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ENDOSCOPE WITH FIRST AND SECOND 
MAGING AND LLUMINATION UNITS 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

0001. This application is a divisional application of U.S. 
Ser. No. 1 1/510,830, filed on Aug. 25, 2006, which is a 
continuation application of PCT/JP2005/003036 filedon Feb. 
24, 2005 and claims benefit of Japanese Applications No. 
2004-054678 filed in Japan on Feb. 27, 2004 and No. 2004 
112329 filed in Japan on Apr. 6, 2004, the entire contents of 
each of which are incorporated herein by their reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to an endoscope for 
performing an endoscopy in a body cavity or the like. 
0004 2. Description of the Related Art 
0005. In recent years, endoscopes are widely used in a 
medical field and an industrial field. Also, these days, a cap 
Sule endoscope having a capsule shape has been proposed. A 
user takes the capsule endoscope from the mouse or the like, 
and endoscopy can be relatively easily performed inside the 
body. 
0006 Meanwhile, Japanese Unexamined Patent Applica 
tion Publication No. 2003-135388 discloses a capsule endo 
Scope with a purpose of being placed inside the body. 
0007. In the prior art disclosed in this publication, while 
introduced into the body by an endoscope, at a location for 
placement, a balloon provided at an outer circumference of a 
capsule endoscope is Supplied with a fluid and then expanded, 
whereby the capsule endoscope is separated and thus placed. 
0008. A capsule endoscope of a prior art generally 
includes an illumination section and an observation section in 
a capsule shaped container, as disclosed in Japanese Unex 
amined Patent Application Publication No. 11-225966, for 
example. Such a capsule endoscope of the prior art has no 
function of changing a direction of view in the observation by 
bending an insert section like an endoscope having an elon 
gated insert Section. 
0009. It should be noted that Japanese Unexamined Patent 
Application Publication No. 2000-342522 discloses a swal 
lowable endoscope having an elongated tube shape. This 
endoscope has bending, and thus the direction of view can be 
set variable. 

SUMMARY OF THE INVENTION 

0010. The endoscope according to an aspect of the present 
invention includes: a container body; an illumination section 
and an image pickup section provided to the container body; 
an elongated flexible tube body integrally provided to the 
container body; and a hollow duct line passing through the 
flexible tube body, a distal end of which penetrates through 
the container body with an opening formed on an outer Sur 
face of the container body. 
0011. The endoscope according to another aspect of the 
present invention includes a container body; an illumination 
section and an observation section provided to the container 
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body; and a view field direction varying section provided in 
the container body for varying a view field direction of the 
observation section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a schematic entire structure diagram of an 
endoscopic system according to a first embodiment of the 
present invention; 
0013 FIG. 2A shows a wireless data transmission mode 
used in the present invention; 
0014 FIG. 2B shows a wired data transmission mode used 
in the present invention; 
0015 FIG. 2C shows an optical communication data 
transmission mode used in the present invention; 
0016 FIG. 3A shows an entire structure of an endoscope 
according to the first embodiment of the present invention; 
0017 FIG.3B shows a part of the endoscope at a distalend 
side according to the first embodiment of the present inven 
tion; 
0018 FIG. 4A is a side view showing an operation remote 
controller; 
0019 FIG. 4B is a front view showing the operation 
remote controller; 
0020 FIG. 4C is a back view showing the operation 
remote controller; 
0021 FIG. 4D is a plan view showing the operation remote 
controller; 
0022 FIG. 5A shows a use example of the operation 
remote controller operated by being grasped; 
0023 FIG. 5B shows a modification example of the opera 
tion remote controller, 
0024 FIG. 6 is a block diagram showing an electrical 
system configuration of the endoscope; 
0025 FIG. 7 is a block diagram showing an electrical 
system configuration of the operation remote controller, 
0026 FIG. 8 shows a structure in the vicinity of a connec 
tor of an AWS unit; 
0027 FIG. 9 is a block diagram showing an electrical 
system configuration of the AWS unit; 
0028 FIG. 10 shows structures of an image processing 
unit and a transmission and reception unit in an endoscopic 
system control device; 
0029 FIG. 11A shows a display example of an endoscopic 
image and the like on a monitor; 
0030 FIG. 11B shows a display example of a main menu 
on the monitor, 
0031 FIG. 11C shows an allocation example to function 
Switches on the monitor; 
0032 FIG. 12 is a flowchart showing a content of an acti 
vation process on the AWS unit side; 
0033 FIG. 13 is a flowchart showing a content of an acti 
Vation process on the endoscope side; 
0034 FIG. 14 is a flowchart showing a content of an image 
pickup process; 
0035 FIG. 15 is a flowchart showing a content of an air 
water process; 
0036 FIG. 16 is a flowchart showing a content of an 
articulation control process for setting a direction of view 
variable; 
0037 FIG. 17 is a flowchart showing a content of a process 
in a human interface on the endoscopic system control device 
side; 
0038 FIG. 18 is a flowchart showing a content of a process 
in the human interface on the endoscope side; 
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0039 FIG. 19A shows an entire structure of an endoscope 
according to a second embodiment of the present invention; 
0040 FIG. 19B shows a part of the endoscope at a distal 
end according to the second embodiment of the present inven 
tion; 
0041 FIG. 20A shows the operation remote controller; 
0042 FIG. 20B shows a modification example of the 
operation remote controller; 
0043 FIG. 21 is a block diagram showing the electrical 
system configuration of the endoscope; 
0044 FIG. 22 is a block diagram showing the electrical 
system configuration of the operation remote controller, 
0045 FIG. 23A shows an entire structure of an endoscope 
according to a third embodiment of the present invention; 
0046 FIG. 23B shows a structure of the endoscope at the 
distal end according to the third embodiment of the present 
invention; 
0047 FIG. 24 is a block diagram showing the electrical 
system configuration of the endoscope; 
0048 FIG. 25 shows an entire structure of an endoscope 
according to a fourth embodiment of the present invention; 
0049 FIG. 26 is a block diagram showing the electrical 
system configuration of the endoscope; 
0050 FIG. 27A shows an entire structure of an endoscope 
according to a fifth embodiment of the present invention; 
0051 FIG. 27B shows a structure of a part of the endo 
Scope according to a modification example of the fifth 
embodiment of the present invention; 
0052 FIG. 28 is a block diagram showing the electrical 
system configuration of the endoscope; 
0053 FIG. 29 is a flowchart showing a process content of 
a consistency varying control; 
0054 FIGS. 30A to 30D are explanatory diagrams of a 
setting operation of consistency varying and the like; 
0055 FIG. 31 is a block diagram showing a modification 
example of the electrical system configuration of the endo 
Scope; 
0056 FIGS. 32A to 32E show a first modification example 
of the operation remote controller and the like: 
0057 FIGS. 33A to 33D show a second modification 
example of the operation remote controller and the like: 
0058 FIGS. 34A to 34D show a third modification 
example of the operation remote controller and the like; and 
0059 FIG. 35 shows an endoscope according to a sixth 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0060 Hereinafter, preferred embodiments of the present 
invention will be described with reference to the drawings. 

First Embodiment 

0061. A description will be given of a first embodiment of 
the present invention with reference to FIGS. 1 to 18. 
0062. As shown in FIG. 1, an endoscopic system 1 accord 
ing to the first embodiment of the present invention includes 
an endoscope 3 for inspecting a body cavity of a patient (not 
shown in the drawing) lying on an inspection bed 2, an air 
water Supply/Suction unit for performing airing, watering, 
and suction (abbreviated as AWS unit) 4 to which the endo 
Scope 3 is detachably connected, an endoscopic system con 
trol device 5 for performing a control process for the endo 
Scope 3 or the like, an observation monitor 6 for displaying an 
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endoscopic image or the like generated by the endoscopic 
system control device 5, and an operation remote control unit 
for performing various remote operations for the endoscope 3 
and the like (abbreviated as operation remote controller) 7. 
The operation remote controller 7 is detachably connected, 
for example, to a connector 9 of the AWS unit 4 via a con 
nection cable 8. 
0063 FIGS. 2A to 2C show data communication modes 
used in this embodiment and the like. The data communica 
tion modes are used as a data transmission and reception unit 
for data transmission and reception between the endoscope 3 
and the operation remote controller 7, data transmission and 
reception between the endoscope 3 and the AWS unit 4, data 
transmission and reception between the AWS unit 4 and the 
endoscopic system control device 5, and the like. 
0064 FIG. 2A shows a wireless data transmission and 
reception unit. Herein, a description will be given of a case in 
which data transmission and reception are performed 
between the operation remote controller7 and the endoscope 
3. With a data communication control section 11 built in the 
operation remote controller 7, the operation remote controller 
7 wirelessly transmits data, which is modulated by passing 
through a data transmission section 12, to the endoscope 3 
from an antenna section 13. 
0065. Also, the operation remote controller 7 receives 
data, which is wirelessly transmitted from the endoscope 3 
side, at the antenna section 13, and demodulates the data by a 
data reception section 14 to transmit the modulated data to the 
data communication control section 11. According to the 
present invention, when the data is transmitted in a wireless 
method, a wireless LAN is formed which has the maximum 
data communication speed of 54 Mbps on the basis of the 
IEEE802.11g standard, for example. 
0.066 FIG. 2B shows a wired data transmission and recep 
tion unit. As a specific example, a description will be given of 
a case in which data transmission and reception are per 
formed between the endoscope 3 and the AWS unit 4. With 
the data communication control section 11 built in the endo 
Scope 3, the endoscope 3 transmits data via a data transmis 
sion section 12' to the AWS unit 4 from an electric connector 
15 in a wired system. Then, the data transmitted from the 
AWS unit 4 passes through the electric connector 15 and a 
data reception section 14", and the data is transmitted to the 
data communication control section 11. 

0067 FIG. 2C shows an optical communication data 
transmission and reception unit. As a specific example, a 
description will be given of a case in which data transmission 
and reception are performed between the operation remote 
controller 7 and the endoscope 3. The data communication 
control section 11 built in the operation remote controller 7 is 
connected via a data transmission section 12" and a data 
reception section 14", which perform transmission and recep 
tion for optical communication, to an optical communication 
coupler 16 provided to the endoscope 3, and performs the data 
transmission and reception via the optical communication 
coupler on the endoscope 3 side. 
0068 FIGS. 3A and 3B show a specific structure of the 
endoscope 3 according to this embodiment. It should be noted 
that FIG.3A is a schematic cross sectional view, and FIG.3B 
is a schematic perspective view with a transparent distal end 
coverseen through, showing an internal structure on the distal 
end side. 
0069. As shown in FIGS. 3A and 3B, the endoscope 3 
includes an elongated insertion tube made of a flexible mate 
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rial (also referred to as tube body) 21 and a capsule section 22 
having a capsule shape, which is integrally provided to a 
distal end of the insertion tube 21. A connector 23 is provided 
at a rear end of the insertion tube 21, and the connector 23 is 
detachably connected to the AWS unit 4. 
0070. In the insertion tube 21, an air water duct line 25 for 
performing airing and watering, a Suction duct line 26 for 
performing suction, a power line 27, a (AWS unit) signal line 
28, and a (remote control) signal line 29 are inserted. It should 
be noted that the power line 27 is connected to the AWS unit 
4, whereby the power is supplied from the AWS unit 4 side. 
The (AWS unit) signal line 28 transmits a signal including 
image data between the AWS unit 4. The (remote control) 
signal lines 29 is a transmission line between the operation 
remote controller 7 for signal transmission mainly used for an 
operation section provided in the operation remote controller 
7 

(0071 Rear ends of the air water duct line 25 and the 
Suction duct line 26 are an air water connector 25a and a 
Suction connector 26a in the connector 23, respectively. Then, 
the Suction duct line 26 has an opening divaricated in an 
oblique direction on the rear end side in the vicinity of the 
connector 23, which functions as an endo-therapy product 
insert port through which an endo-therapy product Such as 
forceps can be inserted (abbreviated as biopsy port) 30. The 
biopsy port 30 is occluded by a valve 30a when the endo 
therapy product is not inserted. Distal end sides of the air 
water duct line 25 and the suction duct line 26 are respectively 
opened to the outside while penetrating through the inside of 
a capsule section 22. 
0072. In the capsule section 22, a capsule shaped exterior 
body (container body) 31 is integrally connected at a distal 
end of the thin insertion tube 21, whereby the inside of the 
exterior body 31 has a water tight structure. In this case, the 
exterior body 31 is connected to a hemi-spherical transparent 
distal end cover 32 on the distal end side of a substantially 
cylindrical trunk section with a structure in which light is 
transmitted in all the directions in the hemispherical form. 
0073. Then, as will be described later, via the operation 
remote controller 7, an inclination of a board of a first base 
member 33 on which an illumination and image pickup unit 
40 in the capsule section 22 is provided is changed in an 
arbitrary direction. Thus, such a structure is achieved that 
illumination light is transmitted in arbitrary direction via the 
hemi-spherical transparent distal end cover 32, and at the 
same time reflection light on an external Subject illuminated 
by the illumination light is transmitted, thereby forming the 
illumination section and the observation section (image 
pickup section) with which the observation in any direction 
can be performed. 
0074. In the exterior body 31, three disc shaped base mem 
bers 33, 34, and 35 to be fitted to an inner circumference 
surface of the exterior body 31 are sequentially arranged in 
the longitudinal direction of the exterior body 31. The first 
base member 33 arranged at the most distal end is arranged in 
the vicinity of a base end of the hemispherical form in the 
distal end cover 32, and freely turnably arranged about a 
center axis O of the capsule section 22. Also, the first base 
member 33 is arranged in the vicinity of the base end of the 
hemispherical form in the distal end cover 32 so as to freely 
tilt in the following manner. 
0075. In addition, the first base member 33 is made an 
electroconductive polymer artificial muscle (abbreviated as 
EPAM), for example. The first base member 33 is connected 
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to the second base member 34 via a view field varying articu 
lation actuator 36 functioning as a view field varying section 
for varying the direction of view through expansion and con 
traction in response to Voltage application. It should be noted 
that the view field varying articulation actuators 36 are 
respectively attached, as shown in FIG. 3B, for example, to 
three areas in the circumferential direction about the center 
axis O in a rod shape. 
0076. The second base member 34 is also freely turnable 
about the center axis O. and is arranged, for example, so as to 
be fitted to the inner circumference surface of the exterior 
body 31 while being prevented from tilting from the center 
axis O direction. 
0077. For this reason, as described above, the first base 
member 33 held to be freely tilting with the view field varying 
articulation actuators 36 provided at the three areas of the 
circumferential direction is expanded by applying the view 
field varying articulation actuator 36 with a voltage, whereby 
the first base member 33 is tilted in the view field varying 
articulation actuator 36 held in the least expanded state (tilted 
from the direction of a Surface orthogonal to the center axis 
O). 
(0078. As shown in FIG. 3B too, an objective lens 37 is 
arranged in the center of the disc of the first base member 33, 
and a charged coupled device (abbreviated as CCD) 38 hav 
ing a gain varying function as an image pickup element is 
arranged at the image forming location, thereby forming an 
image pickup section. An R-LED 39a, a G-LED 39b, a 
B-LED 39c, and an IR-LED 39d for emitting lights in red, 
green, blue, and infrared wavelengths, respectively, are 
arranged as illumination sections at four areas around the 
CCD38, for example, thereby forming the illumination and 
image pickup unit 40. 
0079. In the case of a normal observation mode in a visible 
area, for example, the R-LED 39a, the G-LED 39b, and the 
B-LED 39c are simultaneously caused to emit the lights to 
output the R, G, and B illumination lights to the front side of 
the distal end cover 32, and in the illumination state, the image 
pickup is performed by the CCD38. Meanwhile, in the case 
of a special light observation mode by using a special light 
other than visible area lights, that is, in the case of an infrared 
observation mode for performing an infrared observation in 
this specific example, the IR-LED 39d is emitted and the 
infrared illumination light is output to the front side of the 
distal end cover 32, and in the illumination state, the image 
pickup is performed by the CCD 38. For example, when a 
deep area side is desired to be observed instead of a surface, 
this infrared observation mode is set and the observation is 
performed. As a result, optical information on the deeper area 
side is obtained as compared with the case of the visible area 
illumination light. 
0080. In this way, according to this embodiment, the nor 
mal observation mode and the infrared observation mode can 
be switched and performed. For this reason, for example, as 
shown in 11B described below, the normal observation mode 
or the infrared observation mode is selected from a main 
menu, and it is possible to set a state of the illumination light 
quantity corresponding to each of the modes, or the like. In 
addition, a function of Switching the normal observation 
mode and the infrared observation mode by using a function 
switch can be allocated. 

0081. As described above, when the first base member 33 
is tilted via the view field varying articulation actuator 36, the 
illumination and image pickup direction (observation view 
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field direction) by the illumination and image pickup unit 40 
can be changed. That is, by tilting the first base member 33, a 
view field direction varying section is formed. 
0082. As will be described later, the user operates to rotate 
a track ball 19 of the operation remote controller 7, thereby 
making it possible to tilt (bend) the board of the first base 
member 33 on which the illumination and image pickup unit 
40 is formed, in an arbitrary direction. In this case, regarding 
the tilting angle, as shown in FIG. 3A, when a position in a 
state orthogonal to the center axis O corresponds to a refer 
ence view field direction, the board can be freely tilted by 
approximately 90° in an arbitrary direction from the reference 
observation view field direction (in this specification, the 
operating of changing the view field direction is also referred 
to as articulation operation in an analogous fashion to a bend 
ing operating). 
0083. As will be described later with FIG. 11A, the obser 
vation view field direction of the illumination and image 
pickup unit 40 is displayed on the observation monitor 6 
together with an endoscope image, and thus satisfactory oper 
ability can be ensured. 
0084. In addition, a distal end turning actuator 41 func 
tioning as a distal end turning member Such as a motor is 
arranged between the second base member 34 and a third base 
member 35, so that the second base member 34 side is turn 
able by approximately 90° in the clockwise and anticlockwise 
directions with respect to the third base member 35 fixed to 
the inner circumference surface of the exterior body 31. 
0085. In this case, for example, when the observation view 
field direction of the illumination and image pickup unit 40 is 
along the center axis of FIG. 3A, the observation (more spe 
cifically, captured by the CCD 38) image plane is merely 
rotated. When the observation view field direction of the 
illumination and image pickup unit 40 is set in a different 
direction from the center axis O (by the view field direction 
varying section through the above-mentioned tilting), the 
view field direction can be changed through this rotating 
operation. 
I0086. Therefore, by using the both in combination, the 
view field direction can be set to be widely changed. 
I0087. The basemembers 33 to 35 have holes for letting the 
air water duct line 25 and the suction duct line 26through. The 
air water duct line 25 and the suction duct line 26 inserted 
through the insertion tube 21 are opened on an outer periph 
eral surface of the distal end cover 32. 
0088. Then, the user performs an instruction operation to 
rotate the distal end turning actuator 41 by operating opera 
tion remote controller 7, whereby the distal end turning actua 
tor 41 turns (with respect to the fixed third base member 35) 
the second base member 34 that is freely turnably arranged at 
the distal end thereof. In particular, the direction of the distal 
end side of the Suction duct line 26 can be changed. 
0089. That is, when the endo-therapy product is inserted 
from the biopsy port 30 and a distal end side of the endo 
therapy product protrudes from a distal end opening of the 
Suction duct line 26, by turning the distal end turning actuator 
41, the direction of the distal end side of the endo-therapy 
product can be controlled to be varied. In other words, the 
endoscope 3 according to this embodiment has a function like 
ahebel for varying and adjusting a protruding direction of the 
endo-therapy product. 
0090 Then, a video processing circuit 42 (not shown in 
the drawing) for performing a video processing on the CCD 
38, a control circuit 43 (not shown in the drawing) for per 
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forming a control process for the respective sections in the 
endoscope 3, and a power Supply circuit 44 for generating 
power (refer to FIG. 6) are arranged on a back side of the third 
base member 35, for example. It should be noted that the 
Video processing circuit 42, the control circuit 43, and the 
power supply circuit 44 are abbreviated as control unit 45. 
0091. The power supply circuit 44 is connected to the 
power line 27, and the control circuit 43 and the video pro 
cessing circuit 42 are connected to both the signal lines 28 and 
29. Rear ends (base ends) of the power line 27 and both the 
signal lines 28 and 29 inserted through the insertion tube 21 
are connected to a contactless transmission section 47 of an 
electric connector 46 in the connector 23. It should be noted 
that the contactless transmission section 47 is formed by coils 
C1, C2, and C3 as shown in the enlarged view of FIG. 3A. 
Then, circumferences of the respective coils of the contact 
less transmission section 47 and the entire circumference of 
these coils are coated with a shield member 48, thereby form 
ing an electromagnetic shielding section for preventing noise 
radiation and contamination. 
0092 Also, according to this embodiment, in the insertion 
tube 21, insertion shape detecting coils (abbreviated as UPD 
coils) 49 for detecting the shape of the insertion tube 21 are 
further arranged at an appropriate interval. For example, in 
response to drive signals from UPD coil driver sections 50 
arranged in the connector 23, the UPD coils 49 are sequen 
tially driven. 
0093. The UPD coil driver section 50 is connected via a 
signal line to the control circuit 43 of the control unit 45. 
0094. On the other hand, the operation remote controller 7 
detachably connected to the AWS unit 4 has, specifically, a 
structure shown in FIGS. 4A to 4D. It should be noted that 
FIG. 4A is a side view as seen from the side of the operation 
remote controller 7, FIG. 4B is a front view as seen from the 
right hand side of FIG. 4A, FIG. 4C is a back view as seen 
from the left hand side of FIG. 4A, and FIG. 4D is a plan view 
as seen from the top of FIG. 4A. 
(0095. As shown in FIG. 4A or the like, the operation 
remote controller 7 includes a Substantially cylindrical grasp 
ing section 17 which the user like a Surgeon grasps, and also 
a substantially U-shaped hook (or, a handle) 18 for linking 
upper and lower sides of the grasping section 17. The hook 18 
is thus provided, so even when the Surgeon does not grasp the 
grasping section 17 hard, the operation remote controller 7 
can be prevented from dropping. 
0096. The operation remote controller 7 according to this 
embodiment has an inclined surface Sa inclined to the upper 
end side and the track ball 19 for the articulation operation 
arranged on the inclined surface Sa. 
0097. The track ball 19 is located on a centerline Cextend 
ing in the longitudinal direction of the bilaterally symmetric 
operation remote controller 7 as shown in the front view of 
FIG. 4B. In addition, an air water switch SW4 and a suction 
switch SW5 are arranged at locations on both sides bilaterally 
symmetric to the track ball 19. 
0098. Moreover, function switches SW1 to SW3 are 
sequentially arranged from the upper side to the lower side on 
the end side opposite to the side where the track ball 19 is 
provided along the center line C of the back view of FIG. 4C. 
In this way, in the operation remote controller 7 according to 
this embodiment, the bilaterally symmetric shape is formed 
as is understood from FIGS. 4B and 4C, and at the same time 
the track ball 19, the function switches SW1 to SW3, the air 
water switch SW4, the suction switch SW5, which function as 
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the operation section, are bilaterally symmetrically provided. 
In either of cases where the right-handed Surgeon grasps the 
operation remote controller 7 and the left-handed surgeon 
grasps the operation remote controller 7, equally satisfactory 
operability can be ensured. 
0099] To be specific, as shown in FIG.5A, for example, the 
Surgeon can easily operate by grasping the grasping section 
17 with the right hand. In this case, for the Surgeon who grasps 
the grasping section 17 with the left hand, the satisfactory 
operability can be ensured similarly. 
0100. It should be noted that, as shown in FIG.5A, while 
an angle of the inclined surface Sa with respect to an axis of 
the longitudinal direction of the operation remote controller 7 
(this axis is parallel to the center line C shown in FIG. 4B) is 
setas (p, if cp is in the range from 90° to 180°, in the case where 
the grasping section 17 is operated with a thumb, the satis 
factory operability can be ensured. An angle for more ease of 
use is desirably set in the range from 120° to 150°. 
0101. It should be noted that FIG.5B shows a modification 
example of the operation remote controller 7. In this case, the 
lower end side of the hook 18 is not linked to the lower end 
side of the grasping section 17, and the lower end side of the 
hook 18 is opened. 
0102 The operation remote controller 7 has a control cir 
cuit 57 shown in FIG. 7 built in the exterior body having a 
water tight structure and a tolerance for a disinfection or 
sterilization process. 
0103 Also, as shown in FIG. 4A, for example, the con 

tactless electric connector (a power Supply transmission and 
reception section of FIG.7)10 is provided on the inner side of 
the lower side in the operation remote controller 7, and Sup 
plied with an alternating current power from the AWS unit 4 
which is connected to a contactless electrical connector 8a 
arranged at one end of the connection cable 8 and also con 
nected to an electrical connector 8b arranged at the other end 
of the connection cable 8. Then, the power Supply generating 
section in the control circuit 57 accommodated inside the 
grasping section 17 generates a direct current power Supply 
from the Supplied alternating current power. 
0104. It should be noted that the control circuit 57 shown 
in FIG. 4A is formed by mounting a track ball board 57a to 
which the track ball 19 is connected, a Switch board 57b to 
which the function switches SW1 to SW3 are connected, and 
the like. 

0105. In this manner, with the structure where the opera 
tion remote controller 7 is connected to the connection cable 
8 in a contactless fashion, when the operation remote control 
ler 7 is repeatedly subjected to washing and sterilization for a 
long period of time before or after the surgeon uses for the 
endoscopy, corrosion or the like can be effectively prevented 
in the case of the contactless fashion unlike the case of the 
contact fashion. 

01.06 Next, with reference to FIG. 6, a structure of an 
electrical system of the endoscope 3 will be described. In a 
distal end portion 22a in the capsule section 22, a view field 
varying articulation actuator (the actuator is abbreviated as 
ACT in the drawings) 36, the encoder 51 for detecting the 
amount of displacement, an the LED 39 (reference numerals 
39a to 39D of FIG. 3A are represented by one reference 
numeral 39), and the CCD38 are arranged. Furthermore, in a 
trunk section 22b in the vicinity of the center of the capsule 
section 22, the distal end turning actuator 41 and an encoder 
52 for detecting the amount of displacement are arranged. 
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01.07 The insertion tube 21 includes the UPD coils 49. 
The connector 23 of the insertion tube 21 includes the UPD 
coil driver section 50 and a power Supply transmission and 
reception section 53 (specifically, the coil C1 of the contact 
less transmission section). 
0108. On the other hand, the control unit 45 including the 
Video processing circuit 42 and the power Supply circuit 44 
has a status control section 61 composed of a CPU for man 
aging control status of the respective sections, and the like. 
The status control section 61 is connected to a status holding 
memory 62 for holding (storing) a status of the respective 
sections, and also to transmission and reception units 63A and 
63B of a wired method (according to this embodiment) for 
performing wired communication with the AWS unit 4 and 
the operation remote controller 7. 
0109. It should be noted that the transmission and recep 
tion units 63A and 63B are equivalent to the transmission and 
reception units of the wired method shown in FIG.2B. In this 
case, the electric connector 15 is equivalent to the coil C2 of 
the contactless transmission section 47 connected to the AWS 
unit 4. The transmission and reception unit 63B has the same 
structure as that of the transmission and reception unit 63A. 
Then, the transmission and reception unit 63B functions as an 
electric connector connected to the electric connector 8b at 
the base end of the connection cable 8 that is connected to the 
operation remote controller 7. 
0110. The status control section 61 controls, via an illumi 
nation control section 64 for controlling the illumination, the 
LED driver section 65 to be controlled by the illumination 
control section 64. The LED driversection 65 applies an LED 
39 functioning as an illumination section, with an LED driver 
signal for causing the LED 39 to emit the light. 
0111. With the light emission from the LED 39, a subject 
Such as an illuminated affected area is image-formed on an 
image pickup surface of the CCD38 arranged at the image 
forming location by the objective lens 37 attached to an obser 
vation window, and photoelectrically converted by the CCD 
38. 
0112 The CCD 38 outputs a signal charge accumulated 
through the photoelectrical conversion as an image pickup 
signal in response to application of a CCD driver signal from 
a CCD driver section 66 controlled by the status control 
section 61. After converted into a digital signal from an ana 
log signal by an A/D converter (abbreviated as ADC) 67, this 
image pickup signal is input to the status control section 61 
and at the same time the digital signal (image data) is stored 
in animage memory 68. The image data of the image memory 
68 is sent to the data transmission section 12" of the transmis 
sion and reception unit 63A. 
0113. Then, the image data is sent from the electric con 
nector 15 through the AWS unit 4, and wirelessly transmitted 
from the AWS unit 4 to the endoscopic system control device 
5 side. 
0114. An output signal of the ADC 67 is sent to a bright 
ness detecting section 69. Information on the image bright 
ness detected by the brightness detecting section 69 is sent to 
the status control section 61. The status control section 61 
performs light intensity adjustment on the basis of this infor 
mation, so that the illumination quantity by the LED 39 is set 
to an appropriate brightness via the illumination control sec 
tion 64. 

0.115. In addition, the status control section 61 controls an 
actuator driver section 72 via an articulation control section 
71, and the actuator driver section 72 drives the view field 
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varying articulation actuator (EPAM) 36. It should be noted 
that the drive amount of the view field varying articulation 
actuator 36 is detected by the encoder 51, and on the basis of 
the detection by the encoder 51, the drive amount of the view 
field varying articulation actuator 36 is controlled to be a 
value corresponding to the instructed amount. 
0116. Also, the status control section 61 controls a distal 
end turning control section 73, and the distal end turning 
control section 73 drives the distal end turning actuator 41 via 
the control of the actuator driversection 74 under the control 
of the status control section 61. The drive amount of the distal 
end turning actuator 41 is detected by the encoder 52. 
0117. In addition, the status control section 61 performs 
timing management or the like via the UPD coil driver sec 
tions 50 in the case in which the UPD coils 49 are driven. 
0118. Furthermore, the alternating current power trans 
mitted from the power Supply transmission and reception 
section 53 is supplied to the power supply circuit 44, and the 
power Supply circuit 44 converts into direct current power 
Supply for Supplying the respective sections of the control 
unit 45 with the operation power. 
0119. It should be noted that device model information or 
use status unique to the respective endoscopes 3 may be 
written and held in the status holding memory 62 in the 
following manner, and the information may be effectively 
used. 
0120 To be specific, the status holding memory 62 holds, 
for example, device model information on the endoscope 3 
(for example, information on a type of the CCD38, the length 
of the insert section of the insertion tube 21, or the like), and 
individual information different in each of the endoscopes 3 
due to the use status for the endoscopy or the like (for 
example, information on use time (Summed up use time or 
accumulated use time for the endoscopy), the number of 
times for performing washing, an adjusted value, a mainte 
nance history, or the like). These pieces of information are 
used for the system operation decision, information provision 
to the user, etc. 
0121 These pieces of information can be edited from the 
outside. Such as the endoscopic system control device 5, a 
washing device not shown, or the like. 
0122. As a result, it is possible to effectively use the infor 
mation (data) which the endoscope ID has, while the status 
holding memory 62 doubles as the function of the existing 
endoscope ID to be commonly used. It should be noted that 
the same applies to a status holding memory 82 which will be 
described later. 
0123. Moreover, with the provision of the status holding 
memory 62, it is unnecessary to additionally provide a sepa 
rate endoscope ID, so more advanced function than the exist 
ing endoscope ID can be achieved, thereby making it possible 
to perform appropriate setting, adjustment, management, 
processing, and the like in more detail. 
0124 On the other hand, the internal structure of the 
operation remote controller 7 has such a structure shown in 
FIG. 7. The control circuit 57 inside the operation remote 
controller 7 has a status control section 81 composed of a 
CPU for managing control status of the respective sections, 
and the like. The status control section 81 is connected to a 
status holding memory 82 for holding (storing) a status of the 
respective sections, and also connected to a transmission and 
reception unit 83 of wired communication mode. The trans 
mission and reception unit 83 is directly connected to the 
electric connector of the AWS unit 4, and is also connected via 
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the electric connector to the electric connector of the endo 
Scope 3, thereby mutually performing wired communication 
with the endoscope 3. The structure will be described later 
with respect to FIG. 8. 
0.125. In addition, the status control section 81 is con 
nected to a track ball displacement detecting section 84 for 
detecting the amount of displacement of the track ball 19 
arranged at a location where the operation can be performed 
by a hand grasping on an outer Surface 7a of the operation 
remote controller 7 (including the inclined surface or the 
like). The status control section 81 holds the detected amount 
of displacement in the status holding memory 82, and at the 
same time sends the data to the data communication control 
section 11 of the transmission and reception unit 83 to be 
transmitted to the endoscope 3. 
0.126 Then, the air water switch SW4, the suction switch 
SW5, and the function switches SW1 to SW3 arranged at 
locations where the operation can be performed by the hand 
grasping on the outer Surface 7a of the operation remote 
controller 7 are connected to a Switch press detecting section 
85. The switch press detecting section 85 detects when the 
respective Switches are pressed, and outputs the detection 
signal to the status control section 81. The status control 
section 81 holds the detected respective switch statuses in the 
status holding memory 82, and at the same time sends the data 
to the data communication control section 11 of the transmis 
sion and reception unit 83 to be transmitted to the endoscope 
3. 
I0127. A power supply generating section 86 provided in 
the control circuit 57 is connected to the power supply trans 
mission and reception section shown in FIG. 4A. The alter 
nating current power transmitted from the power Supply 
transmission and reception section is converted to the direct 
current power source, and the respective sections in the con 
trol circuit 57 are supplied with the operation power. 
0128 FIGS. 8 and 9 show the internal structure of the 
AWS unit 4. 
I0129. The connector 23 of the endoscope 3 is connected to 
a scope connector 91 of the AWS unit 4 while an AWS adapter 
92 is inserted. 
0.130. A convex portion is formed on a front surface of the 
AWS unit 4. The AWS adapter 92 is detachably connected to 
the convex portion which is provided with the duct line con 
nector. Also, the AWS adapter 92 includes a through hole. Via 
this through hole, the (contactless) electric connector 46 in 
the connector 23 is inserted, and an (contactless) electric 
connector 93 of the AWS unit 4 is detachably connected. 
I0131. In addition, the connector 8b (for example, of an 
electrical contact method) provided to the connection cable 8 
that is connected to the operation remote controller 7 is also 
detachably connected to an electric connector 94 of the AWS 
unit 4 (for example, of an electrical contact method). 
0.132. Then, a signal line 29a connected to the signal line 
29 of the electric connector 93 in the AWS unit 4 is connected 
to a contact of an electrical connector 94. That is, the signal 
line 29 of the endoscope 3 is connected to the operation 
remote controller 7 via the signal line 29a in the AWS unit 4 
to transmit the operation information by the operation remote 
controller 7 to the endoscope 3, and is also capable of sending 
reply information from the endoscope 3 or the like to the 
operation remote controller 7. 
0.133 Also, the power line 27 is connected to a power 
supply unit 75 via the electric connector 93, and the endo 
Scope 3 is Supplied with the alternating current power from 
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the power supply unit 75 via the power line 27. Furthermore, 
the power line 27 is connected to a power line 27a for Sup 
plying the operation remote controller 7 in the AWS unit 4 
with the power, and accordingly the operation remote con 
troller 7 is also supplied with the alternating current power. 
0134. The AWS unit 4 has, in addition to the power supply 
unit 75 including a power supply control unit, an AWS control 
unit 78, a UPD unit 76, and a wireless transmission and 
reception unit 77 build therein. 
0135. The AWS control unit 78 performs operation control 
for an air water pump, and at the same time controls opening 
and closing of an electromagnetic valve B2 installed in the 
midway of a water duct between a watering tank 98 connected 
to a pump 95 and an electromagnetic valve B1 installed in the 
midway of an air duct. 
0136. The air water connector 25a of the endoscope 3 is 
branched inside the AWS adapter 92, one of which is con 
nected to the air duct inside the AWS unit 4, and the other side 
of which branched to the side protrudes as a watering con 
necter and is connected to the watering tank 98 via a tube 
connected to this watering connecter. The Suction connector 
26a is branched inside the AWS adapter 92, one of which 
branched to the side protrudes as a Suction connecter and is 
connected to a Suction device not shown, and the other of 
which, a relief duct, passes inside a pinch valve 96 protruding 
to the front side of the AWS unit 4. 

0.137 The UPD unit 76 is connected to a UPD coil unit 97 
located around the inspection bed 2. With the UPD coil unit 
97, the locations of the UPD coils 49 are detected, and the 
shape of the insertion tube 21 is calculated, thereby perform 
ing a process of generating an image of an insertion shape 
(abbreviated as UPD image). 
0.138. The transmission and reception unit 77 is connected 
to an antenna section 77a. Via the antenna section 77a, trans 
mission and reception of information including the image 
data is wirelessly performed with the endoscopic system con 
trol device 5. 

0.139. A further description will be given here. The infor 
mation including the image data input (by the CCD38) from 
the control circuit 43 of the endoscope 3 via the electric 
connector 93 is output to a data communication control sec 
tion of the transmission and reception unit 77 shown in FIG. 
9. Together with the UPD image data of the UPD unit 76, the 
information is transmitted from the antenna section 13 (77a) 
to the endoscopic system control device 5. 
0140 AWS related information on the operations for the 
air water switch SW4, the suction switch SW5, and the like, 
which are provided to the operation remote controller 7 is sent 
to an air water control section 122. The air water control 
section 122 controls the operations of the pump 95 and an 
electromagnetic valve unit 124 in accordance with the infor 
mation on operation. 
0141. The air water duct line 25 is connected to the elec 
tromagnetic valve unit 124 via the AWS adapter 92. The 
watering tank 98 is connected to the electromagnetic valve 
unit 124 and the AWS adapter 92, and a suction tank 99 is 
connected to the AWS adapter 92. 
0142. The AWS unit 4 is supplied with supply mains (al 
ternating current power), and this alternating current power is 
sent to a power Supply transmission output section 127 via an 
insulation transformer 126. The power Supply transmission 
output section 127 Supplies the alternating current power 
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insulating from the Supply mains from the electric connector 
93 to the power line 27 of the endoscope 3 connected to the 
electric connector 93. 

0143. Output control for electric power transmission of 
the power Supply transmission output section 127 (corre 
sponding to the contactless electric power transmission 
mode) is controlled by an electric power transmission control 
section 128 connected to the data communication control 
section 11 (as will be described later with reference to FIGS. 
12 and 13). 
014.4 FIG. 10 shows internal structures of a transmission 
and reception unit 101 and an image processing unit 116 of 
FIG. 8 in the endoscopic system control device 5. 
0145 The endoscopic system control device 5 includes, 
for example, the wireless transmission and reception unit 
101. Data Such as an image signal wirelessly transmitted from 
the AWS unit 4 is taken in by the antenna section 13 to be sent 
to the data reception section 14. After being amplified, the 
data is subjected to a demodulation process. The operation of 
the data reception section 14 is controlled by the data com 
munication control section 11, and the received data is 
sequentially accumulated in a buffer memory 102. 
0146 The image data in the buffer memory 102 is trans 
mitted to an image processing section 103 for processing the 
image data. Character information from a character generat 
ing section 105 for generating character information in 
response to key input of a keyboard 104 is also input into the 
image processing section 103 other than the image data from 
the buffer memory 102, whereby it is possible to superimpose 
the character information or the like on the image data. 
0147 The image processing section 103 sends the input 
image data or the like to an image memory control section 
106. Via the image memory control section 106, the image 
data or the like is temporarily stored in an image memory 107. 
and at the same time recorded in a recording medium 158. 
0.148. The image memory control section 106 reads out the 
image data temporarily stored in the image memory 107 to be 
sent to a digital encoder 108. The digital encoder 108 encodes 
the image data into a predetermined video format and outputs 
the data to a D/A converter (abbreviated as DAC) 109. The 
DAC 109 converts a digital video signal into an analog video 
signal. The analog video signal is further output from a video 
output terminal to the observation monitor 6 via a line driver 
110, and the observation monitor 6 displays an image corre 
sponding to the video signal. 
014.9 Then, the image data temporarily stored in the 
image memory 107 is read out to be input to a DV data 
generating section 111 as well. By the DV data generating 
section 111, DV data is generated to be output from a DV data 
output terminal. 
0150. The endoscopic system control device 5 includes a 
video input terminal and a DV data input terminal. A video 
signal input from the video input terminal passes through a 
line receiver 112 and an ADC113. The video signal converted 
into the digital signal is demodulated by a digital decoder 114 
to be input to the image memory control section 106. 
0151. From the DV data input to the DV data input termi 
nal, image data is extracted (decoded) by an the image data 
extraction section 115 to be input to the image memory con 
trol section 106. 

0152 The image memory control section 106 temporarily 
stores the video signal (image data) input from the video input 
terminal or the DV data input terminal in the image memory 
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107, records in the recording medium 158, or outputs from the 
video output terminal to the observation monitor 6. 
0153. According to this embodiment, from the AWS unit 4 
side, image data captured by a CCD 25 of the endoscope 3 and 
the UPD image data generated from the UPD unit 76 are 
wirelessly input to the endoscopic system control device 5. 
The endoscopic system control device 5 converts these pieces 
of the image data into predetermined video signals to be 
output to the observation monitor 6. 
0154) In the endoscopic system 1 according to this 
embodiment, when the power Supply is activated, various 
images shown in, for example, FIG. 11A are displayed on the 
observation monitor 6. In this case, in addition to an informa 
tion display area R for displaying patient information or the 
like, a display area Ri of the endoscope image, a display area 
Ru of the UPD image, a display area Rf of a freeze image, and 
a display area Ra of a view field varying articulation, a menu 
display Rim is provided. A menu is displayed on the menu 
display Rim. 
0155 Herein, a display area Ra of a view field varying 
articulation displays positioning dots U. D. L., and Rindicat 
ing up, down, left, and right directions corresponding to 
directions of the operation of the track ball 19. Then, in 
accordance with the operation of the track ball 19, the view 
field direction in which the illumination and image pickup 
unit 40 is actually variably set, for example, is displayed with 
an arrow. In the case of FIG. 11A, when the track ball 19 is 
rotates in a direction between the up (U) direction and the 
right (R) direction, the view field direction corresponding to 
the operation is indicated by an arrow. 
0156. As the thus set view field direction is displayed in 
the display mode similar to the bending operation of the 
bending section, the user can easily find out the actual view 
field direction in the endoscope 3. For this reason, it is pos 
sible to visually easily perform the operation for setting the 
observation target within the field of view, and the operability 
can be improved. 
0157. Furthermore, the tube body needs no structure, such 
as the bending piece or the bending wire, for bending the tube 
body to change the view field direction. Therefore, it becomes 
easier to form the thin tube body, whereby the insertion per 
formance can be improved and the patient burden can be 
reduced. 
0158. The menu to be displayed on the menu display Rim 
includes a main menu shown in FIG. 11B. In this main menu, 
a return operation item for instructing to perform a return 
operation to the previous menu screen and an end item for 
instructing to perform a menu end operation are displayed 
together with the function switches, the articulation sensitiv 
ity at the time of the view field direction change, the respec 
tive settings for the normal observation and the infrared 
observation, the setting for the turning (rotating) sensitivity of 
the distal end turning actuator 41, the setting for the image 
emphasis in the signal processing, and the airing amount 
Setting. 
0159. The user moves a selection frame by operating the 
track ball 19 or the like to select the item of, for example, the 
function switches, the frame of the item of the function 
Switches is displayed in bold, indicating that the item is 
selected. 
0160 Moreover, by pressing the track ball 19 to confirm 
the operation, as shown in FIG. 11C, functions to be allocated 
to function switches SW1 to SW5 can be selected and set. It 
should be noted that the case is described in which the air 
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water switch SW4 and the suction switch SW5 can also be 
allocated similarly to the function switches SW1 to SW3. 
0.161. It should be noted that in other embodiments as will 
be described later, when other function other than the function 
of the capsule section 22 according to this embodiment is 
provided, the item for operating the function may also be 
allocated to the function switches SW1 to SW3 (and SW4 and 
SW5). 
0162 Next, operation of the endoscopic system 1 having 
such a structure will be described. 

0163 When the endoscopy is carried out, first of all, the 
endoscope 3 is connected to the AWS unit 4 to which the AWS 
adapter 92 is previously mounted. The connection cable 8 is 
connected to the operation remote controller 7, and an elec 
trical connector 8b of the connection cable 8 is connected to 
the AWS unit 4. 

(0164. The user connects the AWS unit 4 to the UPD coil 
unit 97, and connects the endoscopic system control device 5 
to the observation monitor 6. Also, if necessary, the endo 
scopic system control device 5 is connected to an image 
recording unit or the like not shown, thereby completing the 
setup of the endoscopic system 1. 
(0165 Next, power supplies of the AWS unit 4 and the 
endoscopic system control device 5 are turned ON. As a 
result, the respective sections are activated in the AWS unit 4. 
The power supply unit 75 can supply the endoscope 3 side 
with electric power via the power line 27, and also supply the 
operation remote controller 7 with electric power via a power 
Supply line. 
0166 The operations at the time of activation on the AWS 
unit 4 and the endoscope in this case will be described with 
reference to FIGS. 12 and 13. 

0167. When the activation process is started, as shown in 
FIG. 12, first of all, in Step S1, the electric power transmission 
control section 128 in the power supply unit 75 of the AWS 
unit 4 shown in FIG. 9 puts the power supply transmission 
output section 127 in the electric power Supply stop status, 
that is, the electric power supply is turned OFF. 
0.168. After that, in Step S2, a monitor timer in the electric 
power transmission control section 128 is turned ON, and 
then, as shown in Step S3, the power Supply transmission 
output section 127 is put in the electric power Supply status, 
that is, the electric power supply is turned ON. As the power 
Supply transmission output section 127 is in the electric 
power Supply status, via the power line 27, the power Supply 
circuit 44 in the control unit 45 of the endoscope 3 is supplied 
with the alternating current power from this electric power. 
0169. Also, the alternating current power is supplied to the 
power supply generating section 86 in the control circuit 57 of 
the operation remote controller 7. 
0170 After that, as shown in Step S4, the electric power 
transmission control section 128 is in a reception waiting 
status for an activation message via the signal line 28 from the 
endoscope 3 side. Then, when the activation message is not 
received, as shown in Step S5, the electric power transmission 
control section 128judges whether or not it is running out of 
time in the monitor timer. In the case where time is not 
running out, the flow returns to Step S4, and in the case of 
running out of time, the flow returns to the first Step S1. 
0171 On the other hand, in Step S4, when the activation 
message is received before running out of time, the electric 
power transmission control section 128 turns the time mea 
surement of the monitor timer OFF as shown in Step S6. 
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Then, as shown in Step S7, the continuance message is issued, 
and the activation process is ended. 
0172 Meanwhile, in the control circuit 43 of the endo 
Scope 3, as the power Supply circuit 44 is Supplied with the 
alternating current power, necessary electric power for the 
operation in the control circuit 57 is supplied, and the activa 
tion process is started. Then, the status control section 81 
shown in FIG. 13 waits, first of all, in Step S11, for stabiliza 
tion of the power Supply Voltage in the power Supply circuit 
44. 
0173 When the power supply voltage is stabilized, in the 
next Step S12, the status control section 61 performs system 
resetting of the respective sections in the control unit 45. After 
the system reset, as shown in Step S13, the status control 
section 61 issues the activation message to the operation 
remote controller 7, and then in Step S14, waits for the acti 
Vation message reception (of the reply message reception) 
from the operation remote controller 7. 
0.174. Then, when the activation message reception data is 
received from the operation remote controller 7, as shown in 
Step S15, the activation message is issued to the AWS unit 4 
in this time. Then, after the issuance of the activation mes 
sage, as shown in Step S16, the status control section 61 waits 
for the continuance message reception from the electric 
power transmission control section 128 side. When the con 
tinuance message is received, the activation process is ended. 
On the other hand, when the continuance message is not 
received, as shown in Step S17, if a retry end condition (for 
example, a condition for the previously set number of retry 
times) is not met, the flow returns to Step S15, the activation 
message is reissued by the status control section 61. When the 
retry end condition is met, the error end is effected. 
(0175 While the activation process shown in FIGS. 12 and 
13 is performed, also in the case where the endoscope 3 and 
the remote controller 7 are supplied with the alternating cur 
rent power contactlessly from the AWS unit 4, the power 
supply operation can be performed with stability. 
0176 When the above-mentioned activation process is 
normally ended, image pickup by the CCD38 is started. The 
user can perform the operations airing/watering and Suction, 
articulation operation for field view varying, and the like as 
the operation section of the remote controller 7. Therefore, 
the user inserts the endoscope 3 from the distal end side into 
the body, and it is possible to start the endoscopy. 
0177. The endoscope 3 according to this embodiment inte 
grally includes, in addition to the capsule section 22, the 
flexible insertion tube 21 functioning as an insert section 
significantly thinner than the outer diameter of the capsule 
section 22. Thus, the insertion into the body is easily per 
formed, and at the same time the endoscopy or the therapy on 
the inspection target area can be much smoothly performed as 
compared to the case in which only the capsule section 22 is 
provided. 
0.178 That is, in the case of the capsule section 22 without 
the insertion tube 21, the capsule section 22 moves under 
peristalsis or the like. It takes time to reach the inspection 
target area, and even when the capsule section reaches the 
inspection target area, as the capsule section moves under the 
peristalsis or the like, it is difficult to perform a close inspec 
tion. On the contrary, according to this embodiment, with the 
structure where the insertion tube 21 is integrally linked to the 
capsule section 22, by the operation of extruding the base end 
side of the insertion tube 21, the insertion into the deep side of 
the body can be easily performed. 
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0179. In addition, it is unnecessary to provide a light guide 
for transmitting the illumination light to the insert section or 
a bending mechanism for bending the insert Section unlike the 
normal endoscope having the insert section, whereby the 
diameter reduction of the tube body can be achieved, the 
operability can be improved, and the patient burden can be 
reduced. Thus, it is possible to achieve the status in which the 
target area can be observed in a short period of time, and at the 
same time if the insertion tube is held while the movement at 
the base end of the insertion tube 21 is restricted, the capsule 
section 22 at the distal end is remained in the target area, 
thereby making it possible to sufficiently inspect the target 
aca. 

0180. There is a placement type as a prior art. In the case of 
placement, a piece corresponding to the insertion tube 21 
obstructs, so the piece is removed when set in the use statue 
under placement. In this case, there is a drawback for example 
in that the observation view field has a reduced observation 
function due to deposit of body fluid and the problem cannot 
be solved. However, according to this embodiment, the reduc 
tion in observation function or the like can be prevented easily 
by performing airing, watering, etc. 
0181 Also, according to this embodiment, as the observa 
tion view field direction by the illumination and image pickup 
unit 40 can be changed, the observation function can be 
improved. 
0182 Representative process operations regarding these 
various operations will be described with reference to FIGS. 
14 to 18. FIG. 14 shows an operation content of the image 
pickup control process. 
0183. As shown in FIG. 14, when the image pickup pro 
cess is started, as shown in Step S21, the endoscope 3 obtains 
the image pickup data. To be specific, under the management 
(control) of the status control section 61, the LED 39 emits 
light, and at the same time the CCD driversection 66 starts an 
operation for driving the CCD 38. An image pickup signal 
captured by the CCD 38 is converted by the ADC 67 into a 
digital signal (image pickup data). The image pickup data 
(image data) is sequentially stored in the image memory 68, 
and the image pickup data is obtained. 
0.184 The thus obtained image data is sequentially trans 
mitted as shown in Step S22. The image data read from the 
image memory 68 is transmitted in a wired way from the 
transmission and reception unit 63 A to the AWS unit 4, and 
further wirelessly transmitted from the transmission and 
reception unit 77 of the AWS unit 4 to the endoscopic system 
control device 5 side to be converted into a video signal inside 
the endoscopic system control device 5 and displayed on the 
observation monitor 6. 
0185. Then, the image pickup data of the ADC 67 is input 
to the brightness detecting section 69. As shown in Step S23, 
the brightness detecting section 69 calculates a mean value of 
the brightness data in the image pickup data over an appro 
priate time period or the like to detect the brightness in the 
image pickup data. 
0186 The detected data of the brightness detecting section 
69 is input, for example, to the status control section 61, 
where it is judged whether or not the brightness is the 
instructed brightness (Step S24). Then, when the brightness is 
the instructed brightness, the image pickup process is ended, 
the flow shifts to the next image pickup process. 
0187. On the other hand, in Step S24, when the status 
control section 61 judges that the brightness is not the 
instructed brightness, as shown in Step S25, an instruction 



US 2011/O 190587 A1 

signal for illumination light adjustment (control signal) is 
sent to the illumination control section 64, and the illumina 
tion control section 64 adjusts the illumination light quantity. 
For example, the illumination control section 64 adjusts the 
illumination light quantity by increasing or reducing a driving 
current for causing the LED 39 to emit the light, or the like. 
The illumination control section 64 returns the adjustment 
result to the status control section 61. 

0188 Thus, the status control section 61judges whether or 
not the brightness is in the brightness adjustment range by the 
illumination control section 64 on the basis of information on 
the adjustment result. Then, when the brightness adjustment 
based on the illumination control section 64 can be per 
formed, a process in Step S27 is not performed, and the image 
pickup process control is ended. On the other hand, when the 
brightness is out of the brightness adjustment range by the 
illumination control section 64, as shown in Step S27, the 
status control section 61 outputs a CCD gain adjustment 
signal to the CCD driversection 66 to adjust the gain of the 
CCD38, thereby adjusting the brightness of the image pickup 
data. Then, the image pickup process is ended. By performing 
the control in this way for prioritizing the adjustment by the 
illumination light and adjusting the observation image to have 
an appropriate brightness, it is possible to obtain the obser 
vation image with satisfactory S/N. 
(0189 Next, an air water process of FIG. 15 will be 
described. As shown in FIG. 4B or the like, in general, func 
tions of the air water switch SW4 and the suction switch SW5 
are allocated on both sides of the trackball 19 in the operation 
remote controller 7. 

0190. When the air water process is started, as shown in 
Step S31 of FIG. 15, the status control section 81 of the 
control circuit 57 obtains the status data of the air water 
Switch SW4. 

(0191). The operation of the air water switch SW4 is 
detected by the switch press detecting section 85 shown in 
FIG. 7. As the detection result information is input, the status 
control section 81 obtains the status data of the air water 
Switch SW4. 

0.192 Then, as shown in Step S32, the status control sec 
tion 81 judges whether or not there is a status change in the air 
water switch SW4. In Step S32, when it is judged that there is 
a status change in the air water switch SW4, as shown in Step 
S33, the status control section 81 sends the air water control 
data corresponding to the instruction of the air water Switch 
operated by the user, to the status control section 61 of the 
endoscope 3 via the transmission and reception unit 63B. The 
status control section 61 further uses the transmission and 
reception unit 63A to transmit the air water control data to the 
AWS unit 4 side. 

0193 The air water control section 122 in the AWS unit 4 
performs the control operation for the pump 95 or the elec 
tromagnetic valve unit 124 in accordance with the air water 
control data. Then, the air water process operation is ended. 
On the other hand, in Step S32, when it is judged that there is 
no status change in the air water Switch SW4, a process in 
Step S33 is not performed, and the air water process operation 
is ended. 

0194 According to this embodiment, the air water duct 
line 25 and the air water switch SW4 for performing airing or 
watering via the air water duct line 25 are thus provided, 
whereby it becomes easy to ensure the appropriate observa 
tion view field as will be described below. 

Aug. 4, 2011 

0.195 For example, in the case where after the capsule 
section 22 is inserted in a body cavity, body fluid or the like 
attaches to the transparent distal end cover 32 to make a part 
of the observation view field (image pickup view field) by the 
objective lens 37 and the CCD38 blurred or the like, thereby 
disturbing the observation, the air water switch SW4 is oper 
ated to deliver water in the watering tank 98 from the distal 
end opening via the air water duct line 25 to the outer surface 
of the distal end cover 32. 

(0196. Then, the body fluid or the like attached to the outer 
surface which disturbs the observation can be easily washed 
off. If necessary, by further airing, the delivered water is blow 
offorthe like to ensure the observation view field which is not 
affected by the body fluid or the like. 
0197) It should be noted that in the case of the air water 
process described above, when it is judged that there is a 
status change in the air water switch SW4 on the basis of the 
detection result of the switch press detecting section 85, the 
status control section 81 on the operation remote controller 7 
sends the information to the status control section 61 of the 
endoscope 3, and the information from the status control 
section 61 to the AWS unit 4 side. 

0198 Instead of this method, the status control section 81 
on the operation remote controller 7 sends information on a 
Switch press detecting section 84 at a predetermined timing to 
the status control section 61 of the endoscope 3, and the status 
control section 61 of the endoscope 3 may perform the status 
management in a concentrated manner. 
(0199. In FIG. 15, the air water process has been described. 
The Suction process is almost the same operation as the air 
water process, so the operation in a flowchart will be omitted. 
0200. According to this embodiment, as described above, 
the suction duct line 26 and the suction switch SW5 for 
performing Suction via the Suction duct line 26 are provided. 
For example, when the body fluid disturbs the observation 
view field, by operating the suction switch SW5, the body 
fluid can be sucked from the distal end opening of the suction 
duct line 26 to be removed. As a result, the appropriate obser 
vation view field can be ensured. 

0201 Also, as the biopsy port 30 in communication with 
the Suction duct line 26 is provided, the Surgeon inserts the 
endo-therapy product from the biopsy port30. A distal end of 
the endo-therapy product is caused to protrude from the distal 
end opening of the Suction duct line 26 with respect to an 
affected area that is a therapy target in the observation view 
field by the objective lens 37 and the CCD38. Then, such a 
therapy can also be conducted that an affected area tissue is 
collected and the collected tissue is inspected in detail or the 
affected area tissue is resected by a resecting endo-therapy 
product. 
0202 Moreover, in this case, the direction of the distal end 
side of the endo-therapy product protruding from the distal 
end opening of the Suction duct line 26 can also be restricted 
or variably controlled by driving the distal end turning actua 
tor 41, and thus the function of atherapy Such as a biopsy can 
be improved. 
0203. In this way, according to this embodiment, as the air 
water duct line 25 and the suction duct line 26 are provided in 
the insertion tube 21, and the each distal end side penetrates 
through the capsule section 22 to have an opening on the outer 
Surface, the treatment for airing and watering, the treatment 
for Suction, and the diagnosis or therapy treatment based on 
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the endo-therapy product insertion can be conducted, 
whereby it is possible to perform the more appropriate endo 
Scopy and treatment. 
0204 Next, with reference to FIG. 16, a process for con 

trolling the view field varying articulation operation will be 
described. When the articulation control is started, as shown 
in Step S41, the status control section 81 judges whether or 
not the articulation control is enabled. 

0205 According to this embodiment, regarding the track 
ball 19, the status control section 81 judges whether or not the 
articulation control is enabled as shown in Step S41 on the 
basis of whether or not the track ball 19 is pressed. To be 
specific, the status control section 81 can detect the displace 
ment operation and the press operation of the track ball 19 on 
the basis of the output of the track ball displacement detecting 
section 84. It should be noted that when the track ball 19 is 
pressed, the articulation control is turned OFF. 
0206. The status control section 81 judges whether or not 
the articulation control is enabled on the basis of the output of 
the track ball displacement detecting section 84. 
0207. Then, when it is judged that the articulation control 

is not enabled, the flow shifts to Step S45, where an instructed 
value of the previous view field change is held. On the other 
hand, when it isjudged that the articulation control is enabled, 
the flow proceeds to the next Step S42, where the status 
control section 81 obtains the status databased on the opera 
tion of the track ball 19. Then, in the next Step S43, the status 
control section 81 judges whether or not there is a further 
status change on the basis of the output of the track ball 
displacement detecting section 84. 
0208. In this case, regarding the status control section 81, 
when it is judged that there is no status change, the flow shifts 
to Step S45. On the other hand, when it is judged that there is 
a status change, in the next Step S44, an instructed value 
corresponding to the rotation direction and the rotation 
amount of the track ball 19 is calculated. 

0209. After the process in Step S44 or S45, as shown in 
Step S46, the status control section 81 sends the instructed 
value to the status control section 61 of the endoscope 3. The 
status control section 61 sends the instructed value via the 
articulation control section 71 to the actuator driversection 72 
to perform the servo process on the view field varying articu 
lation actuator 36. 

0210 That is, the actuator driversection 72 drives the view 
field varying articulation actuator 36 so that an articulation 
angle (view field direction) corresponding to the instructed 
value is obtained on the basis of the instructed value. At that 
time, the articulation status of the view field varying articu 
lation actuator 36 is detected by the encoder 51, and it is 
judged whether or not the target view field direction is 
reached in which the value detected by the encoder 51 corre 
sponds to the instructed value (Step S47). 
0211 When it is judged that the target view field direction 

is not reached, the flow returns to Step S46. The actuator 
driver section 72 drives the view field varying articulation 
actuator 36 so that the target view field direction is reached. 
When the target view field direction is reached, this articula 
tion control process is ended. 
0212 Next, the process content of a human interface inte 
grating the above-described control processes in FIGS. 14 to 
16 (including the operation remote controller 7) on the endo 
scope 3 side and on the endoscopic system control device 5 
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side will be described with reference to FIGS. 17 and 18. It 
should be noted that in the drawings, the human interface is 
abbreviated as HMI. 

0213. As shown in FIG. 17, when the human interface 
process is started, the status control section 61 of the endo 
scope 3 waits for a moment in which an articulation enabled 
switch is turned OFF (through the status control section 81 of 
the operation remote controller 7). That is, the status control 
section 61 of the endoscope 3 waits for a moment in which the 
articulation enabled switch is turned OFF after the track ball 
19 is pressed. 
0214. Then, when the articulation enabled switch is turned 
OFF, as shown in the next Step S62, the status control section 
61 issues a GUI (graphical user interface) display message. 
This GUI display message is wirelessly sent from the endo 
scope 3 via the AWS unit 4 to a CPU (control CPU) in a 
system control unit 117 of the endoscopic system control 
device 5. 

0215. After the status control section 61 issues the GUI 
display message, in the next Step S63, the status control 
section 61 waits for the GUI display completion message 
reception from the endoscopic system control device 5 side. 
Then, when the GUI display completion message cannot be 
received, the flow proceeds to Step S64, where the status 
control section 61judges whether or not this is corresponding 
to a retry end condition. When this is not corresponding to the 
retry end condition, the flow returns to Step S63, and on the 
other hand when this is corresponding to the retry end con 
dition, the error end is effected. 
0216. When the display completion message is received in 
the process in Step S63, the flow shifts to Step S65, and the 
status control section 61 judges whether or not the articula 
tion enabled switch is turned ON (through the status control 
section 81 of the operation remote controller 7). When the 
articulation enabled switch is turned ON the status control 
section 61 issues a GUI end message as shown in Step S66. 
0217. The GUI end message is sent wirelessly via the 
AWS unit 4 to the endoscopic system control device 5 similar 
to the case of the GUI display message from the endoscope 3. 
Then, after issuing the GUI end message, the status control 
section 61 waits for a GUI display end message reception 
from the endoscopic system control device 5 side in the next 
Step S67. When this GUI display end message is received, the 
status control section 61 terminates this human interface pro 
CCSS, 

0218. On the other hand, when this GUI display end mes 
sage cannot be received, the flow proceeds to Step S68, where 
the status control section 61 judges whether or not this is 
corresponding to the retry end condition. When this is not 
corresponding to the retry end condition, the flow returns to 
Step S66, and on the other hand when this is corresponding to 
the retry end condition, the error end is effected. 
0219. Furthermore, in Step S65, when the articulation 
enabled switch is not turned ON, the flow shifts to the process 
in the menu screen on the Step S69 side. In this Step S69, the 
status control section 61judges whether or not there is a status 
change in the track ball 19 on the basis of whether or not there 
is a change amount equal to or larger than a certain threshold 
from the output of the track ball displacement detecting sec 
tion 84. 

0220. Then, as shown in Step S70, when it is judged that 
there is a change regarding the status in the track ball 19 
(through the status control section 81 of the operation remote 
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controller 7), the status control section 61 obtains the status 
data of the track ball 19 (change data) 
0221. In this case, the user can select and instruct a desired 
function of the item with use of a cursor moving in accor 
dance with the operation of the track ball 19 on the menu 
Screen in FIG. 11B. 
0222. Then, as shown in Step S71, the status control sec 
tion 61 transmits the status data corresponding to the opera 
tion of the track ball 19 by the user. The status data is trans 
mitted as packet data in Sync with the image pickup data of the 
CCD 38 from the endoscope 3 via the AWS unit 4 to the 
endoscopic system control device 5. After the transmission of 
the status data, the flow returns to the process in Step S65. 
0223) In Step S69, when it isjudged that there is no change 
in the status of the track ball 19, as shown in Step S72, the 
status control section 61 judges whether or not there is a 
change in the switch status (the switches SW1 to SW5) on the 
basis of the detection output from the switch press detecting 
section 85 (through the status control section 81 of the opera 
tion remote controller 7). 
0224. In Step S72, when there is no change in the switch 
status, the flow returns to Step S65, and on the other hand 
when there is a change in the Switch status, as shown in Step 
S73, the status control section 61 obtains the switch press 
status data. Furthermore, in the next Step S74, the thus 
obtained switch press data is transmitted, whereby the flow 
returns to the process in Step S65. 
0225. On the other hand, as shown in FIG. 18, when the 
human interface process is started, the CPU of the system 
control unit 117 in the endoscopic system control device 5, in 
the first Step S81, waits for the GUI display message recep 
tion from the endoscope 3 side. The CPU waits for the wire 
less GUI display message reception via the transmission and 
reception unit 101 of FIG.8 or 10. 
0226. Then, as shown in Step S82, the CPU of the system 
control unit 117 performs the control process for the GUI 
display when the GUI display message is received. That is, 
the CPU performs the control for the GUI display with respect 
to the image processing unit 116. 
0227. After the GUI display process in Step S82, as shown 
in Step S83, the CPU issues a display completion message. 
The CPU transmits this display completion message via the 
transmission and reception unit 101. In the next Step S84, the 
CPU judges whether or not the GUI end message is received 
from the endoscope 3 side. Then, when the GUI end message 
is received, in Step S85, the CPU performs a process for 
ending the GUI display. After that, in the next Step S86, the 
CPU further issues a GUI display end message, and thereafter 
the human interface process is ended. 
0228. In Step S84, when the GUI end message is not 
received, the flow shifts to Step S87, where the CPU judges 
whether or not there is a change in the reception data of the 
track ball 19. The judgment as to whether or not there is a 
change in the reception data of the track ball 19 is performed 
in response to reception of the judgment result of the endo 
scope 3 side (including the operation remote controller 7) as 
to whether or not there is a status change in the track ball 19. 
0229. Then, when it is judged that there is a change in the 
reception data, as shown in Step S88, the status data of the 
track ball 19 is obtained. Furthermore, in the next Step S89, 
the CPU moves the cursor by the movement amount corre 
sponding to the thus obtained status data of the track ball 19 
(change data). Then, the flow returns to the process in Step 
S84. 
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0230. On the other hand, in the process in Step S87, when 
it is judged that there is no change in the reception data of the 
track ball 19, the CPU judges whether or not there is a change 
in the reception data of the switch as shown in Step S90, on the 
basis of the transmitted information on the judgment result on 
the endoscope 3 side. 
0231. Then, there is a change in the reception data of the 
switch as shown in Step S91, the CPU obtains the switch press 
status data on the basis of the transmitted information from 
the endoscope 3 side. Furthermore, as shown in Step S92, the 
CPU performs a process for executing the function allocated 
to the switch, which has been pressed, and the flow returns to 
the process in Step S84. Also there is no change in the recep 
tion data of the switch in Step S90, the flow returns to the 
process in Step S84. 
0232. With the endoscope 3 according to this embodiment 
which forms the endoscopic system 1 for performing the 
above-mentioned operations, the duct line for performing 
airing/watering or Suction and the insert section for the endo 
therapy product are provided in the flexible insertion tube 21, 
the endoscopy or the diagnosis can be performed more appro 
priately. 
0233. Also, with the endoscope 3 according to this 
embodiment for performing the above-mentioned operations, 
such a structure is provided in which the view field direction 
of the observation section composed of the illumination and 
image pickup section can be changed and set (changing 
operation) to an arbitrary angle within a range of predeter 
mined angles. Thus, by controlling the operation remote con 
troller 7, the view field direction can be set in a desired 
direction, and the tube body does not need a structure for 
bending the tube body or a light guide for transmitting the 
illumination light, so while the diameter reduction of the tube 
body is achieved, the observation function can be signifi 
cantly improved. 
0234 More specifically, the first base member 33 to which 
the illumination and the image pickup unit 40 is attached can 
face in the desired direction (with respect to the second base 
member 34) by driving the view field varying articulation 
actuator 36 to change the inclination angle. 
0235 Moreover, together with the first base member 33, 
the second base member 34 is held freely turnable about the 
center axis O with respect to the third base member 35 by the 
distal end turning actuator 41. By the operation of the opera 
tion remote controller 7, the distal end turning actuator 41 is 
driven to change the turning angle of the second base member 
34 side, thereby causing the observation section to face the 
desired direction. 

0236. For this reason, as the operation for changing the 
inclination angle and the operation for changing the turning 
angle are performed by the operation remote controller 7, it is 
possible to approach the inspection target area or the diagno 
sis target area in various directions, so the observation func 
tion can be significantly improved as compared to the prior 
art 

0237. In addition, according to this embodiment, the elec 
tric connector 46 of the connector 23 on the distal end side of 
the endoscope 3 has a structure for detachable connection in 
a contactless manner. Thus, even when the endoscope 3 is 
Subjected to repeated washing or sterilization, no contract 
conduction failure or the like is generated unlike the case in 
which the contact is not a contactless contact, thereby 
improving the reliability. 
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0238 Also, the operation remote controller 7 has a struc 
ture for detachable connection in a contactless manner. Thus, 
even when the operation remote controller 7 is subjected to 
repeated washing or sterilization, no contract conduction fail 
ure or the like is generated unlike the case in which the contact 
is not a contactless contact, thereby improving the reliability. 
0239. In the endoscope 3 according to this embodiment, 
the electric connector 46 in the connector 23 has a contactless 
structure, but as a modified example, the electric connector 46 
may have a structure including an electric contact. 
0240. It should be noted that in the above description, the 
endoscope 3 includes the dedicated transmission and recep 
tion units 63A and 63B for performing the wired data trans 
mission and reception with the AWS unit 4 and the operation 
remote controller 7. However, as a modified example, one 
common transmission and reception unit may be provided for 
performing the wired data transmission and reception with 
the AWS unit 4 and the operation remote controller 7. 
0241. In this case, in general, the endoscope 3 may be set 
in Such a status that transmission and reception are performed 
with the AWS unit 4 so that image data with large data trans 
mission amount can be efficiently transmitted, so that trans 
mission and reception of data on the operation information 
are performed with the operation remote controller 7 in a 
time-sharing mode. 

Second Embodiment 

0242 Next, with reference to FIGS. 19A to 21, a second 
embodiment of the present invention will be described. 
0243 FIG. 19A show an endoscope 3B according to the 
second embodiment of the present invention. Then, FIG. 19B 
is a perspective view of a distal end side in FIG. 19A, showing 
the internal structure on the distal end side of the capsule 
section 22. 
0244. The endoscope 3B adopts, for example, two white 
LEDs 39e and 39f instead of the four illumination sections: 
the R-LED 39a, the G-LED 39b, the B-LED 39c, and the 
IR-LED 39d in the endoscope 3 of FIG. 3A, with a structure 
for performing the normal observation in a visible area. 
0245. In addition, the endoscope 3B according to this 
embodiment includes, for example, a vibration actuator (vi 
bration unit) 131A having an annular shape piezoelectric 
oscillator on the outer circumference surface of the distal end 
section of the capsule section 22 (or the inner circumference 
Surface may be used). For example, the vibration actuator 
131A is connected to the control circuit 43 not shown in the 
drawing here which is provided in the control unit 45 inside 
the capsule section 22 via a signal line. 
0246 A vibration actuator 131B composed of a vibrating 
motor or the like is eccentrically accommodated on the rear 
end section side inside the capsule section 22, and the vibra 
tion actuator 131B is also connected to the control circuit 43 
in the control unit 45 via the signal line. 
0247 Also, according to this embodiment, instead of pro 
viding the signal lines 28 and 29 in the first embodiment, an 
antenna section 133 for performing transmission and recep 
tion is provided in the capsule section 22. Via the antenna 
section 133, transmission and reception of a signal between 
the operation remote controller 7 and the AWS unit 4 are 
performed. It should be noted that according to this embodi 
ment, such a structure is adopted that the UPD coils 49 and the 
UPD coil driver sections 50 in the first embodiment are not 
provided. 
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0248. Furthermore, according to this embodiment, the 
power line 27 inserted in the insertion tube 21 is connected to 
an electric contact of the electric connector 46 in the connec 
tor 23. The other structure is the same as that of the first 
embodiment. 
0249. It should be noted that the power supply generating 
section 86 the operation remote controller 7 may be com 
posed of a charging battery and a charging circuit, and the 
connection cable 8 may not be used. In this modified example, 
when the operation remote controller 7 is unused, the power 
supplied via the connection cable 8 is received by the power 
Supply transmission and reception section, whereby the bat 
tery becomes rechargeable. 
(0250 FIG. 20A shows an operation remote controller 7B 
used together with the endoscope 3B according to this 
embodiment. 
0251. The operation remote controller 7B has the outer 
shape similar to that of the operation remote controller 7 
shown in FIG. 4A or the like. For the inside, as shown by a 
dotted line, an antenna section 134 for transmission and 
reception is arranged along the hook 18 from the control 
circuit 57. That is, along the extending direction in the hook 
18, the antenna section 134 is arranged therein. 
0252. Then, the operation remote controller 7B performs 
wireless transmission and reception of data Such as the opera 
tion information with the endoscope 3B by using the antenna 
section 134. It should be noted that similarly to the case of the 
hook 18 shown in FIG. 5B, as shown in FIG.20B, the antenna 
section 134 may be provided inside the hook 18. 
0253 FIG. 21 shows a structure of an electrical system of 
the endoscope 3B. The structure shown in FIG. 21 further 
includes a vibration actuator 131A at the distal end portion 
22a of the capsule section 22 in the structure shown in FIG. 6. 
0254. In addition, the vibration actuator 131B is arranged 
at a rear end section 22c in the capsule section 22. 
0255. Then, the status control section 61 drives the vibra 
tion actuator 131A via a vibration control section 135A and 
an actuator driversection 136A. 
0256 The status control section 61 also drives the vibra 
tion actuator 131B via a vibration control section 135B and an 
actuator driversection 136B. 
0257 Then, instead of the transmission and reception 
units 63A and 63B in FIG. 6, a transmission and reception 
unit 137 for wirelessly performing transmission and recep 
tion is provided. The transmission and reception unit 137 is 
relevant to FIG. 2A. The transmission and reception unit 137 
adopts the antenna section 133. 
0258. It should be noted that in FIG. 21, such a structure is 
adopted that the UPD coils 49 and the UPD coil driver sec 
tions 50 shown in FIG. 6 are not provided. Other structure is 
the same as that of FIG. 6. 
0259. Then, FIG. 22 shows a structure of an electrical 
system of the operation remote controller 7B. A structure of 
an electrical system of the operation remote controller 7B 
includes a wireless transmission and reception unit 138 
instead of the wired transmission and reception unit 83 in the 
structure of FIG. 7. The transmission and reception unit 138 
adopts an antenna section 134. 
0260. It should be noted that as operation functions of the 
vibration actuators 131A and 131B are allocated to the func 
tion switches SW1 to SW3, by operating the function 
switches to which the functions are allocated, the capsule 
section 22 can be vibrated. Other structure is the same as that 
of FIG. 7. 
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0261 According to this embodiment, with the provision of 
the vibration actuators 131A and 131B, when a part of a distal 
end of the capsule section 22 is fitted into, for example, a local 
convex portion and the Smooth insertion cannot be performed 
by merely performing an operation for pushing towards the 
front, by performing the vibrating operation for the vibration 
actuator 131A or 131B, the capsule section 22 is also 
vibrated, and therefore becomes easy to be removed from the 
convex portion, and thus the Smooth insertion and the like can 
be realized. 
0262 Except for the obtainment of the UPD image by 
using the UPD coils 49 in the first embodiment, almost the 
same effect can be attained as compared with the first embodi 
ment. 

Third Embodiment 

0263. Next, with reference to FIGS. 23A to 24, a third 
embodiment of the present invention will be described. 
0264 FIGS. 23A and 23B show an endoscope 3C accord 
ing to the third embodiment of the present invention. In the 
endoscope 3C, the rear end section side of the exterior body 
31 of the capsule section 22 is also made of a transparent 
material unlike the endoscope 3 of FIG. 3A, and a base 
member 140 is provided in the rear end section. 
0265. On a back side of the base member 140, for example, 
a white LED 141 for the back side illumination, and an 
objective lens 38B for performing image pickup under the 
illumination of the white LED 142 and a CCD 38B are 
attached, thereby forming a rear side illumination and image 
pickup unit 40B. The CCD38B is also a CCD having again 
variable function in a CCD element. 
0266. In this way, according to this embodiment, the illu 
mination and image pickup unit 40 for performing illumina 
tion and image pickup on the front side (inside the body 
cavity) is provided on the distal end side of the capsule section 
22. Furthermore, the rear side illumination and image pickup 
unit 40B for performing illumination and image pickup on the 
back side (inside the body cavity) is provided on the back side 
of the capsule section 22. 
0267 Also, according to this embodiment, similarly to the 
second embodiment (not using the signal lines 28 and 29 in 
the first embodiment), the antenna section 133 for transmis 
sion and reception is provided in the capsule section 22. 
According to this embodiment, for example, Such a structure 
is adopted that the UPD coils 49 and the UPD coil driver 
sections 50 are not built in. Other structure is the same as that 
of the first embodiment. 
0268 FIG. 24 shows a structure of an electrical system of 
the endoscope 3C. The structure shown in FIG. 24 further 
includes an LED 141 and a CCD38B arranged in a rear end 
section 22c in the capsule section 22 as compared with the 
structure shown in FIG. 6. 
0269. Also, as described in the second embodiment, 
according to this embodiment as well, instead of the trans 
mission and reception units 63A and 63B in FIG. 6, the 
transmission and reception unit 137 for wirelessly perform 
ing transmission and reception is provided. The transmission 
and reception unit 137 adopts the antenna section 133. 
0270. Then, the status control section 61 controls the light 
emission timing and the light quantity of the LED 141 via the 
illumination control section 64B and the LED driversection 
65B. 
0271. In addition, the status control section 61 drives the 
CCD 38B via the CCD driver Section 66B. The CCD 38B 
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outputs a signal charge photoelectrically converted by the 
application of the drive signal from the CCD driver section 
66B. This output signal is converted into the digital signal by 
the ADC 67B to be input to the image memory 68B and the 
brightness detecting section 69B as well as to the status con 
trol section 61. 
0272. The image memory 68B temporarily stores the digi 

tal signal (image data) converted by the ADC 67B. The image 
data appropriately read from the image memory 68B is sent to 
the data transmission section 12 similarly to the image data 
from the image memory 68. Then, the image data is transmit 
ted from the data transmission section 12 via the antenna 
Section 133. 
0273. Then, the brightness detecting section 69B detects 
the mean brightness from the output signals from the ADC 
67B to send the data to the status control section 61. The status 
control section 61 controls the light quantity of the LED 141 
or the like via the illumination control section 64B in com 
parison with the reference value that corresponds to the 
appropriate brightness. 
0274. As described with reference to FIG. 14, when the 
adjustment cannot be performed within the brightness adjust 
ment range by the LED 141, the adjustment is further per 
formed by adjusting the gain of the CCD 141 to have the 
appropriate brightness. 
0275. It should be noted that according to this embodi 
ment, the operation remote controller 7B of the second 
embodiment can be used. 
0276 According to this embodiment, the distal end side is 
illuminated with the illumination light from the distal end 
side of the capsule section 22. In addition to an image picked 
up in the illumination status, the illumination light is irradi 
ated towards the rear side from the rear end side of the capsule 
section 22, an image picked up in the illumination status is 
also displayed on the observation monitor 6, whereby the user 
(specifically, the Surgeon) can observe the image. 
0277. In this way, according to this embodiment, as the 
observation in both the front and back directions can be 
performed, it becomes easier for the Surgeon to conduct the 
diagnosis or the like on the basis of the endoscopy, and also 
the operability can be improved. That is, with the structure in 
which the observation only in one direction can be conducted, 
to observe the other direction, the Surgeon needs an operation 
for moving the endoscope or the like. However, according to 
this embodiment, as the observation in both the directions can 
be conducted, the operation for moving the endoscope is 
unnecessary for the observation, and also the operability can 
be improved. Moreover, the observation function can be 
improved. 

Fourth Embodiment 

0278 Next, with reference to FIGS. 25 and 26, a fourth 
embodiment of the present invention will be described. FIG. 
25 shows an endoscope 3D according to the fourth embodi 
ment of the present invention. 
(0279. The endoscope 3D includes the base member 140 
having the rear side illumination and image pickup unit 40B 
accommodated so as to freely tilt in the inner circumference 
surface of the exterior body 31, in the endoscope 3C accord 
ing to the third embodiment shown in FIGS. 23A and 23B. 
0280. Then, the base member 140 is supported by a base 
member 146 that is fixed to the inner circumference surface of 
the exterior body 31 via a second view field varying articula 
tion actuator 36B. The second view field varying articulation 
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actuator 36B has the same structure as that of the view field 
varying articulation actuator 36, and is connected to the con 
trol circuit 43 via a signal line inside the control unit 45. 
0281. The other structure is the same as that of the third 
embodiment. Then, according to this embodiment, as in the 
case of the endoscope 3C of the third embodiment, the opera 
tion remote controller 7B of the second embodiment can be 
used. 
0282 FIG. 26 shows a structure of an electrical system of 
the endoscope 3D. The structure shown in FIG. 26 further 
includes the second view field varying articulation actuator 
36B and the encoder 51B for detecting the displacement 
thereof in the rear end section 22c of the capsule section 22, in 
the structure of FIG. 24. 
0283. The second view field varying articulation actuator 
36B and the encoder 51B are connected to the status control 
section 61 via the actuator driversection 72B and the articu 
lation control section 71B. Then, as in the case of the distal 
end illumination and image pickup unit 40, the trackball 19 of 
the operation remote controller 7B is operated, whereby the 
view field direction of the rear side illumination and image 
pickup unit 40B can be varied. 
0284. According to this embodiment, the operation effect 
of the third embodiment is attained, and further, at the same 
time, the direction of the image pickup view field (the obser 
vation view field) of the rear side illumination and image 
pickup unit 40B can be changed to perform the observation, 
so the operability can be improved. In addition, the observa 
tion function can be more improved. 

Fifth Embodiment 

0285) Next, with reference to FIGS. 27A to 31, a fifth 
embodiment of the present invention will be described. FIG. 
27A shows an endoscope 3E according to the fifth embodi 
ment of the present invention. 
0286 The endoscope 3E includes consistency varying 
actuators 154A and 154B for varying the consistency at plural 
locations in the insertion tube 21, for example, at a location 
close to the distal end side and a location at a rear end side, in 
the endoscope 3D according to the fourth embodiment shown 
in FIG.25. The consistency varying actuators 154A and 154B 
are formed of, for example, EPAM. As the consistency 
changes due to extension when being applied with a Voltage, 
the consistency at the location where the respective consis 
tency varying actuators 154A and 154B are provided can be 
varied. 
0287. The consistency varying actuators 154A and 154B 
are connected to the control circuit 43 in the control unit 45 
via a signal line inserted in the insertion tube 21. By operating 
the operation remote controller 7B, the consistency at the part 
where the consistency varying actuators 154A and 154B are 
provided can be varied. 
0288 Also, according to this embodiment, the UPD coils 
49 are arranged at a predetermined interval inside the inser 
tion tube 21 as in the case of the first embodiment. Inside the 
connector 23, the UPD coil driversection 50 is arranged. The 
coils are connected to the control circuit 43 in the control unit 
45. FIG. 28 shows a structure of an electrical system of the 
endoscope 3E. The structure shown in FIG. 28 includes the 
consistency varying actuator 154 inside the insertion tube 21 
(reference numeral 154 represents 154A and 154B in FIG. 
28), in the structure of FIG. 26. The amount of displacement 
of the consistency varying actuator 154 is detected by an 
encoder 155. 
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0289. The status control section 61 controls an actuator 
driver section 157 via a consistency varying control section 
156 and controls for the drive of the consistency varying 
actuator 154 with use of the actuator driversection 157. The 
drive amount of the consistency varying actuator 154 is 
detected by the encoder 155, and accordingly the drive 
amount is controlled to be a value corresponding to the 
instructed value. 
0290. Next, with reference to FIG. 29, a control process 
for varying the consistency varying will be described. 
0291. When the control process for varying the consis 
tency is started, as shown in Step S51, the status control 
section 61 judges whether or not the consistency varying 
control is enabled. 
0292 To be specific, as shown in FIG. 11B, from the main 
menu, the insert section consistency is allocated to one of the 
function switches SW1 to SW3 (and SW4 and SW5). The 
status control section 61 judges whether or not the function 
Switch of the insert section consistency is pressed to be 
enabled (through the status control section 81 of the operation 
remote controller 7B). 
0293 When it is judged that the consistency varying con 
trol is not enabled, the flow shifts to Step S55, where the status 
control section 61 holds the previous instructed value. On the 
other hand, when it is judged that the consistency varying 
control is enabled, the flow proceeds to the next Step S52, 
where the status control section 61 obtains the status data by 
the operation of the track ball 19. 
0294 Then, in the next Step S53, the status control section 
61judges whether or not there is a further status change on the 
basis of the output of the track ball displacement detecting 
section 84. 
0295. In this case, when it is judged that there is no status 
change, the process shifts to Step S55, and on the other hand 
when it is judged that there is a status change, in the next Step 
S54, the status control section 61 calculates the instructed 
value corresponding to the rotation direction and the rotation 
amount of the track ball 19. 
0296. After the process in Step S54 or S55, as shown in 
Step S56, the status control section 61 sends the instructed 
value via the consistency varying control section 156 to the 
actuator driversection 157, for performing the servo process 
on the consistency varying actuator 154. 
0297. In other words, the actuator driversection 157 drives 
the consistency varying actuator 154 so that the target con 
sistency corresponding to the instructed value is obtained on 
the basis of the instructed value. At that time, the consistency 
variable status of the consistency varying actuator 154 is 
detected by the encoder 155, and the actuator driver section 
157 drives the consistency varying actuator 154 so that the 
value detected by the encoder 155 reaches the target consis 
tency. 
0298. In Step S57 which is in a midway for performing 
Such a servo process, the consistency varying control section 
156 or the status control section 61 judges whether or not this 
value is in the variable range of the consistency varying 
actuator 154 on the basis of the actuator driver section 157. 
When this value is out of the variable range, the consistency 
varying control process is ended. 
0299. Also, in Step S57, when this value is in the variable 
range of the consistency varying actuator 154, further in the 
next Step S58, the consistency varying control section 156 or 
the status control section 61 judges whether or not the value 
reaches the target consistency. When the value does not reach 



US 2011/O 190587 A1 

the target consistency, the flow returns to Step S56 to continue 
the servo process. In this way, when the value reaches the 
target consistency, the consistency varying control process is 
ended. 
0300. Then, the UPD unit 76 in the AWS unit 4 (refer to 
FIG. 8) detects the positions of the UPD coils 49 arranged in 
the insertion tube 21 of the endoscope 3E by the UPD coil unit 
97 to calculate the insertion shape of the insertion tube 21. 
The shape of the insertion tube 21, in other words, the UPD 
image is displayed on a display Screen of the observation 
monitor 6. 
0301 FIGS. 30A to 30D show a state in which menu 
screens on the right hand side respectively correspond to UPD 
images on the left hand side. Consistency parts of the consis 
tency varying actuators 154A and 154B provided at plural 
positions (two positions in the specific example) in the case in 
which the user selects and sets the consistency of the consis 
tency varying actuators 154A and 154B from the menu screen 
are displayed in a color corresponding to the set consistency, 
whereby the consistency of the part becomes easy to be dis 
tinguished. 
0302 FIG. 30 A shows a display state of the main menu. 
FIG.30A shows the case in which the user in this display state 
selects the insert section consistency variable (by the inser 
tion tube 21). It should be noted that herein the function 
switch is abbreviated as FN switch. 
0303. In this case, the UPD image is displayed in a state in 
which sections A and B of the consistency varying actuators 
154A and 154B are displayed in a color which is not distin 
guished from sections other than the sections A and B, as 
immediately before the insert section consistency variable is 
selected. 
0304. As shown in FIG. 30B, when the insert section con 
sistency variable is selected, section ranges regarding the 
consistency set to the sections A and B of the consistency 
varying actuators 154A and 154B at the two positions are 
shown. A consistency setting screen is displayed in which the 
consistency is set between a flexible state to a rigid state in the 
sections A and B. The current consistency is indicated by a 
circle in the respective sections. In this case, the flexible state 
to the rigid state are displayed in different colors. 
0305 Therefore, the corresponding UPD image is dis 
played in a display color corresponding to the consistency at 
which the consistency varying actuator is set, with the part of 
the consistency varying actuator being displayed in color. In 
the state of FIG.30B, the consistency section is set close to the 
flexible state. The sections A and B of the consistency varying 
actuator 154A and 154B in the UPD image in this case are 
shown in yellow. 
0306 FIG.30C shows the case in which the consistency of 
the section B of the consistency varying actuator 154B is set 
in the vicinity of the center in the state of FIG. 30B, for 
example. The section B of the consistency varying actuator 
154B in the UPD image in this case is shown in green. 
0307. Then, FIG.30D shows the case in which the consis 
tency of the section B of the consistency varying actuator 
154B is set to the rigid state (a value showing the rigid state) 
in the state of FIG.30B or 30C, for example. The section B of 
the consistency varying actuator 154B in the UPD image in 
this case is shown in blue. 
0308) By displaying in this way, the user can freely set the 
consistency of the consistency varying actuators 154A and 
154B, and the thus set sections A and B of the consistency 
varying actuators 154A and 154B are displayed in a display 
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color corresponding to the set consistency. Thus, the user can 
easily distinguish the consistency of the consistency varying 
actuators 154A and 154B. It should be noted that as a modi 
fied example of the endoscope 3E shown in FIG. 27A, an 
endoscope 3E having a structure shown in FIG. 27B may be 
used. The endoscope 3E' holds the control unit 45 in a front 
side (surface) of a base member 35B, holds the stator side of 
the actuator 41B for turning the rear end on the back side of 
the base member 35B and attaches the base member 146 side 
to the rotor side thereof, and holds the base member 146 side 
so as to freely turn, in the endoscope 3E of FIG. 27A. 
0309. In this case, the base member 35B is fixed to the 
inner wall surface of the exterior body 31, and the base mem 
ber 146 is freely turnably arranged to be fitted into the cylin 
drical inner periphery surface of the exterior body 31. 
0310. Then, the power supply line 28, the signal line con 
nected to the UPD coils 49, and the signal lines connected to 
the consistency varying actuators 154A and 154B pass along 
near the center of the insertion tube 21, and also pass along 
near the center axis O in the capsule section 22. In this case, 
the base members 140, 146, and 35B include holes (hollow 
sections) for allowing the power supply line 28 and the like to 
pass through. Also, the rear end turning actuator 41B com 
posed of an ultrasonic motor or the like includes a hole for 
allowing the power Supply line 28 and the like to pass through. 
0311. With the endoscope 3E having such a structure, in 
addition to the function of observing the target with the rear 
side illumination and image pickup unit 40B in the case of the 
endoscope 3E by changing the image pickup view field (the 
observation view field) with the rear side direction along the 
center axis O as the reference to an arbitrary direction of up, 
down, left, and right from, further, the observation can be 
performed by changing the image pickup view field (the 
observation view field) through turning the rear side illumi 
nation and image pickup unit 40B about the center axis O. 
Therefore, the observation function can be further improved. 
0312. It should be noted that FIG. 31 shows a structure of 
an electrical system in the case of FIG. 27B. The electrical 
system of this structure includes a process system for the rear 
end turning actuator 41B that is the same as the process 
system for the distal end turning actuator 41, in the structure 
of FIG. 28. 

0313. In other words, the rear end turning actuator 41B 
and the encoder 52B for detecting the amount of displace 
ment are arranged in the trunk section 22b. 
0314. Then, the status control section 61 controls an actua 
tor driver section 74B via a rear end turning control section 
73B. With use of the actuator driversection 74B, the drive of 
the rear end turning actuator 41B is controlled. The drive 
amount of the rear end turning actuator 41B is detected by the 
encoder 52B so that the drive amount is controlled to be a 
value corresponding to the instructed value. The other struc 
ture is the same as that of FIG. 28. In this way, according to 
this modified example, the observation function can be fur 
ther improved as compared with the case of the fifth embodi 
ment. 

0315. It should be noted that according to the above-men 
tioned embodiments, instead of the track ball 19 in the opera 
tion remote controller 7 or 7B, an operation pad shown below 
may be used. 
0316 FIGS. 32A to 32E show a first modified example of 
an operation remote controller 7C used together with the 
endoscope 3E according to this embodiment, for example. 
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0317. It should be noted that FIG. 32A is a side view as 
seen from the side of the operation remote controller 7C, FIG. 
32B is a front view as seen from the right hand side of FIG. 
32A, FIG. 32C is a plan view as seen from the top of FIG. 
32A, FIG. 32D shows an operation pad 161 provided to the 
inclined surface Sa in FIG. 32A is set parallel to the inclina 
tion direction of the inclined surface Sa, and FIG. 32E shows 
an operation pad 161' of a modification example in a display 
mode relevant to FIG. 32D. 

0318. The operation remote controller 7C shown in FIGS. 
32A to 32C adopts the disc-shaped operation pad 161 instead 
of the track ball 19 in the operation remote controller 7B 
shown in FIG. 20A. That is, the operation pad 161 is attached 
on the inclined surface Sa, so that the centerthereof is located 
on the center axis C bilaterally symmetric to the operation 
remote controller 7C. 

0319. The operation pad 161 includes switches 162a, 
162b, 162c, and 162d for an operation instruction for four 
directions of up, down, left, and right, which are provided at 
four locations corresponding to up, down, left, and right. The 
switches 162a, 162b, 162c, and 162d are arranged so as to be 
bilaterally symmetric. 
0320. The other structure is the same as that of FIG. 20A. 
The operation effect in this case is almost the same as that of 
FIG20A 

0321. In addition, as a first modified example of the opera 
tion pad 161, as shown in FIG.32E, an cross shaped operation 
pad 161' may be adopted. To the operation pad 161' as well, 
the switches 162a, 162b, 162c, and 162d for an operation 
instruction for four directions of up, down, left, and right are 
provided at four locations corresponding to up, down, left, 
and right. 
0322 FIGS. 33A to 33D show an operation remote con 
troller 7D according to a second modified example. It should 
be noted that FIG.33A is a side view as seen from the side of 
the operation remote controller 7D, FIG.33B is a front view 
as seen from the right hand side of FIG. 33A, FIG. 33C is a 
plan view as seen from the top of FIG. 33A, and FIG. 33D 
shows operation pads 163A and 163B provided to the 
inclined surface Sa in FIG. 33A are set parallel to the incli 
nation direction of the inclined surface Sa. 

0323. As shown in FIG. 33C, for example, the operation 
remote controller 7D includes the two operation pads 163A 
and 163B provided parallel in a vertical direction with respect 
to the center axis C of the operation remote controller 7C at 
positions of the track ball 19 in FIG. 20A. 
0324. The operation pad 163A includes switches 162a and 
162b for up and down directions, and the operation pad 163B 
includes switches 162c and 162d for left and right directions. 
0325 The other structure is the same as that of FIG. 20A. 
0326. The operation remote controller 7D of FIGS.33A to 
33C includes the two operation pads 163A and 163B pro 
vided parallel in a vertical direction with respect to the center 
axis C of the operation remote controller 7C. As shown in a 
third modified example of the operation remote controller 7E 
shown in FIGS. 34A to 34C, the two operation pads 163C and 
163D may be provided in parallel with respect to the center 
axis C of the operation remote controller 7D. It should be 
noted that FIG.34A is a side view as seen from the side of the 
operation remote controller 7E, FIG. 34B is a front view as 
seen from the right hand side of FIG.34A, FIG.34C is a plan 
view as seen from the top of FIG. 34A, and FIG. 34D shows 
the two operation pads 163C and 163D provided to the 
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inclined surface Sa in FIG. 32A are set parallel to the incli 
nation direction of the inclined surface Sa in FIG. 34A. 
0327. In the case of using the operation remote controller 
7C to 7E as well, almost the same operability can be ensured. 
0328. According to the first to fifth embodiments 
described above, the endoscopy can be Smoothly conducted 
in Such a manner that airing and watering are performed via 
the duct line provided in the tube body to clean the image 
pickup window to prevent reduction in the image pickup 
function or the endo-therapy product is inserted to perform 
the treatment. 

Sixth Embodiment 

0329. Next, with reference to FIG.35, a sixth embodiment 
of the present invention will be described. FIG. 35 shows an 
endoscope 3F according to the sixth embodiment of the 
present invention. 
0330. The endoscope 3F does not include, for example, 
the insertion tube 21 in the endoscope 3D of FIG. 25. Accord 
ing to the structure, the rear end side of the exterior body 31 
only includes the capsule section 22 formed of hemispheric 
(dome shaped) transparent cover 32B similarly to the trans 
parent distal end cover 32 on the distal end side. 
0331. The capsule section 22 has built therein a battery 
171 functioning as a rechargeable secondary battery, a charg 
ing circuit 172 for recharging the battery 171, and a noncon 
tact feeding coil 173 that is connected to the charging circuit 
172 and receives an alternating current power from the out 
side to supply the charging circuit 172 with the alternating 
current power in a noncontact manner. 
0332. In other words, the battery 171 is built in the water 
tight capsule shaped exterior body 31 for recharging in a 
noncontact or contactless manner. 
0333. The endoscope 3F according to this embodiment 
has a structure of being separated from the insertion tube 21 to 
which the air water duct line 25 and the suction duct line 26 
are provided and having no duct line in communication with 
the air water duct line 25 and the suction duct line 26. 
0334. In this way, in the case of the endoscope 3F without 
having the insertion tube 21 as well, it is possible to set such 
that by operating the operation remote controller 7B or the 
like, the view field direction of the illumination and image 
pickup unit 40 provided inside the endoscope.3F is changed to 
observe the desired direction. 
0335. In addition, the inclination angle on the rear side 
illumination and image pickup unit 40B side is changed, 
thereby making it also possible to set the observation direc 
tion on the rear side illumination and image pickup unit 40B 
side to the desired direction. In this way, according to this 
embodiment too, the satisfactory observation function can be 
ensured. 
0336. It should be noted that the structure on the rear side 
illumination and image pickup unit 40B side according to this 
embodiment may have almost the same structure as the illu 
mination and image pickup unit 40 side. For example, an 
objective lens 37B and the CCD 38B are arranged in the 
center of the disc-shaped base member 140, the plural white 
LEDs 141 or the LEDs for emitting lights in red, green, and 
blue are arranged around there, and the infrared LED is fur 
ther arranged, whereby illumination and image pickup may 
be performed in an infrared mode. 
0337 Also, this embodiment is applied to the endoscope 
3D of the fourth embodiment, but this embodiment may be 
applied to the modification example of the fifth embodiment, 
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in other words, the endoscope 3E of FIG. 27B. In this case, 
the inclination angle on the rear side illumination and image 
pickup unit 40B side can be changed and at the same time the 
observation can be conducted while the turning angle is 
changed, whereby the observation function can be signifi 
cantly improved. 
0338. It should be noted that the view field varying articu 
lation actuator 36 or the like is not limited to the case of the 
electroconductive polymer artificial muscle (EPAM), and the 
view field varying articulation actuator may be formed by 
laminating piezoelectric element in a rod shape or the like. 
Moreover, as the distal end turning actuator 41 and the rear 
end turning actuator 41B, the ultrasonic motor, another 
motor, or the like can be used. 
0339. It should be noted that the view field direction as the 
reference may be set in a direction inclined by a certain angle 
from the direction of the center axis O so that the view field 
direction can be changed only by the distal end turning actua 
tor 41 or the rear end turning actuator 41B. 
0340. It should be noted that other embodiments struc 
tured by combining parts of the above-mentioned embodi 
ments and the like are also within the scope of the present 
invention. 

1-24. (canceled) 
25. An endoscope, comprising: 
a container body; 
an illumination section and an observation section pro 

vided to the container body; and 
a view field direction varying section provided in the con 

tainer body for varying a view field direction of the 
observation section. 

26. The endoscope according to claim 25, wherein the view 
field direction varying section varies the view field direction 
of the observation section by varying an inclination angle of 
an attachment member to which the observation section is 
attached. 

27. The endoscope according to claim 25, wherein the view 
field direction varying section varies the view field direction 
of the observation section by varying a rotation angle about a 
predetermined axis direction of an attachment member to 
which the observation section is attached. 

28. The endoscope according to claim 25, further compris 
ing a tube body that has a smaller diameter than the container 
body and is consecutively mounted at an end section on a base 
end side in the container body. 

29. The endoscope according to claim 25, wherein the 
illumination section and the observation section are attached 
to a common board, and the board can be freely tilted in an 
arbitrary direction of up, down, left, and right with respect to 
a reference view field direction. 

30. The endoscope according to claim 25, wherein the 
illumination section and the observation section are attached 
to a common board, and the board can be freely turnable about 
a reference view field direction. 

31. The endoscope according to claim 28, wherein the 
illumination section and the observation section are arranged 
on a distal end side of the container body, and the view field 
varying section can vary the view field direction on a distal 
end side along an axis direction of the container body. 

32. The endoscope according to claim 28, wherein the 
illumination section and the observation section are arranged 
on a base end side of the container body, and the view field 
varying section can vary the view field direction on a base end 
side along the axis direction of the container body. 
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33. The endoscope according to claim 25, wherein the 
observation section includes an image pickup element, and 
the image pickup element includes a high sensitivity image 
pickup element with again set to be variable inside the image 
pickup element. 

34. The endoscope according to claim 28, wherein the 
container body accommodates a power Supply circuit, and the 
power Supply circuit is Supplied with an alternating current 
power via a contactless electrical connector. 

35. The endoscope according to claim 25, wherein the 
endoscope performs communication with remote operation 
sections for performing various operation instructions of 
remote operations for the endoscope via a signal transmission 
section. 

36. The endoscope according to claim 35, wherein the 
remote operation section includes a grasping section grasped 
by a user, and the operation sections for performing various 
operation instructions are bilaterally symmetrically arranged. 

37. The endoscope according to claim 25, wherein the 
container body includes first and second illumination and 
image pickup units each of which includes the illumination 
section and the image pickup section. 

38. The endoscope according to claim 37, wherein the first 
and second illumination and image pickup units are accom 
modated to have opposite reference view field directions in 
the container body and are respectively freely tilted in an 
arbitrary direction within predetermined inclination angles 
from the reference view field direction. 

39. The endoscope according to claim 37, wherein the first 
and second illumination and image pickup units are respec 
tively freely turnable in arbitrary angles within predetermined 
angles about the axis direction of the container body. 

40. The endoscope according to claim 28, further compris 
ing consistency varying sections at a plurality of positions on 
the tube body, which are capable of varying a consistency of 
the tube body. 

41. The endoscope according to claim 25, wherein the 
illumination section includes a visible area illumination sec 
tion for performing illumination in a visible area and a special 
wavelength area illumination section for performing illumi 
nation in a special wavelength area other than the visible area. 

42. The endoscope according to claim 25, wherein one end 
side of the container body is in a dome shape. 

43. The endoscope according to claim 25, further compris 
ing a control process section for performing a control process 
at least for the image pickup section. 

44. The endoscope according to claim 43, wherein the 
control process section includes a device model information 
on the endoscope as control information for the control pro 
CCSS, 

45. The endoscope according to claim 44, wherein the 
device model information on the endoscope includes at least 
one of type information on a solid-state image pickup element 
structuring the image pickup section, and insert section length 
information. 

46. The endoscope according to claim 43, wherein the 
control process section includes individual information 
unique to the endoscope as control information for perform 
ing the control process. 

47. The endoscope according to claim 46, wherein indi 
vidual information on the endoscope includes at least one of 
information on endoscope use time, and information on the 
number of performing washing. 
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48. The endoscope according to claim 26, wherein the view 
field direction varying section for varying the inclination 
angle is structured by arranging expansion/contraction mem 
bers that expand or contract upon electric signal application at 
a plurality of positions. 

49. The endoscope according to claim 48, wherein the 
expansion/contraction members are each formed of one of an 
electroconductive polymer artificial muscle and a piezoelec 
tric element. 

50. The endoscope according to claim 27, wherein the view 
field direction varying section for varying the turning angle is 
formed of a motor rotated upon electrical signal application. 

51. An endoscope device, comprising: 
an endoscope including an illumination section and an 

image pickup section in a container body; and 
a remote operation unit including a view field direction 

varying section built in the container body for varying a 
view field direction of the image pickup section; and 

an operation section that is provided separately from the 
endoscope and performs an instruction operation for at 
least the view field direction varying section. 

52. The endoscope device according to claim 51, wherein 
the operation section includes an operation pad on which one 
of a track ball and a plurality of Switches are arranged. 

53. The endoscope device according to claim 51, wherein 
the view field direction varying section varies a view field 
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direction of the observation section by varying an inclination 
angle of an attachment member to which the observation 
section is attached. 

54. The endoscope device according to claim 51, wherein 
the view field direction varying section varies a view field 
direction of the observation section by varying a rotation 
angle about a predetermined axis direction of an attachment 
member to which the observation section is attached. 

55. The endoscope device according to claim 51, further 
comprising a tube body that has a smaller diameter than the 
container body and is consecutively mounted at an end sec 
tion on a base end side in the container body. 

56. The endoscope device according to claim 53, wherein 
the operation of the remote operation unit generates a control 
signal for controlling a tilt direction and the inclination angle 
of the attachment member. 

57. The endoscope device according to claim 54, wherein 
the operation of the remote operation unit generates a control 
signal for controlling a rotation direction and the rotation 
angle of the attachment member. 

58. The endoscope device according to claim 51, further 
comprising a view field direction display section for display 
ing the view field direction of the observation section. 
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