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(57)  An object of the present invention is to provide
an ear type clinical thermometer in which the main body
can be held according to the position of the eardrum of
the person whose temperature is being measured.
There is provided an ear type clinical thermometer com-
prising: a main body to be held by hand at a time when
an eardrum temperature is to be measured; and a probe
fixed to the main body while protruding from the main
body and to be inserted into an external auditory canal
of a person whose eardrum temperature is to be meas-
ured at the time when the measurement is to be taken.
The main body has a side at which the probe protrudes
from the main body and a side opposite to this side, and
the side opposite to the side at which the probe pro-
trudes from the main body is constructed of a curved
surface having a substantially constant curvature along
a direction perpendicular to a reference plane contain-
ing the center axis of the probe. Further, the main body
has an indicator for allowing a user to recognize a plu-
rality of methods of holding the main body which differ
according to directions in which the probe is to be insert-
ed into the external auditory canal of the person whose
temperature is to be measured.
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Description
TECHNICAL FIELD

[0001] The present invention pertains to an ear type
clinical thermometer for measuring a temperature of an
eardrum by detecting infrared rays emitted from the ear-
drum.

BACKGROUND ART

[0002] There was proposed an ear type clinical ther-
mometer for measuring a temperature of an eardrum by
measuring infrared rays emitted from an eardrum,
measuring the rays by means of an infrared ray sensor
in noncontact way. The ear type clinical thermometer
substantially has the following construction. Namely, the
ear type clinical thermometer has a main body and a
probe which projects outward from the main body and
is inserted into an ear hole (i.e., external auditory canal)
When the eardrum temperature is to be measured. On
the interior of the main body there are mounted the in-
frared ray sensor for detecting infrared rays which have
penetrated into the inside of the probe from the eardrum
when the probe was inserted into the external auditory
canal, and a microcomputer for calculating the eardrum
temperature based on the results of the detection per-
formed by the infrared ray sensor. The eardrum temper-
ature calculated by the microcomputer is displayed on
a display device provided to the main body.

[0003] When a user is to measure the eardrum tem-
perature, he grips the main body and inserts the probe
into the external auditory canal of a person whose ear-
drum temperature is to be measured, and then the user
presses a start-measuring switch. When this occurs, the
infrared ray sensor detects the infrared rays from the
eardrum, and the microcomputer causes the eardrum
temperature obtained on the basis of the infrared rays
detected to be displayed on the display device. The user
references the eardrum temperature displayed on the
display device, whereby he learns the body temperature
of the person who was measured.

[0004] When the eardrum temperature is to be meas-
ured, the user grips the main body and inserts the probe
into the external auditory canal, thus assuming the pos-
ture taken at the time when the measuring is to be per-
formed. In order to make the measuring posture (i.e.,
the ear type clinical thermometer's appropriate position-
ing vis-a-vis the body) easier to assume, innovations
were made to the conventional ear type clinical ther-
mometer in order to make it easier for the user to grip
its main body.

[0005] For example, in an ear type clinical thermom-
eter disclosed in U. S. Patent. No. 4,993,424 (hereinaf-
ter, referred to as "precedent example 1"), a gun grip is
provided to the main body and the user grips the gun
grip, whereby the measuring posture becomes easier to
assume. Also, an ear type clinical thermometer dis-
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closed in Japanese Patent Application. Laid-open No.
Hei 10-118033 (hereinafter, referred to as "precedent
example 2"), an arc-shaped portion to be pressed
against the body of the person being measured is pro-
vided to the main body, producing the result that the ear
type clinical thermometer can be held in a steady state.
[0006] Incidentally, in order to measure the eardrum
temperature of the person appropriately, it is necessary
for the infrared ray sensor to detect the infrared rays
from the eardrum appropriately. Therefore, the infrared
ray sensor is arranged along the probe's center axis in
the interior of the main body, and when the probe is in-
serted into the ear hole it faces the eardrum, and the
infrared rays emitted from the eardrum travel through
the probe to reach the infrared ray sensor.

[0007] Nevertheless, the following problems existed
in the conventional ear type clinical thermometer de-
scribed above. Namely, since the probe could not be
moved in a direction to cut off the infrared rays which
need to arrive at the infrared ray sensor, it is fixed to the
main body so that the position relative to the infrared ray
sensor can be maintained constant in an appropriate
state.

[0008] However, the opening of the external auditory
canal and the eardrum are not necessarily aligned along
a straight line as seen when viewing the person's head
from the side. The eardrum may be positioned more to-
ward the rear side of the head (i.e., more toward the
back side of the head) or more toward the face (i.e.,
more toward the front side of the head) than the opening
of the external auditory canal. Furthermore, depending
on the person, there are instances in which the external
auditory canal is not formed in a straight line, but is
curved.

[0009] Thus the direction in which the external audi-
tory canal extends toward the eardrum from the opening
thereof (i.e., the angle at which the eardrum can be seen
from the opening) and the bend of the external auditory
canal as it goes from the opening to the eardrum are
different for everyone. Therefore, depending on the per-
sonbeing measured, there are cases in which the direc-
tion in which the probe is inserted into the external au-
ditory canal has to be modified to fit with the position of
the eardrum so that, upon insertion of the probe into the
external auditory canal, the infrared ray sensor faces to-
ward the eardrum.

[0010] Precedentexample 1 has a structure such that
the main body is held by gripping the gun grip, so the
there is only one appropriate way to grip the main body
(i.e., the angle at which the gun grip is to be held).
Therefore, when the user has to modify the angle of the
probe he must hold the gun grip in an unnatural or un-
stable state, or bend the wrist and/or arm of the hand
gripping the gun grip in an unnatural direction.

[0011] Also, precedent example 2 has a structure
(which is for making contact with the body of the person)
in which the end of the base portion of the probe and
the arc-shaped portion are used for point support.
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Therefore, the only method by which the main body is
intended to be held is pressing the arc-shaped portion
against the body of the person being measured, and the
user is not intended to hold the main body in a state in
which the arc-shaped portion is removed from the per-
son's body. Therefore, in the case when the angle of the
probe must be modified, it is necessary to hold the main
body in a way which is not intended, just as in the case
of precedent example 1. Therefore, there were instanc-
es where the main body was held in an unnatural, un-
steady fashion.

[0012] Thus, neither precedent example 1 nor prece-
dent example 2 was intended for adjusting the method
of holding the main body in accordance with the angle
of the probe, and therefore, when the angle of the probe
was changed there were instances when the measuring
posture became unnatural and unsteady. When the
measuring posture becomes unnatural and unsteady,
there is the possibility of making the temperature meas-
urement operation less comfortable. Furthermore, there
is the possibility that sufficient amount of infrared rays
does not arrive at the infrared ray sensor so that meas-
urement of the eardrum temperature cannot be per-
formed appropriately. Additionally, there is the possibil-
ity that such unnatural and unsteady holding method is
difficult to learn and difficult to repeat.

[0013] An object of the present invention is to provide
an ear type clinical thermometer in which the main body
can be held according to the position of the eardrum of
the person whose temperature is being measured. In
particular, an object thereof is to provide an ear type clin-
ical thermometer in which the main body can be held in
more than one way, in order to modify the direction in
which the probe is inserted into the external auditory ca-
nal depending on the location of the eardrum of the per-
son whose temperature is being measured. Further, an
object thereof is to provide an ear type clinical thermom-
eter in which the user can be aware of the plurality of
methods which have been prepared for the main body
to be held according to the angle at which the probe is
inserted into the external auditory canal.

DISCLOSURE OF THE INVENTION

[0014] The present invention employs the following
construction to solve the above-mentioned problems.

[0015] That is, according to a first aspect of the
present invention there is provided an ear type clinical
thermometer comprising: a main body to be held by
hand at a time when an eardrum temperature is to be
measured; and a probe fixed to the main body while pro-
truding from the main body and to be inserted into an
external auditory canal of a person whose eardrum tem-
perature is to be measured at the time when the meas-
urement is to be taken, characterized in that the main
body has a side at which the probe protrudes from the
main body and a side opposite to this side, and the side
opposite to the side at which the probe protrudes from
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the main body is constructed of a curved surface having
a substantially constant curvature along a direction per-
pendicular to a reference plane containing the center ax-
is of the probe.

[0016] According to the first aspect, the curvature of
the curved surface is substantially constant, so when the
main body is held from the side opposite to the side at
which the probe protrudes from the main body, the user
feels no unnatural feeling caused by holding the main
body at a different angle, even if the user changes the
angle at which the main body is held. Therefore, plural
methods of holding the main body can be prepared for
the user.

[0017] According to the first aspect, the side opposite
to the side at which the probe protrudes from the main
body may be constructed, for example, as a curved sur-
face which is shaped substantially as an arc in an end
face when the main body is cut at a plane which is per-
pendicular to the reference plane.

[0018] According to a second aspect of the present
invention, there is provided an ear type clinical ther-
mometer comprising: a main body to be held by hand at
atime when an eardrum temperature is to be measured;
and a probe fixed to the main body while protruding from
the main body and to be inserted into an external audi-
tory canal of a person whose eardrum temperature is to
be measured at the time when the measurement is to
be taken, characterized in that the main body has an
indicator for allowing a user to recognize a plurality of
methods of holding the main body which differ according
to directions in which the probe is to be inserted into the
external auditory canal of the person whose tempera-
ture is to be measured.

[0019] According to the second aspect it is necessary
to change the direction in which the probe is inserted
into the external auditory canal, depending on the posi-
tion of the eardrum of the person whose temperature is
to be measured. In the second aspect the indicator is
provided, so the user can discern and recognize the plu-
rality of main-body-holding methods. Also, the user can
hold the main body according to one of the plurality of
main-body-holding methods so as to change the direc-
tion in which the probe is inserted. Accordingly, the
probe can be inserted in an appropriate direction ac-
cording to the position of the eardrum, so a body tem-
perature of the person who is to be measured can be
measured appropriately.

[0020] In the present specification, an operator of the
ear type clinical thermometer is referred to as a "user",
and a person whose eardrum (body) temperature is to
be measured by means of the ear type clinical thermom-
eter is referred to as a "person whose temperature is to
be measured".

[0021] The second aspect may also have a construc-
tion in which the main body has a switch for starting the
measuring of the eardrum temperature which is used
commonly across all of the plural methods of holding the
main body, and the indicator is provided to the surface
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of the switch.

[0022] Further, the second aspect may also have a
construction in which the indicator is arranged on a ref-
erence plane which contains the center axis of the
probe. Also, a construction may be used in which indi-
cators are arranged on either side of the reference
plane.

[0023] Further, the second aspect may also have a
construction in which the main body has a side at which
the probe protrudes from the main body and a side op-
posite to this side, and the side opposite to the side at
which the probe protrudes from the main body is con-
structed of a curved surface having a substantially con-
stant curvature along a direction perpendicular to the
reference plane.

[0024] Further, the second aspect may have a con-
struction in which the indicator allows the user to recog-
nize and discern, as the plurality of main-body-holding
methods, a holding method 1 used in a case when the
direction in which the probe is to be inserted is a direc-
tion going from the opening of the external auditory ca-
nal to the back side of the person whose temperature is
to be measured, and a holding method 2 used in a case
when the direction in which the probe is to be inserted
is a direction going from the opening of the external au-
ditory canal to the front side of the person whose tem-
perature is to be measured

[0025] Further, the second aspect may have a con-
struction in which the indicator allows the user to recog-
nize, with respect to the plurality of main-body-holding
methods, locations on the main body at which a portion
of the hand which is to be the reference for the respec-
tive holding methods is to be positioned. The portion of
the hand which is to become the reference for holding
methods is, for example, a finger or the palm such as
the thenar, among which the index finger is particularly
preferable.

[0026] Further, in the second aspect a construction
may be used in which the indicator is adhered, printed,
constructed as a convex portion, or constructed as a
concave portion, for example.

[0027] The indicator according to the second aspect
can be provided in plural number according to the meth-
ods in which the main body is to be held. In such a case,
the indicator may be comprised of a combination of a
plurality of indicators which are provided according to
the plural methods in which the main body is to be held.
[0028] According to a third aspect of the present in-
vention, there is provided an ear type clinical thermom-
eter characterized by comprising: a main body to be held
by hand at a time when an eardrum temperature is to
be measured; a probe fixed to the main body while pro-
truding from the main body and to be inserted into an
external auditory canal of a person whose eardrum tem-
perature is to be measured at the time when the meas-
urement is to be taken; and a plurality of start-measuring
switches provided in accordance with plurality of meth-
ods of holding the main body which differ according to
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directions in which the probe is to be inserted into the
external auditory canal of the person whose tempera-
ture is to be measured.

[0029] The third aspect may have a construction in
which at least one of the plurality of switches is arranged
on a reference plane containing the center axis of the
probe, and may have a construction in which the plural-
ity of switches are arranged to either side of the refer-
ence plane containing the center axis of the probe. Fur-
ther, a construction may be used in which the main body
has a side at which the probe protrudes from the main
body and a side opposite to this side; and the side op-
posite to the side at which the probe protrudes from the
main body is constructed of a curved surface having a
substantially constant curvature along a direction per-
pendicular to a reference plane containing the center ax-
is of the probe.

[0030] According to a fourth aspect of the present in-
vention, there is provided an ear type clinical thermom-
eter characterized by comprising: a main body to be held
by hand at a time when an eardrum temperature is to
be measured; a probe fixed to the main body while pro-
truding from the main body and to be inserted into an
external auditory canal of a person whose eardrum tem-
perature is to be measured at the time when the meas-
urement is to be taken; and a start-measuring switch
which is used in common across a plurality of methods
of holding the main body differing according to directions
in which the probe is to be inserted into the external au-
ditory canal of the person whose temperature is to be
measured, and having a shape which can allow a user
to discern and recognize the plurality of main-body-hold-
ing methods.

[0031] The fourth aspect may have a construction in
which the start-measuring switch is arranged in a sub-
stantially symmetrical fashion with respect to the refer-
ence plane which contains the center axis of the probe.
Also, a construction may be used in which the main body
has a side at which the probe protrudes from the main
body, and a side opposite to this side; and the side op-
posite to the side at which the probe protrudes from the
main body is constructed of a curved surface having a
substantially constant curvature along a direction per-
pendicular to a reference plane containing the center ax-
is of the probe.

[0032] According to afifth aspect of the presentinven-
tion, there is provided an ear type clinical thermometer
comprising: a main body to be held by hand at a time
when an eardrum temperature is to be measured; and
a probe fixed to the main body while protruding from the
main body and to be inserted into an external auditory
canal of a person whose eardrum temperature is to be
measured at the time when the measurement is to be
taken, characterized in that the main body has an indi-
cator surface for allowing a user to recognize a plurality
of methods of holding the main body which differ accord-
ing to directions in which the probe is to be inserted into
the external auditory canal of the person whose temper-
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ature is to be measured.

[0033] In the fifth aspect a construction may be used
in which the indicator surface is comprised of a plurality
of surfaces and the plurality of surfaces are arranged
substantially symmetrically with respect to a reference
plane containing the center axis of the probe. Also, it is
possible to use a construction in which the indicator sur-
face is comprised of a plurality of substantially flat sur-
faces and these substantially flat surfaces are aligned
along a direction that is perpendicular to the reference
plane being joined in such a way that neighboring sub-
stantially flat surfaces form an interior angle of 10° to
170°.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Fig. 1 is a view showing a construction of an
ear type clinical thermometer according to Embodiment
1 of the present invention; Fig. 2 is an explanatory view
showing a method of using the ear type clinical ther-
mometer shown in Fig. 1; Fig. 3 is an explanatory view
showing a method of using the ear type clinical ther-
mometer shown in Fig. 1; Fig. 4 is an explanatory view
showing a method of using the ear type clinical ther-
mometer shown in Fig. 1; Fig. 5 is a view showing a con-
struction of an ear type clinical thermometer according
to Embodiment 2 of the present invention; Fig. 6 is a
view showing a construction of an ear type clinical ther-
mometer according to Embodiment 3 and Embodiment
4 of the present invention; Fig. 7 is a view showing a
construction of an ear type clinical thermometer accord-
ing to Embodiment 5 of the present invention; Fig. 8 is
a view showing a construction of an ear type clinical
thermometer according to Embodiment 6 of the present
invention; Fig. 9 is a view showing an example variation
of the ear type clinical thermometer shown in Fig. 8; Fig.
10is a view showing a construction of an ear type clinical
thermometer according to Embodiment 7 of the present
invention; Fig. 11 is a view showing a construction of an
ear type clinical thermometer according to Embodiment
8 of the present invention; Fig. 12 is a view showing a
construction of an ear type clinical thermometer accord-
ing to Embodiment 9 of the present invention; and Fig.
13 is a view showing a construction of an ear type clinical
thermometer according to Embodiment 10 of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0035] Hereinafter, detailed explanation of embodi-
ments of the present invention will be made making ref-
erence to the drawings.

(Embodiment 1)

(Construction of an ear type clinical thermometer)

[0036] Fig. 1 (a)is afrontal view of an ear type clinical
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thermometer according to Embodiment 1 of the present
invention; Fig. 1 (b) is a view of a left side of the ear type
clinical thermometer shown in Fig. 1 (a); and Fig. 1 (c)
is an end view of a main body 1 taken along a line X-X
shown in Fig. 1 (a). As shown in Fig. 1 (a) and Fig. 1 (b),
the ear type clinical thermometer is for measuring a per-
sons' body temperature by measuring an eardrum tem-
perature of that person. The thermometer is provided
with a main body 1, a probe 2, a switch 3 to start the
measuring which functions as a start-measuring switch,
and a display device 4.

[0037] The mainbody 1is constructed such thatit has
a longitudinal direction (which is a direction of a refer-
ence plane F), and a shorter direction (which a direction
perpendicular to the reference plane F) ; it also has a
front side (which corresponds to a side opposite to a side
at which the probe protrudes), and a back side (which
corresponds to the side at which the probe protrudes);
and a front side member 1a and a back side member 1b
are joined to each other to thereby form the main body
1. The main body 1 is substantially symmetrical with re-
spect to the reference plane F containing the center axis
of the probe 2.

[0038] The front side member 1a is constructed such
that one end thereof along the longitudinal direction is
formed like a dome with a larger curvature than the other
end, and the surface shape of the front side member 1a
is formed as a curved surface such that when it is cut
along the shorter direction (i.e., in a direction perpendic-
ular to the reference plane F) of the main body 1, no
matter at what point this cut were made along the lon-
gitudinal direction, the edge surface would be a curved
surface having a shape being substantially that of an arc
(corresponding to a curved surface which has a sub-
stantially constant curvature along the direction perpen-
dicular to the reference plane).

[0039] In Fig. 1 (c) an example is shown of the curved
surface when a cross-section is taken along a plane
containing the line X-X along the shorter direction of the
front side member 1a (i.e., along the direction perpen-
dicular to the reference plane F). The shape of the edge
surface is substantially arc-shaped.

[0040] Further, the one end side of the front side mem-
ber 1a is provided with a circular first opening 1c. The
first opening 1c has a ring-shaped outer periphery 1d
which is formed so as to drop down toward the inside of
the front side member 1a. A second opening 1e is also
provided to an intermediate portion of the front side
member 1a.

[0041] The probe 2 is formed in a shape of a circular
truncated cone, with both ends being open and with the
diameter of a base end being larger than the diameter
of a tip end. The probe's base end is fixed to the main
body 1, and the probe protrudes obliquely outward from
one end of the back side member 1b. Accordingly, when
the ear type clinical thermometer is viewed from its front
side the base end protrudes outward beyond one end
of the main body along the longitudinal direction. Note
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that the probe 2 may be formed in an integrated fashion
with the main body 1, or may be constructed in a remov-
able fashion.

[0042] The switch 3 has a round and flat shape, and
is exposed to the exterior from the first opening 1c. A
surface of the switch 3 has an indicator 10 embossed
thereon. The indicator 10 is arranged on the reference
plane F and the user views or touches the indicator 10
to confirm and distinguish the left side and the right side
of the main body 1. That is, the indicator 10 is provided
for the purpose of enabling the user to be aware of and
execute plural methods of holding the main body 1.
[0043] Thedisplay device 4 is set into a second open-
ing 1e (not shown) of the front side member 1a, and has
a rectangular display screen which is constructed of an
LCD (Liquid Crystal Display) and exposed to the exteri-
or.

[0044] The inside portion of the probe 2 is provided
with a tube-shaped waveguide 5 having an axis which
is the same as the center axis L1 of the probe 2. Also,
a thermopile 6 and a microcomputer 7 are provided in
the interior of the main body 1.

[0045] The thermopile 6 has an infrared ray sensor
and a temperature sensor (i.e., thermistor). The infrared
ray sensor is arranged along a line extending from the
center axis L1 of the probe 2. Accordingly, infrared rays
which radiate into the inside of the probe 2 arrive at the
infrared ray sensor via the waveguide 5. The microcom-
puter 7 is electronically connected to the switch 3, the
display device 4, and the thermopile 6.

(Method for using the ear type clinical thermometer)

[0046] Next, explanation will be made of a method of
using the ear type clinical thermometer shown in Fig. 1,
along with an example of operations of the ear type clin-
ical thermometer, making reference to Fig. 1 to Fig. 4.
Fig. 2 to Fig. 4 are explanatory views showing how to
use (how to hold) the ear type clinical thermometer
shown in Fig. 1.

[0047] Note that Fig. 2 to Fig. 4 depict a case in which
the user of the ear type clinical thermometer is measur-
ing the temperature of another person; however, the
method of use is the same in when the user and the
person whose temperature is being measured are the
same person.

[0048] First, the user turns on an electrical power
source switch (not shown) provided to the main body 1.
When this occurs, the microcomputer boots up and pre-
determined initial configurations (ex, battery check,
processing for preparing to take the measurement, etc.)
are performed. Then, after the initial configurations are
completed, the user presses the switch 3 to put the ther-
mometer into a state for beginning the measuring of the
eardrum (body) temperature (i.e., a state in which the
thermometer is waiting to begin the measuring).
[0049] After that, the user grips the thermometer, with
one end of the main body 1 (i.e., the side on which the
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switch 3 is provided) being faced upward, and by using
placement position of the index finger of the hand grip-
ping the main body 1 as a reference point. In other
words, the user directs the tip of the index finger toward
the one end of the main body 1 along the longitudinal
direction and determines the position at which the index
finger is to be placed with respect to the main body 1.
The user then holds the main body 1 by gripping it from
the front side in a natural fashion according to the posi-
tion of the index finger.

[0050] In the case when the person whose tempera-
ture is being measured has never had his temperature
measured by this ear type clinical thermometer before,
or when the opening of the external auditory canal and
the eardrum are located on the same straight line as
viewed from the side of the person's head, then the user
applies the tip of his index finger to the indicator 10 (i.
e., switch 3) as shown in Fig. 2, and then grips the main
body 1 from the front side in such a way that the index
finger is positioned along a line extending from the indi-
cator 10 (i.e., on the reference plane F) . This holding
method is called "holding method 1".

[0051] On the other hand, for example, if the user
knows that the eardrum of the person to be measured
is positioned more toward the rear portion of his head
(i.e., more toward the back side) than the opening of his
external auditory canal as viewed from the side of the
person's head, as shown in Fig. 3, then the user applies
the tip of the index finger to the left side of the indicator
10 of the switch 3, and then maintains the index finger
at its position on the left side of the line extending from
the indicator 10 (i.e., the left side of the reference plane
F) as he grips the main body 1 from the front side. This
holding method is called "holding method 2" (corre-
sponding to holding method 1 of the present invention).
[0052] However, for example, if the user knows that
the eardrum of the person to be measured is positioned
more towards the face (i.e., more toward the front side)
than the opening of his external auditory canal as
viewed from the side of the person's head, then the user
applies the tip of the index finger to the right side of the
indicator 10 of the switch 3 as shown in Fig. 4, and then
maintains the index finger at its position on the right side
of the line extending from the indicator 10 (i.e., the right
side of the reference plane F) as he grips the main body
1 from the front side. This holding method is called "hold-
ing method 3". (corresponding to holding method 2 of
the present invention.)

[0053] After that, the user holds the main body 1 ac-
cording to one of holding methods 1 to 3 and inserts the
tip of the probe 2 into the external auditory canal. At this
time, if the user is holding the main body 1 according to
holding method 1, the center axis L1 of the probe 2 is
substantially perpendicular to the plane of the inside
face of the index finger, as shown in Fig. 2.

[0054] Therefore, if the user leads the tip of the probe
2 into the opening of the external auditory canal with the
wrist being fixed in this position, then the probe 2 can
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be inserted into the external auditory canal at an angle
substantially perpendicular to the lip of the opening of
the external auditory canal (i.e., an angle of the probe 2
is substantially parallel to the opening of the external
auditory canal).

[0055] On the other hand, if the user grips the main
body 1 according to holding method 2, then the center
axis L1 of the probe 2 is turned toward the left side of
the inside face of the index finger, as shown in Fig. 3.
[0056] Therefore, if the user leads the tip of the probe
2 into the opening of the external auditory canal with the
wrist fixed in this position, then the probe cane be in-
serted into the external auditory canal while being
turned at an angle toward the rear portion of the person's
head with respect to the lip of the opening of the external
auditory canal (i.e., the probe is inserted in a direction
going from the opening of the external auditory canal to
the back side of the person to be measured).

[0057] Inthe case when the user holds the main body
1 according to holding method 3, then the center axis
L1 of the probe 2 is turned toward the right side of the
inside face of the index finger, as shown in Fig. 4.
[0058] Therefore, if the user leads the tip of the probe
2 into the opening of the external auditory canal with the
wrist being fixed in this position, then the probe can be
inserted into the external auditory canal while being
turned at an angle toward the person's face with respect
to the lip of the opening of the external auditory canal (i.
e., the probe is inserted in a direction going from the
opening of the external auditory canal to the front side
of the person to be measured).

[0059] Thus the probe 2 is inserted into the external
auditory canal in such a way so that the infrared ray sen-
sor faces the eardrum. Accordingly, the infrared rays
emitted from the eardrum can pass through the
waveguide 5 of the probe 2 to arrive at the infrared ray
sensor of the thermopile 6.

[0060] After this takes place, if the user presses the
switch 3 with the index finger that is gripping the main
body 1, then a signal to start measuring the temperature
of the eardrum is inputted to the microcomputer 7 from
the switch 3, and the measuring process starts after the
microcomputer 7 makes a start-measuring buzzer (not
shown) ring.

[0061] When the infrared ray sensor receives the in-
frared rays from the eardrum, the temperature of the in-
frared ray sensor rises. When the measuring processing
starts, the microcomputer 7 inputs a signal for starting
the measurement to the thermopile 6. When this start-
measuring signal is inputted to the thermopile 6, the in-
frared ray sensor inputs a signal to the microcomputer
7 during a predetermined measuring duration, which
signal being proportional to a temperature increase val-
ue in accordance with the amount of infrared rays re-
ceived with the infrared ray sensor. Also, the tempera-
ture sensor of the thermopile 6 inputs to the microcom-
puter 7 a signal corresponding to the temperature of the
infrared ray sensor's own.
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[0062] When this occurs, the microcomputer 7 calcu-
lates the temperature of the eardrum of the person to
be measured, based on the signal inputted from the in-
frared ray sensor and the temperature sensor, and after
the microcomputer 7 makes a measuring-completion
buzzer ring, it then displays the result of the calculation
onto the display device 4 and ends the measuring proc-
ess.

[0063] After that, the user or the person whose tem-
perature was measured can learn the body temperature
of the person measured by referencing the eardrum
(body) temperature which is displayed on the display de-
vice 4. Then, if this is the first time for the person having
been temperature-measured to have his body temper-
ature measured by this ear type clinical thermometer,
then the user changes the method of holding the main
body 1 to holding method 2 and holding method 3 and
measures the body temperature using each of these
holding methods.

[0064] After that, the user or the person being meas-
ured compares the results of the body temperature
measurement performed according to holding methods
1 to 3, and the holding method with which the highest
temperature is indicated is memorized as the appropri-
ate holding method (i.e., the appropriate measuring pos-
ture).

[0065] The reason forthis is that, with respect to hold-
ing methods with which the highest temperature was not
indicated, it can be assumed that the direction in which
the probe 2 was inserted into the external auditory canal
was not appropriate. Accordingly, the infrared rays from
the eardrum were cut off by the wall of the eardrum or
by the probe 2 or the like, and infrared rays which should
have arrived at the infrared ray sensor did not arrive at it.
[0066] Therefore, when the person's body tempera-
ture is to measured again in the future, if the user or the
person measured holds the main body 1 according to
the holding method which he remembers and operates
the ear type clinical thermometer according to one of the
methods described above, then it will be possible to take
the measurement of the body temperature in an appro-
priate measuring posture, and it will be possible to ob-
tain a correct value for the body temperature.

[0067] As explained above, in the ear type clinical
thermometer according to Embodiment 1 of the present
invention, a plurality of holding methods are prepared
which are to be executed according to directions in
which the probe is inserted into the external auditory ca-
nal, and the switch 3 is provided with an indicator 10 to
allow the user to recognize these plurality of holding
methods. Accordingly, if the user recognizes the indica-
tor 10 through his vision or touch, then the user can learn
that there are three methods of holding the main body
1, namely holding methods 1 to 3 described above. Also,
when the main body 1 is to be held, if the indicator 10 is
used as a reference to grip the main body 1 according
thereto, then the above-mentioned holding methods 1
to 3 can be executed easily.
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[0068] That is, holding methods 1 to 3 are similar to
each other in that the main body 1 is held from the front
side, and they are different from each other in that the
angles in which the main body 1 is held are slightly dif-
ferent from each other. The shape of the surface of the
front side member 1a along its shorter direction is a
curved surface similar to the surface of a round column,
so there is substantially no change in the user's tactile
sensation when the user changes from holding method
1 to holding method 2 or holding method 3. Further, the
only aspect that is different among holding methods 1
to 3 is the angle at which the main body 1 is gripped
from the front side, so the way it is held itself does not
change. Therefore, the angles of the wrists, elbow and
shoulder when the measuring posture is assumed is
substantially identical across holding methods 1 to 3.
[0069] Thus, since there is substantially no variation
in terms of the tactile sensation of the main body 1 and
the measuring posture across holding methods 1 to 3,
the user can experience substantially the same impres-
sion for use when using any of holding methods 1 to 3.
Therefore, now matter which of holding methods 1 to 3
the user uses to hold the main body 1 according to the
position of the eardrum of the person whose tempera-
ture is to be measured, it is still possible to assume a
natural and stable measuring posture.

[0070] Further, the indicator 10 is provided to the main
body 1, so it is possible to recognize and execute hold-
ing methods 1 to 3 according to the indicator 10. There-
fore, in the case when it is necessary to change the an-
gle at which the probe 2 is inserted into the external au-
ditory canal due to the position of the person's eardrum,
holding method can be changed with reference to the
indicator 10. The alteration of the method of holding the
main body 1 in order to change the direction in which
the probe 2 is inserted into the external auditory canal
can thus be performed easily. Therefore, the tempera-
ture of the person to be measured may be measured
appropriately

[0071] Thus, when the person who is to be measured
is using the ear type clinical thermometer for the first
time, if the person's body temperature is measured ac-
cording to each of holding methods 1 to 3 then it is pos-
sible to ascertain the most appropriate direction in which
to insert the probe 2 into the external auditory canal for
that person (i.e., the angle at which the eardrum can be
seen) . Then, if holding method which offers the most
appropriate insertion angle for that person is remem-
bered using the indicator 10 as a reference, then holding
method of the main body 1 can be easily reproduced in
the future using the indicator 10 as the reference. There-
fore, it becomes possible to repeat the most appropriate
direction of inserting the probe for that person in a reli-
able fashion.

[0072] Note that, according to Embodiment 1, the first
opening 1c is provided with the ring-shaped outer pe-
riphery 1d. This outer periphery 1d is substantially sym-
metrical along the reference plane F, and it serves as a

10

15

20

25

30

35

40

50

55

reference for the user to determine the placement posi-
tion of the index finger by tracing this outer periphery 1d
with the tip of the finger. Therefore, the outer periphery
1d also has an indicator function.

(Embodiment 2)

[0073] Fig. 5 (a)is afrontal view of the ear type clinical
thermometer according to Embodiment 2 of the present
invention, and Fig. 5(b) is a left side view of the ear type
clinical thermometer of Fig. 5(a). Embodiment 2 has
substantially the same construction as that of Embodi-
ment 1, except that the shape of the indicator is different
from that in Embodiment 1. Therefore, explanation of
the aspects common to the two embodiments will be
omitted, and explanation will be made of the points of
difference only.

[0074] As shown in Fig. 5(a) and Fig. 5(b), the indica-
tor 10A in Embodiment 2 is an embossed cross shape
arranged along the longitudinal direction and shorter di-
rection of the main body 1. The region of the indicator
10A arranged along the longitudinal direction of the
main body 1 is positioned on the reference plane F.
[0075] A method by which the ear type clinical ther-
mometer of Embodiment 2 is used is substantially sim-
ilar to that of Embodiment 1. At the time when the ear
type clinical thermometer is to be used, when the user
is to hold the main body 1 the user makes the tip of his
index finger contact with the region of the indicator which
corresponds to the longitudinal direction of the main
body 1 and uses this as a reference to grip the main
body 1. Accordingly, it becomes possible to execute
holding method 1 described above. Also, when the user
makes the tip of his index finger contact with the region
of the indicator which is on the left side of the reference
plane F along the main body's shorter direction and then
grips the main body using this as a reference, then it
becomes possible to execute holding method 2 de-
scribed above. Additionally, when the user makes the
tip of his index finger contact with the region of the indi-
cator which is on the right side of the reference plane F
along the main body's shorter direction and then grips
the main body using this as a reference, then it becomes
possible to execute holding method 3 described above.
[0076] Furthermore, when the user is to execute hold-
ing method 2 or holding method 3, if he visually or tac-
tilely recognizes the left-side edge portion and the right-
side edge portion of the region of the indicator 10A which
is provided along the shorter direction of the main body
1, then it is possible for the user to have some idea of
the position of his index finger at the time when holding
method 2 or holding method 3 is to be executed; there-
fore, it becomes easy to execute holding methods 2 and
3, and it becomes possible to take an appropriate body
temperature measurement.
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(Embodiment 3)

[0077] Fig. 6(a)is a frontal view of the ear type clinical
thermometer according to Embodiment 3 of the present
invention. As shown in Fig. 6(a), in the ear type clinical
thermometer according to Embodiment 3, on the two
sides of the indicator 10 shown in Fig. 1 there are formed
oval-shaped indicators 10 B4 and 10 B, embossed par-
allel to the indicator 10 and at equal distances from the
indicator 10. Except for this, the construction of Embod-
iment 3 is substantially similar to that of Embodiment 1.
[0078] A method by which the ear type clinical ther-
mometer of Embodiment 3 is used is substantially sim-
ilar to that of Embodiment 1. However, when the user is
to hold the main body 1, the user makes the tip of his
index finger contact with the indicator 10B; and uses
this as a reference to grip the main body 1, then it be-
comes possible to execute holding method 2. On the
other hand, when the user makes the tip of his index
finger contact with the indicator 10B, and uses this as
areference to grip the main body 1, it becomes possible
to execute holding method 3.

(Embodiment 4)

[0079] Fig. 6(b)is a frontal view of the ear type clinical
thermometer according to Embodiment 4 of the present
invention. As shown in Fig. 6(b), in the ear type clinical
thermometer according to Embodiment 4, there are four
round-shaped indicators 10C, to 10C, embossed (i.e.,
in convex) on the surface of the switch 3.

[0080] The indicators 10C4and 10C, are each formed
on the reference plane F along the longitudinal direction
of the main body , and the indicators 10C5 and 10C, are
each formed substantially symmetrical to each other
with respect to the reference plane F. Except for this, the
construction of Embodiment 4 is substantially similar to
that of Embodiment 1.

[0081] A method by which the ear type clinical ther-
mometer of Embodiment 4 is used is substantially sim-
ilar to that of Embodiment 1. However, when the user is
to hold the main body 1, the user makes the tip of his
index finger contact with at least one of the indicators
10C, and 10C, and uses this as a reference to grip the
main body 1, then it becomes possible to execute hold-
ing method 1. Also, when the user makes the tip of his
index finger contact with the indicator 10C5 and uses
this as a reference to grip the main body 1, it becomes
possible to execute holding method 2. Additionally,
when the user makes the tip of his index finger contact
with the indicator 10C, and uses this as a reference to
grip the main body 1, it becomes possible to execute
holding method 3 described above.

[0082] Note thatin Embodiment 4 the indicators 10C,
to 10C, are round in shape; however, as indicated in
Fig. 6(c), it is also possible to form them as triangle
shapes with their tips arranged so as to face out in the
directions to which the shorter direction and the longitu-
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dinal direction of the main body 1 extend.
(Embodiment 5)

[0083] Fig. 7(a) is a frontal view of the ear type clinical
thermometer according to Embodiment 5 of the present
invention, and Fig. 7(b) is a left side view of the ear type
clinical thermometer of Fig. 7(a). Embodiment 5 is dif-
ferent from Embodiments 1 to 4 in that a plurality of in-
dicators for allowing the user to recognize and execute
the plurality of main-body-holding methods are not pro-
vided to the surface of the switch 3, but are provided to
the surface of the front side member 1a of the main body
1.

[0084] Asshownin Fig. 7(a) and Fig. 7(b), on the front
side member 1a there are formed a plurality of semi-
spherical (i.e., appearing round in a plane view) indica-
tors 10D, to 10D,4. The respective indicators 10C; and
10C, are formed in the vicinity of the first opening 1c
and are arranged on the reference plane F, and the in-
dicators 10D and 10D, are arranged substantially sym-
metrically to each other with respect to the reference
plane F. Except for this, the construction of Embodiment
5 is substantially similar to that of Embodiment 1.
[0085] A method by which the ear type clinical ther-
mometer of Embodiment 5 is used is substantially sim-
ilar to that of Embodiment 4. That is, when the ear type
clinical thermometer is to be held, if the user makes the
tip of his index finger contact with at least one of the
indicators 10D4 and 10D, and uses this as a reference
to grip the main body 1, then holding method 1 can be
executed. If the user makes the tip of his index finger
contact with the indicator 10D and then grips the main
body 1, then it becomes possible to execute holding
method 2. Additionally, when the user makes the tip of
his index finger contact with the indicator 10D, and then
grips the main body 1, then it becomes possible to ex-
ecute holding method 3 described above.

[0086] Note thatin Embodiment 5 the indicators 10D,
to 10D, are semi-spherical in shape; however, the indi-
cators 10D, to 10D, may also be formed embossed
such that they are triangles in plane view as in Embod-
iment 4.

(Embodiment 6)

[0087] Fig. 8(a)is afrontal view of the ear type clinical
thermometer according to Embodiment 6 of the present
invention, Fig. 8(b) is a left side view of the ear type clin-
ical thermometer of Fig. 8(a), and Fig. 9(a) and Fig. 9
(b) are views depicting example variations of the ear
type clinical thermometer shown in Fig. 8. As shown in
Fig. 8, in Embodiment 6 there are a plurality of indicators
10E, to 10E; formed to the surface of the front side
member 1a of the main body 1. The indicators 10E, to
10E; are formed to the surface of the front side member
1a of the main body 1. Each of the indicators 10E, to
10E; is formed embossed in a belt shape.
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[0088] The indicator 10E, is formed on the reference
plane F running from the outer periphery 1d of the first
opening 1c to the other end of the main body 1. Further,
the indicators 10E, and 10E5 are formed running from
the outer periphery 1d to the other end symmetrically to
each other with respect to the reference plane F so as
to run along the index finger when the main body 1 is
being held according to holding method 2 and holding
method 3. Except for this, the construction of Embodi-
ment 6 is substantially similar to that of Embodiment 1.
[0089] A method by which the ear type clinical ther-
mometer of Embodiment 6 is used is substantially sim-
ilar to that of Embodiment 1. However, when the user is
to hold the main body 1, the user positions the tip of his
index finger along the indicator 10E,, then it becomes
possible to execute holding method 1. Also, when the
user positions the tip of his index finger along the indi-
cator 10E,, it becomes possible to execute holding
method 2. Additionally, when the user positions the tip
of his index finger along the indicator 10E5, it becomes
possible to execute holding method 3.

[0090] Note thatin Embodiment 6 there are provided
the three belt-shaped indicators 10E, to 10E5; however,
as shown in Fig. 9(a), it is also possible to provided belt-
shaped indicators 10F; and 10F, extending from the
outer periphery 1d to toward the other end and crossing
at the reference plane F (although the broken line por-
tion shown in Fig. 9(a) does not actually exist).

[0091] According to this construction, by positioning
the index finger between the two indicators 10F; and
10F 5 to assume the grip, it thus becomes possible to
execute holding method 1. Also, by determining the
placement position of the index finger according to the
part of the indicator 10F, toward the one end of the main
body 1 past the display device 4, it thus becomes pos-
sible to execute holding method 2. Additionally, by de-
termining the placement position of the index finger ac-
cording to the part of the indicator 10F, toward the one
end of the main body 1 past the display device 4, it thus
becomes possible to execute holding method 3.
[0092] Further, instead of the indicators 10E, to 10E;,
10F, and 10F, shown in Fig. 8 and Fig. 9(a), it is also
possible for the front side member 1a to be constructed
with indicators 10G, and 10G, provided at the vicinities
of the respective outer edge portions along the shorter
direction at approximately the middle area along the lon-
gitudinal direction of the front side member 1a, and ar-
ranged substantially symmetrically to each other with re-
spect to the reference plane F and being round-shaped
in plane view.

[0093] According to this construction, by positioning
the index finger along the central line of the longitudinal
direction (i.e., along the reference plane F) of the front
side member 1a, it thus becomes possible to execute
holding method 1. Also, by determining the position of
the index finger according to the indicator 10G;, it thus
becomes possible to execute holding method 2. Addi-
tionally, by determining the position of placing the index
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finger according to the indicator 10G, it thus becomes
possible to execute holding method 3.

[0094] Notethattheindicators 10E, to 10E;, 10F, and
10F, shown in Fig. 8(a)(b) and Fig. 9(a) may be shaped
as dotted lines in their plane view, instead of being belt-
shaped. As long as the user can discern and recognize
the plurality of holding methods, as regards the shape
of the indicators, any shape, pattern, color or combina-
tion thereof may be employed therefor. For example, it
is also possible to form the indicator by painting the main
body and the switch in different ways according to the
holding methods.

[0095] The above-mentioned Embodiments 1to 6 are
constructed with the indicators that are embossed (in a
convex fashion); however, the convex indicators may al-
so0 be formed integrally with the main body 1, or may be
attached after the main body 1 is formed.

[0096] It is also possible for the indicators to be
formed in a concave fashion to the surface of the main
body or the switch, or printed or drafted onto the surface
of main body or the switch, or adhered as stickers onto
the surface of the main body or the switch.

[0097] No matter which of the above methods is used,
as long as there is provided a sufficient height difference
to enable recognition of the border between the main
body and the switch by tracing this border with the finger,
then it is possible to recognize the plurality of holding
methods visually or tactilely. However, in the case where
the surfaces of the indicators are flush with the main
body and the switch, then it is only possible to recognize
the plurality of holding methods visually.

[0098] Further, it is also possible for each of holding
methods 1 to 3 to be constructed from a combination of
a plurality of sets of indicators. For example, it is possi-
ble to adopt a construction having combination of a plu-
rality of indicators which show the respective positions
for the index finger, the thumb and the ring finger for
each of holding methods 1 to 3.

(Embodiment 7)

[0099] Fig. 10 (a) is a frontal view of the ear type clin-
ical thermometer according to Embodiment 7 of the
presentinvention, Fig. 10(b) is a left side view of the ear
type clinical thermometer shown in Fig. 10(a), and Fig.
10(c) is a frontal view showing an example variation of
the ear type clinical thermometer shown in Figs. 10(a)
and (b).

[0100] Embodiment 7 is different from Embodiments
1 to 6 in that instead of the indicators explained in con-
nection with Embodiments 1 to 6, there are a plurality of
start-measuring switches provided to the main body 1,
for allowing the user to recognize the plural methods of
holding the main body 1.

[0101] As shown in Fig. 10(a) and Fig. 10(b), on one
end side along the longitudinal direction of the front side
member 1a, there are formed a plurality of switches 3A,
to 3A3, which are triangular in their plane view, in such
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a state that they protrude from the surface of the front
side member 1a. Switch 3A, is provided on the refer-
ence plane F in a state such that one of the tips thereof
faces in the direction of the one end of the front side
member 1a along its longitudinal direction. The switches
3A, and 3A; are provided substantially symmetrically to
each other with respect to the reference plane F, in such
a state that one tip of each switch is facing out in the
direction in which the shorter direction of the front side
member 1a extends (i.e., in the directions perpendicular
to the reference plane F).

[0102] In other words, the switches 3A; to 3A; are
provided in substantially the same positions as the indi-
cators 10D, to 10D5 of Embodiment 5. Except for this,
the construction of Embodiment 7 is substantially similar
to that of Embodiment 1.

[0103] A method for using the ear type clinical ther-
mometer according to Embodiment 7 uses substantially
the same method as in the case of Embodiment 5 to
execute holding methods 1 to 3. However, what is dif-
ferent from Embodiment 5 is the switches are provided
at the positions of the indicators. That is, the switches
are provided in accordance with the methods of holding
the main body, so it is not necessary for the user to move
the index finger in order to press the switches.

[0104] Accordingto Embodiment7,itis not necessary
to provide indicators such as those of Embodiments 1
to 6; therefore, as compared with a case where, when
the ear type clinical thermometer according to Embodi-
ments 1 to 6 is to be manufactured, the indicators are
made as separate units from the main body and the
switches, the number of parts used for the ear type clin-
ical thermometer and the number of processes needed
to produce it are fewer.

[0105] Note thatin Embodiment 7 the switches 3A4 to
3A; have a triangular shape in plane view, as shown in
Fig. 10(a) and Fig. 10(b); however, it is also possible to
construct the switches 3A, to 3A5 having a round shape
in plane view (i.e., having a semi-spherical shape), as
shown in Fig. 10(c). Also, a switch 3A, corresponding
to holding method 1 may be provided on the reference
plane F.

(Embodiment 8)

[0106] Fig. 11(a)is a frontal view showing a part of the
ear type clinical thermometer according to Embodiment
8 of the present invention, and Figs. 11(b) to (e) are fron-
tal views showing example variations of the ear type
clinical thermometer shown in Fig. 11(a). Embodiment
7 is different from Embodiments 1 to 7 in that a switch
for starting the measuring, which is used in common
across holding methods 1 to 3, has the function of indi-
cating holding method.

[0107] AsshowninFig. 10(a), the one end of the front
side member 1a along its longitudinal direction is pro-
vided with a switch 3B which is shaped as an isosceles
triangle in its plane view. The switch 3B protrudes from
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1"

the front side member 1a, with the tip thereof that is op-
posite the base of the triangle being arranged on the
reference plane F, and the triangle being substantially
symmetrical with respect to the reference plane F.
[0108] According to a method for using the ear type
clinical thermometer according to Embodiment 8, the
user executes holding methods 1 to 3 according to the
planar shape of the switch 3B (i.e., according to the cor-
ners of the isosceles triangle). That is, in the case when
the user is to execute holding method 1, the user deter-
mines the placement position of the index finger accord-
ing to the corner arranged on the reference plane F.
[0109] On the other hand, in the case when the user
is to execute holding method 2, the user determines the
placement position of the index finger according to the
corner of the triangle that is on the left side of the refer-
ence plane F. On the other hand, in the case when the
user is to execute holding method 2, the user deter-
mines the placement position of the index finger accord-
ing to the corner of the triangle that is on the right side
of the reference plane F.

[0110] As in the case of Embodiment 7, according to
Embodiment 8 it is not necessary to provide indicators;
therefore, as compared with a case where, when the ear
type clinical thermometer according to Embodiments 1
to 6 is to be manufactured, the indicators are made as
separate units from the main body and the switches, the
number of parts used for the ear type clinical thermom-
eter and the number of processes needed to produce it
are fewer.

[0111] Note that it is sufficient if the shape of the
switch is substantially symmetrical with respect to the
reference plane F. However, particularly if a shape is
used which has its tip arranged on a straight line being
perpendicular to the reference plane F, then holding
methods 1 to 3 can be executed by substantially the
same method as that in Embodiment 8 shown in Fig. 11
(a). For example, as in the case of a switch 3C and a
switch 3D shown in Fig. 11(b) and Fig. 11(c), the shape
may be star-shaped or pentagon shaped in plane view.
The star shape shown in Fig. 11(b) has four corners with
an acute angle (i.e., four vertexes); however, the
number of acute corners is not limited.

[0112] Further, if the shape of the switch is substan-
tially symmetrical with respect to the reference plane F,
then it may have a heart or boomerang shape in plane
view as shown by switch 3E in Fig. 11(d). It may also be
a rectangle in plane view, having its longer direction go-
ing along the shorter direction of the front side member
1a, as shown by switch 3F in Fig. 11(e). Further, as
shown in Fig. 11(c), a convex or concave portion may
be provided to the center of the switch so that the user
can know where the center of the switch is.

(Embodiment 9)

[0113] Fig. 12(a) is a frontal view of the ear type clin-
ical thermometer according to Embodiment 9 of the
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presentinvention, Fig. 12(b) is a end view of the ear type
clinical thermometer shown in Fig. 12(a), taken along a
line A-A, and Fig. 12(c) is a left side view of the ear type
clinical thermometer shown in Fig. 12(a).

[0114] Embodiment 9 is different from Embodiments
1 to 8 in that instead of providing the indicators or the
switch having the indicator function, a surface (i.e., an
indicator surface) is provided to the main body to allow
the user to recognize the plurality of main-body-holding
methods. Note that Embodiment 9 has a common con-
struction shared with Embodiment 1, so explanation of
the portion of common construction is omitted and ex-
planation will be made of the points of difference only.
[0115] Asshownin Fig. 12(a) and Fig. 12(c), the main
body 11 of the ear type clinical thermometer has the lon-
gitudinal direction and the shorter direction and its width
becomes progressively narrower down the longitudinal
direction from the one end towards the other end. The
one end along the longitudinal direction of the main body
11 (i.e., the flat surface side of the main body 11) is
formed with a surface for providing the probe 2, and the
probe 2 is fixed to this surface. The center axis L1 of the
probe 2 is arranged on the reference plane F as in Em-
bodiment 1, and the main body 11 is substantially sym-
metrical with respect to the reference plane F.

[0116] On the front side of the main body 11 there are
formed a plurality of joined, substantially flat surfaces
aligned along the shorter direction of the main body 11
in such a way that neighboring surfaces form an interior
angle of 10° to 170°. That is, there are formed an indi-
cator surface 12 and an indicator surface 13 which are
substantially flat surfaces and are substantially symmet-
rical to each other with respect to the reference plane F.
[0117] As shown in Fig. 12(b), the indicator surface
12 and the indicator surface 13 are joined along the
shorter direction of the main body 11 so as to form an
interior angle of 120°. Each of the indicator surfaces 12
and 13 forms a single surface (i.e., a surface having no
ridge) running from the one end to the other end along
the longitudinal direction of the main body 11.

[0118] Further, the front side of the main body 11 is
provided with the opening on the one end side along the
longitudinal direction of the main body 11, and the start-
measuring switch 3 is arranged substantially symmetri-
cally with respect to the reference plane F and exposed
from the opening out to the outer surface. On the other
hand, the surface shape of the back side of the main
body 11 is substantially arc-shaped, as shown in Fig. 12
(b).

[0119] Note that a location at which the line A-A is
drawn is a part where a given part of a finger (ex, the
index finger) for pressing the switch 3, which can be an-
ywhere from the tip of the finger to the second knuckle
of that finger, will be placed when the main body 11 is
being held.

[0120] The eartype clinical thermometer according to
Embodiment 9 is prepared for the above-mentioned
holding methods 1 to 3, as in Embodiment 1. That is, in
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the case when the user is to execute holding method 1,
the user positions the index finger, which is to be the
reference for holding the main body 11, along the border
(i.e., along the ridge) between the indicator surface 12
and the indicator surface 13 in such a state so as to be
able to press the switch 3 (see index finger f1 indicated
by broken line in Fig. 12(b)). After that, the user deter-
mines the position of the other fingers and the palm and
grips the main body 11 according to the positioning of
the index finger so that the grip is not unnatural or un-
steady. In other words, the user grips the main body 11
naturally according to the positioning of the index finger.
[0121] On the other hand, in the case when the user
is to execute holding method 2, the user positions the
index finger on the indicator surface 12 in such a state
as to be able to depress the switch 3 (see index finger
f2 indicated by the broken line in Fig. 12(b)), and then
the user grips the main body 11 naturally. On the other
hand, in the case when the user is to execute holding
method 3, the user positions the index finger on the in-
dicator surface 13 in such a state as to be able to de-
press the switch 3 (see index finger f3 indicated by the
broken line in Fig. 12(b)), and then the user grips the
main body 11 naturally. Except for this, the method of
use of the ear type clinical thermometer according to
Embodiment 9 is substantially similar to that of Embod-
iment 1.

[0122] According to Embodiment 9 the indicator sur-
faces 12 and 13 are provided to the front side of the main
body 11, so the user can recognize that there are holding
methods 1 to 3 with respect to the main body 11, based
on the indicator surfaces 12 and 13 and the border be-
tween them, and also can easily execute holding meth-
ods 1 to 3 according to the indicator surfaces 12 and 13
and the border between them.

[0123] Therefore, it becomes possible to insert the
probe 2 at an insertion angle (i.e., direction) which is
most appropriate for the person whose temperature is
to be measured, and a body temperature can be meas-
ured appropriately. Further, the main-body-holding
method that is most appropriate for the person to be
measured can be easily repeated according to the indi-
cator surfaces 12 and 13.

[0124] Note that, as was explained in connection with
Embodiment 9, in the ear type clinical thermometer hav-
ing the indicator surfaces according to the present in-
vention, the indicator surfaces themselves or the border
between the indicator surfaces may be used as the ref-
erence when the positioning is to be determined for the
part of the hand (which is the index finger in this case)
which is to be the reference for the holding methods.
[0125] Further, itis also possible to use a construction
such as is shown in Fig. 12(d), in which the back side of
the main body 11 is constructed as a flat surface which
is perpendicular to the reference plane F, so that the end
face of the main body 11 has a shape of an isosceles
triangle when the ear type clinical thermometer shown
in Fig. 12(a) is cut along the line A-A.
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(Embodiment 10)

[0126] Fig. 13(a) is a frontal view of the ear type clin-
ical thermometer according to Embodiment 10 of the
present invention, Fig. 13(b) is an end view of the ear
type clinical thermometer of Fig. 13(a) taken along a line
B-B, and Fig. 13(c) is a left side view of the ear type
clinical thermometer shown in Fig. 13(a). Embodiment
10 has a common construction shared with Embodiment
9, so explanation of the portion of common construction
is omitted and explanation will be made of the points of
difference only.

[0127] AsshowninFig. 13(a) and Fig. 13(c), substan-
tially flat indicator surfaces 15 to 17 being substantially
symmetrical to each other with respect to the reference
plane F are formed on the front side of the main body
11, which are successively aligned along the shorter di-
rection of the main body 11. As shown in Fig. 12(b), the
indicator surface 15 is perpendicular to the reference
plane F, and the indicator surfaces 16 and 17 are joined
to the indicator surface 15 at an interior angle of 150°.

[0128] Further, the front side of the main body 11 is
provided with the opening on the one end portion along
the longitudinal direction of the main body 11, and the
start-measuring switch 3 is arranged substantially sym-
metrically with respect to the reference plane F and ex-
posed from the opening out to the outer surface. On the
other hand, the surface shape of the back side of the
main body 11 is substantially arc-shaped, as shown in
Fig. 13(b).

[0129] Note that in Fig. 13(a), a location at which the
line B-B is drawn is a part where a given part of a finger
(ex, the index finger) for pressing the switch 3, which
can be anywhere from the tip of the finger to the second
knuckle of the finger, will be placed when the main body
11 is being held.

[0130] The eartype clinical thermometer according to
Embodiment 10 can be used with the above-mentioned
holding methods 1 to 3, as in Embodiment 9. That is, in
the case when the user is to execute holding method 1,
the user positions the index finger along the central line
of along the longitudinal direction of the indicator surface
15 (i.e., along the reference plane F) in such a state so
as to able to press the switch 3 (see index finger f1 in-
dicated by broken line in Fig. 13(b)), After that, the user
grips the main body 11 naturally according to the posi-
tioning of the index finger.

[0131] On the other hand, in the case when the user
is to execute holding method 2, the user positions the
index finger on the indicator surface 16 in such a state
as to be able to depress the switch 3 (see index finger
f2 indicated by the broken line in Fig. 13(b)), and then
the user grips the main body 11 naturally. On the other
hand, in the case when the user is to execute holding
method 3, the user positions the index finger on the in-
dicator surface 17 in such a state as to be able to de-
press the switch 3 (see index finger f3 indicated by the
broken line in Fig. 13(b)), and then the user grips the
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main body 11 naturally. Except for this, the method of
use of the ear type clinical thermometer according to
Embodiment 10 is substantially similar to that of Embod-
iment 9.

[0132] According to Embodiment 10, user can recog-
nize holding methods 1 to 3 based on the indicator sur-
faces 15 to 17, and also can easily execute holding
methods 1 to 3 according to the indicator surfaces 15 to
17.

[0133] Further, it is also possible to employ a con-
struction such as is shown in Fig. 13(d), in which the
back side of a main body 14 is constructed as a flat sur-
face which is substantially symmetrical with respect to
the reference plane F, so that the end face of the main
body 14 having the shape of an pentagon can be ob-
tained when the ear type clinical thermometer shown in
Fig. 13(a) is cut along the line B-B. That is, in the ear
type clinical thermometer according to Embodiment 9
and Embodiment 10, a construction may be employed
in which an end surface taken along the shorter direction
of the main body 11 or main body 14 has a polygonal
shape.

[0134] Note that, with Embodiments 1 to 10, explana-
tions have been made of the ear type clinical thermom-
eter with three possible methods of holding it; however,
as long as a plurality of holding methods are possible,
there may be provided any number of holding methods.
[0135] Further, in Embodiments 1 to 10 the index fin-
ger was given as an example of a part of the hand which
is to serve as the reference for the grips on the main
body of the ear type clinical thermometer; however, in
the case when the finger which is to press the start-
measuring switch is a finger other than the index finger
(such as the middle finger, for example), then the middle
finger may be used as the reference to determine the
holding method. Also, the part of the hand serving as
the reference may be a part which makes contact with
the main body and supports the main body when the
main body is being held, for example, a thumb, middle
finger, ring finger, little finger, palm (especially the the-
nar), base of the index finger or the middle finger, or the
like.

[0136] According to the ear type clinical thermometer
of the present invention, which is used for measuring
the eardrum temperature, it becomes possible to hold
the main body in such a way that it is possible to change
the angle of the probe in relationship to the external au-
ditory canal, depending on the position of the eardrum
of the person whose temperature is to be measured.

INDUSTRIAL APPLICABILITY

[0137] According to the above description, in an ear
type clinical thermometer according to the present in-
vention it is possible to measure infrared rays emitted
from an eardrum using an infrared ray sensor in non-
contact way, and an eardrum temperature can be easily
measured regardless of the position of the eardrum of
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the person whose temperature is to be measured.

Claims

1.

An ear type clinical thermometer comprising:

a main body to be held by hand at a time when
an eardrum temperature is to be measured;
and

a probe fixed to the main body while protruding
from the main body and to be inserted into an
external auditory canal of a person whose ear-
drum temperature is to be measured at the time
when the measurement is to be taken, charac-
terized in that

the main body has a side at which the probe
protrudes from the main body and a side oppo-
site to this side, and the side opposite to the
side at which the probe protrudes from the main
body is constructed of a curved surface having
a substantially constant curvature along a di-
rection perpendicular to a reference plane con-
taining a center axis of the probe.

An ear type clinical thermometer according to claim
1, characterized in that the side opposite to the
side at which the probe protrudes from the main
body may be constructed as a curved surface which
is shaped substantially as an arc in an end face
when the main body is cut at a plane which is per-
pendicular to the reference plane.

An ear type clinical thermometer comprising:

a main body to be held by hand at a time when
an eardrum temperature is to be measured,;
and

a probe fixed to the main body while protruding
from the main body and to be inserted into an
external auditory canal of a person whose ear-
drum temperature is to be measured at the time
when the measurement is to be taken, charac-
terized in that:

the main body has an indicator for allowing
a user to recognize a plurality of main-
body-holding methods differing according
to directions in which the probe is to be in-
serted into the external auditory canal of
the person whose temperature is to be
measured.

An ear type clinical thermometer according to claim
3, further comprising a switch for starting the meas-
uring of the eardrum temperature, which is used
commonly across all of the plurality of main-body-
holding methods, characterized in that the indica-
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10.

1.

12.

tor is provided to a surface of the switch.

An ear type clinical thermometer according to claim
3 or 4, characterized in that the indicator is ar-
ranged on a reference plane which contains a cent-
er axis of the probe.

An ear type clinical thermometer according to any
one of claims 3 to 5, further characterized in that
the indicators are arranged on both sides of the ref-
erence plane containing the center axis of the
probe.

An ear type clinical thermometer according to any
one of claims 3 to 6, characterized in that: the main
body has a side at which the probe protrudes from
the main body and a side opposite to this side; and
the side opposite to the side at which the probe pro-
trudes from the main body is constructed of a
curved surface having a substantially constant cur-
vature along a direction perpendicular to the refer-
ence plane.

An ear type clinical thermometer according to any
one of claims 3 to 7, characterized in that the in-
dicator allows the user to recognize, as the plurality
of main-body-holding methods, a holding method 1
used in a case when the direction in which the probe
is to be inserted is a direction going from an opening
of the external auditory canal to a back side of the
person whose temperature is to be measured, and
a holding method 2 used in a case when the direc-
tion in which the probe is to be inserted is a direction
going from the opening of the external auditory ca-
nal to a front side of the person whose temperature
is to be measured.

An ear type clinical thermometer according to any
one of claims 3 to 8, characterized in that the in-
dicator allows the user to recognize, with respect to
the plurality of main-body-holding methods, loca-
tions on the main body at which a portion of the hand
which is to be a reference for the respective holding
methods is to be positioned.

An ear type clinical thermometer according to claim
9, characterized in that the portion of the hand
which is to become the reference for the main-body-
holding methods is an index finger.

An ear type clinical thermometer according to any
one of claims 3 to 10, characterized in that the in-
dicator is adhered.

An ear type clinical thermometer according to any
one of claims 3 to 10, characterized in that the in-
dicator is printed.



13.

14.

15.

16.

17.

18.

19.

27

An ear type clinical thermometer according to any
one of claims 3 to 10, characterized in that the in-
dicator is constructed as a convex portion.

An ear type clinical thermometer according to any
one of claims 2 to 9, characterized in that the in-
dicator is constructed as a concave portion.

An ear type clinical thermometer, characterized by
comprising: a main body to be held by hand at a
time when an eardrum temperature is to be meas-
ured; a probe fixed to the main body while protrud-
ing from the main body and to be inserted into an
external auditory canal of a person whose eardrum
temperature is to be measured at the time when the
measurement is to be taken; and a plurality of start-
measuring switches provided in accordance with a
plurality main-body-holding methods differing ac-
cording to directions in which the probe is to be in-
serted into the external auditory canal of the person
whose temperature is to be measured.

An ear type clinical thermometer according to claim
15, characterized in that at least one of the plural-
ity of switches is arranged on a reference plane con-
taining a center axis of the probe.

An ear type clinical thermometer according to claim
15, characterized in that the plurality of switches
are arranged to both sides of a reference plane con-
taining a center axis of the probe.

An ear type clinical thermometer according to any
one of claims 15 to 17, characterized in that the
main body has a side at which the probe protrudes
from the main body and a side opposite to this side,
and the side opposite to the side at which the probe
protrudes from the main body is constructed of a
curved surface having a substantially constant cur-
vature along a direction perpendicular to the refer-
ence plane containing the center axis of the probe.

An ear type clinical thermometer, characterized by
comprising: a main body to be held by hand at a
time when an eardrum temperature is to be meas-
ured; a probe fixed to the main body while protrud-
ing from the main body and to be inserted into an
external auditory canal of a person whose eardrum
temperature is to be measured at the time when the
measurement is to be taken; and a start-measuring
switch which is used in common across a plurality
of main-body-holding methods differing according
to directions in which the probe is to be inserted into
the external auditory canal of the person whose
temperature is to be measured, and having a shape
which can allow a user to recognize the plurality of
main-body-holding methods.
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20.

21,

22,

23.

24,

28

An ear type clinical thermometer according to claim
19, characterized in that the start-measuring
switch is arranged in a substantially symmetrical
fashion with respect to a reference plane which con-
tains a center axis of the probe.

An ear type clinical thermometer according to claim
19 or 20, characterized in that: the main body has
a side at which the probe protrudes from the main
body and a side opposite to this side; and the side
opposite to the side at which the probe protrudes
from the main body is constructed of a curved sur-
face having a substantially constant curvature
along a direction perpendicular to the reference
plane containing the center axis of the probe.

An ear type clinical thermometer comprising: a main
body to be held by hand at a time when an eardrum
temperature is to be measured ; and a probe fixed
to the main body while protruding from the main
body and to be inserted into an external auditory
canal of a person whose eardrum temperature is to
be measured at the time when the measurement is
to be taken, characterized in that the main body
comprises an indicator surface for allowing a user
to recognize a plurality of main-body-holding meth-
ods differing according to directions in which the
probe is to be inserted into the external auditory ca-
nal of the person whose temperature is to be meas-
ured.

An ear type clinical thermometer according to claim
22, characterized in that the indicator surface is
comprised of a plurality of surfaces and the plurality
of surfaces are arranged substantially symmetrical-
ly with respect to a reference plane containing a
centar axis of the probe.

An ear type clinical thermometer according to claim
22 or 23, characterized in that the indicator sur-
face is comprised of a plurality of substantially flat
surfaces and the substantially flat surfaces are
aligned along a direction that is perpendicular to the
reference plane being joined in such a way that
neighboring substantially flat surfaces form an inte-
rior angle of 10° to 170°.
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