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Description
Technical Field

[0001] The present invention relates to an ultrasound
endoscope with an adhesive charged in a housing that
houses an ultrasound transducer section.

Background Art

[0002] Endoscopes used in a medical field include
those that include an insertion portion that can be intro-
duced to a subject, an ultrasound transducer section for
transmitting/receiving ultrasound being included in a dis-
tal end portion of the insertion portion. For example, Jap-
anese Patent Application Laid-Open Publication No.
9-75345 discloses an ultrasound endoscope including
an ultrasound transducer section that can provide ultra-
sound beam scanning.

[0003] Anupperface of the ultrasound transducer sec-
tion, from which ultrasound is transmitted/received, is
covered by an acoustic lens. The ultrasound transducer
section including the acoustic lens is housed a housing,
which is a casing, except the upper face from which ul-
trasound is transmitted/received. With the ultrasound
transducer section including the acoustic lens housed in
the housing, an adhesive is charged inside the housing,
preventing entry of liquid and/or gas into the housing.
[0004] As a further example, U.S. Patent Application
Publication No.2013/158410 A1 discloses an ultrasound
endoscope including a transducer unit that is configured
to perform transmission and reception of ultrasound on
atop surface side. The transducer unit has an upper por-
tion including an ultrasound transducer and an acoustic
lens, and a lower portion including a circuit board.
[0005] The periphery of a lens frame is covered with
an adhesive, and a gap between the lens frame and a
distal end lens is covered with another adhesive, such
that entry of moisture into the lens frame due to thermal
load generated by heating at the time of cleaning and
disinfecting the endoscope can be prevented.

[0006] Ina process of manufacturing an ultrasound en-
doscope, it is necessary to charge an adhesive inside a
housing that houses an ultrasound transducer section
including an acoustic lens in such a manner that no air
bubbles remain inside the housing, in order to enhance
water-tightness and air-tightness of the inside of the
housing. However, if holes for discharging air bubbles
are provided in the housing, it is necessary to provide
sites for forming the holes in the housing, resulting in an
increase in size of the housing. The increase in size of
the housing leads toincrease in size of a distal end portion
of the ultrasound endoscope, which is unfavorable.
[0007] The present invention has been made in view
ofthe aforementioned points, and an object of the present
invention is to provide an ultrasound endoscope that pre-
vents air bubbles from remaining inside a housing that
houses an ultrasound transducer section, with an adhe-
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sive charged therein, without increase in size of the hous-
ing.

Disclosure of Invention
Means for Solving the Problem

[0008] An ultrasound endoscope according to the
present invention includes the features of claim 1. An
ultrasound endoscope may include: an ultrasound trans-
ducer section thatincludes a rectangular upper face, and
transmits/receives ultrasound from the upper face; a ca-
ble including an end electrically connected to the ultra-
sound transducer section; an acoustic lens that covers
the upper face and side faces of the ultrasound trans-
ducer section so as to form a quadrangular prism shape,
and includes a chamfered portion formed by at least one
corner from among four corners of the quadrangular
prism shape as viewed in a direction facing the upper
face being cut off; a housing that is a casing housing the
ultrasound transducer section including the acoustic
lens, the housing including a rectangular first opening
portion in which the acoustic lens of the quadrangular
prism shape is fitted, and a second opening portion via
which the cable is drawn out from an inside of the first
opening portion, an adhesive outlet port being formed
between the chamfered portion and a corner of the first
opening portion, the adhesive outlet port being a gap
from which an adhesive flows out; and an adhesive that
is charged inside the housing and fills the adhesive outlet
port.

Brief Description of the Drawings
[0009]

Fig. 1 is a diagram illustrating a configuration of an
ultrasound endoscope;

Fig. 2 is a diagram illustrating an upper face of a
housing that houses an ultrasound transducer sec-
tion and an acoustic lens;

Fig. 3 is a diagram illustrating a side face of the hous-
ing that houses the ultrasound transducer section
and the acoustic lens;

Fig. 4 is a cross-sectional view along IV-1V in Fig. 2;
Fig. 5 is a cross-sectional view along V-V in Fig. 2;
Fig. 6is adiagramillustrating respective upper faces
ofthe ultrasound transducer section and the acoustic
lens;

Fig. 7 is a diagram illustrating respective side faces
ofthe ultrasound transducer section and the acoustic
lens;

Fig. 8 is an enlarged view of the upper face of the
housing that houses the ultrasound transducer sec-
tion and the acoustic lens;

Fig. 9 is a diagram illustrating a procedure for hous-
ing the ultrasound transducer section and the acous-
tic lens in the housing;
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Fig. 10 is a diagram illustrating the procedure for
housing the ultrasound transducer section and the
acoustic lens in the housing; and

Fig. 11 is a diagram illustrating the procedure for
housing the ultrasound transducer section and the
acoustic lens in the housing.

Best Mode for Carrying Out the Invention

[0010] A preferable embodiment of the present inven-
tion will be described below with reference to the draw-
ings. Note that in each of the drawings used for the below
description, components are illustrated on difference
scales so that the respective components have sizes that
are large enough to be recognized in the drawing, and
the present invention is not limited to the counts and
amounts, and the shapes of the components, and the
sizeratios and therelative positional relationships among
the components illustrated in the drawings.

[0011] An ultrasound endoscope 1 according to the
present embodiment, which is illustrated in Fig. 1, is an
apparatus that obtains an ultrasound tomographic image
(B-mode image) of a predetermined part inside a subject
by electronically scanning the inside of the subject using
an ultrasound beam.

[0012] Since an overall configuration of the ultrasound
endoscope 1 is publicly known, detailed description
thereof will be omitted and a schematic configuration of
the ultrasound endoscope 1 will be described below. The
ultrasound endoscope 1 mainly includes aninsertion por-
tion 2 that can be introduced into the inside of a subject,
an operation portion 3 positioned at a proximal end of
the insertion portion 2, and a universal cord 4 extending
from a side portion of the operation portion 3.

[0013] Theinsertion portion 2 includes a distal end por-
tion 10 disposed at a distal end, a bending portion 11 that
is bendable and is disposed on the proximal end side of
the distal end portion 10, and a flexible tube portion 12
that has flexibility and is disposed on the proximal end
side of the bending portion 11 and connected to the distal
end side of the operation portion 3, which are provided
consecutively. Note that the ultrasound endoscope 1 may
be of what is called a "rigid endoscope" type in which no
flexible part is included in the insertion portion 2.
[0014] In the distal end portion 10 of the insertion por-
tion 2, in addition to an ultrasound transducer section 20
that transmits/receives ultrasound, which will be de-
scribed later, although notillustrated, e.g., animage pick-
up apparatus and an illumination apparatus for picking
up an optical image, and a treatment instrument insertion
port for letting a treatment instrument project therefrom
are provided.

[0015] At the operation portion 3, angle operation
knobs 13 for operating bending of the bending portion 11
are provided. Also, atthe operation portion 3, e.g., switch-
es for controlling operation of liquid feeding and/or oper-
ation of liquid suction from opening portions provided in
the distal end portion 10 are provided.

10

15

20

25

30

35

40

45

50

55

[0016] At a proximal end portion of the universal cord
4, an endoscope connector 4a connected to a non-illus-
trated light source apparatus is provided. Light emitted
from the light source apparatus passes through an optical
fiber cable inserted through the universal cord 4, the op-
eration portion 3 and the insertion portion 2 and is out-
putted from the illumination apparatus in the distal end
portion 10. Note that the ultrasound endoscope 1 may
be configured in such a manner that a light source ap-
paratus such as an LED is provided in the illumination
apparatus disposed in the distal end portion 10.

[0017] An electric cable 5 and an ultrasound cable 6
extend from the endoscope connector 4a. The electric
cable 5is detachably connected to a non-illustrated cam-
era control unit via an electric connector 5a. The camera
control unit is an apparatus that outputs an image picked
up by the image pickup apparatus provided in the distal
end portion 10, to an image display apparatus 8.

[0018] Also, the ultrasound cable 6 is detachably con-
nected to an ultrasound observation control apparatus 7
via an ultrasound connector 6a. The ultrasound connec-
tor 6a is electrically connected to a plurality of transducer
elements 22, which will be described later, included in
the ultrasound transducer section 20 via the ultrasound
cable 6, the universal cord 4 and a cable 21 inserted
through the operation portion 3 and the insertion portion
2.

[0019] The ultrasound observation control apparatus
7 is an apparatus that controls ultrasound transmis-
sion/reception operation performed by the ultrasound
transducer section 20, generates an ultrasound tomo-
graphic image and outputs the ultrasound tomographic
image to the image display apparatus 8. Note that the
ultrasound endoscope 1 may include neither the ultra-
sound observation control apparatus 7 nor the image dis-
play apparatus 8.

[0020] Next, a configuration of a part of the ultrasound
endoscope 1 in which the ultrasound transducer section
20 is disposed will be described. The ultrasound trans-
ducer section 20 is held by a housing 30 in the distal end
portion 10 of the insertion portion 2.

[0021] Fig. 2 is a diagram illustrating respective upper
faces of the ultrasound transducer section 20 and the
housing 30. Fig. 3 is a diagram illustrating a side face of
the housing 30. Fig. 4 is a cross-sectional view along IV-
IV in Fig. 2. Fig. 5 is a cross-sectional view along V-V in
Fig. 2.

[0022] The ultrasound transducer section 20 includes
a plurality of transducer elements 22 aligned in a row.
Here, a surface of the ultrasound transducer section 20
from which ultrasound is transmitted/received is referred
to as "upper face 20a", and a surface on the opposite
side of the upper face 20a is referred to as "lower face".
Also, each of faces that intersect with the upper face 20a
and the lower face is referred to as "side face". Note that
the transducer elements 22 may be aligned in a plurality
of rows.

[0023] The transducer elements 22 are piezoelectric
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elements or electrostrictive elements that perform mutual
conversion between electric signals and ultrasound or
micromachined ultrasonic transducers (MUT).

[0024] Inthe present embodiment, as an example, the
transducer elements 22 are piezoelectric elements in-
cluding a piezoelectric material, and as illustrated in Fig.
5, each include an upper electrode 22a and a lower elec-
trode 22b disposed with the piezoelectric material ther-
ebetween. The upper electrode 22a is disposed on the
upper face 20a side of the ultrasound transducer section
20, and the lower electrode 22b is disposed on the lower
face side.

[0025] In response to a voltage applied between the
upper electrode 22a and the lower electrode 22b, each
transducer element 22 deforms so as to expand/contract
in a direction between the upper electrode 22a and the
lower electrode 22b. A surface of the lower electrode 22b
on the opposite side of the piezoelectric element is in
contact with a backing material 26 including a non-con-
ductive material. The backing material 26 is a synthetic
resin charged in a holding frame 29 surrounding side
faces of the ultrasound transducer section 20 and then
cured.

[0026] The backing material 26 is a member that ab-
sorbs ultrasound radiated from the lower electrode 22b
side of the transducer element 22 and ultrasound
traveling from the inside of the distal end portion 10 to-
ward the transducer element 22. Thus, in the present
embodiment, transmission/reception of ultrasound by
each transducer element 22 is performed on the upper
face 20a side on which the upper electrode 22a is pro-
vided.

[0027] Inthe present embodiment, as an example, the
upper face 20a of the ultrasound transducer section 20
is bent in a convex cylindrical face shape projecting out-
ward (upward). The plurality of transducer elements 22
included in the ultrasound transducer section 20 are
aligned in a row along a circumferential direction of the
upper face 20a.

[0028] Theupperface 20a of the ultrasound transducer
section 20 has a rectangular shape as viewed in a direc-
tion along a normal to the upper face 20a. As illustrated
in Fig. 2, "as viewed in a direction along a normal to the
upper face 20a" refers to a case where the upper face
20a is viewed in a direction facing the upper face 20a of
the ultrasound transducer section 20. The plurality of
transducer elements 22 are aligned in a row along a lon-
gitudinal direction of the upper face 20a of the ultrasound
transducer section 20, which has a rectangular shape.
[0029] In the present embodiment, the upper face 20a
of the ultrasound transducer section 20 has a rectangular
shape that bends along a cylindrical face, a longitudinal
direction of the rectangular shape being a circumferential
direction of the cylindrical face. The ultrasound transduc-
er section 20 can transmit an ultrasound beam in a di-
rection along a normal to the cylindrical face (radial di-
rection), and can provide ultrasound beam scanning in
the circumferential direction. The ultrasound endoscope
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1 including such ultrasound transducer section 20 as
above is generally referred to as an electronic-scanning
convex ultrasound endoscope. Note that the type of ul-
trasound beam scanning by the ultrasound transducer
section 20 is not limited to that in the present embodi-
ment, and may be a linear type in which the upper face
20a is a flat shape and the plurality of transducer ele-
ments 22 are aligned linearly.

[0030] Inthe presentembodiment, the upper electrode
22a of each transducer element 22 is a ground electrode
having a ground potential, and the lower electrode 22b
is a signal electrode for input/output of a voltage signal.
As illustrated in Fig. 5, the upper electrode 22a is elec-
trically connected to the cable 21 via ground potential
wirings 27. Also, the lower electrode 22b is electrically
connected to the cable 21 via signal wirings 28 and a
circuit board 24. The circuit board 24 and the transducer
element 22 are fixed by the backing material 26.

[0031] On the upper face 20a of the ultrasound trans-
ducer section 20, an acoustic matching layer 25 is dis-
posed. The acoustic matching layer 25 is a member that
performs acoustic impedance matching between the
transducer elements 22 and a later-described acoustic
lens 23. The acoustic matching layer 25 is provided as
appropriate according to a difference in acoustic imped-
ance between the transducer elements 22 and the acous-
ticlens 23. Therefore, for example, the acoustic matching
layer 25 is not necessary if the difference in acoustic im-
pedance between the transducer elements 22 and the
acoustic lens 23 is small. Also, the acoustic matching
layer 25 may have a form in which a plurality of layers
including different materials are stacked in a thickness
direction, or a form of a single layer.

[0032] The acoustic lens 23 is a member covering the
upper face 20a and the side faces of the ultrasound trans-
ducer section 20. The acoustic lens 23 includes a non-
conductive material such as silicone, for example. Fig. 6
is a view of respective upper faces of the ultrasound
transducer section 20 and the acoustic lens 23 covering
the ultrasound transducer section 20. Fig. 7 is a view of
respective side faces of the ultrasound transducer sec-
tion 20 and the acoustic lens 23 covering the ultrasound
transducer section 20.

[0033] As illustrated in Fig. 6, the acoustic lens 23 cov-
ers the upper face 20a and the side faces of the ultra-
sound transducer section 20, thereby forming a quad-
rangular prism shape. More specifically, as viewed in a
direction facing the upper face 20a, an outer shape of
the acoustic lens 23 is a rectangular shape whose lon-
gitudinal direction is a direction in which the transducer
elements 22 are aligned.

[0034] Then, in at least one corner from among four
corners of the outer shape of the acoustic lens 23 as
viewed from the direction facing the upper face 20a, a
chamfered portion 23a resulting from the corner being
cut off is formed. The chamfered portion 23a is formed
over an entire edge line of the corner of the acoustic lens
23.Inthe presentembodiment, as an example, the cham-
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fered portion 23a is formed at each of the four corners
of the outer shape of the acoustic lens 23.

[0035] More specifically, as illustrated in Fig. 6, an an-
gle 6 of each chamfered portion 23a relative to a long
side of the upper face of the acoustic lens 23 having a
rectangular shape as viewed in the direction facing the
upper face 20a is less than 45 degrees. In other words,
the angle 6 of each chamfered portion 23a relative to a
side of the upper face of the acoustic lens 23 that is par-
allel to the direction in which the transducer elements 22
are aligned is less than 45 degrees.

[0036] In other words, when viewed from a direction
facing the upper face 20a, a shape of a part of the upper
face 20a that has been cut off as a result of the corre-
sponding chamfered portion 23a of the acoustic lens 23
being formed is a right triangular shape whose side par-
allel to the direction in which the transducer elements 22
are aligned has a length L1 that is longer than a length
L2 of a side perpendicular to the side having the length L 1.
[0037] As described above, each part of the right tri-
angular shape that has been cut off as a result of the
corresponding chamfered portion 23a being formed is
made to have a shape elongated in the direction in which
the transducer elements 22 are aligned, enabling de-
crease in ratio of the chamfered portion 23a relative to
the length of the short side of the upper face 20a as
viewed in the direction facing the upper face 20a. Con-
sequently, interference between the chamfered portions
23a and the transducer elements 22 can be avoided,
enabling prevention of increase in length of the short
sides of the acoustic lens 23 due to the provision of the
chamfered portions 23a.

[0038] In assembly of the ultrasound endoscope 1, as
illustrated in Figs. 6 and 7, an ultrasound unit 40 formed
by connecting the ultrasound transducer section 20 to a
distal end of the cable 21 and fixing the acoustic lens 23
to the ultrasound transducer section 20 is fabricated.
Then, the ultrasound unit 40 is housed and secured in
the later-described housing 30.

[0039] The housing 30 is a casing including a space
for housing the ultrasound unit 40 inside. In the housing
30, a first opening portion 31 via which the upper face of
the acoustic lens 23 that transmits ultrasound from the
ultrasound transducer section 20 is exposed to the out-
side, and a second opening portion 32 via which the cable
21 is connected to the ultrasound transducer section 20
is drawn out are formed. The acoustic lens 23 and the
ultrasound transducer section 20 housed in the housing
30 are secured by an adhesive 33 charged in the housing
30.

[0040] Thefirstopeningportion31isarectangularhole
portion in which the acoustic lens 23 having a quadran-
gular prism shape is fitted with a predetermined gap ther-
ebetween. As illustrated in Fig. 8, with the acoustic lens
23 fitted in the first opening portion 31, a gap is formed
between an outer peripheral face of the acoustic lens 23
and an inner peripheral face of the first opening portion
31.
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[0041] In particular, since the chamfered portions 23a
are formed in the acoustic lens 23, between each of these
chamfered portions 23a and a corresponding corner por-
tion of the first opening portion 31, an adhesive outlet
port 34, which is a gap having a right triangular shape,
is formed. A shape of the adhesive outlet port 34 is a
right triangular shape elongated in the direction in which
the transducer elements 22 are aligned, as viewed in the
direction facing the upper face 20a.

[0042] An adhesive 33 is charged in a gap between
the outer peripheral face of the acoustic lens 23 and the
inner peripheral face of the first opening portion 31, the
gap including the adhesive outlet ports 34.

[0043] The secondopening portion32isathroughhole
that brings the first opening portion 31 and the outside
of the housing 30 into communication with each other,
and the cable 21, which is a bundle of a plurality of coaxial
wires, is inserted with a predetermined gap therebe-
tween.

[0044] Inthe present embodiment, the total cross-sec-
tional area of the gap between the outer peripheral face
of the acoustic lens 23 and the inner peripheral face of
the first opening portion 31 is larger than the total cross-
sectional area of the gap between the second opening
portion 32 and the cable 21. Thus, the adhesive 33
charged in the housing 30 before curing easily flows out
from the gap around the first opening portion 31 and is
less likely to flow out from the second opening portion 32
side. Therefore, an amount of the adhesive 33 flowing
out along the cable 21 from the second opening portion
32 can be suppressed, enabling bending of the cable 21
to be prevented from being hindered by the adhesive 33
after curing.

[0045] Next, a procedure for securing the ultrasound
unit 40 to the inside of the housing 30 using the adhesive
33 will be described.

[0046] First, as illustrated in Fig. 9, the cable 21 is in-
serted to the second opening portion 32 from the first
opening portion 31 side of the housing 30. Next, as illus-
trated in Fig. 10, the inside of the first opening portion 31
of the housing 30 is filled with an adhesive 33 that has
been defoamed and uncured. In Figs. 10 and 11, an ad-
hesive 33 in a deformed and uncured state is indicated
by cross hatching. For the adhesive 33, one having a
viscosity that causes the adhesive 33 to be less likely to
flow out gravitationally from the gap between the second
opening portion 32 and the cable 21 is used.

[0047] Next, as illustrated in Fig. 11, the ultrasound
transducer section 20 and the acoustic lens 23 are in-
serted to the first opening portion 31 filled with the adhe-
sive 33. As described above, the cross-sectional area of
the gap formed in the first opening portion 31 is larger
than the cross-sectional area formed in the second open-
ing portion 32, and thus, the adhesive 33 flows out mainly
from the gap formed in the first opening portion 31.
[0048] Here, since the adhesive 33 flows out from the
gap formed around the entire outer peripheral face of the
acoustic lens 23, the gap between the outer peripheral
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face of the acoustic lens 23 and the inner peripheral face
of the first opening portion 31 is filled with the adhesive
33 and no air bubbles remain.

[0049] Also, after the first opening portion 31 is filled
by the adhesive 33, the ultrasound transducer section 20
and the acoustic lens 23 are inserted to the inside of the
first opening portion 31 so as to push the adhesive 33
out, whereby the air bubbles in the housing 30 are dis-
charged to the outside of the housing 30 together with
the adhesive 33.

[0050] Inthe present embodiment, the adhesive outlet
ports 34 in which the gap is widened are formed, and
thus, air bubbles are easily discharged together with the
adhesive 33 without the air bubbles being stuck. Also, in
parts of the adhesive 33 that are flowing out, a flow toward
the adhesive outlet port 34 occurs, whereby air bubbles
caught between the respective lower faces of the acous-
tic lens 23 and the ultrasound transducer section 20 and
the adhesive 33 are also discharged to the outside of the
housing 30 from the adhesive outlet ports 34, together
with the adhesive 33.

[0051] Also, in the present embodiment, an adhesive
outlet port 34 is formed at each of the four corners of the
first opening portion 31 having a rectangular shape, en-
abling the adhesive 33 in the first opening portion 31 to
flow out without ununiformity and thus enabling elimina-
tion of sites in which the adhesive 33 easily stagnates.
In other words, the present embodiment enables elimi-
nation of sites inside the housing 30 in which air bubbles
easily remain.

[0052] Then, after the parts of the adhesive 33 which
have flowed out are wiped off, the adhesive 33 is cured,
whereby the ultrasound unit 40 is secured to the inside
of the housing 30.

[0053] As described above, in the ultrasound endo-
scope 1 according to the present embodiment, the ad-
hesive outlet ports 34 for letting the adhesive 33 flow out
are formed between the first opening portion 31 of the
housing 30 and the acoustic lens 23. The formation of
the adhesive outlet port 34 enables air bubbles to be
prevented from remaining in the housing 30 after curing
of the adhesive 33.

[0054] Here, since the adhesive outlet ports 34 are
formed by providing the chamfered portions 23a at the
corner portions of the acoustic lens 23, the adhesive out-
let ports 34 can be provided without increasing the area
of the opening of the first opening portion 31. Therefore,
the present embodiment facilitates discharge of air bub-
bles in the adhesive 33 charged in the housing 30 without
increase in dimensions of the housing 30, enabling air
bubbles to be prevented from remaining.

[0055] In particular, in the present embodiment, each
of the adhesive outlet ports 34 is formed in a right trian-
gular shape elongated in the direction in which the trans-
ducer elements 22 are aligned, whereby the existence
of adhesive outlet ports 34 is prevented from interfering
with the dimensions of the transducer elements 22.
Therefore, the present embodiment enables provision of
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the adhesive outlet ports 34 without increase in dimen-
sions of the housing 30 and decrease in dimensions of
the transducer element 22.

[0056] As described above, the present invention pro-
vides an ultrasound endoscope 1 that prevents air bub-
bles from remaining in a housing 30 that houses an ul-
trasound transducer section 20 and an acoustic lens 23,
with an adhesive 33 charged therein, without increase in
size of the housing 30.

Claims
1. An ultrasound endoscope (1) comprising:

an ultrasound transducer section (20) that in-
cludes a rectangular upper face (20a), and
transmits/receives ultrasound from the upper
face (20a);

a cable (21) including an end electrically con-
nected to the ultrasound transducer section
(20);

an acoustic lens (23) that covers the upper face
(20a) and side faces of the ultrasound transduc-
er section (20), wherein, as viewed in a direction
facing the upper face (20a), the acoustic lens
(23) has a rectangular shape whose longitudinal
direction is aligned with that of the rectangular
upper face (20a) of the ultrasound transducer
section;

a housing (30) that is a casing housing the ul-
trasound transducer section (20) and the acous-
tic lens (23), the housing (30) including a rec-
tangular first opening portion (31) in which the
acousticlens (23) is fitted, and a second opening
portion (32) via which the cable is drawn outfrom
an inside of the first opening portion (31); and
an adhesive (33) that secures the acoustic lens
(23) and the ultrasound transducer section (20)
housed in the housing (30),

characterized in that

the acoustic lens (23) includes a chamfered por-
tion (23a) formed in at least one corner from
among four corners of the rectangular shape as
viewed in a direction facing the upper face (20a),
the chamfered portion (23a) resulting from the
corner being cut off,

the housing (30) includes an adhesive outlet port
(34) being a gap formed between the chamfered
portion (23a) and a corner of the first opening
portion (31), wherein during manufacture

the adhesive (33) is charged inside the housing
(30) and fills and flows out from the adhesive
outlet port (34).

2. The ultrasound endoscope (1) according to claim 1,
wherein
the ultrasound transducer section (20) includes a
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plurality of transducer elements (22) aligned in a row
along the upper face (20a); and

a shape of the adhesive outlet port (34) is a right
triangular shape elongated in a direction in which the
transducer elements (22) are aligned.

The ultrasound endoscope (1) according to claim 1
or2,wherein a cross-sectional area of agap between
the first opening portion (31) and the acoustic lens
(23), the gap including the adhesive outlet port (34),
is larger than a cross-sectional area of agap between
the second opening portion (32) and the cable (21).

Patentanspriiche

Ultraschall-Endoskop (1), umfassend:

einen Ultraschallwandlerabschnitt (20), der eine
rechteckige obere Flache (20a) umfasst und Ul-
traschall von der oberen Flache (20a) sen-
det/empfangt;

ein Kabel (21), das ein Ende umfasst, das elek-
trisch mit dem Ultraschallwandlerabschnitt (20)
verbunden ist;

eine akustische Linse (23), die die obere Flache
(20a) und Seitenflachen des Ultraschallwand-
lerabschnitts (20) bedeckt, wobei die akustische
Linse (23), in eine der oberen Seite (20a) zuge-
wandten Richtung gesehen, eine rechteckige
Form aufweist, deren Langsrichtung mit derje-
nigen der rechteckigen oberen Flache (20a) des
Ultraschallwandlerabschnitts ausgerichtet ist;
ein Gehause (30), das eine Ummantelung ist,
die den Ultraschallwandlerabschnitt (20) und die
akustische Linse (23) aufnimmt, wobei das Ge-
h&use (30) einen ersten rechteckigen Offnungs-
abschnitt (31), in den die akustische Linse (23)
eingesetzt ist, und einen zweiten Offnungsab-
schnitt (32) umfasst, lber den das Kabel aus
einem Inneren des ersten Offnungsabschnitts
(31) herausgezogen ist; und

einen Klebstoff (33), der die akustische Linse
(23) und den Ultraschallwandlerabschnitt (20),
der in dem Gehause (30) aufgenommen ist, si-
chert,

dadurch gekennzeichnet, dass

die akustische Linse (23), betrachtetin einer der
oberen Flache (20a) zugewandten Richtung, ei-
nen angeschragten Abschnitt (23a) umfasst, der
in mindestens einer Ecke unter vier Ecken der
rechteckigen Form ausgebildet ist, wobei der
geschragte Abschnitt (23a) aus dem Abschnei-
den der Ecke resultiert,

das Gehause (30) eine Klebstoffaustritts6ffnung
(34) umfasst, die eine Lucke ist, die zwischen
dem angeschragten Abschnitt (23a) und einer
Ecke des ersten Offnungsabschnitts (31) aus-
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gebildet ist, wobei der Klebstoff (33) wahrend
der Herstellung innerhalb des Gehauses (30)
beladen wird und die Klebstoffaustritts6ffnung
(34) fullt und daraus herausflief3t.

Ultraschall-Endoskop (1) nach Anspruch 1, wobei
der Ultraschallwandlerabschnitt (20) eine Mehrzahl
von Wandlerelementen (22) beinhaltet, die in einer
Reihe entlang der oberen Flache (20a) ausgerichtet
sind; und

eine Form der Klebstoffaustrittséffnung (34) eine
Form eines rechtwinkligen Dreiecks aufweist, das in
einer Richtung, in die die Wandlerelemente (22) aus-
gerichtet sind, langgestreckt ist.

Ultraschall-Endoskop (1) nach Anspruch 1 oder 2,
wobei der Querschnittsbereich einer Licke zwi-
schen dem ersten Offnungsabschnitt (31) und der
akustischen Linse (23), wobei die Licke die Kleb-
stoffaustrittséffnung (34) umfasst, groRer ist als ein
Querschnittsbereich einer Licke zwischen dem
zweiten Offnungsabschnitt (32) und dem Kabel (21).

Revendications

Endoscope ultrasonore (1) comprenant :

une section de transducteur a ultrasons (100)
quicomprend une face supérieure rectangulaire
(20a), et qui émet/recoit des ultrasons a partir
de la face supérieure (20a) ;

un cable (21) comprenant une extrémité reliée
électriquement a la section de transducteur a
ultrasons (20) ;

une lentille acoustique (23) qui recouvre la face
supérieure (20a) etdes faces latérales delasec-
tion de transducteur a ultrasons (20), la lentille
acoustique (23) ayant, vue dans une direction
orientée vers la face supérieure (20a), une for-
me rectangulaire dont la direction longitudinale
est alignée avec celle de la face supérieure rec-
tangulaire (20a) de la section de transducteur a
ultrasons ;

un logement (30) qui est un boitier recevant la
section de transducteur a ultrasons (20) et la
lentille acoustique (23), le logement (30) com-
prenant une premiéere partie d’'ouverture rectan-
gulaire (31) dans laquelle la lentille acoustique
(23) est montée, et une seconde partie d’ouver-
ture (32) par l'intermédiaire de laquelle le cable
est tiré hors d’un intérieur de la premiére partie
d’ouverture (31) ; et

un adhésif (33) qui fixe la lentille acoustique (23)
et la section de transducteur a ultrasons (20)
regues dans le logement (30),

caractérisé par le fait que

la lentille acoustique (23) comprend une partie
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chanfreinée (23a) formée dans au moins un coin
parmi quatre coins de la forme rectangulaire tel-
le que vue dans une direction orientée vers la
face supérieure (20a), la partie chanfreinée
(23a) résultant de la découpe du coin,

le logement (30) comprend un orifice de sortie
d’adhésif (34) qui est un intervalle formé entre
la partie chanfreinée (23a) et un coin de la pre-
miére partie d’ouverture (31), pendant la fabri-
cation, 'adhésif (33) étant chargé al'intérieur du
logement (30) et remplissant et s’écoulant hors
de l'orifice de sortie d’adhésif (34).

Endoscope ultrasonore (1) selon la revendication 1,
dans lequel

la section de transducteur a ultrasons (20) comprend
une pluralité d’éléments de transducteur (22) alignés
enunerangeée le long de laface supérieure (20a) ; et
une forme de l'orifice de sortie d’adhésif (34) est une
forme triangulaire droite allongée dans une direction
dans laquelle les éléments de transducteur (22) sont
alignés.

Endoscope ultrasonore (1) selon la revendication 1
ou 2, dans lequel une section transversale d’un in-
tervalle entre la premiére partie d’ouverture (31) et
la lentille acoustique (23), l'intervalle comprenant
l'orifice de sortie d’adhésif (34), est plus grande
qu’une section transversale d’un intervalle entre la
seconde partie d’ouverture (32) et le cable (21).
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FIG. 1
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FIG. 2
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FIG. 6
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