a front end of the light ways-bent front end portion of the image pick-up appa
condensing guide 105 is brought into abutment with the ratus. Thus, the structure using a reflecting mirror is not 
object M or drawn close to the object up to a predeter- always desirable. The use of a reflecting mirror results 
mined distance. Anybody can make observation at a 55 in increase in the number of parts and a more compli
magnification of fifty to several thousand diameters cated structure. Moreover, for example, in the case of 
without the need of any skill or practice. using a polarized light, the polarized light is disturbed 

In such magnifying and observing system, however, a by the reflecting mirror, so that an accurate observation 
light source is disposed within the controller for obtain- is impaired. 
ing a stronger illuminating light, which is conducted Further, all of the observation apparatus referred to 
from the light source to the image pick-Up apparatus above involve troublesomeness such that the replace-
through optical fibers. A control circuit unit interposed ment ofoptical system is necessary each time the magni
between the imaging device and the display for repro- fication is to be changed. 
duction is also provided within the controller. Thus, the The use of a magnification-variable optical system 
controller is needed in addition to the image pick-Up 65 having a fIXed focal plane is a solution to avoiding such 
apparatus and the display, resulting in increase in size as troublesomeness, but those known heretofore as such 
a whole. This point causes dissatisfaction in the case magnification-variable structure are not suitable for 
where a greater importance is attached to handiness. stand-free observation systems. In more particular 
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3 4 
terms, a zoom lens is a typical example of such magnifi- In the present invention, the light-source lamp is 
cation-variable structure, but the principle thereof is constituted as a lamp unit comprising plural lamps ar
such that a focal length is changed continuously by ranged in a predetermined state on a board. The whole 
changing a mutual spacing of plural constituent lenses. of the lamp unit can be mounted and removed. That is, 
Its design and structure are complicated and an increase 5 by using a plurality of small lamps in a predetermined 
in size of the optical system used therein is unavoidable. state of arrangements it is made possible to accommo-
Thus, the zoom lens is not suitable to an observation date in a narrow space a light source which can supply 
system for stand-free observation in which simple struc- a required illuminative force, and obtain illumination 
ture and small size are ideal. which is uniform and does not give rise to unevenness in 

The present invention which has been accomplished 10 luminance for an object to be observed. Besides, since 
under the above-mentioned background aims at attain- the whole of the lamp unit can be mounted and re
ing a reduction in size and handiness to a greater extent moved, it is possible to effect the replacement of lamps 
than in the conventiona1 magnifying observation appa- easily. 
ratus having such basic structure as referred to above. In the present invention, moreover, a front end por-

It is another object of the present invention to pro- 15 tion of the image pick-up apparatus is bent sideways 
vide a magnifying observation apparatus having a struc- with respect to the body portion thereof, and the imag
ture which does not require the use of optical fibers. ing .device is incorporated ~ the ~~ pick-up appara-

It is a further object of the present invention to pro- ~us lIl; such a .~er that ~ light recel.VUlg ~urfa~ ofte 
vide a structure of an image pick-up apparatus having a ~gm~ deVICe ~ ~~n~lcu1ar to the opncal axJS 0 an 
front end portion bent sideways with respect to a body 20 !ma~e light which IS m'?1~ent f~m the bent front end 
., .

portJOn thereof which structure does not require the use 
· . r r' . l' h"

of a re flecting mirror lor lOCUSlng an Image Ig t mCl
dent from the bent front end portion onto a light receiv
. ... 
109 s~rface of an !magI.ng devIce... . 25 
. It IS a still ~urth~r obJ~t of the mvenUon to proVl~e a 

Simple m~gmficauon-~ble structure, nam~ly, a SlID

pIe zoommg structure, ~wtable to an observanon system 
for stand-free observauon. 

[DISCLOSURE OF THE INVENTION] 30 

According to the present invention, in a magnifying 
observation apparatus wherein an image of an object 
picked up by an image pick-up apparatus is reproduced 
on a display and observed, at least an imaging device, a 35 
control circuit unit for the imaging device, an optical 
system for focusing the image of the object on the imag
ing d~vice, and a lamp as a li~t source for ~umn:ating 
an object to be observed, are mcorporated m the Image 

portJon. Consequently, It IS poSS1ble to make observa
. . 'd r' tate f th· . k

tion 10 a S1 eways lacmg s 0 e Image pIC -up
t that' hil th 1 'tudinal id f th 

~ppara ~'k IS, w t e. e ongI. arallsl e ~th the
Image piC -up appara us IS p1aced m p e WI e 
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 perpendicnlarly to 
the optical 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 hence it is not necessary 
to use a reflecting mirror. 

Further, in the present invention, a simple zooming 
structure is fonned 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 ofm=b/a (a: distance between an object to be 

pick-up apparatus. 40 observed and the objective lens. b: distance between the 
In t~ ma~yi~g obse~tion apparatus according 

to the mvenbon. smce the light-source lamp and the 
control circuit unit, in addition to the imaging device, 
are also incorporated in the image pick-up apparatus, 
the controller which is needed in the foregoing conven- 45 
tional 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 appara
tus illuminates an object to be observed directly in close 
proximity thereto. there is no propagation loss which SO 
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. Also as to the control 55 
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 60 
reduction in size of the same unit That is. these reduc
·tions in size permit their incorporation to a still further 
extent, and such an organic correlation brings about tlJe 
reduction in size of the whole. The term "light-source 
lamp" or "lamp" as used herein and also in the ap- 65 
pended claims is used in a broad concept which covers 
not only incandescent lamps and fluorescent lamps but 
also light emitting diode and the like. 

objective lens and the imaging device). The value of 
m=bla is changed continuously by allowing the objec
tive lens and the imaging device to slide in an inter
locked state which satisfies the relation of 
1/a+ Ilb= 1If (f: focal length of the objective lens). As 
a resnlt, it is possible to change magnification while 
maintaining the image pick-Up apparatus at a predeter
mined certain distance from the object to be observed. 

A preferred structure of such interlocked sliding of 
the optical system 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 hav
ing a roller projection on the periphery thereof. while 
the imaging device is held also in a fixed state by an 
imaging device holding cylinder having a roller projec
tion 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 relative 
rotation by a cam cylinder having cam slots for the 
optical system and the imaging device, respectively. 
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 
optical system and the imaging device. respectively, of 
the cam cylinder. are all individually restricted their 
movement by the cam slots each formed in a predeter-
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5 6 
mined curvilinear shape. Consequently, the objective The polarizing unit 16 comprises a second polarizer 
lens and the imaging device slide interlockedly under a 18 and a polarization plane rotating means 19. Polarized 
predetermined relationship while their rotation is pre light obtained by a first polarizer 22 which will be de
vented by the guide slot of the intermediate cylinder. scribed later can be shut off by turning ON a non-reflee

5 tion image switch 21 provided on the outer surface of
[BRIEF DESCRIPTION OF THE DRAWINGS] the case 5. More specifically, in this embodiment, a 
FIG. 1 is a construction diagram of an image pick-up liquid crystal is used as the polarization plane rotating 

apparatns according to a first embodiment of the inven- means 19. M shown in the circuit diagram of FIG. 4, 
tIon; upon turning ON of the non-reflection image switch 21, 

FIG. 2 is a partial perspective view of the image 10 lamps 23, 23, ... of the light source means 4 which will 
pick-up apparatus of the first embodiment; be described later go on and an oscillator 24 operates, so 

FIG. 3 is a perspective view showing a relation be- that the polarization plane rotating means 19 causes the 
tween a lamp unit and connecting terminals in the image polarization plane of polarized light to rotate 90" and 
pick-up apparatus of the fIrSt embodiment; hence the polarized light obtained by the first polarizer 

FIG. 4 is an electric circuit diagram of the image 15 22 is cut ofT by the second polarizer 18. Conversely, 
pick-up apparatus of the first embodiment; when the non-reflection image switch 21 is OFF, the 

FIG. 5 is a construction diagram of an image pick-up polarized light can pass through the second polarizer 
apparatus according to a second embodiment of the 18. 
invention; It is a reflection image switch 2S that is disposed in 

FIG. 6 is a partial perspective view of the image 20 paiallel with the non-reflection image switch 21. When 
pick-up apparatus of the second embodiment; the switch 2S is turned ON, only the lamps 23,23, . .. of 

FIG. 7 is a perspective view showing a relation be- the light source means 4 go on. 
tween a lamp unit and connecting terminals in the image Thus, by utilizing the polarized light, it is made pOssi
pick-up apparatus of the second embodiment; ble to select an image light and perform more versatile 

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

FIG. 9 is a construction diagram of an image pick-up flected directly by the surface of the object M and a 
apparatus according to a third embodiment of the in- non-surface reflected light which has once passed 
vention; through the surface layer of the object M. The surface 

FIG. 10 is an exploded perspective view of a slide 30 reflected light retains the polarizability obtained by the 
mechanism; first polarizer 22, whereas the non-surface reflected 

FIG. 11 is a construction diagram of an observation light loses polarizability and becomes a natural light. 
system using the image pick-up apparatus of the third Therefore, an image containing such surface reflected 
embodiment; light and an image not containing it can be observed 

FIG. 12 is an explanatory diagram showing a relation 35 selectively according to whether the polarized light is 
among an object to be observed, an objective lens and allowed to pass or cut off. By such a selective observa
an imaging device; and tion it is made possible to observe a surface state or 

FIG. 13 is a construction diagram ofan image pick-up structure of an object which can be seen more clearly 
apparatus in ~ conventional magnifying system. by the use of a surface reflected light, as well as a sur

40 face state or structure of an object which can be seen 
[FORMS FOR PRACfICING THE INVEr-.710N] more clearly by the use of a non-surface reflected light, 

Embodiments of the present invention will be de- both in a state easier to see. Thus, the versatility or 
scribed hereinunder. observation is attained. 

The reason why the polarizing unit 16 is disposed just
First Embodiment (FIG. 1 to FIG. 4) 45 in front of the optical lens 14 is that the maximum oper-

An image pick-up apparatus 1 according to this em- ating temperature of the polarization plane rotating 
bodiment includes an imaging means 2, an optical means means 19 using liquid crystal is about 40° C., but the 
3 and a light source means 4, which are enclosed within temperature near the light source means 4 which will be 
a case 5. It is ofa size which permits the apparatus to be described later sometimes exceeds the maximum operat
grasped easily by one hand. Its front end portion is bent SO ing temperature, so at such a higher temperature the 
in an inclined state so as to be suitable for observing the polarization plane rotating means 19 may not operate 
face skin while the apparatus is held by one hand. accurately. 

The imaging means 2 comprises an imaging device 10 The reflecting mirror 17 is provided for changing the 
using a ceo and a control circuit unit 13 for control- optical path in accordance with the inclination of the 
ling the imaging device 10 and for amplifying an image 55 front end portion mentioned previously. It is a surface 
signal. reflection type. More specifically, a reflective surface of 

The optical means 3 comprises an optical lens 14 and the reflecting mirror 17 is exposed and light is reflected 
plural flare stops 15, 15 •.... The flare stops IS, 15. . . directly by the exposed reflective surface, unlike an 
. are provided projectingly in an annular form to form a ordinary type of mirror in which a reflective surface is 
minimum optical path T required. The formation of 60 formed at the back ofa transparent material (e.g. glass) 
such optical path T by the flare stops 15, IS, . . . is and light passes through the transparent material at the 
extremely useful in obtaining a clear image. time of reflection. 

In association with the optical means 3, a polarizing The use of such a surface reflection type reflecting 
unit 16 is disposed just in front of the optical lens 14. mirror is related to the foregoing polarization. More 
Further, in the optical path between the optical lens 14 65 particularly, since the polarizing unit 16 must be dis-
and an object M to be observed there is disposed a posed in a position rearer than the reflecting mirror 17 
reflecting mirror 17 in a front position with respect to for the reason stated above, the passage of polarized 
the polarizing unii 16. light through a transparent material will result in the 
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polarizability thereof bcing disturbed, thus making it rays from the light emitted from the lamps 23, 23, ... , 
impossible to effect accurately such observation using thereby preventing the rise of the internal temperature 
polarized light as mentioned above. The light source of the case 5. The first polarizer II functions to polarize 
means 4 comprises a lamp unit 26, a diffusion preventing the light emitted from the lamps 23, 23, . . . . The light-
mirror l7 and a lighting/processing unit lB. S ing using the resulting polarized light is utilized as ex

As shown in FIGS. 1 and 3, the lamp unit 26 com plained previously. 
prises a plurality (four in this embodiment) of lamps 23, 

Second Embodiment (FIG. 5 to FIG. 8)23, . . . arranged side by side on a board 29. It can be 
mounted and removed through the board 29 with re- An image pick-up apparatus 201 according to this 
spect to a mounting hole 30 formed in the case 5. embodiment is basically the same as in the first embodi-

As shown in FIG. 4, the four lamps 23, 23, ... are ment, as shown in FIG. 5, and it comprises an imaging 
connected in series, and assuming that a rated voltage of means l02, an optical means 203, and a light source 
each lamp 23 is 2.5 V, a voltage of 12 V is applied to the means 204, which are enclosed in a case lOS. The image 
serieso(X)nnected lamps. This is because by applying a pick-Up apparatus 201 has a body portion of a size 
voltage 20% higher than the total rated voltage of 10 V IS which permits the user to grasp the body portion easily 
ofthe four lamps 23, 23, . . . there is obtained brightness by one hand. On the other hand, a front end portion of 
which is twice the brightness obtained at such rated the apparatus 201 is bent in an inclined state with re-
voltage. On the other hand, the service life is reduced to spect to the body portion to suit the observation of, for 
about one tenth. example. the face skin while the body portion is held by 

The reason why such strong brightness is to be ob- one hand. 
tained at the sacrifice of the service life is that it is in- The imaging means 2Ol, like the imaging means 1 in 
tended to realize in a narrow space a lighting force the first embodiment, comprises an imaging device l10 
which can afford a sufficient brightness even if there using a CCD and a control circuit unit l13 for control-
occurs extinction due to the first and second polarizers ling the imaging device l10 and for amplifying an image 
ll, 18. 2S signal. But a difference from the imaging means 1 in the 

Further, the reason why the lamps 23, 23, .. . are first embodiment is recognized in that the imaging de-
connected in series is that it is intended to reduce the vice l10 is connected to the control circuit unit 213 
size of the lamp unit 26 and simplify the structure of an through a flexible cable l14, that is, the imaging device 
electric system, for mounting in a narrow space. More l10 is rendered movable freely with respect to the con
specifica1ly, the size of each lamp is reduced by using a trol circuit unit l13. 
lamp of 2.5 V in rated voltage to thereby attain the Utilizing such free movability, the imaging device 
reduction in size of the lamp unit 26, and a power supply l10 is disposed in such a manner that a light receiving 
of 12 V necessary for the oscillator 14 can be used also surface l10/0f the imaging device l10 is orthogonal to 
for the lamp unit 26 without using a transformer to an optical axis A of an image light which is incident 
thereby simplify the structure of the electric system. 35 front the bent front portion of the image pick-up appa-

On the board 19 is formed a partial power-supply ratus, that is, in such a manner as to eliminate the neces
circuit 31 for the lamps 23, for example by printing, sity of changing the optical axis of the image light 
with terminal receiving holes 3l, 3l being formed in It is a color filter lIS that is disposed in front of the 
both end portions of the circuit 31. When the lamp unit imaging device l10. The color filter lIS functions to 
26 is mounted into the mounting hole 30 as mentioned adjust the wavelength characteristics of light which 
previously, terminal pins 33p ofconnecting terminals 33 enters the imaging device l10, in accordance with color 
are fitted in the terminal receiving holes 3l, 3l to make characteristics of the imaging device. 
connection with a power-supply circuit 31 in FIG. 4. As other components there are used optical means 

The reason why the lamp 26 is constituted as above 203, optical lens l16, flare stops l17, polarizing unit l18, 
and made detachable wholly as one unit is that the 45 second polarizer 220, polarization plane rotating means 
replacement thereof should be done in a simple manner lll, non-reflection image switch l13, ftrst polarizer 224, 
to further facilitate the use thereof since the service life light source means l04, lamp llS, oscillator ll6, reflec
of the lamp 23 is sacrificed for attaining a stronger tion image switch ll7, lamp unit llS, diffusion prevent-
brightness as noted previously. In this connection, it is ing mirror ll9, lighting/processing unit 230, partial 
most preferable in mounting and removing operations power-supply circuit 231, terminal receiving hole 234, 
to utilize the mounting hole 30 formed in the case 5, mounting hole 23l, connecting terminal 235, terminal 
provided that a complicated structure results. There- pin 235p, diffuser panel 237, and heat rays absorbing 
fore, instead of this structure there may be adopted a plate 238. Since these components are the same as in the 
structure wherein a suitable receptacle portion for the first embodiment, explanations thereof are here omitted. 
mounting and removal of the lamp unit is formed in the 55 

Third Embodiment (FIG. 9 to FIG. ll)interior of the case 5. 
The diffusion preventing mirror l7 is for preventing As shown in FIG.-9, the image pick-up apparatus 302 

the light from the lamps 23, 23, . . . from entering the according to this embodiment contains an optical sys
optical path of the optical means 3 directly and for tem unit 310 and an imaging unit 311, and is also pro-
directing the light efficiently to the object M to be vided with a lighting unit 3U. The image pick-up appa
observed. The mirror l7 is provided so as to cover the ratus 302 is used as in FIG. 11. An image picked up by 
lamps 23, 23, ... from above like eaves. the apparatus 30l is reproduced on a display 304 of a 

The lighting/processing unit l8 comprises a diffuser display apparatus 303 and is observed. The image pick-
panel 35, a heat rays absorbing plate 36 and the f1r5t up apparatus 30l and the display apparatus 303 combine 
polarizer ll, which are arranged in this order succes- 65 as a set and constitute a magnifying observation appara
sively from the side closer to the lamp unit 26 so as to tus 301. 
intersect the radiation of light from the lamp unit. The The optical unit 310 comprises an objective lens 313 
heat rays absorbing plate 36 functions to remove heat and plural flare stops 314, 314, . . .. Since the flare stops 
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314, 314, . . . are formed projectingly in an annular 
shape to form a minimum optical path T required, the 
formation of such optical 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 
cable 319, 

The objective lens 313, flare stops 314, 314, ' .. and 
imaging device 315 of both optical system 310 and im
aging unit 311 are adapted to slide like arrow X in inter
lock 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 (3210, 321b, 321c, 321d) for the optical system and 
for the imaging device, with roller projections 320 
(3200, 320b, 32Oc, 32Od) being formed on the periphery 
of the cylinders 321; an intermediate cylinder 323 hav
. ti!i' 'd sl ts 322 fi ed' the en' hery
Ing rec near gm e 0 orm m p p
th [. and a cam c tinder 325 having cam slots 324 

ereo , y.
(3~, 3~, 3~, 324d) for the optical ~ystem and for 
the lDl3gm~ deVlc.e. formed on ~e penphery thereof, 

th hId' lind 321a 321b 321 d 321d are h Id 
,e 0 mg cy. ers " .' can, ,e 

~Idably by the Intermc:mate cy~der 323~ which In tum 
IS held by the cam cylmder 325 In a relatively rotatable 

manner'fi th I' d 325' ted b 
The~ or~ as e cam cy mer. ,IS rota y an 

operating nng 326, ~e . ~lIer projeC~ons 3~, 32Ob, 
320c and 320<1 are all indiVIdually restricted theu mo~e-
ment by the cam ~ots 3240, 324~, 324c an~ ,324d wruch 
are each formed I~ a pr~etermmed curvilinear shape, 
whereby the holdmg ~ylm~ers 3210, 321b, 3~lc ,and 
3,21d are a1Io~ to ~hde like arrow X, At this time, 
smce th~ holdin~ cylinders 321a, 321b, ,32Ie and 321d 
are ~estnc~ their I?ovement by the gwde slots 322 of 
the mtermedlate cylinder 323, they are prevented from 
rotating with the rotation of the cam cylinder 325. Con
sequen~y, ~e objec~ve lens 3~, flare stops ~14, 314, . 
, , and lIDAgmg deVIce 315, which are held m a fIXed 
state by the holding cylinders 3210, 321b, 32Ie and 321d, 
slide interlocked1y wlri1e 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 lens 313, b: distance be
tween the objective lens 313 and the imaging device 
315, FIG. 12). The objective lens 313 and the imaging 
device 315 are allowed to slide interlockedly so that a 
and b form a ratio which affords a stationary state be
tween the image pick-up apparatus 302 and the object 
M to be observed, on the basis of a predetermined rela
tion, namely, a relation of l/a+ 1/b= 1/f (f: foca1length 
of the objective lens), thereby changing m = b/a contin
uously, By using such a slide mechanism it is made 
possible to change the magnification in a fIXed state of 
the distance between the image pickup apparatus 302 
and the object M to be observed, that is, a so-called 
simple zoom structure is formed. As to the interloclcing 
relation of 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 imag
ing device 315. 

These holdmg cylinders are combmed together SO that, ' h ' . 330 . , 

10 
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 externa1light
source lamp (not shown) is conducted up to the image 
pick-up apparatus, using a bundle of optical fibers ex
tending through a cable 329, and front ends for irradia
tion of op~ fibers ~29J, 329J, . .. of ~ch optical fiber 
bundle are unplanted m an annular holdmg member 330. 
Light radiated from the irradiating front ends of the 
so-arranged optical fibers 329J, 329J, , . , reaches an 
incident,end f~ce 330 fo~ed a~ a base en~ of the light 
conden~mg gmde 3~ whi~h will ?e descn~ below, 
~e hsJ,tt condensmg guIde ~28 I.S formed In a h<;>l1ow 

seIDIsphencal shape or a cylindrical shape having a 
hollo,:,", semispherical .front. portion, using a ~parent 
maU;riaI,. e.g. an acrylic r~" A base end of Its rear end 
portion IS form~ as the IncIdent end ,face 330, llII;d a 
through hole 331 IS formed centrally ofIts front portion, 
:rn~ light radiated from the light source 327 ~O?gh ~he 
inCIdent end face ~ travels ~rough the solid Intenor 
under total reflection and IS conducted up to the
thr h h 331 th ' h . be b

oug ole .' en, radiates t e J?Ortlon to 0 
served of the object M m a nearly honzontal state from 
the inside surface of the hole, At the same time. light 
which has leaked inside the light condensing guide 32B 

WIthout .entenng t e inCIdent end fa~ J11UID1nates 
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 wruch light 
is conducted through a bundle of optical fibers from an 
external Iight-sonrce lamp, that is, an external light-
source lamp method, it can be done easily by those 
skilled in the art to apply the simple zoom structure of 

, this embodiment to such a light-source lamp built-in 
type structllre as in each ofthe first and second embodi
ments on the basis of this third embodiment. 

We claim: 
1. A magnifying observation apparatus for reproduc

ing an image ofan object to be observed which has been 
picked up by an image pick-up apparatus onto a monitor 
display and observing it, said image pick-up apparatus 
having a structure with a case of an essentia11y one-
handed grapsable size, said case having a viewing hole 
formed therein and encasing 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 encases by the casing for lighting the object to be 
observed through the viewing hole, 

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 re
moved from said image pick-up apparatus. 

3. A magnifying observation apparatus according to 
claim I, 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, 
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4. A magnifying observation apparatus according to 9. A magnifying observation apparatus according to 

claim 1 wherein an objective lens of said optical s~tem claim 7, wherein an objective lens of said optical system 
and said imaging device slide in interlock with each and said imaging device slide in interlock with each 
other while satisfying the relation of 1/a+ l/b= lIf (a: other while satisfying the relation of 1/a+ l/b= 1/f, 
distance between the object to be observed and the 5 where a is the distance between the object to be ob
objective lens, b: distance between the objective lens served and the objective lens, b is the distance between 
and the imaging device, f: focal length of the objective the objective lens and the imaging device, and f is the 
lens). focal length of the objective lens. 

~. A magni~ng ~bs~ati~n appar~tus acc.ording to 10. A magnifying observation apparatus according to 
claun 4, wher~ said objective .lens IS ~eld m a .fixed 10 claim 9, wherein said objective lens is held in a fixed 
state by ':1l <>.ptical system hold mg. cylinder haVlng.a state by an optical system holding cylinder having a 
~olle~ projec~on. formed. on the penphery ther:of, ~d roller projection formed on the periphery thereof, said 
Ima~ng de~ce IS h~ld m a ~ed state by an ~~g imaging device is held in a fixed state by an imaging 
deVice holding cy~nder haVIng a roller .projec~on device holding cylinder having a roller projection 
fo~ed on ~e penph~ thereof, .both SaI~ holdi~g 15 formed on the periphery thereof, both said holding 
cyhnde~ bemg ~~ld slida?ly by an mtermediate c~lm- cylinders being held slidably by an intermediate cylin
der haVIng a r~~near g~de slot ~ormed ~n the penph- der having a rectilinear guide slot formed on the periph
e;:y thereof, SaId mtermedlat~ cylmd~ beIng held rela- ery thereof, said intermediate cylinder being held rela
tively t?tatably by a cam cylinder haVing a ~~Iot for tively rotatably by a cam cylinder having a cam slot for 
~e op~cal system an? a cam sl~t for the. unagmg de- 20 the optical system and a cam slot for the . . n de-
Vice, SaId cam slots bemg formed m the penphery of the " . . .unagI g 
. t ed' te li d and 'd b' . 1 d'd ViCe, saId cam slots being formed m the penphecy ofthe 
~ ~ tad ,CY n ealr'l edSaIt °sli~dec~v~ tens1 an ~th intermediate cylinder, and said objective lens and said 
unagmg eVice are ow 0 e mIner ock WI . . d' all d slid" I k ·th
each other while forming a predetermined distance Imagmg eVlce.are ~e to e In I~ter oc. WI 
relation in response to rotation of said cam cylinder 25 e:h. o~er while fOrmIng ~ predete~ed dis~ce 
through the roller projections which are engaged with ration In response ~ r~tation ~f SaId cam cylm~er 
the cam slots of the cam cylinder through the guide slot through the roller projectI<>,ns which are engagt;d WIth 
of said intermediate cylinder. the c~ slots of~he cam. cylinder through the gwde slot 

6. A magnifying observation apparatus for reproduc- of s8ld mterm~te cylinder: . 
ing, on to a monitor display, an image of an object to be 30 ~1. A m~gnifying observation appara~ that .mcludes 
observed which has been picked up by an image pick-up an Im~ge pick-up appar.atus for re.produ~g an Image of 
apparatus said image pick-up apparatus having incorpo- an object loca~ed p~oX1JDate .th~ Image. pick-up appara
rated therein at least an imaging device, a control cir- tus ont~.a mOnlto! displa~, SaId ~~e pick-up appara~us 
cuit. unit for the imaging device, an optical s~tem for com~mg a casmg ~Vln~ a Vle~mg hole, the ~m~ 
focusing the image of the object to be observed on the 35 en~losmg at I~t an ~gmg d~Vlce, a contro~ C1n:wt 
imaging device, and a light source means for lighting UDlt. for pr~g a Sl~ ~ecetved frm,n the unagmg 
the object to be observed, the optical system including deVl~ and ~ttmg a Video s~gna1, an optIcal s~stem for 
an objective lens and wherein the objective lens of said focusmg the unage of an object located proXImate the 
optical system and said imaging device slide in interlock vie~g .hole on ~e imaging device, and a light-source 
with each other while satisfying the relation of 40 for lightIng the object to be observed. 
1/a+ l/b= lIf, where a is the distance between the 12. A magnifying observation apparatus according to 
object to be observed and the objective lens, b is the claim 11, wherein said light-source is a lamp unit that 
distance between the objective lens and the imaging comprises at least one lamp arranged on a board such 
device, and f is the focal length of the objective lens. t~t ~he lam~ unit can be mounted to and removed from 

7. A magnifying observation apparatus that includes 45 said Image plck-up apparatus. 
and image pick-up apparatus for reproducing, onto a 13. A magnifying observation apparatus according to 
monitor display, an image of an object located proxi- claim 11, wherein a front end portion of said image 
mate the image pick-up apparatus which has been pick-up apparatus is bent sideways. 
picked up by an image pick-up apparatus the image 14. A magnifying observation apparatus according to 
pick-up apparatus including a casing having a viewing SO claim 11, wherein an objective lens of said optical s~-
hole formed therein and further including at least an tem and said imaging device slide in interlock with each 
imaging device, a control circuit unit for the imaging other. 
device, an optical system for focusing the image of an 15. A magnifying observation apparatus according to 
object to located proximate the viewing hole on the claim 11, wherein the image pick-up apparatus is con-
imaging device, and a light-source lamp for lighting the 55 nected to the monitor by a wire that transmits infonna
object to be observed, wherein said light-source lamp is tion from the imaging device to the monitor. 
formed as a lamp unit comprising a plurality of lamps 16. A magnifying observation apparatus that includes 
arranged in a predetermined state on a board in such a an image pick-up apparatus for reproducing an image of 
manner that the entire lamp unit can be mounted to and an object located proximate to image pick-up apparatus 
removed from said image pick-up apparatus. 60 onto a monitor display, said image pick-Up apparatus 

8. A magnifying observation apparatus according to comprising a casing, the casing enclosing at least an 
claim 7, wherein a front end portion of said image pick- imaging device, a control circuit unit for the imaging 
up apparatus is bent sideways, and said imaging device device, an optical s~tem for focusing the image of an 
is incorporated in the image pick-up apparatus in such a object onto the imaging device, and a light-source lamp 
manner that a light receiving surface of the imaging 65 means for lighting the object to be observed. 
device is orthogonal to an optical axis ofan image light 17. A magnifying observation apparatus according to 
which is incident from the thus-bent front end portion claim 16, wherein said light-source lamp means is a 
of the image pick-up apparatus. lamp unit that comprises at least one lamp arranged on 
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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

.. . . . k . h h 
tem and S8ld unagmg deVice slide m interloc Wit eac 
other to adjust magnification. 

21. A magnifying observation apparatus according to 
claim 16, wherein an objective lens of said optical sys
tem is movable to adjust magnification. 

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 magru'fv;ng observation a paratus that includes 
. . ,- p. . 

an ~ge pick-up app~tus for r~roduCl~g an unage of 
an object loca~ p~oXimate ~~ unage.plck-up appara
tus onto a morotor dISplay, said unage pick-up apparatus 
comprising a casing having a viewing hole, the casing 
enclosing at least 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
'fi . 

ru canon. 
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. 

15. A magnifying observation apparatus according to 
claim 23, wherein a front end portion of said image 
pick-up apparatus is bent sideways. 

26. A magnifying observation apparatus according to 
claim 23, wherein an objective lens of said optical sys
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 dlSp'lay, 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 ~j~ magnifi~n. . 
~. A magnifying obse~aUon apparatus accordmg ~ 

claim 28, further compnsmg a hght-source lamp urot 
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 observation apparatus according to 
claim 28, wherein a front end portion of said image 
pick-up appar~~ is bent sid~ays. . 

~1. A magn~i obse~~on apparat~ acco~mg to 
cl81m 28, ~h~rem. an obJ~tlv7 l~ .of S8ld 0ptl.cal sys
tem and S8ld unagmg deVlce shde m mterlock 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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(57) 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 repro
duced on a monitor display and observed. It is an object of 
the invention to attain a compact structure of the entire sys
tem so as to permit easy observation in a simple manner. 
According to the present invention, in order to achieve such 
object, not only the imaging device but also a control circuit 
unit for the imaging device. an optical system for focusing 
the image of the object to be observed on the imaging 
device, and a light-source lamp for lighting the object to be 
observed. are incorporated in the image pick-up apparatus. 
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EX PARTE 

REEXAMINATION CERTIFICATE 
ISSUED UNDER 35 U.S.C. 307 
THE PATENT IS HEREBY AMENDED AS 


INDICATED BELOW. 


Matter enclosed in heavy brackets [ ] appeared in the 
patent, but has been deleted and is no longer a part of the 
patent; matter printed in ilalics indicates additions made 
to the pateot. 

AS A RESULT OF REEXAMINATION, IT HAS BEEN 
DETERMINED THAT: 

The patentability of claim 6 is confirmed. 

Claims 1.7. 11. 16. 19, 23 and 28 are determined to be 
patentable as amended: 

New claims 33-50 are added and determined to be patent
able. 

Qaims 2-5, 8-10. J2-JS, J7-J8. 20-11. l4-17 and 
29-31 were not reexamined. 

J. A magnifying. observation apparaws for reproducing an 
image of an object to be observed which has been picked up 
by an image pick-up apparatus onto a monitor display and 
observing it. said image pick-up apparatus having a slJUcture 
with a case of an essentially one-handed [grapsable] grasp
able size. said case having [a] an uncovered viewing hole 
formed therein and encasing therein at least an imaging 
device. a control circuit unit for the imaging device, an opti
cal system for focusing the image of the object to be 
obselVed on the imaging device. and a light-source lamp 
[encases] encased by the casing for lighting the object to be 
observed through the viewing hole. 

7. A magnifying obselVation apparatus that includes an 
image pick-up apparatus for reproducing, onto a monitor 
display, an image of an object located prOltimate the image 
pick-up apparatus which bas been picked up by an image 
pick-up apparatus the image pick-up apparatus including a 
casing having [a] an uncovered viewing hole formed therein 
and further including at least an imaging device, a control 
circuit unit for the imaging device, an optical system for 
focusing the image of [an] the 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 lamps arranged in a predetermined state on a 
board in such a manner that the entire lamp unit can be 
mounted to and removed from said image pick-up apparatus. 

ll. A magnifying observation apparatus that includes an 
image pick-up apparatus for reproducing an image of an 
object located proximate the image pick-up apparatus onto a 
monitor display, said image pick-up apparatus comprising a 
casing having [a] an uncovered viewing bole, the casing 
enclosing at least an imaging device, a control circuit unit for 
processing a signal received from the imaging device and 
emitting a video signal, an optical system for focusing the 
image of [an] the object located proximate the viewing hole 
on Ihe imaging device, and a light-source for lighting the 
object to be obselVed. 

J6. A magnifying obselVation apparatus that includes an 
image pick-up apparatus for reproducing an image of an 
object located proximate to the image pick-up apparatus 

2 
onto a monitor display, said image pick-up apparatus com
prising a casing having an UIIcovered viewing hole, the cas
ing enclosing at least an imaging device, a control circuit 
unit for the imaging device, an optical system for focusing 

5 	 the image of [an] the object onto the imaging device, and a 
light-source lamp means for lighting the object to be 
obselVed. 

19. A magnifying observation apparatus according to 
10 	 claim J6, [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. 

15 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 apparatus onto a 
monitor display, said image pick-up apparatus comprising a 
casing having [a] an uncovered viewing hole, the casing 

20 	enclosing at least an imaging device, a control circuit unit for 
the imaging device, an optical system for focusing the image 
of [an] tlu! object located proximate the viewing hole on the 
imaging device, the optical system comprising an objective 
lens that is movable to adjust magnification. 

25 
28. A magnifying observation apparatus that includes an 

image pick-up apparatus for reproducting an image of an 
object located proximate the image pick-up apparatus onto·a· 
monitor display, said image pick-up apparatus comprising a 

30 	 casing having [a] an UllCovered 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] tlu! 

3S 	 object located proximate the viewing hole, the optical sys
tem comprising an objective lens that is movable to adjust 
magnification. 

33. A IJIQgnifying observation apparatus according to 
40 claim 1. wlu!rein the control circuit unit controls the imaging 

device. and 
wherein tlu! optical sys1emfocuses the image ofthe object 

to be observed on the imaging device and magnifies the 
image, while the ilJlQge pick-up apparatus is main

45 	 tained al a predetermined fixed distance from the object 
to be observed. 

34. A magnifying observation apparatus according to 
claim 1. wherein the light-source lamp is formed as a lamp 
unit comprising a pklrality oflamps arranged in a predeter

SO 	 mined state on a board in such a IJIQMer that the whole of 
the lamp UIIit can be mounted to said image pick-up appara
tus. 

35. A magnifying observation apparatus according to 
claim 1. wherein the viewing hole defines a geometric center; 

55 	 wherein the optical system defines an optical ax.is. and 
wherein the geometric center of the viewing hole and lhe 
optical axis ofthe optical system are collinear. 

36. A mognifying observation apparatus according to 
claim 1, wherein the imaging device captures color images 

60 and sends the color images to the monitor display. 
37. A magnifying observation apparatus according to 

claim 1, wherein tlu! light-source lamp is formed as a lamp 
UIIU comprising a plurality oflamps moUllted on a common 
board. wherein the common board is formed wirh a power 

65 	 supply circuit for supplying power to the plurality of lamps, 
andwlu!reineachoneofthepluralityoflampsilluminatesin 
response to electrical current. 
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38. A magnifying observation apparatus according to 
claim I. wherein the optical system includes a lens having a 
diameter and wherein the lens is spaced apan from the view
ing hale by a distance greater than the diameter ofthe lens. 

39. A magnifying observation apparatus according to 
claim 1. wherein the optical system defines an optical axis 
and wherein the light-source lamp comprises lamps mounted 
at an angle to the optical axis. 

40. A magnifying observation apparatus according to 
claim 1. wherein the light-source lamp comprises a plurality 
oflight elements mounted on a single circuit board. 

41. A magnifying observation apparatus according to 
claim 1. wherein the optical system and the light-source 
lamp are exposed through the viewing hale to environmental 
conditions outside of the casing. 

42. A magnifying observation apparatus according to 
claim 6, wherein the image pick-up apparatus has a case 
configured to be held and used by one hand and defines a 
viewing hale, 

wherein the control eircuit unit controls the imaging 
device. and 

wherein the optical systemfocuses the image ofthe object 
to be observed on the imaging device and magnifies the 
image, while the image pick-up apparatus is main
tained at a predetenniMdfo;ed distancefrom the object 
to be observed. 

43. A magnifying observation apparatus according 10 

claim 7, wherein the casing is configured to be held and used 
by one hand. 

wherein the control circuit unit controls the imaging 
device, and 

wherein the optical system is configured to focus the 
image of the object on the imaging device and magnify 
the image, while the image pick·up apparatus is main
tained at a predeteminedfo;ed distance from the object. 

44. A magnifying observation apparatus according to 
claim II, wherein the casing is configured to be held and 
used by one hand, 

wherein the control circuit unit controls the imaging 
device, and 

wherein the optical system focuses the image ofthe object 
on the imaging device and magnifies the image, while 
the image pick.up apparatus is maintained at a prede. 
terminedfixed distance !rom the object. 

45. A magnifying observation apparatus according to 
claim 16, wherein the casing is configured to be held and 

used by OM hand, 

4 
wherein the control circuit unit contois the imaging 

device. and 
wherein the optical system focuses the image ofthe object 

onto the imaging device and magnifies the image. while 
the image pick-up apparatus is maintained at a prede
terminedjiud distance from the object. 

46. A magnifying observation apparatus according to 
claim 23. wherein the casing is configured to be held and 
used by one hand. 

wherein the control circuit unit comrols the imaging 
device. and 

wherein the optical system focuses the image ofthe object 
on the imaging device and magnifies the image, while 
the image pick·up apparatus is maintained at a prede
termined fixed distance from the object. 

47. A magnifying observation apparatus according to 
claim 28, wherein the casing is configured to be held and 
used by one hand, 

wherein the control circuit unit controls the imaging 
device, and 

wherein the optical system focuses the image ofthe object 
on the imaging device and magnifies the image, while 
the image pick.up apparatus is maintained at a prede
terminedfo;ed distanufrom the object. 

48. A magnifying observation apparatus according to 
claim 33, wherein the predetermined fo;ed distance is the 
distance between an oUler edge of the viewing hole and the 
object to be observed. 

49. A magnifying observation apparatus according to 
claim I, wherein the viewing hale defines a plane and 
wherein the optical system is configured to focus on the 

lane fi he b ' he he b' . abu d 
p . so as t~ ~us on t 0 'lect w n t 0 'lect IS tie 
agaInst the vlewmg hole. 

50. A magnifying observation apparatus according to 

claim I, wherein the control circuit unit controls the imaging 
device, and 

wherein the optical system focuses the image ofthe object 
to be observed on the imaging device and magnifies the 
image, while the imaging device is maintained at a pre
determined fixed distance from the object to be 
observed. 
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Amazon.com: Used and Ne.yecloPS Bionic Eye SE Page I of 4• 
FREE Two-Oay Shipping lor Colleg. 

Hello. Sign In to get personalized recommendations. New customer? ~. PrUenlld by TOlnlbl 

Your Amazon.com I Today's Deals I Gifts & Wish LIsts I Gift Cards Your Digital Hems Your Account I Help 

ShOp All Departments Search Toys & Games Cart Wish List 

Toys & Games Categones & Characters Bestsetlers New Releases Boys Toys GI~s Toys Games & Puzzles Hobby, Models & Trains Toys Oull61 

Eyeclops Bionic Eye SE 
by Jakks Price at a Glance 

List Price: ~ 

New: from< Return to product information 
$ 17.97 

- - ~- - - -'-- ... ----- - - - ------- . . -
Always pay through Amazon.com's Shopping Cart or i-Click. Have one to sell? .;;.;.;;!I;.w.__,.,
Your purchase will be protected by the A-to-z Safe Buying Guarantee. Never 

~

respond to requests to send funds via wire transfer. Learn more about ~ 
Online ShoDping. 

All New (20 from $17.97) Used (0) 

Show New FREE Super Saver Shipping offers only Sorted by Price + Shipping ... 

Featured Merchants1-10 of 10 offers 

,Price + Shipping Condition Seller Information J 
$21.99 New SelJer: great bargains 
+ $5.49 shipping SelJer Rating: ......... 99% positive over the past 12 months. 

(2,990 total ratings) 
or 

~ to turn on 1·Click 
ordering. 

In Stock. Ships from MS, United States. 
pomestlc shipping rates and rerum pOlicy. 

BRAND NEW IN BOX PROMPT SHIPPING WI DEUVERY 
CONFIRMATION.5HIP VIA PRIORITY MAIL 

New$23.99 
+ $5.49 shipping 

95 010 positive over the past 12 months. !iIIIn..J.c. to turn on 1·Click 
ordering. 

In Stock. Ships from MS, United States. Expedited shipping available. 

pomestlc shippjng rates and retum policy. 

Brand New Factory Sealed! In Stock· Ships Fast 

New$26.99 
+ $5.49 shipping or 

Seller Rating: 910f0 positive over the past n months. SJg,nJn to turn on 1-Click 
ordering.(157 total ratings) 

In Stock. Ships from KY, United States. Expedited shipping available. 
Domestic shloolng rates and return pollc)i. 

BRAND NEW' ... Factory Sealed' .... Fast Shipping' 

$32.68 & this item New 
ships for FREE with or 
Super Saver IFULFIllMENT BY AMAZON I SllmJ!J. to turn on 1·Click 
Shipping. Qm!!§ ordering. 

Seller Rating: ........ 98"10 poSitive over the past 12 months. 
(802 total ratings)

Eligible for 
learn more In Stock. Want it delivered Monday, August 22> Order it in the next 3 

hours and 27 minutes, and choose One-Day Shipping at checkout. 
See details. 
Domestfc Shipping rates and rerum pOlicy. 

$48.49 & this item New 
ships for FREE with 
Super Saver IFULFIllMENT BY AMAZON I !iIIIn..J.c. to turn on 1-Click 
Shipping.~ ordering. 

Seller Rating: ***** 99"10 positive over the past 12 months. 
(1,067 total ratings)

Eli gible for 
Learn more In Stock. Want it delivered, Monday, August 22? Order it in the next 3 

houl'5 and 27 minutes, and choose One-Day Shipping at checkout. 
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Amazon.com: Used and Ne.yecloPS Bionic Eye SE Page 2 of 4• 
$60.80 & this item 
ships fo r FREE with 
Super Saver 
Shlpping.~ 

Eligible for 

Learn more 


$67.39 & this item 
ships for FREE with 
Super Saver 
Shipping. Details 

Eligible for 
l earn more 

$67.43 & this item 

ships for FRE E with 

Super Silver 

Shipping .~ 

Eligible for 
Learn more 

$75.95 
+ $8.23 shipping 

$89.00 & th is item 

Ships for FREE with 

Super Saver 

Shlpping .~ 

Eligible for 

Learn more 


NeW1-10 of 10 offers 

Price + Shipping 

$17.97 
+ $5 49 shipping 

$30.00 
+ $5.49 shipping 

New 

New 

New 

New 

New 

Condition 

New 

New 

See details. 

Domestic shipping rates and return pol cy. 


Seller: Bargains Direct 

IFULflLlMENT BY AMAZON I or 
~ to turn on i-Click 

Seller Rating: **'*** 100% positive over the past 12 months. ordering . 
(2,434 total ratings) 

In Stock. Want it delivered Monday, August 22' Order it in the next 1 

hour and 57 mlnubes, and choose One-OilY Shipping at checkout. 

See details. 

Domestic shipp ing rates and return policy. 


Brand new. Ships FULLY INSURED. 


or
IFULflUMENT BY AMAZON I S!!Ia..l!l to turn on i-Click 

ordering. 

Seller Rating : '***** 99"10 positive over the past 12 months. 

(6,669 total ratings) 


In Stock. Want it delivered Monday, August 22? Order It in the next 1 

hour and 57 minutes, and choose One-OilY Shipping at checkout. 

See details. 

Domestic shlDPlng rates and return Dolicy. 


Seller: ballyhoostore 

IFULflUMENT BY AMAZON I or 
S!!Ia..l!l to turn on i -Click 

Seller Rating : *'***" 86"10 positive over the past 12 months. ordering. 

(309 total ratings) 

In Stock. Want it delivered· Monday, August 22? Order it in the next 3 

hours and 27 minutes, and choose One-Day Shipping at checkout . 

See details. 

DomestiC shipping rates and return Dollcy. 


Comes brand new in original box 


911DrugStore 
or 

Seller Rating: ......, 95% positive over the past 12 months. .:iliI!!.ln to turn on i-Click 
ordering.(8,962 total ratings) . 

In Stock. Ships from NY, United States. Expedited shipping available . 
Internabpnal &. dpmestlc shlpplno rates and retyrn Dollcy. 

or
IFULflUMENT BY AMAZON I ~ to turn on i-Click 

ordering. 
Seller Rating : ....... 119% positive over t he past 12 months. 
(1 ,336 tota l ratings) 

In Stock. Want it delivered Monday, August 22 ? Order it In the next 3 

hours and 27 minutes, and choose One-OilY Shipping at checkout . 

See details. 

Domestic shipping rabes and return policy. 


Seller Information 

Seller: Rob's Surplus 

Seller Rati ng: Just ....und...d (Seller Pronle) or 
~ to turn on i-Click 

In Stock. ordering. 

Domestic shlOOlna ra~ and return policy. 

Brand new in the box 

Seller: Best for you 

Seller Rating: 1000/0 positive over the past 12 months. or 
(12 total ratings) SJgnJn to turn on i-Click 

ordering. 

In Stock. Ships from MO, United States. Expedited shipping available. 

Domest!c Shipping rat es and return policy . 

Brand New in original sealed box. 
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Amazon.com: Used and Ne.yeC'lOPS Bionic Eye SE Page 3 of 4• 
$33.89 
+ $5 49 sh ipping 

New Seller: pretty_good_stuff 

SellpJ' Raling: ~ 1000/0 positive. (11 total ratings) 

In Stock. Ships from CA, United States. Expedited shipping available. 

or 
~ to turn on l-Cllck 

ordering. 

D9mestlc shipping rates and return POliCY. 

Brand New, Sealed. Ships promptly from CA. 

$33.90 
+ $549 shipping 

New Seller: GreaTech33 

Seller Rating: 
(60 total ratings) 

1000/0 positive over the past 12 months. 

In Stock. Expedited shipping available. 
Domestic shipping rates and return poliCY. 

or 
~ to turn on i-Click 

ordering. 

BRAND NEW, FACTORY SEALED, NOT USED' 

$33.95 
+ 55 49 shipping 

New Seller: PsyGrafx Books 

Seller Rating: 
(15 total ratings) 

1000fa positive over the past 12 months. 

I n Stock. Ships from NJ, United States. 
DomestiC snioolng rates and return policy. 

or 
Sl!mJn to turn on l-Click 

ordering. 

$34.99 
+ $549 shipping 

New 1,111 \I II' It I I 

Seller Rating: .,......"... 92D/o positive. (13 total ratings) 

In Stock. Ships from NJ, United States. Expedited shipping available. 
Domestic shipping @Ies and return POliCY. 

or 
~to turn on l-Click 

ordering. 

New In factory package 

$37,49 
+ 55.49 shipping 

New Seller: TEACHERS' GIFTS N' THINGS 

Seller Rating: lust liIUDo:h"d (Sell .... Profile) 

In Stock. Ships from FL, United States. 
Domestic shipping rates and return policy. 

or 
~ to turn on i-Click 

ordering. 

$39.95 
+ $5.49 shipping 

New am sales 

Seller Rating: ****' 920/0 positive over the past 12 months. 
(193 total ratings) 

or 
SJQnJn to turn on l-Click 

ordering. 

In Stock. Ships from NY, United States. Expedited shipping available. 
DomestiC shipping rates and return policy. 

brand new. ship with tracking 

$49.99 
+ $5.49 shipping 

New Seller: mattys_den 

Seller Rating: ***** 1000fa positive pver the past 12 months. 
(174 totai ratings) 

In Stock. Ships from N'J, United States. Expedited Shipping available. 
pomestlc shipping rates and return policy. 

or 
Sl!mJn to turn on l-Click 

ordering. 

New in sealed box - never used' NO shipping to AK, PR HI, 
PO/APO/FPO boxes. 

$49.99 
+ $5 49 shipping 

New 

Seller Rating: ***** 1000fa positive over the past 12 months. 
(6 total ratings) 

or 
~ to turn on l-Click 

ordering. 

In Stock. Ships from NY, United States. Expedited shipping available. 
Domestic shlpDlng rates and return DOllcy_ 

Brand new in retail package. 

« Previous 1 Next» 

Your Recent History (Wh"t's this?) 


You have no recently viewed items. Continue Shopping: Customers with Similar Searches 
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Amazon.com: Used and Ne.yeclops Bionic Eye SE Page 4 of 4• 
After viewing product detail pages or 
search results, look here to find an easy 
way to navigate back to pages you are 
interested in. 

• Purchased Page 1 of 3 

$34.96 
Fix this recommendation 

EyeQoos Bionic Eye 
Multlzoom Green ****' (211)
$51.99 
Fix this recommendation 

EyeCiops Night Vision 
I nfrared Stealth Gog. t. 

.... ( 198) 
Sl49.99 
Fix this recommendation 

EyeClops Night Vision Infared 
Stealth Blno ... 
**'dd (98) 
S77 42 
Fix this recommendation 

Recent Searches 
~ (All DepartmenL' ) 

> View and edit your browsing history 

Get to Know Us 

Careers 

Investor Relations 

Press Releases 

Amazon and Our Planet 

Make Money with Us 

Sell on Amazon 

Become an Affiliate 

Advertise Your Products 

Self-publish with Us 

I See all 

Let Us Help You 

Shipping Rates & Policies 

Amazon Prime 

Returns Are Easy 

Manage Your Kindle 

Help 
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Rare Books 
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Amazon.com: Used and Ne.,eCfoPs Bi,oniCam Page I of3• 
FREE T--oay snipping lor College 

Hello. lil!I!l..h to get personalized recommendations. New customer? Start here. 

Your Amazon.com I Today's Deals I Gifts & WIsh Lists I Gift Cards Your 

P....m.d by TOIhibo 

Digita l 1\ems Your Account I Help 

Shop All Departments Search Toys & Games Cart W is h List 

Toys & Games CalegOlies & CharacWf"S Beshell"rs New Releases Boys Toys Gl~s Toys Games & Puzzles Hobby, MOdels & Trains Toys OuUel 

EyeClops BioniCam 
by Jakks Price at a Glance 

List Price: ~ 

New: from( Return to product information 
$126.70 

- - - - _ .& _ .....~ - ......... - --~- .. -- - .. _ ... 


Always pay through Amazon.com's Shopping Cart or i-Click. Have one to seli? 5<11 you,," hrre 
Your purchase willi be protected by the A-to-z Safe Buving Guarantee. Never 
respond to requests to send funds via wire transfer. learn more about Safe Online 
Shopping. 

All New (6 from $126.70) Used (0) 

Show " New FREE Super Saver Shipping offers only (0) Sorted by Price + Shipping .. 

Featured Merchantsl-5 of 5 offers 

Price + Shipping Condition Seller Infomnation Buying Options 

$126.70 New 
~ $5.9-9 shipping 

Seller Rating: ****" 90% positive over the past 12 months. 
(850 total ratings) 

or 
~ to turn on 1-Click 

ordering. 

In Stock. Ships from CA, United States. Expedited shipping available. 

Domestic shipping rates and return pOlicy. 

New and sealed. Ready to Ship. 

$126.95 New 
+ $5.99 shipping 

Seller Rating: '***'** 980/0 pOSitive over the past 12 months. 
(802 total ratings) 

or 
SllmJn to turn on 1-Click 

ordering. 

In Stock. Ships from TX, United States. Expedited shipping available. 
pomestlc shipping rates and retyrn policy. 

$126.95 
+ £5.99 shipping 

New ,uy ~ Le•• Shop 
Alw.pl or 

Seller Rating: *'*'*iII'* 99% positive over the past 12 months. 
(4,747 total ratings) 

!iIlm.In to turn on 1-Click 
ordering, 

In Stock. Ships from United States. Expedited shipping available. 
pomestlc shlpplog @tes and return policy. 

TRUSTED Amazon.com seller I New and SEALED I Fast FedEx 
Shipping with tracking number I All Packages are Insured I Orders 
are ... » Read more 

$174.95 
+ 5395 shipping 

New arl C rd...... or 
Seller Rating: ........ 98% positive over the past 12 months. 
(148 total ratings) 

SllmJn to turn on l·Click 
ordering . 

In Stock. Ships from CA, United States. Expedited shipping available. 

International &. domes\:IG shipping !]tes and return policy. 

Brand New 

$245.99 New Seller: loshuaHouse 
+ S5 99 shipping Selle r Rating: 

(193 total ratings) 
1000/0 positive over the past 12 months. or 

~ to turn on 1-Click 
ordering. 

In Stock. Ships from IN, United States. Expedited shipping available. 
Domestic shlpploQ rates and return policy. 

new 
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Amazon.com: Used and NeweCloPs BioniCam 	 Page 2 of3• 
NeW l-l of 1 offers 

Price + Shipping Condition 

New$250.00 
+ S4 95 shipping 

Your Recent History (What'sthls1) 

You have no recently viewed items. 

After viewing product detail pages or 
search results, look here to find an easy 
way to navigate back to pages you are 
interested in. 

Recent Searches 
eyeclops (All Departments) 

) View and edit your browsing history 

Get to Know Us 

Careers 

Investor Relabons 

Pness Releases 

Amazon and Our Planet 

Canada 

Seller Information 	 Buying Options 

Seller Rating : 95"10 positive over the past 12 months. £!mJn to turn on i-Click 
ordering.(4,884 total ratings) 

In Stock. Ships from United States. Expedited shipping available. 

Domestic shlpolno rates and return poliCY. 


« Previous 1 Next» 

Continue Shopping: Customers with Similar Searches Page 1 of 3 
Purchased 

EyeClops Mini Projector EyeCloos Bionic Eye 

fidrIrl. • ( 242) Multizoom, Green 

$34.96 ~ (211) 

FIx this recommendation 	 $51 .99 


fix this recommendation 


EveClops Nloht Ylslon EyeCloos Night Vision Infared 

Infrared Stealth Goggles Stealth Binoculars 

*Ir*'t: (198) 
 ****'" (98)
$149.99 $n.42 

Fix this recommendation FIx this recommendation 


Make Money with Us Let Us Help You 

Sell on Amazon Shipping Rates & Policies 

Become an Affiliate Amazon Prime 

Adver1.Jse Your Products Returns Are Easy 

Self-publish with Us Manage Your Klndfe 

. $eeall 	 Help 

amazon.com 
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. . 
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