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Description
Background of the Invention

1. Field of the Invention

[0001] The present invention relates to an ultrasonic
endoscope in which an endoscopic observation section
that has an observation visual field ahead of a distal hard
part of an insertion portion and an electronic scanning
type ultrasonic transducer that has a circumferential or
circularly arcuate ultrasonic scan surface perpendicular
to an axial line of the distal hard part are attached to the
distal hard part.

2. Description of the Related Art

[0002] An ultrasonic endoscope has a structure in
which an endoscopic observation means and an ultra-
sonic transducer are attached to a distal hard part of an
insertion portion that is inserted into, for example, a body
cavity. As a scanning manner by this ultrasonic transduc-
er, a so-called electronic scanning type ultrasonic trans-
ducer in which a large number of ultrasonic vibrators are
arranged in a predetermined direction, and are sequen-
tially driven is widely used in the related art. For example,
JP-A-2001-314403 describes a direct-view endoscope
in which an area in front of the distal hard part of the
insertion portion is observed as an observation visual
field in the endoscopic observation means, and an ultra-
sonic scan surface by the ultrasonic transducer is made
to be radial, i.e., circumferential or arcuate within a pre-
determined angular range.

[0003] The ultrasonic endoscope disclosed by this JP-
A-2001-314403 is inserted into, for example, body cavity
tubes, i.e., upper alimentary canals, such as the esopha-
gus and the duodenum, or lower alimentary canals, such
as the large intestine, so that a forward area in the inser-
tion direction is observed by the endoscopic observation
means. As a result, if a region of interest, such as dis-
eased parts, is detected, the ultrasonic transducer is po-
sitioned to face this region of interest, whereby informa-
tion on body tissues of the region can be obtained.
[0004] Herein, wires are respectively connected to ul-
trasonic vibrators, which constitute the ultrasonic trans-
ducer, in the ultrasonic transducer. However, it is difficult
to connect these wires directly to the ultrasonic vibrators.
Therefore, in general, flexible boards are connected to
the ultrasonic vibrators arranged in the circumferential
direction, and terminal parts the number of which corre-
sponds to the number of ultrasonic vibrators are formed
on the flexible boards, and then the wires are connected
to the terminal parts by, for example, a soldering means.
[0005] As described above, a large number of ultra-
sonic vibrators are arranged in the circumferential direc-
tion if the ultrasonic scan surface is in the radial direction.
However, to heighten the resolution of an ultrasonic to-
mographic image, the number of ultrasonic vibrators is
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increased. From the viewpoint of making the diameter of
the insertion portion smaller, the area of the flexible board
cannot be widened. Therefore, in the flexible board, the
distance between the terminals becomes close even if
the wire-connecting terminals are zigzag arranged as a
possible design. As a result, it becomes difficult to con-
nect the wires to the terminals, and there is a possibility
that connection strength will be weakened. Additionally,
there is a possibility that, for example, a short circuit is
disadvantageously caused by allowing solder to overflow
from the terminal part. Prior art documents US
2002/062083 and US 2001/041841 also disclose ultra-
sonic endoscopes having a single flexile board connect-
ed to the ultrasonic transducer.

Summary of the Invention

[0006] The present invention has been made in con-
sideration of the foregoing circumstances. It is therefore
an object of the present invention to electrically connect
ultrasonic vibrators that constitute an ultrasonic trans-
ducer and wires together easily and stably.

[0007] To achieve the object, according to the present
invention, there is provided an ultrasonic endoscope
comprising an insertion portion comprising: an angle part;
a distal hard part; a cylindrical body that connectss the
angle part and the distal hard part; an ultrasonic trans-
ducer attaching portion formed annularly; an endoscopic
observation section attaching portion including a lighting
portion and an observation portion, the lighting portion
and the observation portion passing through an inside of
the ultrasonic transducer attaching portion and facing a
front edge surface of the distal hard part; an ultrasonic
transducer in which a plurality of ultrasonic vibrators are
arranged like a cylinder or like a circular arc so as to
perform ultrasonic electronic scanning in a circumferen-
tial direction, the ultrasonic transducer being attached to
the ultrasonic transducer attaching portion; a first flexible
board connected to a distal end side of the ultrasonic
transducer attaching portion, a second flexible board
connected to a proximal end side of the ultrasonic trans-
ducer attaching portion, wherein the first flexible board
comprises connection parts to electrodes of ones of the
ultrasonic vibrators, the second flexible board comprises
connection parts to electrodes of the other ones of the
ultrasonic vibrators, each of the first and second flexible
boards comprises a predetermined number of wire con-
nection parts, wires are connected to each of the wire
connection parts, those of the wires connected to the
second flexible board are extended as they are, and the
first flexible board or those of the wires connected to the
first flexible board are extended toward the angle part
through a hollow part of the ultrasonic transducer attach-
ing portion.

[0008] Herein, a difference in the number of the wire
connection parts can be made in both flexible boards
although the flexible board on the proximal end side and
the flexible board on the distal end side can have the
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same number of connection parts. In this case, the wires
connected to the flexible board on the distal end side
undergo a turnabout from the forward side, and are drawn
out toward the angle part through a hollow part of the
ultrasonic transducer attaching portion. Therefore, the
flexible board on the distal end side is inferior in the draw-
ing-around condition to the flexible board on the proximal
end side where the wires are drawn out toward the angle
partwithoutchanges. Additionally, not only the wires from
the ultrasonic vibrators but also members connected to
the endoscope, such as signal cables from a light guide
or a solid-state image pickup element and a treatment-
instrument insertion channel, are passed through the in-
side of the hollow part in the ultrasonic transducer attach-
ing portion. Therefore, a space used to pass the wires
through the hollow part is restricted. For this reason, the
number of the wires connected to the flexible board on
the distal end side can be reduced. In other words, the
second flexible board is greater in number of the connec-
tion parts to the electrodes of the ultrasonic vibrators than
the first flexible board. With regard to how to distribute
the wires, regular distribution canbe performed. For ex-
ample, two adjoining electrodes of the ultrasonic vibrator
are connected to the flexible board on the proximal end
side, and a single electrode of the ultrasonic vibrator sub-
sequent thereto is connected to the flexible board on the
distal end side. Alternatively, from the positional relation-
ship between the position of the ultrasonic vibrator and
the position of another member, the wires can be distrib-
uted to the flexible board on the proximal end side and
the flexible board on the distal end side so as to avoid
mutual interference.

Brief Description of the Drawings
[0009]

FIG. 1 is a general schematic view of an ultrasonic
endoscope that shows one embodiment of the
present invention;

FIG. 2 is an external view of the distal end of an
insertion portion;

FIG. 3 is a view showing the forward end surface of
a distal hard part;

FIG. 4 is a longitudinal sectional view of the distal
hard part;

FIG. 5 is a sectional view along line A-A of FIG. 4;
FIG. 6 is a sectional view along line B-B of FIG. 4;
FIG. 7 is a sectional view along line C-C of FIG. 4;
FIG. 8 is a sectional view along line D-D of FIG. 4;
FIG. 9 is an external perspective view of a bridging
member;

FIG. 10is an explanatory view that shows a structure
of a flexible board on the proximal end side;

FIG. 11 is an explanatory view that shows a structure
of a flexible board on the distal end side; and

FIG. 12 is an explanatory view that schematically
shows the wire connection part of each flexible board
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on the proximal and distal end sides with respect to
an ultrasonic vibrator.

Detailed Description of the Invention

[0010] An embodiment of the present invention will be
hereinafter described in detail with reference to the at-
tached drawings. First, as shown in FIG. 1, an ultrasonic
endoscope is roughly made up of a main control portion
1, an insertion portion 2, and a universal cord 3. A light
source device, a video signal processor, and an ultra-
sonic wave observation device are connected to the ul-
trasonic endoscope, thus constituting a system as a
whole. The universal cord 3 includes a connector 3a that
is drawn out of the main control portion 1, then branches
off in the middle thereof, and is detachably connected to
the light source device, a connector 3b that is detachably
connected to the video signal processor, and a connector
3c that is detachably connected to the ultrasonic wave
observation device.

[0011] The main control portion 1 can be gripped by,
for example, one hand of an operator, and is provided
with an angle operating section 4 and a treatment-equip-
ment introducing portion 5. The main control portion 1 is
further provided with operating buttons, such as an air/
water supply button 6 and a suction button 7, and various
switches 8.

[0012] The insertion portion 2 is a code-like member
that has a predetermined length and that is connected
to the main control portion 1. The insertion portion 2 is
inserted into, for example, the body of a subject. The
insertion portion 2 is made up of a flexible part 2a, an
angle part 2b, and a distal hard part 2c. The flexible part
2a occupies most of the length from a connection part to
the main control portion 1, and is freely bent along an
insertion path in a body cavity or the like. The angle part
2b is connected to an end of the flexible part 2a. The
distal hard part 2c is connected to the angle part 2b. To
direct the distal hard part 2c in a desired direction, the
angle part 2b can be operated to be bent upwardly, down-
wardly, leftwardly, and rightwardly by remote control.
Therefore, the angle operating section 4 is mounted on
the main control portion 1. The angle part 2b is bent by
the operation of an operator, and is controlled to direct
the distal hard part 2c in a desired direction.

[0013] FIG. 2 shows a tip part of the insertion portion
2, and FIG. 3 shows a structure of an end surface of the
distal hard part 2c of the insertion portion 2. As is apparent
from these figures, the distal hard part 2c is provided with
an endoscopic observation section and an electronic ra-
dial scan type ultrasonic transducer. The endoscopic ob-
servation section has a visual field in a direction of an
extension line of its axial line, i.e., forward of the distal
hard part 2c, and has a predetermined visual angle V.
The electronic radial scan type ultrasonic transducer has
a circular or circularly arcuate ultrasonic scan surface W
at a position closer to the proximal end than the visual
field of the endoscopic observation section.
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[0014] FIG. 4 is a cross-sectional view of the tip part
of the insertion portion 2 . As is apparent from this figure
and FIG. 3, the endoscopic observation section is made
up of a plurality of lighting portions 10 and an observation
portion 11. The lighting portions 10 are disposed at both
side positions, respectively, with the observation portion
11 therebetween. The lighting portion 10 includes a light-
ing lens 10a, which faces the end surface of the distal
hard part 2c, and a light guide 10b (see FIG. 5 to FIG.
8) . The light guide 10b is made of a large number of
bundles of extra-fine optical fibers, and is extended from
the connector 3a of the universal cord 3 to the distal hard
part 2c of the insertion portion 2. An illumination light
emitting end of the light guide 10b is positioned to face
the lighting lens 10a. On the other hand, the observation
portion 11 is made up of an objective lens 11a and a
prism 11b by which an optical path from the objective
lens 11aisbentby 90°. The objective lens 11ais disposed
in a lens tube 12, and the prism 11b is fixed to the lens
tube 12. A solid-state image pickup element 13 is joined
to the prism 11b. A predetermined number of signal lines
are connected to a substrate 13a of the solid-state image
pickup element 13. The signal lines are bundled into a
single video cable, and are extended to the connector 3b
of the universal cord.

[0015] A treatment equipment lead-out opening 15
used to outwardly lead forceps and other pieces of treat-
ment equipment is further provided at the end surface of
the distal hard part 2c¢ of the insertion portion 2. A con-
nection pipe 16, to which a treatment-equipment passing
tube from the treatment-equipment introducing portion 5
mounted on the main control portion 1 is connected, is
attached to the treatment equipment lead-out opening
15. The treatment-equipment passing tube is formed so
as to be joined with a suction path inside the main control
portion 1. Further, a nozzle 17 used to wash the objective
lens 12 when the end surface of the objective lens 12 of
the observation portion 11 is stained with body fluids or
the like is attached to the distal hard part 2c. A fluid supply
tube 9 for washing which is operated by the air/water
supply button 6 (see FIG. 5 to FIG. 8) is connected to the
nozzle 17.

[0016] The endoscopic observation section is struc-
tured in this way. The forward end of each member that
constitutes the endoscopic observation section is firmly
held by an endoscope attaching member 18. The endo-
scope attaching member 18 is made of a metallic mate-
rial, such as stainless steel, having a plurality of through-
holes through which each member constituting the en-
doscopic observation section is passed. A forward end
cap 19 is fitted to the endoscope attaching member 18.
The forward end cap 19 prevents the endoscope attach-
ing member 18 made of the metallic material from being
exposed to the outside. The endoscope attaching mem-
ber 18 and the forward end cap 19 constitute a forward
end block. As shown in FIG. 5, the forward end cap 19
has two threaded holes 19a in its thickness direction.
Setscrews 20 are screwed into the threaded holes 19a,
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respectively, and the forward end of the setscrew 20 is
pressed against the endoscope attaching member 18. In
addition, a contact surface of the endoscope attaching
member 18 and a contact surface of the forward end cap
19 are bonded together, whereby the forward end block
made up of the endoscope attaching member 18 and the
forward end cap 19 is unified.

[0017] A mechanism to perform an ultrasonic exami-
nation including a scan surface in the radial direction is
provided at a position on the proximal end side of the
forward end cap 19 of the distal hard part 2c. As is ap-
parent from FIG. 6, this mechanism is made up of an
array of a large number of ultrasonic vibrators arranged
in a circumferential direction. The ultrasonic vibrators 21
are arranged in the form of a circle or a circular arc (for
example, an angle of 270 degrees or more) so as to per-
form electronic scanning. A backing layer 22 is mounted
ontheinner circumference side of the ultrasonic vibrators
21 arranged in this way, and a sound lens 23 is mounted
on the outer circumference side thereof. The ultrasonic
vibrators 21, the backing layer 22, and the sound lens 23
constitute an ultrasonic transducer 24.

[0018] Each ultrasonic vibrator 21 has two electrodes
25 and 26. The electrode 25 that is one of the two elec-
trodes is a common electrode 25 shared among all of the
ultrasonic vibrators 21 (or among each set of a predeter-
mined number of ultrasonic vibrators 21), whereas the
other electrode 26 is individually used for each ultrasonic
vibrator 21. The individual electrode 26 of the ultrasonic
vibrators 21 is connected to wires 27. For this reason,
flexible boards 28 and 29 are connected to the front and
the rear of the ultrasonic transducer 24, respectively. The
wires 27 are electrically connected to wiring patterns
formed on the flexible boards 28 and 29. On the other
hand, what is needed for the common electrode 25 is to
be connected to at least one wire. For this reason, the
common electrode 25 is connected to either the flexible
board 28 or the flexible board 29.

[0019] The ultrasonic transducer 24 is shaped roughly
like a cylinder. The inner circumferential surface of the
ultrasonic transducer 24 serves as a tunnel-like passage.
Each member that constitutes the endoscopic observa-
tion section is inserted into the inside of the tunnel-like
passage by the ultrasonic transducer 24, and is posi-
tioned closer to the forward end than the ultrasonic trans-
ducer 24, and is fixed to the endoscope attaching mem-
ber 18 covered with the forward end cap 19. The distal
end of the ultrasonic transducer 24 is in contact with the
end surface of the forward end cap 19, and the proximal
end thereof is in contact with the end surface of the con-
nection member 30. The connection member 30 forms
a connection part to the angle part 2b in the distal hard
part 2c.

[0020] Further, a bridging member 31 is provided in-
side a connecting member 30. A forefront ring 32 in an
angle ring that forms the structure of the angle part 2b is
connected to the connecting member 30 and the bridging
member 31. For this reason, as is apparent from FIG. 8,
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the connecting member 30 and the bridging member 31
are connected together by a plurality of screws 33, and
the forefront ring 32 is connected to these members by
a plurality of screws 34.

[0021] The bridging member 31 can fulfill the function
of connecting a top ring 32 occupying the forefront posi-
tion of the angle part 2b together with the connecting
member 30 disposed closest to the proximal end in the
distal hard part 2c, the function of positionally restricting
the ultrasonic transducer 24 in a direction perpendicular
to the axial line of the distal hard part 2¢, and the function
of forming a connection to a combination of the endo-
scope attaching member 18 and the forward end cap 19.
Therefore, the bridging member 31 is required to have
high strength, and is made of a metal, such as stainless
steel, because the bridging member 31 is not exposed
to the outside. As shown in FIG. 9, a part of the bridging
member 31 that is connected to the connecting member
30 and to the forefront ring 32 of the angle part 2b by the
screws 33 and 34 is a cylindrical part 31a. A plurality of
connecting arms 31b (in this embodiment, three arms)
are extended toward the forward end from this cylindrical
part 31a.

[0022] The ultrasonic transducer 24 is positioned in
the direction perpendicular to the axial line by being fitted
to the connecting arm 31b . The forward end of each
connecting arm 31b and the endoscope attaching mem-
ber 18 are connected together by the screw 35. A step
(i.e., a difference in level) 31c is formed on the outer
circumferential surface of the cylindrical part 31a of the
bridging member 31. This step 31c makes the diameter
on the proximal end side larger. Further, a step 30a is
formed on the inner circumferential surface of the con-
necting member 30. This step 30a makes the diameter
of the inner circumferential surface on the proximal end
side larger. The ultrasonic transducer 24 is sandwiched
between the forward end cap 19 and the connecting
member 30 by joining the step 31c and the step 30a to-
gether. Both end surfaces of the ultrasonic transducer
24, the proximal end surface of the forward end cap 19,
and the distal end surface of the connecting member 30
are bonded together, and, as a result, the ultrasonic
transducer 24 is positioned in the direction of the axial
line and is prevented from being moved, and hence the
ultrasonic transducer 24 is fixedly held at a predeter-
mined position. An outer hull layer 36 of the angle part
2b is extended to an outer-circumferential-surface part
on the proximal end side of the connecting member 30.
The forward end of the outer hull layer 36 is fixed to the
connecting member 30 of the distal hard part 2c by a
fixing mechanism 37 made up of aspooland an adhesive.
[0023] In the ultrasonic endoscope, ultrasonic waves
are sent toward the body from each ultrasonic vibrator
21 that constitutes the ultrasonic transducer 24, and re-
flection echoes emitted from a sectional region of tissues
in the body are received. To restrain the attenuation of
the ultrasonic waves sent and received in this way, an-
nular concave grooves 40 and 40 are provided at posi-
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tions before and behind the attaching member of the ul-
trasonic transducer 24, i.e., on the outer circumferential
surface of the forward end cap 19 and the outer circum-
ferential surface of the connecting member 30, respec-
tively. As is apparent from FIG. 2, a balloon 41 that is
filled and inflated with an ultrasonic wave transmission
medium is attached between both annular concave
grooves 40 and 40. This balloon 41 is made of a cylin-
drical, flexible film 41a. Fixed rings 41b, which are fixed
to the annular concave grooves 40, are respectively pro-
vided on both ends of the flexible film 41a. The fixed ring
41b is fixed so that a tightening force acts on the annular
concave groove 40. A supply/drain path 42 used to supply
and drain the ultrasonic wave transmission medium into
the balloon 41 is bored in the connecting member 30. A
tube 43 is connected to the supply/drain path 42.
[0024] With the structure formed in this way, the inser-
tion portion 2 is inserted into the body cavity of a subject.
Thereafter, illumination light is projected from the lighting
portion 10 that forms the endoscopic observation section
into the body cavity, and an image of the body cavity is
formed on a solid-state image pickup element 13 by the
objective lens 12 attached to the observation portion 11.
Thereafter, a video signal of the body cavity is obtained
by the solid-state image pickup element 13, and is sent
to the video signal processor. In the video signal proces-
sor, predetermined signal processing is performed, and
the image of the body cavity is displayed on a monitor
for displaying endoscopic images. Therefore, an endo-
scopic examination concerning the state of the body cav-
ity can be performed by watching the monitor.

[0025] If a region of interest, such as a diseased part,
is found as a result of this endoscopic examination, the
ultrasonic transducer 24 is moved to the position facing
this region of interest. In other words, the ultrasonic trans-
ducer 24 is placed at the position facing the region of
interest by advancing the insertion portion 2 by a prede-
termined distance. An ultrasonic wave transmission me-
dium is then supplied into the balloon 41, so that the
flexible film 41a is expanded and brought into close con-
tact with the inner wall of the body cavity. In this state,
the ultrasonic vibrators 21 that form the ultrasonic trans-
ducer 24 and that are arranged in the circumferential di-
rection are sequentially operated to send an ultrason-
icpulse toward the body and receive a reflection echo
thereof. Herein, some of the ultrasonic vibrators 21 are
operated with a predetermined delay although the ultra-
sonic vibrators 21 can be operated sequentially one by
one. Accordingly, for example, electronic focusing can
be performed. Since a method in which a large number
of ultrasonic vibrators 21 arranged as above are subject-
ed to electronic scanning is known in the related art, a
description of this method is omitted.

[0026] A reflection echo signal obtained by each ultra-
sonic vibrator 21 that constitutes the ultrasonic transduc-
er 24 inthis way is sent to the ultrasonic wave observation
device by the connector 3c of the universal cord 3 through
the wires 27 (which are bundled in the middle thereof),
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and is subjected to signal processing by the ultrasonic
wave observation device. As a result, tomographic infor-
mation concerning the state of the bodily tissues includ-
ing the region of interest is obtained. This ultrasonic to-
mographic image is then displayed on the monitor at-
tached to the ultrasonic wave observation device. As a
result, for example, diagnosis of whether a diseased part
is included in the tissues can be performed.

[0027] By the way, the ultrasonic vibrators 21 large in
number and the wires 27 are electrically connected to-
gether through the flexible boards 28 and 29. These flex-
ible boards 28 and 29 are disposed in such a way as to
be sandwiched between the ultrasonic vibrator 21 and
the backing layer 22. The flexible board 28 is extended
toward the proximal end of the ultrasonic transducer 24,
and the flexible board 29 is disposed on the distal end of
the ultrasonic transducer 24.

[0028] Next, the flexibleboard28 is shown in FIG. 10,
and the flexible board 29 is shown in FIG. 11. As is ap-
parent from these figures, necessary wiring patterns are
formed on the flexible boards 28 and 29 by, for example,
a printing section. The wiring pattern is made up of first
terminal parts 28a and 29a electrically connected to the
individual electrodes 26, respectively, of the ultrasonic
vibrator 21, second terminal parts 28b and 29b electri-
cally connected to the wires 27 by, for example, a sol-
dering section, and wires 28c and 29¢ through which the
first and second terminal parts are connected together.
[0029] These flexible boards 28 and 29 are incorpo-
rated into the distal hard part 2c in the shape of a cylinder
as a whole. A part on the side of which the first terminal
parts 28a and 29a are disposed is interposed between
each ultrasonic vibrator 21 that constitutes an array of
ultrasonic vibrators annularly arranged and the backing
layer 22. On the other hand, parts at which the second
terminal parts 28b and 29b of the flexible boards 28 and
29 are disposed are respectively extended to the proxi-
mal end side and the distal end side of the ultrasonic
transducer 24.

[0030] As is apparent from FIG. 10, the flexible board
28 extended to the proximal end of the ultrasonic trans-
ducer 24 has a large-diameter part 28L and a small-di-
ameter part 28S by both of which a step (i.e., a difference
in level) is formed. An extension part 22a is formed on
the proximal end side of the backing layer 22 closer to
the proximal end than the ultrasonic vibrator 21. As is
apparent from FIG. 4, the large-diameter part 28L of the
flexible board 28 is interposed between the ultrasonic
vibrator 21 and the backing layer 22. The small-diameter
part 28S of the flexible board 28 is joined to the extension
part 22a. The second terminal part 28b is formed at the
position of the small-diameter part 28S located on the
extension part 22a. The wire 27 is connected to this lo-
cation, and is extended from this connection part to the
side of the angle part 2b through the inside of the con-
necting member 30. Herein, the bridging member 31 is
connected to the connecting member 30. The connecting
arm 31b of the bridging member 31 is extended to the
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distal end through the inside of the backing layer 22.
Therefore, the wires 27 are guided inside the bridging
member 31 in such a manner as to avoid the plurality of
connecting arms 31b, and are bundled into a single group
of wires or into a plurality of groups of wires. Therefore,
in the figures, reference numeral 27 is given also to the
bundled wires 27.

[0031] As is apparent from FIG. 11, the flexible board
29 located on the distal end side of the ultrasonic trans-
ducer 24 includes a cylindrical part 29R and an annular
part 29P. The cylindrical part 29R is interposed between
the ultrasonic vibrator 21 and the backing layer 22. The
annular part 29P is joined to the end surface of the back-
ing layer 22. The first terminal part 29a is formed on the
cylindrical part 29R, and the second terminal part 29b is
formed on the annular part 29P. Therefore, the wires 27
are connected at the position of the annular part 29P of
the flexible board 29. The wires 27 change its direction
at a gap between the ultrasonic transducer 24 and the
forward end block made up of the endoscope attaching
member 18 and the forward end cap 19, and are bundled
into a plurality of groups of wires. The thus bundled wires
27 are passed through the tunnel-like passage inside the
ultrasonic transducer 24, and are extended toward the
angle part 2b. In this case, it is preferable to seal the
connection part to the flexible board 29 of the wires 27
with resin.

[0032] As described above, the wires 27 connected to
the large number of ultrasonic vibrators 21 that constitute
the ultrasonic transducer 24 are distributed into the prox-
imal end side and the distal end side. This distribution
ratio can be set at the ratio of 2 of the proximal end side
to 1 ofthe distal end side as showninFIG. 12. The second
terminal parts 28b and 29b of the flexible boards 28 and
29 provided on the proximal and distal end sides can be
enlarged by zigzag arranging the second terminal parts
28b provided on the flexible board 28 on the proximal
end side. Therefore, the wires 27 connected by soldering
can be firmly fixed. At this time, solder never overflows
so as to short-circuit with other terminal parts.

[0033] The distribution of the wires 27 into both of the
flexible boards 28 and 29 can be appropriately setin con-
sideration of, for example, the position of the connecting
arm 31b of the bridging member 31 disposed inside the
flexible boards 28 and 29 or the position of each member
that constitutes the endoscopic observation section. The
distribution ratio can be set not at the ratio of 2: 1 men-
tioned above but at an arbitrary distribution ratio. The
flexible board 29 connected to the distal end side may
be formed such that another cylindrical part is consecu-
tively formed at the forward end of the annular part 29P,
and the cylindrical part extended in this way is bonded
with the inner surface of the backing layer 22 in the ul-
trasonic transducer 24 that forms the tunnel-like pas-
sage, and is connected to the wire 27 at the position of
the proximal end of the backing layer 22.

[0034] The interval between the wire connection parts
formed on the flexible boards can be widened by employ-
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ing the foregoing structure, and the wire-connecting op-
eration can be easily performed. Additionally, advanta-
geously, the wires can be firmly fixed, and hence there
is no fear that a short circuit or the like will be caused.

Claims

1.

An ultrasonic endoscope comprising
an insertion portion (2) comprising:

an angle part (2b);

a distal hard part (2c);

a cylindrical body that connects the angle part
and the distal hard part;

an ultrasonic transducer attaching portion
formed annularly;

an endoscopic observation section attaching
portion including a lighting portion (10) and an
observation portion (11), the lighting portion (10)
and the observation portion (11) passing
through an inside of the ultrasonic transducer
attaching portion and facing a front edge surface
of the distal hard part;

an ultrasonic transducer (24) in which a plurality
of ultrasonic vibrators (21) are arranged like a
cylinder or like a circular arc so as to perform
ultrasonic electronic scanning in a circumferen-
tial direction, the ultrasonic transducer being at-
tached to the ultrasonic transducer attaching
portion;

a first flexible board (29) connected to a distal
end side of the ultrasonic transducer attaching
portion,

asecondflexible board (28) connected to a prox-
imal end side of the ultrasonic transducer attach-
ing portion,

wherein the first flexible board (29) comprises con-
nection parts to electrodes of ones of the ultrasonic
vibrators,

the second flexible board (28) comprises connection
parts to electrodes of the other ones of the ultrasonic
vibrators,

each of the first and second flexible boards (29, 28)
comprises a predetermined number of wire connec-
tion parts,

wires (27) are connected to each of the wire connec-
tion parts, those of the wires connected to the second
flexible board are extended as they are, and
thefirst flexible board or those of the wires connected
to the first flexible board are extended toward the
angle part through a hollow part of the ultrasonic
transducer attaching portion.

The ultrasonic endoscope according to claim 1,
wherein the second flexible board is greater in
number of the connection parts to the electrodes of
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the ultrasonic vibrators than the first flexible board.

Patentanspriiche

1.

Ultraschallendoskop mit
einem EinfUhrungsabschnitt (2) mit:

einem Winkelteil (2b);

einem distalen harten Teil (2c);

einem zylindrischen Koérper, der den Winkelteil
und den distalen harten Teil verbindet;

einem Ultraschallwandler-Befestigungsab-
schnitt, der ringférmig ausgebildet ist;

einem Endoskopbeobachtungsabschnitt-Befe-
stigungsabschnitt mit einem Beleuchtungsab-
schnitt (10) und einem Beobachtungsabschnitt
(11), wobei der Beleuchtungsabschnitt (10) und
der Beobachtungsabschnitt (11) durch ein Inne-
res des Ultraschallwandler-Befestigungsab-
schnitts verlaufen und einer Vorderkantenober-
flache des distalen harten Teils zugewandt sind;
einem Ultraschallwandler (24), in dem eine Viel-
zahl von Ultraschallvibratoren (21) wie ein Zy-
linder oder wie ein Kreisbogen angeordnet sind,
um eine elektronische Ultraschallabtastung in
einer Umfangsrichtung durchzufiihren, wobei
der Ultraschallwandler am Ultraschallwandler-
Befestigungsabschnitt befestigt ist;

einer ersten flexiblen Platine (29), die mit einer
distalen Endseite des Ultraschallwandler-Befe-
stigungsabschnitts verbunden ist,

einer zweiten flexiblen Platine (28), die mit einer
proximalen Endseite des Ultraschallwandler-
Befestigungsabschnitts verbunden ist,

wobei die erste flexible Platine (29) Verbindungsteile
mit Elektroden von einigen der Ultraschallvibratoren
umfasst,

die zweite flexible Platine (28) Verbindungsteile mit
Elektroden der anderen der Ultraschallvibratoren
umfasst,

jede der ersten und der zweiten flexiblen Platine (29,
28) eine vorbestimmte Anzahl von Drahtverbin-
dungsteilen umfasst,

Dréahte (27) mit jedem der Drahtverbindungsteile
verbunden sind,

jene der Drahte, die mit der zweiten flexiblen Platine
verbunden sind, als solche verlangert sind, und

die erste flexible Platine oder jene der Drahte, die
mit der ersten flexiblen Platine verbunden sind, in
Richtung des Winkelteils durch einen hohlen Teildes
Ultraschallwandler-Befestigungsabschnitts verlan-
gert sind.

Ultraschallendoskop nach Anspruch 1,
wobei die zweite flexible Platine eine grélRere Anzahl
der verbindungsteile mit den Elektroden der Ultra-
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schallvibratoren aufweist als die erste flexible Plati-

ne.

Revendications

1.

Endoscope a ultrasons comportant :

une partie d’insertion (2) comportant :

une partie orientable (2b) ;

une partie dure distale (2c) ;

un corps cylindrique qui relie la partie orien-
table et la partie dure distale ;

une partie de fixation de transducteur a ul-
trasons formée de maniere annulaire ;

une partie de fixation de section d’observa-
tion endoscopique comprenant une partie
d’éclairage (10) et une partie d’'observation
(11), la partie d’éclairage (10) et la partie
d’observation (11) passant a travers l'inté-
rieur de la partie de fixation de transducteur
a ultrasons et étant face a une surface de
bord avant de la partie dure distale ;
untransducteur a ultrasons (24) dans lequel
une multiplicité de vibrateurs a ultrasons
(21) est disposée sous la forme d’un cylin-
dre ou d’un arc de cercle de fagon a réaliser
un balayage électronique a ultrasons dans
une direction circonférentielle, le transduc-
teur a ultrasons étant fixé sur la partie de
fixation de transducteur a ultrasons ;

une premiere platine flexible (29) reliée a
un coté d’extrémité distale de la partie de
fixation de transducteur a ultrasons,

une deuxiéme platine flexible (28) reliée a
un coté d’extrémité proximale de la partie
de fixation de transducteur a ultrasons,

la premiére platine flexible (29) comportant
des parties de raccordement a des électro-
des de certains des vibrateurs a ultrasons,
la deuxieme platine flexible (28) comportant
des parties de raccordement a des électro-
des des autres vibrateurs a ultrasons,
chacune des premiére et deuxiéme platines
flexibles (29, 28) comportant un nombre
prédéterminé de parties de raccordement
de cable,

des cables (27) étant reliés a chacune des
parties de raccordement de cable, ceux des
cables qui sont raccordés a la deuxiéme
platine flexible s’étendant tels qu'’ils sont, et
la premiére platine flexible ou ceux des ca-
bles quisontraccordés ala premiere platine
flexible s’étendant vers la partie orientable
a travers une partie creuse de la partie de
fixation de transducteur a ultrasons.
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2. Endoscope a ultrasons selon la revendication 1,
dans lequel la deuxiéme platine flexible a un plus
grand nombre de parties de raccordement aux élec-
trodes des vibrateurs a ultrasons que la premiére
platine flexible.
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FIG.3
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