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Description
Technical Field

[0001] The present invention relates to a continuous
measuring and ear wearing type thermometer which is
capable of continuously measuring a body temperature
of a patient in a non-contact manner as a management
index of the body temperature of the patient, forexample,
during an operation at an operation room, an intensive
care unit (ICU), or the like.

Background Art

[0002] At an operation room, an intensive care unit
(ICU), or the like, it is essential to measure a body tem-
perature of a patient during an operation. The measuring
of the body temperature of the patient has to be contin-
uously executed over a prolonged period of time. Also,
the measuring of the body temperature of the patient has
to be executed while reducing the burden on the patient.
[0003] Asaconventional medical thermometer to meet
such requirements, an ear thermometer which measures
a temperature of an eardrum with a probe to be inserted
into an ear hole of a patient is disclosed in PTL 1.

Citation List
Patent Literature
[0004]

PTL 1: JP 2010-145131 A

PTL2: WO 2006/091106 A1 -disclosing an ear wear-
ing type thermometer

PTL 3: US 3 581 570 A - disclosing an ear wearing
type thermometer with thermal radiation flux con-
verging means

PTL 4:JP 2013013540 A - disclosing an ear wearing
type thermometer which secures to an ear auricle
PTL 5: JP HO6 319705 A - disclose an ear wearing
type thermometer

PTL 6: US 5 469 855 A - disclosing an ear wearing
type thermometer with an ear clasp

Summary

[0005] By the way, the ear thermometer of the conven-
tional example has an infrared sensor arranged at a tip
of the probe. The infrared sensor has to be fitted into to
the ear hole so as to orientate toward the eardrum and
thus obtain the quantity of infrared rays from the eardrum
and its surrounding tissue for the purpose of acquiring a
correct value of the body temperature.

[0006] In the ear thermometer of the conventional ex-
ample, the shapes of the probe are individually provided
for left and right so as to accord with the shapes of re-
spective ear holes of the left and right ears of adult. This
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is because ear canals of the right and left ear holes of
adult have individual bilateral symmetric curved shapes.
In order that the shape of the probe corresponds to two
different bilateral symmetrical curved shapes of the left
and right ear holes of adult, probes of left and right ther-
mometers have to be shaped like a mirror (with bilateral
symmetric shapes).

[0007] Moreover, the probe of the thermometer of the
conventional example is provided with an axis which al-
lows a direction of the probe to be restricted when insert-
ing the probe into the ear canal of the ear hole. Thus, if
the probe is fitted so that this axis passes between a
"tragus" and an "auricle", it means that the probe has
been fitted in a correct position. In addition, with the probe
constructed with such an axis as described above, it be-
comes possible to visually confirm that the probe has
been fitted in the correct position.

[0008] On the other hand, the size of an ear hole of
child is smaller than the size of an ear hole of adult and
additionally, the curved shape of the ear canal of the ear
hole of child is smaller than the curved shape of the ear
canal of the ear hole of adult. For this reason, it is difficult
to insert and fit the probe of the ear thermometer of the
conventional example into the ear canal of the ear hole
of child (for example, 4 to 12 years old).

[0009] Under the above situation, it is an object of the
present invention to provide a thermometer which can
be easily and reliably fitted into an ear hole of child and
by which the body temperature can be continuously
measured in a stable state where the probe does not
comes off the ear hole.

[0010] In order to achieve the above object, a ther-
mometer according to an aspect of the present invention
includes: a probe to be fitted into an ear hole of a patient,
the probe having an infrared sensor for measuring the
temperature of an eardrum of an ear of the patient in a
non-contact manner, a signal cable connected to the in-
frared sensor and drawn out of the probe, a gripping part
provided in the probe to be gripped when the probe is
inserted inside a tragus of the ear, and a groove portion
provided in the gripping part to hold the signal cable in a
curved state and to allow a curved portion of the signal
cable to fit in and along a cavum conchae of the ear.
[0011] In the thermometer according to the aspect of
the present invention, an operator can fit the probe into
an ear hole with the use of the gripping part. Moreover,
since the signal cable is held by the groove portion of the
gripping part, it is possible to allow the curved part of the
signal cable to fit in and along the cavum conchae of the
ear and also possible to retain the probe in the ear to-
gether with the signal cable. Therefore, the thermometer
according to the aspect of the present invention can be
fitted into the ear hole of the ear of child both easily and
reliably and can measure the body temperature contin-
uously in a stable state where the thermometer does not
come off the ear hole.

[0012] The groove portion may be configured so as to
pinch and hold a portion of the signal cable.
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[0013] With such a configuration, by only pinching and
retaining the signal cable in the groove portion, it is pos-
sible to allow the signal cable in a curved state to fit in
and along the cavum conchae of the ear both easily.
[0014] The gripping part may include a first projecting
portion and a second projecting portion formed to face
the first projecting portion, and the groove portion may
be formed between the first projecting portion and the
second projecting portion.

[0015] Thus, the groove portion of the gripping part is
only defined by the first projecting portion and the second
projecting portion. While having a simple structure, the
first projecting portion and the second projecting portion
hold the signal cable and moreover, the operator can grip
the first projecting portion and the second projecting por-
tion with fingers.

[0016] The groove portion may be configured so as to
bend a portion of the signal cable into a circular arc shape
or aV shape.

[0017] Byonlyformingthe groove portionintoa circular
arc shape or a V shape, the first projecting portion and
the second projecting portion hold the signal cable with
a simple structure and moreover, the operator can grip
the first projecting portion and the second projecting por-
tion with fingers.

[0018] With the aspect of the present invention, it is
possible to provide a thermometer which can be easily
and reliably fitted into an ear hole of child and by which
the body temperature can be continuously measured in
a stable state where the probe does not comes off the
ear hole.

Brief Description of Drawings
[0019]

[Fig. 1] Fig. 1 is a view illustrating a state where a
thermometer according to a first embodiment is fitted
to an ear of patient.

[Fig. 2] Fig. 2 is a side view illustrating the state where
the thermometer according to the first embodiment
is fitted to the ear of patient.

[Fig. 3] Fig. 3 is a perspective view illustrating the
thermometer according to the first embodiment.
[Fig. 4] Fig. 4 is a side view of the thermometer ac-
cording to the first embodiment, as viewed from an
M direction of Fig. 3.

[Fig. 5] Fig. 5 is a perspective view of the thermom-
eter according to the first embodiment, as viewed
from an N direction of Fig. 3.

[Fig. 6] Fig. 6 is a perspective view illustrating a state
where, in the thermometer according to the first em-
bodiment, a signal cable is held under condition of
being curved in a loop manner

[Fig. 7] Fig. 7 is a view illustrating a thermometer
according to a second embodiment.

[Fig. 8] Fig. 8 is a view illustrating a thermometer
according to a third embodiment.
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Description of Embodiments

[0020] Thermometers according to embodiments will
be described with reference to the drawings, below.

<First Embodiment>

[0021] A thermometer 1 according to a first embodi-
ment will be described with reference to Figs. 1 to 6.
[0022] An ear 100 as illustrated in Figs. 1 and 2 is a
right ear of patient. In Fig. 1, an upward direction UP, a
downward direction DN, a rightward direction RD, and a
leftward direction LD of the human body are indicated
using arrows. The left ear and the right ear have sym-
metrical structures.

[0023] The thermometer 1 according to the first em-
bodiment is a continuous measuring and ear thermom-
eter capable of continuously measuring the body tem-
perature of patient in a non-contact manner. The ther-
mometer 1 has an infrared sensor 10, and the thermom-
eter 1 is fitted into an ear canal 104 as an ear hole of the
ear 100. The infrared sensor 10 measures the amount
of infrared rays from an eardrum 105 and its surrounding
tissues inside the ear 100 of patient in anon-contact man-
ner.

[0024] The thermometer 1 continuously measures the
body temperature of patient in a non-contact manner as
an index of temperature management of patient during
an operation in an operation room, a physical condition
management in an intensive care unit, or the like. The
thermometer 1 is used to control the temperature of pa-
tient, preferably, child (for example, child from 4 to 12
years old). The thermometer 1 has a structure that allows
it to be used in common for both the right ear 100 of
patient and the left ear of patient having a symmetrical
structure with the right ear 100.

[0025] Before explaining the structure of the thermom-
eter 1, the structure of the ear 100 will be briefly described
with reference to Fig. 1.

[0026] The ear 100 can be divided into an outer ear
101, a middle ear 102, and an inner ear 103. The outer
ear 101 includes the ear canal 104 as an ear hole. There
is the eardrum 105 at a boundary between the outer ear
101 and the middle ear 102. Additionally, the outer ear
101 includes an auricle 106, an earlobe 107, and a tragus
108. At the center of the auricle 106, there is a cavum
conchae 109.

[0027] Next, apreferable structure example ofthe ther-
mometer 1 will be described with reference to Figs. 3to 6.
[0028] As illustrated in Figs. 3 and 5, the thermometer
1 includes a probe 2, an ear pad 3, and a signal cable
20. The probe 2 includes a main body part4, an inserting
part 5 provided so as to project from the main body part
4, and the infrared sensor 10 attached to the inserting
part 5. The ear pad 3 covers the inserting part 5 and the
infrared sensor 10. The ear pad 3 is provided, at its tip
part, with a circular opening 3P for transmitting infrared
rays. The circular opening 3 P is positioned so as to cor-
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respond to the infrared sensor 10.

[0029] Theinfrared sensor 10 is electrically connected
to one end part of a signal cable 20. As illustrated in Fig.
1, the other end part of the signal cable 20 is electrically
connected to a controller (control unit) 200. The controller
200 is electrically connected to a monitor 250. The mon-
itor250is a vital sign monitor. Forexample, a liquid crystal
display device could be adopted as the monitor 250.
[0030] Consequently, the infrared rays radiated from
the eardrum 105 and its surrounding tissues pass
through the opening 3 P of the ear pad 3 of the probe 2
and reach the infrared sensor 10. Then, the infrared sen-
sor 10 sends a detection signal SS corresponding to the
amount of infrared rays radiated from the eardrum 105
and the surrounding tissues to the controller 200 via the
signal cable 20.

[0031] Based on the detection signal SS correspond-
ing to the amount of infrared rays incident on the infrared
sensor 10, the controller 200 converts the detection sig-
nal SS into the temperature and establishes it as the body
temperature value of patient. In accordance with a com-
mand from the controller 200, the monitor 250 displays
the body temperature value of patient, preferably, togeth-
er with various vital signs of patient.

[0032] The thermometer 1, the controller 200, and the
monitor 250 constitute an ear temperature detection de-
vice 300. The ear temperature detection device 300 can
be located in an operation room, an intensive care unit,
or the like in order to continuously measure the body
temperature in a non-contact manner at the time of the
surgery in the operation room, the physical condition
management in the intensive care unit, or the like.
[0033] Materials forming respective parts will be de-
scribed below. Preferably, the probe 2 is made of plastics,
for example, ABS resin (acrylonitrile butadiene styrene).
[0034] The ear pad 3 is a cylindrical probe cover that
covers the inserting part 5 of the probe 2. The ear pad 3
is made of a soft material which is friendly for the ear
100, for example, silicone.

[0035] A coating material of the signal cable 20 is made
of an ear-friendly and soft, such as PVC (polyvinyl chlo-
ride). As illustrated in Figs. 1 and 2, the signal cable 20
is capable of forming a curved part 20R in a loop form
inside the cavum conchae 109 without difficulty.

[0036] Next, the structure of the thermometer 1 will be
described in detail, with reference to Figs. 3 to 6.
[0037] The main body part4 is provided by assembling
a first member 6 and a second member 7 to each other.
The first member 6 is swollen shaped and formed by a
member that would be obtained by, for example, cutting
the shell of an egg vertically in half.

[0038] As illustrated in Fig. 4, the outer shape of the
first member 6 includes a first arc portion 6A, two second
arc portions 6B, 6C, and a third arc portion 6D. The sec-
ond member 7 has an outer shape conforming to the first
member 6 and includes a relatively flat member. The co-
lumnar inserting part 5 is formed so as to project from
the second member 7.
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[0039] The main body part 4 has a cable holding part
30 formed on its outer surface. The main body part 4
including the cable holding part 30 is bilateral symmetric
with respect to a center line CL in the longitudinal direc-
tion so that the same part can be attached to either left
or right ear of child.

[0040] As aresult, the probe 2 can be fitted and mount-
ed even in the left ear of child or even in the right ear 100
of child and therefore, the probe 2 has a shape allowing
it to be worn on either of the right and left ears commonly.
[0041] As illustrated in Fig. 1, the probe 2 including the
main body part 4 can be inserted and mounted in the
vicinity of the entrance of the ear canal 104 of the ear
100. Further, asillustrated in Fig. 2, the probe 2 including
the main body part 4 can be accommodated in the tragus
108. Nevertheless, as illustrated in Fig. 1, the cable hold-
ing part 30 projects from the ear canal 104 outward in a
state where the probe 2 is attached to the ear 100.
[0042] As illustrated in Fig. 5, the third arc portion 6D
has an opening 6E for leading the signal cable 20 out of
the main body part 4. The signal cable 20 with its one
end part connected to the infrared sensor 10 passes
through the interior side of the main body part 4 and is
led out of the main body part 4 through the opening 6E.
[0043] The main body part4 includes the cable holding
part 30. The cable holding part 30 is arranged so as to
project from the first member 6. As illustrated in Fig. 3,
assuming that the axis passing through the main body
part 4 of the probe 2 and the inserting part 5 is a center
axis L, the cable holding part 30 is arranged so as to
project in the opposite direction to the inserting part 5
along the center axis L. The center axis L intersects with
a center line CL in the longitudinal direction.

[0044] As illustrated in Fig. 2, the cable holding part 30
includes a groove portion 40 for interposing and holding
a portion 20A of the signal cable 20. The cable holding
part 30 includes a first projecting portion 31 and a second
projecting portion 32 formed to be opposed to the first
projecting portion 31. The groove portion 40 is formed
between the first projecting portion 31 and the second
projecting portion 32.

[0045] Asillustrated in Fig. 4, preferably, the first pro-
jecting portion 31 and the second projecting portion 32
are formed into a circular arc shape. As illustrated in Fig.
4, the groove portion 40 is curved so as to bulge toward
a CLA direction.

[0046] The groove width W of the groove portion 40 is
constant along a length direction of the first projecting
portion 31 and the second projecting portion 32. In this
way, the first projecting portion 31 and the second pro-
jecting portion 32 are formed into a circular arc shape,
and the groove width W of the groove portion 40 is con-
stant anywhere.

[0047] As illustrated in Figs. 2 and 6, the portion 20A
ofthe signal cable 20 is interposed and held by the groove
portion 40. Thus, a portion of the signal cable 20 can be
formed into a looped curved part 20R. The curved part
20R can be accommodated in the cavum conchae 109
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of the ear 100 so as to be laid along the shape of the
cavum conchae 109.

[0048] As illustrated in Figs. 3 and 4, the cable holding
part 30 including the first projecting portion 31 and the
second projecting portion 32 also functions as a gripping
part 45 as a "knob" to be held by fingers of an operator,
for example, a thumb F1 and an index finger F2. That s,
the function of the cable holding part 30 also serves as
the function of the gripping part 45.

[0049] Consequently, the operator can pinch and hold
respective outer surfaces of the first projecting portion
31 and the second projecting portion 32 by the thumb F1
and the index finger F2.

[0050] By pinching and holding the outer surfaces of
the first projecting portion 31 and the second projecting
portion 32 by the thumb F1 and the index finger F2, the
operator can easily and surely insert and fit the probe 2
into the ear canal 104. When the probe 2 is fitted into the
ear canal 104 in this way, the infrared sensor 10 is posi-
tioned so as to face the eardrum 105 while being sepa-
rated from the eardrum 105.

[0051] Next, the usage example of the thermometer 1
according to the first embodiment will be described.
[0052] The ear temperature detection device 300 in-
cluding the thermometer 1, the controller 200, and the
monitor 250 is placed in an operation room, an intensive
care unit, or the like in order to continuously and non-
invasively measure the body temperature of child patient
in a non-contact manner at the time of the surgery in the
operation room, the physical condition management in
the intensive care unit, or the like.

[0053] Forexample,asillustratedinFig.6,the operator
preliminarily bends the signal cable 20 in a loop shape,
as indicated with the curved part 20R of the signal cable
20, while allowing the portion 20A of the signal cable 20
to be pinched so as to be laid along the groove portion
40 between the first projecting portion 31 and the second
projecting portion 32.

[0054] Using the cable holding part 30 of the probe 2
as the gripping part 45, the operator holds the first pro-
jecting portion 31 and the second projecting portion 32
of the gripping part 45 by the fingers of the operator, for
example, the thumb F1 and the index finger F2, as illus-
trated in Fig. 3. Then, the operator puts the main body
part 4 of the probe 2 inside the tragus 108 so that the ear
pad 3 is inserted into the ear canal 104.

[0055] In this way, the operator can fit the main body
part 4 of the probe 2 in the tragus 108 in a state of holding
the grip part 45 and also easily and surely perform this
fitting operation. When the main body part 4 is accom-
modated and fitted in the tragus 108, the infrared sensor
10 is arranged so as to face the eardrum 105 at an inter-
val.

[0056] At this time, slightly sliding of the signal cable
20 along the groove portion 40 in the G direction by the
operator, the size of the curved part 20R of the signal
cable 20 can be adjusted according to the size of the
cavum conchae 109, as illustrated in Fig. 2. As a result,
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the curved part 20R of the signal cable 20 can be accom-
modated and retained in the cavum conchae 109.
[0057] Asillustrated in Fig. 4, the groove portion 40 is
curved so as to bulge in the CLA direction. Accordingly,
the groove portion 40 bends and holds the portion 20A
of the signal cable 20, while the portion 20A of the signal
cable 20 is forcibly bent into a slightly-arc shape by the
groove portion 40. Thus, the portion 20A of the signal
cable 20 is not easily detached from the groove portion
40.

[0058] AsillustratedinFig. 6, by the effect of the groove
portion 40 bent into a circular arc shape, it is possible to
form the curved part 20R in a substantially circular shape
by applying a force to another portion 20S of the signal
cable 20 and the portion 20A. Therefore, the curved part
20R of the signal cable 20 can be matched with the shape
of the cavum conchae 109.

[0059] In this way, the curved part 20R of the signal
cable 20 can be accommodated in the cavum conchae
109 of the ear 100 so as to extend along the shape and
size of the cavum conchae 109 of an individual child pa-
tient.

[0060] As aresult, itis eliminated that the thermometer
1 is detached or displaced from the ear canal 104. The
infrared sensor 10 of the thermometer 1 is capable of
stably detecting the amount of infrared rays from the ear-
drum 105 and its surrounding tissues over a long period
of time, at the time of surgery in an operation room, phys-
ical condition management in an intensive care unit, or
the like.

[0061] Besides, as illustrated in Figs. 1 and 2, the op-
erator can adjust the position of the probe 2 by holding
the gripping part 45 in order that the main body part 4 of
the probe 2 enters the underside (inside) of the tragus
108 so that the curved part 20R of the signal cable 20
can be correctly fitted to the cavum conchae 109.
[0062] The ordinary ear thermometer for adults is dif-
ferent, in the shape of the probe, from each other for the
left and right ears. The reason why the shapes of the
probe are different from each other for the left and right
ears in this way is that the correct temperature has to be
acquired by attaching the probe so that the infrared sen-
sor at the tip of the probe faces the eardrum. For this
purpose, as the probe of the ear thermometer for adults,
it is necessary to prepare two kinds of probes having
different shapes which can correspond to two different
curved shapes in the ear canal for the left and right ears.
That is, since the shapes of the probe become symmet-
rical like a mirror for the left and right ears, the shapes
of the probe have to be different from each other for the
left and right ears.

[0063] The thermometer for adults is provided with an
axis which allows the direction of the probe to be limited
when fitting the thermometer into the ear canal. Then, if
the thermometer is fitted into the ear canal so that this
axis passes between a "tragus" and an "auricle", this
means that the probe of the thermometer has been fitted
in the correct position. Thus, the thermometer with such
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an axis has a structure that makes it possible for the
operator to visually confirm that the thermometer has
been fitted in the correct position.

[0064] On the other hand, when the patient is a child
(for example, 4 to 12 years old), the degree of bending
of the ear hole is small unlike the case that the patient is
an adult because the ear hole of the child is smaller than
that of the adult. Therefore, the main body part 4 of the
probe 2 for children does not include an axis serving as
a guide for fitting it into the underside (inside) of the tragus
108 in Fig. 2.

[0065] For this reason, for the probe 2 of the thermom-
eter 1 for children, itis necessary to visually exhibit wheth-
erornotthe probe 2 has beenfitted in the correct position,
enable the signal cable 20 drawn out of the probe 2 to
be routed about the ear 100 appropriately, and allow the
thermometer 1 to be retained in the ear 100 stably.
[0066] The degree of bending of the ear hole of child
is small in comparison with the degree of bending of the
ear hole of adult and therefore, the probe 2 of the ther-
mometer 1 according to the first embodiment is smaller
than the probe for adults. Assuming that the ear canals
ofthe leftandright ears of child are of anidentical bending
shape, if the probe 2 of the thermometer 1 could cope
with such anidentical bending shape, the infrared sensor
10 of the probe 2 could be sufficiently oriented in the
direction of the eardrum 105. For this reason, the shape
of the probe 2 does not require it to be distinguished with
respect to each of the left and right ears. Instead, for the
probe 2 of the thermometer 1, a necessary probe is only
a probe having an identical shape in common.

[0067] However, when communalizing the shape of
the probe 2 of the thermometer 1 for children in the left
and right ears, it becomes not so easy to provide the
thermometer with an axis by which the direction of fitting
the probe 2 of the thermometer 1 for children into the ear
canal 104 can be clarified. The thermometer 1 is prefer-
ably a single-use disposable item.

[0068] In such a situation, it is considered whether or
not the probe 2 of the thermometer 1 could be easily and
surely fitted into the ear canal 104 while visually confirm-
ing it even if the thermometer 1 has a simpler shape. As
a result, the cable holding part 30, which is to be pinched
and held by fingers of operator such as a thumb F1 and
a index finger F2 and which includes the first projecting
portion 31 and the second projecting portion 32, is made
to function as the gripping part 45 as a "knob" for fitting
the probe 2 into the ear canal 104, as described above
and also illustrated in Fig. 3.

[0069] Meanwhile, as for the shape of the probe of a
thermometer for children, it is also contemplated to fab-
ricate an axis falling down to the left and right correspond-
ing to the structures of the left and right ears. However,
it is feared that a structural overstain is produced since
the volume of the probe of the thermometer for children
is small and that the manufacturing method becomes
complicated to cause a costincrease. For these reasons,
as for the shape of the probe, we do not adopt a measure
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of fabricating such an axis falling down to the left and right.
[0070] Therefore, in order to allow the main body part
4 of the probe 2 to enter under the tragus 108 so that the
thermometer 1 can be stably and correctly fitted into the
cavum conchae 109 with no movement, with pinching of
the gripping part 45 between the fingers of operator, the
operator can easily and surely fit the probe 2 of the ther-
mometer 1 to its correct fitting position while confirming
it visually, in spite of no axis serving as a guide during
the fitting operation.

[0071] In order to make it possible for the operator to
visually confirm whether or not the probe 2 has been
fitted in the correct position, specifically, the fact that the
curved part 20R of the signal cable 20 passes through
the inside of "cavum conchae 109" between the "tragus
108" and the "auricle 106" has almost the same meaning
as the probe 2 being positioned in its correct fitting posi-
tion, as illustrated in Fig. 2. Moreover, as illustrated in
Fig. 2, when fitting the probe 2, the gripping part 45 allows
the signal cable 20 to be slightly inclined at an angle 6 to
the front side of the patient’s face so as to face the direc-
tion between the "tragus 108" and "auricle 106", as illus-
trated with a broken line region RR.

[0072] Inthisway, the groove portion 40 of the gripping
part45 also serving as the cable holding part 30 is formed
into a circular arc shape to fit the thermometer 1 to the
correct position corresponding to the left and right ears
100. Once the portion 20A of the signal cable 20 is fitted
and held in the groove portion 40 of the cable holding
part 30, the signal cable 20 does not come off the cable
holding part 30. Therefore, the probe 2 can be fitted to
the ear of child over a long period of time stably.

[0073] Thus, itis possible to exhibit whether or not the
probe 2 of the thermometer 1 has beenfitted in the correct
position, to the operator visually.

[0074] In addition, when deviation is caused at the po-
sition of the probe 2 during the fitting operation, the value
of the obtained body temperature may change or a var-
iation may be caused in the value of the body tempera-
ture. Therefore, the thermometer 1 is necessary to pre-
vent the signal cable 20 from coming out of the cable
holding part 30 and enable the probe 2 to be stably fitted
over a long period of time.

[0075] As the coming-off prevention countermeasures
for preventing the signal cable 20 from being pulled with
a strong force, the operator has only to paste a medical
tape TP to a face of patient, thereby affixing and holding
a middle portion of the signal cable 20 on the face, as
illustrated in Fig. 2. Consequently, even if a strong force
is applied to the signal cable 20, the signal cable 20 would
not come off the cable holding part 30 and additionally,
it is possible to prevent the probe 2 from coming off the
ear 100.

[0076] Onthe otherhand, in order to prevent the probe
2 from being displaced or dislocated in the ear 100 due
to a small movement of the patient, a change in the pos-
ture of the patient, or the like, the looped curved part 20R
of the signal cable 20 is accommodated in and along the
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cavum conchae 109 so as to match with the size and
shape of the cavum conchae 109. Moreover, the portion
20A ofthe signal cable 20 is pinched in the groove portion
40 between the first projecting portion 31 and the second
projecting portion 32. Consequently, even if there arises
a small movement of the patient or a change in the pos-
ture of the patient, it is possible to prevent the probe 2
from being displaced or dislocated, so that the thermom-
eter 1 can be stably retained in the ear 100.

[0077] Inthis way, the signal cable 20 drawn out of the
probe 2 can be routed about the ear 100 appropriately
and additionally, it is possible to retain the thermometer
1 in the ear 100 stably.

[0078] Although the thermometer 1 according to the
first embodiment is adapted so as to pinch and hold the
portion 20A of the signal cable 20 in the groove portion
40 between the first projecting portion 31 and the second
projecting portion 32, the position of pinching and fixing
the signal cable 20 can be slidably adjusted along the
longitudinal direction G of the signal cable 20 arbitrarily.
Therefore, the operator can adjust the size of the loop-
shaped curved part 20R of the signal cable 20 in accord-
ance with the size of the cavum conchae 109 of the pa-
tient.

[0079] Next, thermometers according to the other em-
bodiments willbe described. Inthe thermometers accord-
ing to the other embodiments, elements similar to those
of the thermometer 1 according to the first embodiment
are indicated with the same reference numerals respec-
tively, and their explanations are omitted.

<Second Embodiment>

[0080] Fig. 7 illustrates a thermometer 1A according
to a second embodiment.

[0081] In the thermometer 1 according to the first em-
bodiment, the groove portion 40 of the cable holding part
30 also serving as the gripping part 45 is formed into a
circular arc shape.

[0082] On the contrary, in the thermometer 1A accord-
ing to the second embodiment, the cable holding part 30
also serving as the gripping part 45 includes a first pro-
jecting portion 31A and a second projecting portion 32A
each formed into a V shape. Therefore, a groove portion
40A between the first projecting portion 31A and the sec-
ond projecting portion 32A is also formed into a V shape.
[0083] Thus, with the thermometer 1A according to the
second embodiment, similarly to the thermometer 1 ac-
cording to the first embodiment, it is possible to accom-
modate the signal cable 20 in and along the cavum con-
chae 109 of the ear 100 since the portion 20A of the
signal cable 20 is pinched and held in the groove portion
40A.

<Third Embodiment>

[0084] Fig. 8 illustrates a thermometer 1B according
to a third embodiment.
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[0085] In the thermometer 1B according to the third
embodiment, the cable holding part 30 also serving as
the gripping part 45 includes a first projecting portion 31B
and a second projecting portion 32B formed into a linear
shape. Therefore, a groove portion 40B between the first
projecting portion 31B and the second projecting portion
32Bislinear. However, the second projecting portion 32B
is provided with protrusions 39 inside.

[0086] Thus, with the thermometer 1B according to the
third embodiment, similarly to the thermometer 1 accord-
ing to the firstembodiment, it is possible to accommodate
the signal cable 20 in and along the cavum conchae 109
of the ear 100 since the portion 20A of the signal cable
20 is pinched in the groove portion 40A and further
pressed in beyond the protrusions 39.

[0087] The thermometer 1, 1A, 1B according to each
embodiment includes the probe 2 to be fitted into the ear
hole, the probe having the infrared sensor 10 for meas-
uring the temperature of the eardrum 105 of the ear 100
of patient in a non-contact manner, the signal cable 20
connected to the infrared sensor 10 and drawn out of the
probe 2, the gripping part 45 provided in the probe 2 to
be gripped when the probe 2 is inserted inside the tragus
108 of the ear 100 and the groove portion 40, 40A, 40B
provided in the gripping part 45 to hold the signal cable
20 in a curved state and to allow the curved part 20R of
the signal cable 20 to fitin and along the cavum conchae
109 of the ear 100.

[0088] As a result, the operator can fit the probe 2 into
the ear hole with the use of the gripping part45. Moreover,
since the signal cable 20 is held by the groove portion
40, 40A, 40B of the gripping part 45, itis possible to allow
the curved part 20R of the signal cable 20 to fit in and
along the cavum conchae 109 of the ear 100 and also
possible to retain the probe 2 in the ear 100 together with
the signal cable 20.

[0089] Therefore, the thermometer 1 can be easily and
reliably fitted into the ear hole of the ear 100 of child and
can continuously measure the body temperature in a sta-
ble state where the thermometer 1 does not come off the
ear hole.

[0090] The grip part 45 includes the groove portion 40,
40A, 40B for pinching and holding the portion 20A of the
signal cable 20. Thus, by only pinching and retaining the
signal cable 20 in the groove portion 40, 40A, 40B, it is
possible to allow the signal cable 20 in a curved state to
easily and reliably fit in and along the cavum conchae
109 of the ear.

[0091] The gripping part 45 includes the first projecting
portion 31, 31A, 31B and the second projecting portion
32, 32A, 32B formed to face the first projecting portion
31, 31A, 31B, and the groove portion 40, 40A, 40B is
formed between the first projecting portion 31, 31A, 31B
and the second projecting portion 32, 32A, 32B. Thus,
the groove portion 40, 40A, 40B is only defined by the
first projecting portion 31, 31A, 31B and the second pro-
jecting portion 32, 32A, 32B. While having a simple struc-
ture, the first projecting portion 31, 31A, 31B and the sec-
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ond projecting portion 32, 32A, 32B hold the signal cable
20 and moreover, the operator can grip the first projecting
portion 31, 31A, 31B and the second projecting portion
32, 32A 32B with fingers.

[0092] The groove portion 40, 40A bends the portion
20A of the signal cable 20 into a circular arc shape or a
V shape and holds the same portion. Thus, by only form-
ing the groove portion 40, 40A into a circular arc shape
or a V shape, the first projecting portion 31, 31A and the
second projecting portion 32, 32A hold the signal cable
20 with a simple structure and moreover, the operator
can grip the first projecting portion 31, 31A, 31B and the
second projecting portion 32, 32A 32B with fingers.
[0093] Although the present invention has been de-
scribed with reference to the embodiments, each embod-
iment is nothing but one example and therefore, the
scope of the invention is merely limited by the appended
claims. Further the respective embodiments of the
present invention may be combined arbitrarily providing
that such combinations lie within the scope of the inven-
tion as defined by the appended claims.

[0094] For example, the shape of the probe 2 is not
limited to the illustrated example and may be replaced
with the other shape.

[0095] Inthe gripping part45 (the cable holding portion
30), the first projecting portion 31, 31A, 31B and the sec-
ond projecting portion 32, 32A, 32B may be formed, on
their respective outer surfaces, with nonslip irregularities
for providing a nonslip property when being handled by
the fingers.

Claims

1. Anearwearing type thermometer (1) for continuous-
ly measuring a body temperature, comprising:

a probe (2) to be fitted into an ear hole (104) of
apatient, the probe (2) having aninfrared sensor
(10) for measuring a temperature of an eardrum
(105) of an ear (100) of the patient in a non-
contact manner;

asignal cable (20) connected to the infrared sen-
sor (10) and drawn out of the probe (2); and

a gripping part (45) provided in the probe (2) to
be gripped when the probe (2) is inserted inside
a tragus (108) of the ear (100),

characterized by

a groove portion (40) provided in the gripping
part (45) to hold the signal cable (25) in a curved
state and to allow a curved portion of the signal
cable (20) to fit in and along a cavum conchae
(109) of the ear (100), wherein

the groove portion (40) is configured so as to
pinch and hold a portion of the signal cable (20).

2. The ear wearing type thermometer (1) of claim 1,
wherein
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the gripping part (45) includes a first projecting
portion (31) and a second projecting portion (32)
formed to face the first projecting portion (31),
and

the groove portion (40) is formed between the
first projecting portion (31) and the second pro-
jecting portion (32).

3. The ear wearing type thermometer (1) of claim 1,
wherein
the groove portion (40) is configured so as to bend
a portion of the signal cable (20) into a circular arc
shape oraV shape and hold the portion of the signal
cable (20).

Patentanspriiche

1. Im Ohr zu tragendes Thermometer (1), um kontinu-
ierlich die Temperatur eines Korpers zu messen, wo-
bei das Thermometer Folgendes umfasst:

eine Sonde (2), die in eine Ohréffnung (104) ei-
nes Patienten einzupassen ist, wobei die Sonde
(2) einen Infrarotsensor (10) zum Messen einer
Temperatur eines Trommelfells (105) eines
Ohrs (100) des Patienten auf eine beriihrungs-
freie Weise aufweist,

ein Signalkabel (20), das mit dem Infrarotsensor
(10) verbunden und aus der Sonde (2) heraus-
gezogen ist, und

einen Greifteil (45), der in der Sonde (2) bereit-
gestellt wird, um ergriffen zu werden, wenn die
Sonde (2) innerhalb eines Ohrdeckels (108) des
Ohrs (100) eingesetzt wird,

gekennzeichnet durch

einen Rillenabschnitt (40), der in dem Greifteil
(45) bereitgestellt wird, um das Signalkabel (20)
in einem gekrimmten Zustand zu halten und zu
ermoglichen, dass ein gekrimmter Abschnitt
des Signalkabels (20) in eine Muschelhdhle
(109) des Ohrs (100) und entlang derselben
passt, wobei

der Rillenabschnitt (40) so konfiguriert ist, dass
ereinen Abschnittdes Signalkabels (20) zusam-
mendriickt und halt.

2. Im Ohr zu tragendes Thermometer (1) nach An-

spruch 1, wobei

der Greifteil (45) einen ersten vorspringenden Ab-
schnitt (31) und einen zweiten vorspringenden Ab-
schnitt (32), der so geformt ist, dass er dem ersten
vorspringenden Abschnitt (31) gegentberliegt, ein-
schlie3t und

der Rillenabschnitt (40) zwischen dem ersten vor-
springenden Abschnitt (31) und dem zweiten vor-
springenden Abschnitt (32) geformt ist.
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3. Im Ohr zu tragendes Thermometer (1) nach An-
spruch 1, wobei
der Rillenabschnitt (40) so geformt ist, dass er einen
Abschnitt des Signalkabels (20) zu einer Kreisbo-
genform oder einer V-Form biegt und den Abschnitt 5
des Signalkabels (20) halt.

Revendications
10
1. Thermometre du type porté dans l'oreille (1) pour
mesurer en continu une température du corps,
comprenant :

une sonde (2) destinée a étre ajustée dans un 15
trou de l'oreille (104) d’un patient, la sonde (2)
comportant un capteur infrarouge (10) pour me-
surer une température d’un tympan (105) d’'une
oreille (100) du patient, d’'une maniere sans
contact ; 20
un cable de signal (20) connecté au capteur in-
frarouge (10) et retiré de la sonde (2) ; et

une partie de préhension (45) agencée dans la
sonde (2) destinée a étre saisie lorsque la sonde

(2) est insérée a l'intérieur d’'un tragus (108) de 25
I'oreille (100) ;

caractérisé par :

une partie derainure (40) agencée dansla partie

de préhension (45) pour retenir le cable de si-
gnal (20) dans un état incurvé et pour permettre 30
I'ajustement d’'une partie incurvée du cable de
signal (20) et le long d’'une cavité auriculaire
(109) de l'oreille (100), dans lequel :

la partie de rainure (40) est configurée pour pin-

cer et retenir une partie du cable de signal (20). 35

2. Thermomeétre du type porté dans l'oreille (1) selon
la revendication 1, dans lequel :

la partie de préhension (45) inclut une premiere 40
partie en saillie (31) et une deuxieme partie en
saillie (32) formée de sorte a faire face a la pre-
miére partie en saillie (31) ; et

la partie de rainure (40) est fermée entre la pre-
miére partie en saillie (31) et la deuxiéme partie 45
en saillie (32).

3. Thermomeétre du type porté dans l'oreille (1) selon
la revendication 1, dans lequel :
la partie de rainure (40) est configurée pour fléchir 50
une partie du cable de signal (20) en une forme d’arc
circulaire ou une forme en V et pour retenir la partie
du cable de signal (20).

55
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