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(57) ABSTRACT

A connector device for an endoscope that can prevent
infiltration of water into an exterior member is provided. A
linear portion (46A) of an elliptical ring portion (46) of a
connector exterior case (28) includes through-holes (50 and
52). An inner peripheral surface of the linear portion (46A)
includes a semicircular groove (54) that connects the
through-hole (50) and the through-hole (52) to each other.
An outer peripheral surface of a linear portion (30A) of an
elliptical ring portion (30) of a plug (26) includes a semi-
circular groove (56), and the groove (56) is disposed to face
the groove (54) so that an insertion passage (58) is formed.
A pin (60) is fitted into the through-hole (52) from the
through-hole (50) via the insertion passage (58), and the pin
(60) is fitted to the through-hole (50), the insertion passage
(58), and the through-hole (52).
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CONNECTOR DEVICE FOR ENDOSCOPE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a Continuation of PCT
International Application No. PCT/JP2020/011160 filed on
Mar. 13, 2020 claiming priority under 35 U.S.C § 119(a) to
Japanese Patent Application No. 2019-050667 filed on Mar.
19, 2019. Each of the above applications is hereby expressly
incorporated by reference, in its entirety, into the present
application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a connector device
for an endoscope, and particularly relates to a connector
device for an endoscope provided at a tip part of a universal
cable of an endoscope.

2. Description of the Related Art

[0003] Among endoscopes, an electronic endoscope trans-
mits irradiation light from a light source device with a light
guide so that an observation part is irradiated with the
irradiation light, and images the observation part with a
solid-state imaging element. Then, a processor performs
image processing on an electric signal output from the
solid-state imaging element, and an observed image is
displayed on a TV monitor. In such an electronic endoscope,
a universal cable is extended from a hand operating part of
the electronic endoscope, and a connector device is provided
at a tip part of the universal cable. The connector device is
provided with a light guide rod that is connected to the light
source device and a connector that is connected to a pro-
cessor device (see JP1997-66024A (JP-H9-66024A)).
[0004] The connector device for an endoscope disclosed in
JP1997-66024A (JP-H9-66024A) comprises a synthetic
resin exterior member having a base and a case body. A
metal body frame is fixed to the base by a screw and a nut.
In addition, the base has an attaching surface, an annular
attaching groove is formed along an outer periphery of the
attaching surface, and an O-ring is disposed in the attaching
groove. On the other hand, the case body has an opening
portion, and an annular fitting protrusion fitted to the attach-
ing groove is formed around the opening portion. Accord-
ingly, in the connector device of JP1997-66024A (JP-H9-
66024 A), the base and the case body are connected to each
other by fitting the fitting protrusion of the case body to the
attaching groove of the base via the O-ring.

SUMMARY OF THE INVENTION

[0005] It is necessary for, for example, a rigid scope used
in laparoscopic surgery to be sterilized each time the rigid
scope is used. In this case, sterilization is performed using an
autoclave in some cases, but the rigid scope and the con-
nector device at the time of sterilization are exposed to
high-temperature and high-pressure (for example, 121° C.
and 2 atm) saturated steam for approximately 20 minutes.
[0006] However, in the connector device for an endoscope
of JP1997-66024A (JP-H9-66024A), in a case where the
connector device is exposed to a vacuum state at a high
temperature during sterilization or after sterilization, the
internal pressure of the exterior member becomes higher
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than the external pressure of the exterior member. Thus, a
force caused by a differential pressure concentrates on a
connecting part between the base and the case body, and the
connecting part is deformed or damaged in some cases due
to the force. In such a case, there is a problem that water
infiltrates into the exterior member.

[0007] The present invention is devised in view of such
circumstances, and an object thereof is to provide a connec-
tor device for an endoscope that can prevent infiltration of
water into an exterior member.

[0008] According to an aspect of the present invention, in
order to achieve the object of the present invention, there is
provided a connector device for an endoscope comprising an
exterior member that includes a plug which has an annular
first connecting part forming a first opening in an end part
thereof and a connector exterior case which has an annular
second connecting part forming a second opening in an end
part thereof. The first connecting part has at least a pair of
first linear portions facing each other. The second connecting
part has at least a pair of second linear portions facing each
other. An outer peripheral surface of the first linear portion
has a first groove along the first linear portion. An inner
peripheral surface of the second linear portion has a second
groove along the second linear portion. The second linear
portion has a first through-hole that penetrates an outer
peripheral surface and an inner peripheral surface of the
second connecting part and is connected to one end side of
the second groove and a second through-hole that penetrates
the outer peripheral surface and the inner peripheral surface
of the second connecting part and is connected to the other
end side of the second groove. The first groove and the
second groove face each other so that an insertion passage
along the first linear portion and the second linear portion is
formed in a state where the outer peripheral surface of the
first linear portion is fitted into the inner peripheral surface
of the second linear portion so that the plug and the
connector exterior case are connected to each other. The
connector device for an endoscope further comprises a shaft
member that is fitted into the second through-hole from the
first through-hole via the insertion passage and is fitted to the
first through-hole, the insertion passage, and the second
through-hole.

[0009] In the aspect of the present invention, it is prefer-
able that the pair of first linear portions are disposed to be
parallel to each other, and the pair of second linear portions
are disposed to be parallel to each other.

[0010] In the aspect of the present invention, it is prefer-
able that the connector device for an endoscope further
comprises a fastening member that fastens the shaft member
and the plug to each other.

[0011] In the aspect of the present invention, it is prefer-
able that the connector device for an endoscope further
comprises a first sealing member disposed between an outer
peripheral surface of the first connecting part and the inner
peripheral surface of the second connecting part.

[0012] In the aspect of the present invention, it is prefer-
able that the first sealing member is an O-ring fitted to the
outer peripheral surface of the first connecting part.

[0013] In the aspect of the present invention, it is prefer-
able that the connector device for an endoscope further
comprises a reinforcing member of which one end abuts
against an inner peripheral surface of one first linear portion
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of the pair of first linear portions and the other end abuts
against an inner peripheral surface of the other first linear
portion.

[0014] In the aspect of the present invention, it is prefer-
able that the shaft member is a cylindrical member.

[0015] In the aspect of the present invention, it is prefer-
able that a shield case is accommodated inside the exterior
member, and the reinforcing member is fixed to the shield
case.

[0016] In the aspect of the present invention, it is prefer-
able that the connector device for an endoscope further
comprises a shaft-shaped member of which one end is fixed
to the shield case, a first lead-out hole that is formed in the
plug and leads the shaft-shaped member to an outside, and
a second sealing member that is disposed between an outer
wall surface of the shaft-shaped member and an inner wall
surface of the first lead-out hole.

[0017] In the aspect of the present invention, it is prefer-
able that the shield case is disposed to be spaced apart from
an inner surface of the exterior member as the shield case is
held by the plug only via the second sealing member.
[0018] In the aspect of the present invention, it is prefer-
able that the second sealing member is an O-ring fitted to the
outer wall surface of the shaft-shaped member.

[0019] In the aspect of the present invention, it is prefer-
able that the connector exterior case has an opening portion
to which a universal cable extending from an endoscope is
connected, and a third sealing member is disposed between
an outer wall surface of the universal cable and an inner wall
surface of the opening portion.

[0020] In the aspect of the present invention, it is prefer-
able that the third sealing member is an O-ring fitted to the
outer wall surface of the universal cable.

[0021] In the aspect of the present invention, it is prefer-
able that the opening portion of the connector exterior case
is formed in a size that allows the endoscope, the universal
cable, and a switch disposed member provided at the uni-
versal cable to be inserted therein.

[0022] In the aspect of the present invention, it is prefer-
able that the connector device for an endoscope further
comprises a light guide rod of which one end is fixed to the
plug, a second lead-out hole that is formed in the plug and
leads the light guide rod to an outside, and a fourth sealing
member that is disposed between an outer wall surface of the
light guide rod and an inner wall surface of the second
lead-out hole.

[0023] In the aspect of the present invention, it is prefer-
able that the fourth sealing member is an O-ring fitted to the
outer wall surface of the light guide rod.

[0024] With the present invention, the infiltration of water
into the exterior member can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a schematic configuration view of an
endoscope system.

[0026] FIG. 2 is a front view of a tip part of an insertion
part.

[0027] FIG. 3 is an external perspective view of a con-
nector device.

[0028] FIG. 4 is a perspective view of a plug configuring

an exterior member.

[0029] FIG. 5 is a perspective view of the plug viewed
from the front toward the rear.
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[0030] FIG. 6 is a perspective view of the plug viewed
from the rear toward the front.

[0031] FIG. 7 is a perspective view of a connector exterior
case configuring the exterior member viewed from the front
toward the rear.

[0032] FIG. 8 is a perspective view of the connector
exterior case viewed from the rear toward the front.
[0033] FIG. 9 is a perspective view of the connector
exterior case including a light guide rod viewed from the
front toward the rear.

[0034] FIG. 10 is a perspective view illustrating a con-
figuration of a shield case.

[0035] FIG. 11 is an enlarged cross sectional view of main
parts, which illustrates an insertion passage into which a pin
is inserted.

[0036] FIG. 12 is a perspective view of main parts, which
illustrates a metal fitting disposed inside the plug.

[0037] FIG. 13 is a cross sectional view of main parts,
taken along line XIII-XIII of FIG. 12.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Hereinafter, a connector device for an endoscope
according to an embodiment of the present invention will be
described with reference to the accompanying drawings.
[0039] FIG. 1 is a schematic configuration view of an
endoscope system 1. The endoscope system 1 comprises an
endoscope 100 and a processor device for an endoscope 200.
[0040] The endoscope 100 is a rigid endoscope, such as a
laparoscope, and comprises an elongated rigid insertion part
102 that is inserted into a body cavity, an L-shaped grip
portion 104 continuously connected to a proximal end part
of the insertion part 102, a flexible universal cable 106 of
which a proximal end part is connected to the insertion part
102 via the grip portion 104, and a switch disposed member
108 provided in a middle portion of the universal cable 106.
[0041] A connector device 10 according to the embodi-
ment is provided at a tip part of the universal cable 106, and
the endoscope 100 is attachably and detachably connected to
aprocessor side connector 210 of the processor device for an
endoscope 200 via the connector device 10. FIG. 1 illus-
trates the connector device 10 in an exaggerated manner as
compared with the endoscope 100.

[0042] The processor device for an endoscope 200 com-
prises an image processing unit 206, which includes a light
source unit 202, and an image signal reception unit 204. In
addition, a monitor 208 that displays an image which is
image-processed by the image processing unit 206 is con-
nected to the processor device for an endoscope 200.
[0043] The endoscope system 1 of the present example has
a configuration that transmits power, optical signals, and the
like in a contactless manner between the endoscope 100 and
the processor device for an endoscope 200 via a connector
part composed of the connector device 10 and the processor
side connector 210. In addition, as an operation switch 110
disposed on the switch disposed member 108 described
above, for example, an image changeover switch that
switches an image to be displayed on the monitor 208
between a normal captured image and a special light image
(for example, a white light (WL) image, a blue laser imaging
(BLI) image, a linked color imaging (LCI) image, or a
hypoxia imaging image) can be applied. In addition, without
being limited to the image changeover switch, an image
immobilizing switch, an imaging switch, a zoom switch



US 2021/0382292 Al

comprising a telephoto and wide-angle button, a insertion
part tip part washing switch, a light amount adjusting switch,
a sensitivity adjusting switch, or the like can also be applied.
[0044] FIG. 2 is a front view of a tip part of the insertion
part 102. In addition, FIG. 1 illustrates an enlarged cross
section of main parts at the tip part of the insertion part 102.
[0045] As illustrated in FIGS. 1 and 2, an observation part
114 is provided on a distal end surface 102A of the insertion
part 102. The observation part 114 comprises an observation
window 116, three light emission ends 118A that are tip parts
of a light guide 118, which is disposed around the observa-
tion window 116, an image pick-up lens group 120 and a
prism 122 that are disposed behind the observation window
116, and a solid-state imaging element 124. As the solid-
state imaging element 124, a charge coupled device (CCD)
image sensor or a complementary metal oxide semiconduc-
tor (CMOS) image sensor can be applied.

[0046] A proximal end part of the light guide 118 is
inserted into the insertion part 102, the grip portion 104, and
the universal cable 106, and is disposed to be inserted in a
cylindrical light guide rod 12 of the connector device 10. By
connecting the light guide rod 12 to a connection hole 212
of the processor side connector 210, a light incident end
118B of the light guide 118 is connected to the light source
unit 202 of the processor device for an endoscope 200.
Accordingly, illumination light from the light source unit
202 is transmitted via the light guide 118, and is radiated to
the front of the insertion part 102 from the three light
emission ends 118A of the light guide 118.

[0047] On the other hand, subject light picked up from the
observation window 116 is formed as an image on an
imaging surface of the solid-state imaging element 124 via
the image pick- up lens group 120 and the prism 122, and is
converted to an image pick-up signal by the solid- state
imaging element 124. A tip part of a signal line 126 is
connected to the solid-state imaging element 124 via a base
substrate (not illustrated). A proximal end part of the signal
line 126 is inserted into the insertion part 102, the grip
portion 104, and the universal cable 106, and is connected to
an image signal transmission unit 14 accommodated in an
exterior member 20 of the connector device 10. The image
pick-up signal is converted to an optical signal by the image
signal transmission unit 14, and the optical signal is trans-
mitted to a fiber cable 16 accommodated in the exterior
member 20.

[0048] A light emission end 16A of the fiber cable 16 is
disposed to be inserted in a cylindrical pin 18 of the
connector device 10. By connecting the pin 18 to a connec-
tion hole 214 of' the processor side connector 210, the optical
signal is optically transmitted to the image signal reception
unit 204 of the processor device for an endoscope 200 in a
contactless manner. The optical signal optically transmitted
to the image signal reception unit 204 is image-processed by
the image processing unit 206 and is displayed on the
monitor 208 as a subject image.

[0049] The pin 18 is an example of a shaft-shaped mem-
ber, which is a component of the present invention. A
proximal end part of the pin 18 is fixed to a metal shield case
22 accommodated inside the exterior member 20, and the
shield case 22 is positioned at the processor side connector
210 by connecting the pin 18 to the connection hole 214. In
addition, an electronic component such as a substrate con-
figuring the image signal transmission unit 14 is mounted
inside the shield case 22.
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[0050] The connector device 10 is provided with a power
reception unit 24 that receives power in a contactless man-
ner, and the processor side connector 210 is provided with
a power feed unit 216 that feeds power in a contactless
manner. In the endoscope system 1 of the present example,
a contactless power supply unit is composed of the power
feed unit 216 and the power reception unit 24, and power
necessary for driving an electronic component on an endo-
scope 100 side is supplied by the power supply unit from the
processor device for an endoscope 200 to the connector
device 10.

[0051] In a case where the connector device 10 is con-
nected to the processor side connector 210 via the light guide
rod 12 and the pin 18, the power feed unit 216 and the power
reception unit 24 are disposed near to face each other at a
distance allowing electromagnetic coupling, and are in a
state where power feeding from the power feed unit 216 to
the power reception unit 24 is possible in a contactless
manner. In addition, the power feed unit 216 is connected to
an external commercial power source, and in a case where
power is supplied from the commercial power source to the
power feed unit 216, power is fed in a contactless manner
from the power feed unit 216 to the power reception unit 24.

[0052] A primary coil (also referred to as a power feeding
coil) connected to the commercial power source can be
given as an example of the power feed unit 216, and a
secondary coil (also referred to as a power reception coil)
electromagnetically coupled to the primary coil can be given
as an example of the power reception unit 24. Since an
endoscope that feeds power using such a primary coil and
such a secondary coil is known in JP2016-67534A, detailed
description thereof will be omitted herein.

[0053] Next, a structure of the connector device 10 will be
described. FIG. 3 is an overall perspective view illustrating
the appearance of the connector device 10.

[0054] As illustrated in FIG. 3, the exterior member 20 of
the connector device 10 has a longitudinal axis 10a parallel
to an axial direction of the cylindrical light guide rod 12 and
the pin 18. In the following description, a position and a
direction of a space where the connector device 10 is
disposed will be described using the following terms. An
X(+) direction and an X(-) direction along the longitudinal
axis 10a are the “front” and the “rear” respectively, a Y(+)
direction and a Y(-) direction orthogonal to the X-direction
are the “left” and the “right” respectively, and a Z(+)
direction and a Z(-) direction orthogonal to the XY-direc-
tions are the “up” and the “down” respectively.

[0055] The connector device 10 has the highly heat-
resistant and chemical-resistant resin exterior member 20,
the metal light guide rod 12, the metal pin 18, and the metal
shield case 22 (see FIG. 1).

[0056] FIG. 4 is a perspective view of a plug 26 config-
uring the exterior member 20. FIG. 5 is a perspective view
of the plug 26 viewed from the front toward the rear. FIG.
6 is a perspective view of the plug 26 viewed from the rear
toward the front.

[0057] In addition, FIG. 7 is a perspective view of a
connector exterior case 28 configuring the exterior member
20 viewed from the front toward the rear. FIG. 8 is a
perspective view of the connector exterior case 28 viewed
from the rear toward the front.
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[0058] Referring back to FIG. 3, the exterior member 20
is formed in a hollow shape by connecting the plug 26
illustrated in FIGS. 4 to 6 to the connector exterior case 28
illustrated in FIGS. 7 and 8.

[0059] As illustrated in FIGS. 4 to 6, the plug 26 com-
prises an elliptical ring portion 30 that has an opening 29 in
a rear end, a mount portion 32 that protrudes from the
elliptical ring portion 30 toward the front, and a cylindrical
portion 34 that protrudes from the mount portion 32 toward
the front. The opening 29 is an example of a first opening,
which is a component of the present invention, and the
elliptical ring portion 30 is an example of an annular first
connecting part, which is a component of the present inven-
tion.

[0060] As illustrated in FIG. 6, the elliptical ring portion
30 is configured to have a shape in plan view that is a race
track shape (oval shape), in which a pair of parallel linear
portions 30A and 30A, which face each other in a right-
and-left direction, and a pair of curved portions 30B and
30B, which face each other in an up-and-down direction, are
connected to each other. The linear portions 30A and 30A
each are an example of a first linear portion, which is a
component of the present invention.

[0061] An O-ring 36 is fitted to an outer peripheral surface
of' the elliptical ring portion 30. The O-ring 36 is an example
of a first sealing member that is disposed between the outer
peripheral surface of the elliptical ring portion 30 and an
inner peripheral surface of an elliptical ring portion 46 (see
FIG. 7) of the connector exterior case 28 and is a component
of the present invention. In addition, the O-ring 36 is one of
a plurality of sealing members that seal the inside of the
exterior member 20.

[0062] As illustrated in FIG. 5, the mount portion 32 is
configured to have a shape in plan view that is a semi-
elliptical shape, in which a pair of parallel linear portions
32A and 32A, which face each other in the right-and-left
direction, and the curved portion 32B and a linear portion
32C, which face each other in the up-and-down direction,
are connected to each other.

[0063] The cylindrical portion 34 is provided on an upper
part of a side wall part 32D of the mount portion 32 and
comprises, in a center part thereof, a lead-out hole 38 that
leads a tip part of the light guide rod 12 (see FIG. 3) to the
outside. The lead-out hole 38 is an example of a second
lead-out hole, which is a component of the present inven-
tion. In addition, in a case where the connector device 10 is
connected to the processor device for an endoscope 200, a
side wall part 32D is disposed to face the power feed unit
216 of the processor device for an endoscope 200.

[0064] FIG. 9 is a perspective view of the connector
exterior case 28 viewed from the front toward the rear, and
illustrates the light guide rod 12 and the shield case 22. As
illustrated in FIG. 9, the light guide rod 12 has a proximal
end part disposed inside the exterior member 20, and is fixed
to a substantially semicircular bracket 13. As the bracket 13
is fixed to an inner peripheral surface of the plug 26
illustrated in FIGS. 4 to 6, the light guide rod 12 is supported
by the plug 26.

[0065] In addition, as illustrated in FIG. 9, an elastic
O-ring 40 is fitted to an outer peripheral surface of the light
guide rod 12, and the light guide rod 12 is fitted into the
lead-out hole 38 (see FIG. 5) via the O-ring 40. The O-ring
40 is an example of a fourth sealing member that is disposed
between an outer peripheral surface configuring an outer
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wall surface of the light guide rod 12 and an inner peripheral
surface configuring an inner wall surface of the lead-out hole
38 and is a component of the present invention. The O-ring
40 is also one of the plurality of sealing members that seal
the inside of the exterior member 20, like the O-ring 36.
[0066] Referring back to FIG. 5, the side wall part 32D of
the mount portion 32 comprises a lead-out hole 42 that leads
the pin 18 (see FIG. 3) to the outside. The lead-out hole 42
is an example of a first lead-out hole, which is a component
of the present invention.

[0067] As illustrated in FIG. 9, the proximal end part of
the pin 18 is fixed to a case wall part 23, which is a front
surface of the shield case 22, and a tip part of the pin 18 is
disposed to face the front. In addition, an elastic O-ring 44
is fitted to an outer peripheral surface of the pin 18, and the
pin 18 is fitted into the lead-out hole 42 (see FIG. 5) via the
O-ring 44. The O-ring 44 is an example of a second sealing
member that is disposed between an outer peripheral surface
configuring an outer wall surface of the pin 18 and an inner
peripheral surface configuring an inner wall surface of the
lead-out hole 42 and is a component of the present invention.
The 0- ring 44 is also one of the plurality of sealing members
that seal the inside of the exterior member 20, like the
O-rings 36 and 40.

[0068] In addition, as the pin 18 is fitted into the lead-out
hole 42 via the O-ring 44, the shield case 22 (see FIG. 1) to
which the pin 18 is fixed is held by the plug 26 only via the
O-ring 44, and is disposed to be spaced apart from inner
surfaces of the plug 26 and the connector exterior case 28.
[0069] FIG. 10 is a perspective view illustrating a con-
figuration of the shield case 22. As illustrated in FIG. 10, the
shield case 22 is formed in a rectangular parallelepiped
shape, and a long side 22A of the shield case 22 is accom-
modated in the connector exterior case 28 in a posture along
the longitudinal axis 10a. Accordingly, a sufficient space is
secured between the inner surface of the connector exterior
case 28 and an outer surface of the shield case 22.

[0070] As illustrated in FIGS. 7 and 8, the connector
exterior case 28 is formed in a substantially cylindrical
shape with a bulging front end. The connector exterior case
28 comprises the elliptical ring portion 46 that has an
opening 27 in the front end. The elliptical ring portion 46 is
configured to have a shape in plan view that is a race track
shape (oval shape), in which a pair of parallel linear portions
46A and 46A, which face each other in the right-and-left
direction, and a pair of curved portions 468 and 46B, which
face each other in the up-and-down direction, are connected
to each other. Herein, the opening 27 is an example of a
second opening, which is a component of the present inven-
tion, and the elliptical ring portion 46 is an example of an
annular second connecting part, which is a component of the
present invention. In addition, the linear portion 46A and
46A each are an example of a second linear portion, which
is a component of the present invention. The pair of linear
portions 46A and 46A are not limited to being parallel to
each other, and may be not parallel to each other.

[0071] The connector exterior case 28 and the plug 26 (see
FIG. 6) are connected to each other by fitting the elliptical
ring portion 30 of the plug 26 into the elliptical ring portion
46 of the connector exterior case 28. In this connected state,
the linear portions 30A and 30A of the elliptical ring portion
30 and the linear portions 46 A and 46A of the elliptical ring
portion 46 are disposed to face each other, and the curved
portions 30B and 30B of the elliptical ring portion 30 and the
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curved portions 468 and 46B of the elliptical ring portion 46
are disposed to face each other. Then, as illustrated in FIG.
7, an inner peripheral surface of the elliptical ring portion 46
comprises an annular groove 48 along the inner peripheral
surface, and the O-ring 36 (see FIG. 5) on a plug 26 side is
fitted to the groove 48. That is, the connector exterior case
28 and the plug 26 are connected to each other by fitting the
elliptical ring portion 30 of the plug 26 into the elliptical ring
portion 46 of the connector exterior case 28 and fitting the
O-ring 36 to the groove 48 (see FIG. 3).

[0072] On the other hand, as illustrated in FIG. 8, the
linear portions 46 A and 46A of the elliptical ring portion 46
comprises a pair of through-holes 50 and 52 (only the
through-holes 50 and 52 in a left surface of the elliptical ring
portion 46 are illustrated) penetrating an outer peripheral
surface and the inner peripheral surface of the elliptical ring
portion 46, which are coaxial in the up-and-down direction.
In addition, as illustrated in FIG. 7, each of inner peripheral
surfaces of the linear portions 46A and 46A comprises a
semicircular groove 54, which connects the through-hole 50
and the through-hole 52 to each other, along the up-and-
down direction. Further, as illustrated in FIGS. 4 and 5, outer
peripheral surfaces of the linear portions 30A and 30A of the
elliptical ring portion 30 comprise semicircular grooves 56
and 56 (only the grooves 56 in a left surface of the elliptical
ring portion 30 are illustrated) along the up-and-down
direction, and the grooves 56 are disposed to face the
grooves 54 in a state where the connector exterior case 28
and the plug 26 are connected to each other. Accordingly, as
in a cross sectional view of main parts illustrated in FIG. 11,
a substantially cylindrical insertion passage 58 is formed
along the up-and-down direction by a wall surface of the
groove 54 and a wall surface of the groove 56. Herein, the
through-holes 50 and 52 are an example of a first through-
hole and an example of a second through-hole respectively,
which are components of the present invention, and the
groove 54 is an example of a second groove, which is a
component of the present invention. In addition, the groove
56 is an example of a first groove, which is a component of
the present invention.

[0073] FIG. 8 illustrates a cylindrical pin 60 fitted from the
through-hole 50 into the through- hole 52 via the insertion
passage 58 (see FIG. 11). The pin 60 is fitted from the
through-hole 50 into the through-hole 52 via the insertion
passage 58 (see FIG. 11), an upper end part 60A of the pin
60 is fitted to an inner wall surface of the through-hole 50,
a lower end part 60B of the pin 60 is fitted to an inner wall
surface of the through-hole 52, and a portion of the pin 60
excluding the upper end part 60A and the lower end part 60B
is fitted to the insertion passage 58. Accordingly, the plug 26
is prevented from coming off from the connector exterior
case 28, and the linear portion 30A of the elliptical ring
portion 30 is reinforced by the pin 60, causing a state where
the deformation of the linear portion 30A is suppressed. In
addition, the pin 60 is fastened to the elliptical ring portion
30 by a screw 62 (see FIG. 7) screwed from the lower end
part 60B to the linear portion 30A of the elliptical ring
portion 30. Accordingly, the pin 60 is prevented from falling
off. Further, the upper end part 60A and the lower end part
60B of the pin 60 are composed of slopes so as not to
protrude from the outer peripheral surface of the linear
portion 46A. Herein, the pin 60 is an example of a shaft
member, which is a component of the present invention, and
is preferably made of a metal having high stiffness. In
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addition, the screw 62 is an example of a fastening member,
which is a component of the present invention.

[0074] In addition, as illustrated in FIG. 8, the connector
exterior case 28 comprises, in a rear end thereof, an opening
portion 64 to which the universal cable 106 (see FIG. 3) is
connected. In addition, an elastic O-ring 66 (see FIG. 10) is
fitted to an outer peripheral surface of the universal cable
106, and the universal cable 106 is fitted into the opening
portion 64 via the 0- ring 66. The O-ring 66 is an example
of a third sealing member that is disposed between an outer
peripheral surface configuring an outer wall surface of the
universal cable 106 and an inner peripheral surface config-
uring an inner wall surface of the opening portion 64 and is
a component of the present invention. The O-ring 66 is also
one of the plurality of sealing members that seal the inside
of the exterior member 20, like the O-rings 36, 40, and 44.
[0075] When assembling the endoscope 100 illustrated in
FIG. 1, the insertion part 102, the grip portion 104, the
switch disposed member 108, and the universal cable 106
are inserted into the outside from the opening 27 (see FIG.
7) of the connector exterior case 28 via the opening portion
64 (see FIG. 8), starting from the insertion part 102. For this
reason, the opening portion 64 of the connector exterior case
28 is configured in a size that allows the insertion part 102,
the grip portion 104, the switch disposed member 108, and
the universal cable 106 to be inserted therein. By configuring
the opening portion 64 in such a size, it becomes easy to
assemble the endoscope 100. In addition, even when disas-
sembling the endoscope 100, it becomes easy to disassemble
the endoscope. It is more preferable that the opening portion
64 has a size that allows the insertion even in a state where
the operation switch 110 is disposed on the switch disposed
member 108. That is, the inner diameter of the opening
portion 64 may be set to be larger than the diameter of a
circumscribed circle of the switch disposed member 108
including the operation switch 110 when viewed from a
longitudinal axis direction of the universal cable 106.
[0076] FIG. 12 is a cross sectional perspective view of
main parts, which illustrates a plate- shaped metal fitting 70
disposed inside the plug 26. In addition, FIG. 13 is a cross
sectional view of main parts, taken along line XIII-XIII of
FIG. 12.

[0077] As illustrated in FIGS. 12 and 13, the metal fitting
70 comprises a pair of reinforcing portions 72 and 74
extending in the up-and-down direction and a connecting
portion 76 connecting the reinforcing portion 72 and the
reinforcing portion 74 to each other. The reinforcing portion
72 and the reinforcing portion 74 are disposed at an interval
in the right-and- left direction. The connecting portion 76
extends in the right-and-left direction, one end thereof is
connected to a lower end of the reinforcing portion 72, and
the other end thereof is connected to a lower end of the
reinforcing portion 74. In addition, a center part of the
connecting portion 76 comprises a hole 78, and the metal
fitting 70 is fixed to the shield case 22 of FIG. 12 by a screw
(not illustrated) inserted in the hole 78. The metal fitting 70
is an example of a reinforcing member, which is a compo-
nent of the present invention. The metal fitting 70 may be
fixed to a member other than the shield case 22, but it is
preferable to fix the metal fitting to the shield case 22 since
the metal fitting 70 can be stably disposed inside the exterior
member 20.

[0078] The reinforcing portion 72 abuts against an inner
peripheral surface of the linear portion 30A on the right,
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among the pair of linear portions 30A and 30A, and the
reinforcing portion 74 abuts against an inner peripheral
surface of the linear portion 30A on the left. In addition, as
illustrated in FIG. 13, a position where the metal fitting 70
is disposed in a front-and-rear direction (X-direction) is set
to the same position as a position where the O-ring 36 is
disposed.

[0079] Next, the workings of the connector device 10 of
the embodiment configured as described above will be
described.

[0080] Ina case where the connector device 10 is exposed
in a vacuum state at a high temperature during sterilization
or after sterilization, the internal pressure of the exterior
member 20 becomes higher than the external pressure of the
exterior member 20. At this time, a force caused by a
differential pressure concentrates on the elliptical ring por-
tion 30, which is a connecting part between the plug 26 and
the connector exterior case 28. In addition, since the ellip-
tical ring portion 30 is formed in a race track shape, the force
concentrates on the linear portions 30A and 30A that have
strength lower than the curved portions 30B and 30B. For
this reason, the linear portions 30A and 30A try to deform
outward, but the deformation of the linear portions 30A and
30A is suppressed by the pin 60. Accordingly, since the
linear portions 30A and 30A can be prevented from being
deformed or damaged by the internal pressure of the exterior
member 20, infiltration of water into the exterior member 20
can be prevented.

[0081] As described above, with the connector device 10
of the embodiment, infiltration of water into the exterior
member 20 can be prevented since the linear portion 46 A of
the elliptical ring portion 46 of the connector exterior case
28 comprises the through-holes 50 and 52, the inner periph-
eral surface of the linear portion 46 A comprises the groove
54, which connects the through-hole 50 and the through-
hole 52 to each other, the outer peripheral surface of the
linear portion 30A of the elliptical ring portion 30 of the plug
26 comprises the groove 56, the groove 56 is disposed to
face the groove 54 so that the insertion passage 58 is formed,
the pin 60 is fitted into the through-hole 52 from the
through-hole 50 via the insertion passage 58, and the pin 60
is fitted to the through-hole 50, the insertion passage 58, and
the through-hole 52.

[0082] In addition, in a case where the plug 26 is pushed
toward the front by the internal pressure of the exterior
member 20 as shown with an arrow A of FIG. 13, the groove
56 tends to ride on the pin 60. For this reason, fitting portions
25 positioned at the linear portions 30A and 30A tend to
deform inward, but the deformation of the fitting portions 25
is suppressed by the reinforcing portions 72 and 74 of the
metal fitting 70. Accordingly, since the O-ring 36 is held in
a state of being closely attached to the inner peripheral
surface of the elliptical ring portion 46, the infiltration of
water into the exterior member 20 can be more effectively
prevented.

[0083] The pin 60 may have a prismatic shape, and the
shape of the groove 56 may be a shape (polygon) corre-
sponding to the shape of the pin 60. In this case, the
occurrence of a problem that the groove 56 rides on the pin
60 can be suppressed. However, as in the embodiment, it is
preferable that the pin 60 has a cylindrical shape and the
groove 56 has a semicircular shape. In this case, a reaction
force from the pin 60 can be dispersed on the wall surface
of the groove 56.
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[0084] In addition, in the connector device 10 of the
embodiment, the shield case 22 is disposed to be spaced
apart from the inner surface of the plug 26 and the inner
surface of the connector exterior case 28 as being held by the
exterior member 20 via the O-ring 44. With this configura-
tion, the connector device 10 of the embodiment can obtain
the following effects.

[0085] That is, in a case where the endoscope 100 com-
prising the connector device 10 is taken out from a high-
pressure steam sterilizer, the temperature of the connector
device 10 heated by the high-pressure steam sterilizer is
gradually decreased by outside air. Herein, for example, in
a case where a configuration in which the shield case 22 is
in contact with the exterior member 20, in particular, the
inner surface of the connector exterior case 28 is adopted, a
temperature difference between the connector exterior case
28 and the shield case 22 is unlikely to occur in the process
of decreasing the temperature after sterilization. Thus, mois-
ture in the air inside the connector exterior case 28 adheres
to an inner wall and a substrate of the shield case 22 and
condensation occurs, causing a problem of adversely affect-
ing the substrate. That is, condensation occurs also on an
inner wall of the connector exterior case 28, but simultane-
ously with the condensation or without a time lag therebe-
tween, condensation occurs on the inner wall and the sub-
strate of the shield case 22.

[0086] On the contrary, in the connector device 10 of the
embodiment, as the shield case 22 is held by the exterior
member 20 only via the O-ring 44, the outer surface of the
shield case 22 is disposed to be spaced apart from the inner
surface of the plug 26 and the inner surface of the connector
exterior case 28. In addition, in the connector device 10 of
the embodiment, as the connector exterior case 28 accom-
modates the shield case 22 in a posture in which the long
side 22A of the shield case 22 is aligned with the longitu-
dinal axis 104, a sufficient space is secured between an inner
surface of the exterior member 20 and the outer surface of
the shield case 22. Therefore, since condensation is unlikely
to occur on the outer surface of the shield case 22 in the
connector device 10 of the present embodiment, condensa-
tion on the substrate disposed inside the shield case 22 can
be prevented.

[0087] In addition, in the connector device 10 of the
embodiment, since the outer surface of the shield case 22 is
disposed to be spaced apart from the inner surface of the
plug 26 and the inner surface of the connector exterior case
28, internal stress caused by a temperature difference
between the connector exterior case 28 and the shield case
22 can be reduced. Accordingly, heat cycle resistance attrib-
utable to steam sterilization improves.

[0088] In addition, in the connector device 10 of the
embodiment, since a sufficient space is secured between the
inner surface of the exterior member 20 and the outer surface
of the shield case 22, time constant (relaxation time) repre-
senting time required for the heat of the high- pressure steam
sterilizer to be transmitted to an electrical component such
as a substrate increases. Accordingly, thermal stress on the
electrical component can be reduced.

[0089] Although the plug 26 and the connector exterior
case 28 respectively comprising the pair of linear portions
30A and 30A and the pair of linear portions 46A and 46A,
which face each other due to the elliptical ring portions 30
and 46 formed in a race track shape, are given as examples
of a preferable aspect in the embodiment, without being
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limited thereto, the present invention can be applied, for
example, even to a plug and a connector exterior case
comprising a pair of linear portions, which face each other
due to a first connecting part and a second connecting part
formed in a quadrangular shape in plan view.

[0090] In addition, although a configuration where the pair
of linear portions 30A and 30A are parallel to each other and
the pair of linear portions 46A and 46A are parallel to each
other is described as a preferable aspect in the embodiment,
the linear portions do not necessarily have to be parallel to
each other insofar as the plug 26 and the connector exterior
case 28 can be fitted and fixed via the pin 60.

[0091] In addition, although the shape of the first connect-
ing part (corresponding to the elliptical ring portion 30) in
plan view is a race track shape as a preferable aspect in the
embodiment, the first connecting part is not limited to the
shape. For example, in a case where the shape of the first
connecting part in plan view is a perfect circle, the internal
pressure of the exterior member is evenly applied to the
entire periphery of the first connecting part. Thus, the
deformation of the first connecting part can be suppressed.
[0092] In addition, the position where the metal fitting 70
is disposed in the front-and-rear direction is set to the same
position as the position where the O-ring 36 is disposed as
in FIG. 13 as a preferable aspect in the embodiment, without
being limited thereto, but for example, may be set to the
same position as a position where the pin 60 is disposed.
However, in a case where the position where the metal fitting
70 is disposed in the front-and-rear direction is set to the
same position as the position where the O-ring 36 is dis-
posed, the deformation of the fitting portions 25 positioned
at the linear portions 30A and 30A, among the recessed
fitting portions 25 on the plug 26 side, to which the O-rings
36 are fitted, can be effectively prevented, which is prefer-
able.

[0093] In addition, in the connector device 10 of the
embodiment, the plug 26 and the connector exterior case 28,
which configure the exterior member 20, are preferably
made of, for example, a polyphenylsulfone resin, the light
guide rod 12 and the pins 18 and 60 are preferably made of,
for example, stainless steel, and the O-rings 36, 40, 44, and
66 are preferably made of, for example, highly heat-resistant
fluororubber.

[0094] Although the present invention has been described
hereinbefore, the present invention is not limited to the
examples, and it is evident that various improvements and
modifications may be made without departing from the gist
of the present invention.

EXPLANATION OF REFERENCES

[0095] 1: endoscope system
[0096] 10: connector device
[0097] 10a: longitudinal axis
[0098] 12: light guide rod
[0099] 13: bracket

[0100] 14: image signal transmission unit
[0101] 16: fiber cable

[0102] 16A: light emission end
[0103] 18: pin

[0104] 20: exterior member
[0105] 22: shield case

[0106] 22A: long side

[0107] 23: case wall part
[0108] 24: power reception unit

[0109]
[0110]
[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]
[0133]
[0134]
[0135]
[0136]
[0137]
[0138]
[0139]
[0140]
[0141]
[0142]
[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]
[0150]
[0151]
[0152]
[0153]
[0154]
[0155]
[0156]
[0157]
[0158]
[0159]
[0160]
[0161]
[0162]
[0163]
[0164]
[0165]
[0166]
[0167]
[0168]
[0169]
[0170]
[0171]
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25: fitting portion

26: plug

27: opening

28: connector exterior case
30: elliptical ring portion
30A: linear portion

30B: curved portion

32: mount portion

32A: linear portion

32B: curved portion

32C: linear portion

32D: side wall part

34: cylindrical portion

36: O-ring

38: lead-out hole

40: O-ring

42: lead-out hole

44: O-ring

46: elliptical ring portion
46A: linear portion

46B: curved portion

48: groove

50: through-hole

52: through-hole

54: groove

56: groove

58: insertion passage

60: pin

60A: upper end part

60B: lower end part

62: screw

64: opening portion

66: O-ring

70: metal fitting

72: reinforcing portion

74: reinforcing portion

76: connecting portion

78: hole

100: endoscope

102: insertion part

102A: distal end surface
104: grip portion

106: universal cable

108: switch disposed member
110: operation switch

114: observation part

116: observation window
118: light guide

118A: light emission end
118B: light incident end
120: image pick-up lens group
122: prism

124: solid-state imaging element
126: signal line

200: processor device for an endoscope
202: light source unit

204: image signal reception unit
206: image processing unit
208: monitor

210: processor side connector
212: connection hole

214: connection hole

216: power feed unit
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What is claimed is:

1. A connector device for an endoscope comprising:

an exterior member that includes a plug which has an
annular first connecting part forming a first opening in
an end part thereof and a connector exterior case which
has an annular second connecting part forming a sec-
ond opening in an end part thereof,

wherein the first connecting part has at least a pair of first
linear portions facing each other,

the second connecting part has at least a pair of second
linear portions facing each other,

an outer peripheral surface of the first linear portion has
a first groove along the first linear portion,

an inner peripheral surface of the second linear portion
has a second groove along the second linear portion,

the second linear portion has a first through-hole that
penetrates an outer peripheral surface and an inner
peripheral surface of the second connecting part and is
connected to one end side of the second groove and a
second through-hole that penetrates the outer periph-
eral surface and the inner peripheral surface of the
second connecting part and is connected to the other
end side of the second groove,

the first groove and the second groove face each other so
that an insertion passage along the first linear portion
and the second linear portion is formed in a state where
the outer peripheral surface of the first linear portion is
fitted into the inner peripheral surface of the second
linear portion so that the plug and the connector exte-
rior case are connected to each other, and

the connector device for an endoscope further comprises
a shaft member that is fitted into the second through-
hole from the first through-hole via the insertion pas-
sage and is fitted to the first through-hole, the insertion
passage, and the second through-hole.

2. The connector device for an endoscope according to

claim 1,

wherein the pair of first linear portions are disposed to be
parallel to each other, and

the pair of second linear portions are disposed to be
parallel to each other.

3. The connector device for an endoscope according to

claim 1, further comprising:

a fastening member that fastens the shaft member and the
plug to each other.

4. The connector device for an endoscope according to

claim 1, further comprising:

a first sealing member disposed between an outer periph-
eral surface of the first connecting part and the inner
peripheral surface of the second connecting part.

5. The connector device for an endoscope according to

claim 4,

wherein the first sealing member is an O-ring fitted to the
outer peripheral surface of the first connecting part.

6. The connector device for an endoscope according to

claim 1,

wherein the shaft member is a cylindrical member.

7. The connector device for an endoscope according to

claim 3, further comprising:
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a reinforcing member of which one end abuts against an
inner peripheral surface of one first linear portion of the
pair of first linear portions and the other end abuts
against an inner peripheral surface of the other first
linear portion.

8. The connector device for an endoscope according to

claim 7,

wherein a shield case is accommodated inside the exterior
member, and the reinforcing member is fixed to the
shield case.

9. The connector device for an endoscope according to

claim 8, further comprising:

a shaft-shaped member of which one end is fixed to the
shield case;

a first lead-out hole that is formed in the plug and leads the
shaft-shaped member to an outside; and

a second sealing member that is disposed between an
outer wall surface of the shaft- shaped member and an
inner wall surface of the first lead-out hole.

10. The connector device for an endoscope according to

claim 9,

wherein the shield case is disposed to be spaced apart
from an inner surface of the exterior member as the
shield case is held by the plug only via the second
sealing member.

11. The connector device for an endoscope according to

claim 9,

wherein the second sealing member is an O-ring fitted to
the outer wall surface of the shaft-shaped member.

12. The connector device for an endoscope according to

claim 1,

wherein the connector exterior case has an opening por-
tion to which a universal cable extending from an
endoscope is connected, and

a third sealing member is disposed between an outer wall
surface of the universal cable and an inner wall surface
of the opening portion.

13. The connector device for an endoscope according to

claim 12,

wherein the third sealing member is an O-ring fitted to the
outer wall surface of the universal cable.

14. The connector device for an endoscope according to

claim 12,

wherein the opening portion of the connector exterior case
is formed in a size that allows the endoscope, the
universal cable, and a switch disposed member pro-
vided at the universal cable to be inserted therein.

15. The connector device for an endoscope according to

claim 1, further comprising:

a light guide rod of which one end is fixed to the plug;

a second lead-out hole that is formed in the plug and leads
the light guide rod to an outside; and

a fourth sealing member that is disposed between an outer
wall surface of the light guide rod and an inner wall
surface of the second lead-out hole.

16. The connector device for an endoscope according to

claim 15,

wherein the fourth sealing member is an O-ring fitted to

the outer wall surface of the light guide rod.
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