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(57 ABSTRACT

A worn type electronic device comprises: a light emitting
element for emitting a light having a specified wave length
and a light guide means for guiding the light emitted from
the light emitting element in a specified direction; the light
emitting element disposed in a body of the worn type
electronic device, wherein a light emission of the light
emitting element is controlled based on the control of the
worn type electronic device; and the light guide means
including at least one of a body side light guide means
disposed in the body of the worn type electronic device and
a band side light guide means disposed in a band, wherein
the light emitted from the light emitting element is emitted
from the surface of the body of the worn type electronic
device via the body side light guide means; or wherein the
light emitted from the light emitting element is emitted from
the surface of the band via the band side light guide means.
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WORN TYPE ELECTRONIC DEVICE AND
BIOLOGICAL MEASURING APPARATUS
PROVIDED WITH THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a worn type elec-
tronic device provided with a light emitting means for
emitting a light from the worn type electronic device, such
as a worn type electronic device configured in such a manner
that a band or a body that configures an electronic wrist
watch or the like is provided with a light emitting means, and
a biological measuring apparatus provided with the worn
type electronic device.

[0002] Moreover, the present invention relates to a bio-
logical measuring apparatus for measuring biological infor-
mation of a user by using a worn type electronic device
provided with a pulse wave measuring apparatus for mea-
suring a pulse wave, a body temperature measuring appa-
ratus for measuring a body temperature, a sweat measuring
apparatus for measuring a sweating degree or the like, in
particular, a body-mounted type exercise training support
apparatus having a function of advising a user who exercises
oneself.

BACKGROUND ART

[0003] An electronic wrist watch is provided with a light
emitting means such as a small lamp, a light emitting diode
(LED), and an electro luminescence (EL) element in which
a substance emits a light by energy obtained from an
excitation source. Consequently, time information and so on
can be read by irradiating a display device even in a dark
place.

[0004] In recent years, there has been proposed an elec-
tronic wrist watch having a function of irradiating other than
a display device or of emitting a light from a watch body. For
such an electronic wrist watch, the watch body is provided
with a light emitting means on the side face thereof for
irradiating a periphery like a flashlight, or a light is emitted
from a part of the watch body, thereby improving the
fashionable property of an electronic wrist watch itself and
a visibility from other persons.

[0005] In particular, for an electronic device configured in
such a manner that a band that is connected to an electronic
wrist watch body is provided with a light emitter, an area for
emitting a light can be comparatively enlarged, thereby
enabling a further light emitting production other than a light
emission for the display device. In addition, the electronic
wrist watch is outstanding and a visibility from a periphery
can be improved, thereby improving a safety in the case in
which the electronic wrist watch is worn at night. (As an
example, see Patent document 1 (Japanese Patent Applica-
tion Laid-Open Publication No. 11 (1999)-103912) and
Patent document 2 (Japanese Registered Utility Model No.
3063339).)

[0006] The conventional art disclosed in Patent document
1 is provided with an EL element in a band of an electronic
wrist watch. Patent document 1 describes that a light is
emitted from the band by the EL element, thereby improving
a fashionable property as jewelry or an accessory, and that
the highly flexible EL element is used, thereby improving a
durability of the light emitting means.
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[0007] The conventional art will be described below with
reference to the drawing. FIG. 23 is a figure redrawn in order
to simplify the description of the conventional art disclosed
in Patent document 1 without departing from the scope of
the conventional art. A numeral 100 represents an electronic
wrist watch body, a numeral 101 represents a band, a
numeral 102 represents a casing, a numeral 103 represents
a power source, a numeral 104 represents a switch means, a
numeral 105 represents a battery, and a numeral 106 repre-
sents an EL element.

[0008] For the conventional art disclosed in Patent docu-
ment 1, a light is emitted from the EL element 106 formed
in the band 101 that is connected to the electronic wrist
watch body 100. A power is supplied to the EL element 106
installed in the band 101 made of a transparent resin member
or a semitransparent resin member from the battery 105
installed in the casing 102 connected to the band 101.

[0009] The power source 103 controls the power to be
supplied from the battery 105 in such a manner that a
method of a power supply to the EL element 106 is modified
to a stationary supply, an intermittent supply, and a transient
supply or the like, thereby generating a predetermined light
emitting pattern. A vibration sensor (not shown) can be
installed in the power source 103, and a user motion can be
the trigger of a light emitting. The sensing of a vibration
sensor (not shown) can be switched to an active one or an
inactive one by operating the switch means 104 installed to
the casing 102.

[0010] The conventional art disclosed in Patent document
2 is provided with an EL element in a dial and a band of an
electronic wrist watch. The conventional art will be
described below with reference to the drawing. FIG. 24 is a
figure redrawn in order to simplify the description of the
conventional art disclosed in Patent document 2 without
departing from the scope of the conventional art.

[0011] A numeral 200 represents an electronic wrist watch
body, a numeral 201 represents a dial, a numeral 202
represents a band, a numeral 203 represents a flexible panel,
a numeral 204 represents a switch means, and numerals 291
to 298 represent EL elements. The EL elements 291 to 298,
which can display a predetermined picture or figure (for
instance, a dolphin), are disposed on the back face of the dial
201 and on the flexible panel 203. Lights are emitted from
the EL elements 291 to 298 by current flowing.

[0012] The flexible panel 203 is disposed in the band 202.
The band 202 is made of a member having a translucency in
such a manner that lights emitted from the EL elements 291
to 298 are visible. Holes are formed in the dial 201 in such
a manner that the EL elements 294 and 295 are visible.

[0013] The flexible panel 203 is disposed through an
opening portion (not shown) of the electronic wrist watch
body 200 and is electrically connected to a control section
(not shown) disposed in the electronic wrist watch body 200.
The control section controls a predetermined light emitting
pattern of the EL elements 291 to 298 and enables a
production effect such as a movement of a dolphin picture on
the band 202 and from the band 202 to the dial 201.

[0014] The switch means 204 becomes a trigger for start-
ing the light emission, or a vibration sensor or an angle
sensor (not shown) that is a trigger for starting the light
emission is activated or inactivated by the switch means 204.
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[0015] Patent document 2 describes that a visibility in
walking at night and an entertainment can be improved by
such a configuration since lights are emitted from the dial
and the band in an integrated manner.

[0016] Itis said that the energy sources required for action
of human beings are generally a protein, a sugar, and a lipid.
The three sources are not always uniformly converted to
energy but have an order of conversion corresponding to the
conditions of action of human beings.

[0017] The protein of the three sources is converted last.
As a protein, a muscle is decomposed to be energy after all
of the sugar and the lipid is converted to energy. Conse-
quently, in ordinary life and exercise conditions, the sugar
and the lipid are used as energy sources.

[0018] The sugar and the lipid are differently used depend-
ing on exercise intensity. In the case in which exercise
intensity is high, the sugar stored in a liver or a muscle is
used as an energy source. To the contrary, in the case in
which exercise intensity is low, the lipid is used as an energy
source. Energy can be obtained by an oxygenic metabolism
in which an energy source is decomposed by oxygen and an
anoxic metabolism using no oxygen.

[0019] The energy that is obtained by an anoxic metabo-
lism is utilized for exercise that requires an instantaneous
force. However, the energy is small in such a manner that the
energy source is exhausted by the full power exercise of
approximately 40 seconds, and can be ignored in long-time
exercise. Consequently, an energy consumption in long-time
exercise is in almost proportion to an oxygen consumption
amount.

[0020] Exercise intensity is an index that indicates inten-
sity of exercise or a load to be applied to a body. And
exercise intensity indicates a certain percentage of oxygen
consumption during exercise in the case in which the
maximum oxygen consumption amount is defined as 100%.
As a value of the percentage is larger, energy consumption
is larger, that is to say, a load to be applied to a body is larger.

[0021] A value of exercise intensity is not specified cor-
responding to exercise to be carried out or a type of exercise.
Even in the case in which the identical exercise is carried
out, a value of exercise intensity is different depending on
each person. In order to know the precise value of exercise
intensity, an oxygen consumption amount during exercise
must be measured.

[0022] However, since a large-scale system and technical
knowledge are required for the measurement, it is generally
difficult to know the value of exercise intensity. Accordingly,
in recent years, the value of exercise intensity has been
obtained based on a heart rate in almost proportion to an
oxygen consumption amount in many cases. That is to say,
a load to be applied to a body can be known by a heart rate.

[0023] A heart rate is a value of a heart beat that is
obtained in a certain period. In general, heart beats per one
minute are adopted in many cases for easy understanding.

[0024] As described above, the lipid is used as an energy
source during exercise having low exercise intensity, and the
sugar is used as an energy source during exercise having
high exercise intensity. Recently, in consideration of such
conditions, many discussions have been performed to deter-
mine which of the sugar and the lipid is utilized as an energy
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source. In addition, many proposals have been made to
apply such a thought to a development of body muscles, a
diet, and a prevention of a life-style related disease or the
like.

[0025] Moreover, in recent years, exercise intensity has
been used for exercise training. For instance, it is reported
that it is better to carry out exercise training in such a manner
that exercise intensity is maintained to be the range of 70%
to 80% in order to improve a stamina or a basic physical
strength and to be the range of 40% to 60% in order to
prevent a life-style related disease.

[0026] In consideration of such conditions, as one of
methods for implementing a moderate amount of exercise
training, it is known that a heart rate that is calculated from
exercise intensity is used as an exercise training index,
thereby adjusting an amount of exercise. That is to say, target
exercise intensity should be set, and should be managed by
using a target heart rate.

[0027] The target exercise intensity is the exercise inten-
sity that is targeted when certain exercise training is started,
and the corresponding heart rate is called a target heart rate.
The target heart rate is calculated based on the following
expression.

Target heart rate=(maximum heart rate-resting heart

rate)xtarget exercise intensity+resting heart rate
[0028] Tt is difficult to measure the maximum heart rate,
and the value of the maximum heart rate is generally reduced
as age is increased. Therefore, it is known that the following
expression can be substituted for the above expression.

Maximum heart rate=220-age

[0029] As described above, exercise intensity is not pre-
cisely specified for every exercise to be performed. How-
ever, it is known that there is a following relationship
between the kind of exercise and exercise intensity. For
instance, exercise intensity is 90% in the case of exercise of
short-distance running at full speed, 60% in the case of
exercise of jogging, and 40% in the case of exercise of
walking.

[0030] In the case of a calculation of the above described
target heart rate, a value of exercise intensity is input in
consideration of the relationship between the kind of exer-
cise and exercise intensity in many cases. For instance, it can
be known that the target heart rate is in the range of 100 to
120 in the case in which a person who is forty years old is
assumed to carryout exercise of jogging.

[0031] In the case in which a heart rate is measured, a
finger is applied to a body side face of a wrist or a neck and
senses a vibration of a skin corresponding to the pulsation of
a heart. However, in the case in which it becomes popular
that a target heart rate is set as an exercise training index of
a person, a heart rate is desired to be measured even during
or immediately after the exercise training. And a heart rate
measuring instrument that can easily measure a heart rate
even under such conditions has come to be required. In
consideration of such conditions, many electronic heart rate
measuring instruments have been proposed in recent years.

[0032] As such an electronic heart rate measuring instru-
ment, an electrocardiogram (ECG) detection system is
widely known in general. For instance, a pulse wave detec-
tor in a belt shape provided with an electrode for detecting
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a pulse wave is worn on a finger or a chest, and information
is sent to a display portion disposed separately from the
pulse wave detector by a wire or radio transmission for
displaying the information.

[0033] The display portion is worn on an armor the like
and displays a heart rate that is obtained based on the period
of a pulse wave detected by the pulse wave detector. As a
matter of course, a display portion can also be integrated
with a pulse wave detector.

[0034] In addition to an electrode type provided with an
electrode, the pulse wave detector involves an optical type
that senses a change of a blood flow by light and a pressure
type that senses a change of a blood pressure by a pressure.

[0035] As a matter of course, there have been proposed
many types of apparatuses that can easily set a heart rate
from user information such as age, a resting heart rate, a
maximum heart rate, and target exercise intensity. In some
proposals, the target heart rate having a range can be
calculated, or the result that is obtained by comparing a heart
rate being measured and user information can be informed
of as an exercise training index by using characters, pictures,
or sounds (as an example, see Patent document 3 (Japanese
Patent Application Laid-Open Publication No. 9 (1997)-
75491)).

[0036] The conventional art disclosed in Patent document
3 will be described below. FIG. 25 is a figure redrawn in
order to simplify the description of the conventional art
disclosed in Patent document 3 without departing from the
scope of the conventional art. In FIG. 25, a numeral 299
represents a user, a numeral 300 represents an apparatus
body, a numeral 301 represents a cable, a numeral 302
represents a sensor unit, a numeral 303 represents a wrist
band, a numeral 308 represents a liquid crystal display
device, and numerals 311a to 311g represent switches.

[0037] The apparatus body 300 is worn on an arm of the
user 299 by using the wrist band 303. The sensor unit 302
1s connected to the apparatus body 300 via the cable 301, and
is worn on a finger of the user 299.

[0038] The apparatus body 300 carries out the signal
processing of a pulse wave that is detected by the sensor unit
302 in order to obtain a heart rate, performs a calculation
based on user information that is input from the switches
311a to 311g, and informs of information such as the
obtained exercise training index and the heart rate. The
information is informed of by a display of the liquid crystal
display device 308 or an alarm sound made by a sounding
means (not shown).

[0039] As described above, the conventional art disclosed
in Patent document 3 can inform of an exercise training
index by characters or sounds. By carrying out exercise in
the state in which the apparatus body 300 that can measure
a heart rate is worn, a user can know in real time whether or
not the exercise is being carried out corresponding to a target
heart rate that is the exercise training index, and can adjust
an amount of exercise by utilizing the information.

[0040] Moreover, a user can also utilize the information in
order to prevent so-called over training, in which the user is
absorbed during exercise, thereby resulting in excessive
exercise or departing from the normal physical condition.
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[Patent document 1] Japanese Patent Application Laid-Open
Publication No. 11 (1999)-103912 (page 4, FIG. 1)

[Patent document 2] Japanese Registered Utility Model No.
3063339 (page 2, FIG. 1)

[Patent document 3] Japanese Patent Application Laid-Open
Publication No. 9 (1997)-75491 (pages 3 to 7, FIG. 3)

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

[0041] For the conventional arts disclosed in Patent docu-
ments 1 and 2, although a visibility can be improved by
emitting a light from a band of an electronic wrist watch, the
electronic wrist watch is disadvantageously inconvenient to
use.

[0042] More specifically, for the conventional arts dis-
closed in Patent documents 1 and 2, a light emitter such as
an EL element must be mounted into the band of the
electronic wrist watch. Therefore, the structure of the band
is more complicated than the structure of a band of a
conventionally known electronic wrist watch, and a flex-
ibility of the band is deteriorated, thereby degrading a fitting
characteristic and a wearing characteristic to an arm, which
1s extremely important for an electronic wrist watch.

[0043] Moreover, there is a problem on a maintenance in
which a length of a band cannot be adjusted (it is usually
necessary to adjust a length of a band).

[0044] Furthermore, the manufacturing process of an elec-
tronic wristwatch is also complicated, thereby increasing a
manufacturing cost.

[0045] Moreover, since a light emission area of a band
itself is increased as compared with the case of emitting a
light from only a display device such as a dial of an
electronic wrist watch, a power consumption of the light
emitter is increased. As a result, unfortunately, an operating
time of an electronic wrist watch is shortened by consuming
a power supply means such as a battery to be mounted to the
electronic wrist watch.

[0046] The above problem can be solved by enlarging the
power supply means. However, the solvent is not preferable
since it is contrary to the recent requirement of the reduction
in the size and the weight of an electronic wrist watch. In
addition, the enlarged power supply means restricts a design
of an electronic wrist watch.

[0047] Consequently, in practice, a proposal has not yet
been submitted for implementing an electronic wrist watch
that can all achieve an improvement of a visibility and a
fashionable property due to a light emission of a band, a
satisfactory wearing characteristic as an electronic wrist
watch, and a sufficient operating time.

[0048] In addition to the above electronic wrist watch,
there have been actively developed, for instance, worn type
electronic devices having many functions such as a portable
telephone of a type to be worn to an arm. In the case in which
such an electronic device can inform by not only a sound
such as a receiving sound but also the light emission from a
band or an electronic device body as described above, a user
can reliably find the information conveniently.
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[0049] The present invention was made in order to solve
the above problems of the conventional art. The objects of
the present invention is to provide a worn type electronic
device capable of simplifying the manufacturing and the
maintenance of a band, reducing the restriction of a design,
having a sufficient luminescent effect of a band, and reduc-
ing power consumption.

[0050] In recent years, many persons carry out exercise
training at night and use a heart rate measuring instrument
in a dark place. For the conventional art disclosed in Patent
document 3, the liquid crystal display device 308 is provided
with a back light. However, in the case in which a person
carries out exercise in which the person’s arms swing or the
person’s eye balls move up and down, the person cannot
instantly find information such as an exercise training index
unfortunately since the liquid crystal display device 308 is
small.

[0051] In particular, since the liquid crystal display device
308 is disposed on the back side of a hand, an arm must be
twisted to watch the liquid crystal display device 308.
Therefore, for instance, an unnatural form is forced by
watching the liquid crystal display device 308 while run-
ning, thereby disturbing a running form and normal exercise
training.

[0052] Moreover, in use of the apparatus in the open air,
information by sound cannot be heard by a noise of a car
running on a public road and so on in many cases.

[0053] That is to say, the conventional art disclosed in
Patent document 3 cannot sufficiently inform a user of
information pertaining to exercise training disadvanta-
geously. Such a problem is serious since the apparatus is
used during exercise.

[0054] The present invention was made in order to solve
the above problems of the conventional art. Another object
of the present invention is to provide a biological measuring
apparatus by which a training index can be easily recognized
while a natural exercise form is maintained even in hard
exercise or in an environment involving a noise.

Means for Solving the Problems

[0055] The present invention was made in order to solve
the above problems of the conventional art.

[0056] A worn type electronic device in accordance with
the present invention is provided with a light emitting means
for emitting a light from the worn type electronic device, and
is characterized by comprising:

[0057] the light emitting means including a light emitting
element for emitting a light having a specified wave length
and a light guide means for guiding the light emitted from
the light emitting element in a specified direction;

[0058] the light emitting element disposed in a body of the
worn type electronic device, wherein a light emission of the
light emitting element is controlled based on the control of
the worn type electronic device; and

[0059] the light guide means including at least one of a
body side light guide means disposed in the body of the
worn type electronic device and a band side light guide
means disposed in a band,
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[0060] wherein the body side light guide means is dis-
posed with a specified face made to face to the surface of the
body of the worn type electronic device and the light emitted
from the light emitting element is emitted from the surface
of the body of the worn type electronic device via the body
side light guide means; or

[0061] wherein the band side light guide means is dis-
posed with a specified face made to face to the surface of the
band and the light emitted from the light emitting element is
emitted from the surface of the band via the band side light
guide means.

[0062] The worn type electronic device in accordance with
the present invention is characterized in that the light guide
means is provided with a body side light guide means
disposed in the body of the worn type electronic device and
a band side light guide means disposed in a band, and the
light emitted from the light emitting element is guided to the
band side light guide means via the body side light guide
means and is emitted from the surface of the band via the
band side light guide means.

[0063] The worn type electronic device in accordance with
the present invention is characterized in that the light guide
means is provided with a body side light guide means
disposed in the body of the worn type electronic device and
a band side light guide means disposed in a band, the light
emitted from the light emitting element is emitted from the
surface of the body of the worn type electronic device via the
body side light guide means, and the light emitted from the
light emitting element is guided to the band side light guide
means via the body side light guide means and is emitted
from the surface of the band via the band side light guide
means.

[0064] By such a configuration, the light emitted from the
light emitting element disposed in the body of the worn type
electronic device is guided by the light guide means and is
emitted from the surface of the body of the worn type
electronic device via the body side light guide means, or is
emitted from the surface of the band via the band side light
guide means. Moreover, the light emitted from the light
emitting element can also be emitted from both the surface
of the body of the worn type electronic device and the
surface of the band.

[0065] Consequently, a light can be emitted from a part of
the body of the worn type electronic device or the band. By
this, in a light emission of the band for the worn type
electronic device in accordance with the present invention,
even in the case in which a light emitting means is not
disposed in the band itself, the band looks as if it emitted a
light from itself.

[0066] The light emission state of the band can be deter-
mined corresponding to a shape of the light guide means.
Consequently, even in the case in which a light emission
area of the band is increased, the power consumption of the
worn type electronic device is not increased.

[0067] By such a configuration, the worn type electronic
device such as an electronic wrist watch can all achieve an
improvement of a visibility and a fashionable property due
to a light emission of a band, a satisfactory wearing char-
acteristic as an electronic wrist watch, and a sufficient
operating time, without complicating the structure of the
band.
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[0068] There have been actively developed, for instance,
worn type electronic devices having many functions such as
a portable telephone of a type to be worn to an arm. Such
electronic devices can inform by not only a sound such as a
receiving sound but also the light emission from a band or
an electronic device body as described above, a user can
reliably find the information conveniently.

[0069] The worn type electronic device in accordance with
the present invention is characterized in that the band side
light guide means is disposed on the surface of the band or
disposed in the band.

[0070] Since the band side light guide means is disposed
on the surface of the band or disposed in the band as
described above, the light that has been emitted from the
light emitting element disposed in the body of the worn type
electronic device can be guided via the surface or the inside
of the band to be reliably emitted from the surface of the
band. In addition, the structure of the band can be prevented
from being complicated, and a visibility and a fashionable
property due to a light emission of a band can be improved.

[0071] The worn type electronic device in accordance with
the present invention is characterized in that a plurality of
the light emitting elements is disposed in the body of the
worn type electronic device and a plurality of the band side
light guide means is disposed in the band corresponding to
the light emitting elements.

[0072] Since a plurality of the light emitting elements is
disposed in the body of the worn type electronic device and
a plurality of the band side light guide means is disposed in
the band corresponding to the light emitting elements as
described above, more lights that have been emitted from the
light emitting element can be transmitted to the band, and a
light emission from the band can be more vivid. In addition,
since a light emitting position can be freely selected, a light
emitting position and a light emitting pattern can be freely
produced.

[0073] The worn type electronic device in accordance with
the present invention is characterized in that a width of the
band side light guide means becomes narrower as the
position on the band side light guide means becomes farther
from the body of the worn type electronic device.

[0074] By such a configuration, in the case in which the
worn type electronic device in accordance with the present
invention is worn on an arm, the band in a six o’clock
direction is disposed on a user side. Consequently, by
enlarging a width of the band side light guide means section
that is visible for a user, the band looks bright even in the
case in which a light emitting element having the same
luminance is used. Consequently, even in the case in which
a drive power that is applied to the light emitting element is
reduced, a light emitting state of the band is not so dark for
a user, thereby reducing power consumption resulted from a
drive of the light emitting element.

[0075] The worn type electronic device in accordance with
the present invention is characterized by further comprising
at least one shading index portion disposed on the surface of
the band.

[0076] By such a configuration, the shading index portion
disposed on the surface of the band can be, for instance, in
a shape of a character, a symbol, or a figure. In the case in
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which a light enters the band side light guide means, only the
periphery of the shading index portion disposed on the
surface of the band is luminous, and a light to the shading
index portion from a lower section is shaded. Consequently,
a shape of the shading index portion can be conspicuous by
a light emission, and the band can be luminous at one point
in a predetermined shape or a predetermined pattern, thereby
obtaining a high decorative effect.

[0077] The worn type electronic device in accordance with
the present invention is characterized in that the surface of
the band has a shading function and at least one index
opening portion is formed on the surface of the band.

[0078] Since the surface of the band has a shading func-
tion and an index opening portion is formed on the surface
of the band as described above, a light emitted from the band
side light guide means is visible via the index opening
portion.

[0079] Consequently, the index opening portion can be,
for instance, in a shape of a character, a symbol, or a figure.
In the case in which a light enters the band side light guide
means, only the index opening portion disposed on the
surface of the band is luminous, and a light to the periphery
from an under section of the shading index portion is shaded.
Consequently, a shape of the index opening portion disposed
on the surface of the band can be conspicuous by a light
emission, and the band can be luminous at one point in a
predetermined shape or a predetermined pattern, thereby
obtaining a high decorative effect.

[0080] The worn type electronic device in accordance with
the present invention is characterized by further comprising
at least one shading index portion disposed on the surface of
the body side light guide means.

[0081] By such a configuration, the shading index portion
disposed on the surface of the body side light guide means
can be, for instance, in a shape of a character, a symbol, or
a figure. In the case in which a light enters the body side light
guide means, only the periphery of the shading index portion
disposed on the surface of the body side light guide means
is luminous, and a light to the shading index portion from a
lower section is shaded. Consequently, a shape of the
shading index portion can be conspicuous by a light emis-
sion, and the surface of the body side light guide means can
be luminous at one point in a predetermined shape or a
predetermined pattern, thereby obtaining a high decorative
effect.

[0082] The worn type electronic device in accordance with
the present invention is characterized in that the surface of
the body side light guide means has a shading function and
at least one index opening portion is formed on the surface
of the body side light guide means.

[0083] Since the surface of the body side light guide
means has a shading function and an index opening portion
is formed on the surface of the body side light guide means
as described above, a light emitted from the body side light
guide means is visible via the index opening portion.

[0084] Consequently, the index opening portion can be,
for instance, in a shape of a character, a symbol, or a figure.
In the case in which a light enters the body side light guide
means, only the index opening portion disposed on the
surface of the body side light guide means is luminous, and
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a light to the periphery from an under section of the shading
index portion is shaded. Consequently, a shape of the index
opening portion disposed on the surface of the body side
light guide means can be conspicuous by a light emission,
and the band can be luminous at one point in a predeter-
mined shape or a predetermined pattern, thereby obtaining a
high decorative effect.

[0085] The worn type electronic device in accordance with
the present invention is characterized by further comprising
at least one filter on the surface of a light emission side of
the light guide means, the filter for enabling only the light
that has been emitted from the light emitting element and
that has a specified wave length to pass through the filter.

[0086] By such a configuration, since only the light that
has been emitted from the light emitting element and that has
a specified wave length can pass through the filter, a user can
be informed of information by the light having a specified
wave length. In addition, a luminous color and a light
emitting position can be freely selected by modifying a
shape, a type, and a disposed position of the index portions.
Consequently, a light emitting position and a light emitting
pattern can be freely produced, thereby improving a visibil-
ity and a fashionable property due to a light emission.

[0087] The worn type electronic device in accordance with
the present invention is characterized by further comprising
at least one index portion on the surface of the filter, the
index portion for emitting a light by the light that has been
emitted from the light emitting element and passed through
the filter and that has a specified wave length.

[0088] Since an index portion is formed on the surface of
the filter and the index portion can emit a light by the light
that has been emitted from the light emitting element and
passed through the filter and that has a specified wave length
as described above, a luminous color and a light emitting
position can be freely selected by modifying a shape, a type,
and a disposed position of the index portions. Consequently,
a light emitting position and a light emitting pattern can be
freely produced, thereby improving a visibility and a fash-
ionable property due to a light emission.

[0089] The worn type electronic device in accordance with
the present invention is characterized in that the light
emitting element is composed of at least one light emitting
element selected from an LED light emitting element, an
ultraviolet light emitting element, and an electron beam
emitting element.

[0090] By selecting a light emitting element as described
above, a light can be emitted from a part of the body of the
worn type electronic device or the band by a light having a
specified wave length of various kinds, thereby improving a
visibility and a fashionable property due to a light emission.

[0091] More specifically, in the case in which a light
emitting element is an LED light emitting element, for
instance, an LED light emitting element can be composed of
the three color LEDs of a red (R) LED light emitting
element, a green (G) LED light emitting element, and a blue
(B) LED light emitting element, and each of lights of R, G,
and B emitted from each of the above LEDs can pass
through each of filters R, G, B, respectively. As a result, a
light emitting position and a light emitting shape of R, G,
and B can be selected, thereby improving a visibility and a
fashionable property due to a light emission.
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[0092] Moreover, In the case in which the light emitting
element is an ultraviolet light emitting element (UV-LED) or
an electron beam emitting element, a band-pass filter can be
disposed in such a manner that the wave length of an
ultraviolet light that is emitted from the UV-LED or an
electron beam that is emitted from the electron beam emit-
ting element is selected to make the light or beam pass
through the band-pass filter. In addition, in the case in which
a fluorescent substance that emits a light of a specified color
by the ultraviolet light or electron beam is disposed, a light
emitting position and a light emitting shape can be selected,
thereby improving a visibility and a fashionable property
due to a light emission.

[0093] The worn type electronic device in accordance with
the present invention is characterized in that the band side
light guide means is composed of an optical fiber.

[0094] By such a configuration, the light that has been
emitted from the light emitting element disposed in the body
of the worn type electronic device can be reliably guided via
the optical fiber and can be reliably emitted from the surface
of the band. In addition, the structure of the band can be
prevented from being complicated, and a visibility and a
fashionable property due to a light emission of a band can be
improved.

[0095] The worn type electronic device in accordance with
the present invention is characterized in that the band side
light guide means is composed of a light guide member
provided with diffraction gratings on the both faces thereof.

[0096] By such a configuration, the light that has been
emitted from the light emitting element disposed in the body
of the worn type electronic device can be reliably guided by
the light guide member provided with the diffraction grat-
ings on the both faces thereof, and can be diffracted at a gap
of a slit of the diffraction grating to reliably emit the light
from the surface of the band. In addition, the structure of the
band can be prevented from being complicated, and a
visibility and a fashionable property due to a light emission
of a band can be improved.

[0097] The worn type electronic device in accordance with
the present invention is characterized by further comprising:

[0098] at least one liquid crystal element disposed
between the light emitting element and the band side light
guide means, and

[0099] a plurality of index deflection members having
deflection angles intersecting with each other at right angles
on the surface of the band side light guide means,

[0100] wherein a plurality of the index deflection members
is selected to diffuse a light by varying a voltage to be
applied to the liquid crystal element.

[0101] By such a configuration, the light that has been
emitted from the light emitting element disposed in the body
of the worn type electronic device passes through the liquid
crystal element and is guided to the band side light guide
means.

[0102] By varying a voltage to be applied to the liquid
crystal element, a light that has passed through the liquid
crystal element can have a predetermined deflection angle.
Consequently, a light can be emitted from the index deflec-
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tion member that has a deflection angle corresponding to the
above deflection angle and from the surface of the band.

[0103] Consequently, a light emitting position and a light
emitting shape can be selected only by varying a voltage to
be applied to the liquid crystal element, thereby improving
a visibility and a fashionable property due to a light emis-
sion. In addition, the structure of the band can be prevented
from being complicated, and a visibility and a fashionable
property due to a light emission of a band can be improved.

[0104] The worn type electronic device in accordance with
the present invention is characterized in that the light guide
means is provided with a light storing means for storing a
light guided by the light guide means.

[0105] The worn type electronic device in accordance with
the present invention is characterized in that the light storing
means is disposed adjacently to the light guide means.

[0106] The worn type electronic device in accordance with
the present invention is characterized in that the light guide
means provided with the light storing means is the band side
light guide means.

[0107] As described above, in the case in which an absorp-
tion of a light and a light emission of the light storing
member are utilized and the light emitting element is oper-
ated intermittently at a specified interval by a control means,
a light emission of the light storing member continues even
in a period in which a light emission of the light emitting
element is not carried out, thereby maintaining a light
emission of the body or the band of the worn type electronic
device.

[0108] Consequently, a light can be continuously emitted
from the body or the band of the worn type electronic device
for a long time by extremely low power consumption.

[0109] A biological measuring apparatus provided with
the worn type electronic device as defined in any one of the
above descriptions for measuring biological information of
a user is characterized in that a light emitted from the light
emitting element is emitted from at least one of the surface
of the body of the worn type electronic device and the
surface of the band via at least one of the body side light
guide means disposed in the body of the worn type elec-
tronic device and the band side light guide means disposed
in the band in such a manner that biological information is
informed of.

[0110] By such a configuration, the light emitted from the
light emitting element disposed in the body of the worn type
electronic device is guided by the light guide means and is
emitted from the surface of the body of the worn type
electronic device via the body side light guide means, or is
emitted from the surface of the band via the band side light
guide means. Moreover, the light emitted from the light
emitting element can also be emitted from both the surface
of the body of the worn type electronic device and the
surface of the band. Consequently, biological information
such as a heart rate and a body temperature can be reliably
informed of.

[0111] The biological measuring apparatus in accordance
with the present invention is characterized by further com-
prising:

[0112] a biological information value calculation means
for detecting biological information of the user to obtain
specified biological information values from the biological
information;
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[0113] a user information input means for inputting user
information of the user;

[0114] a comparison operating means for comparing the
user information and the biological information value; and

[0115] aninforming means for informing of support infor-
mation corresponding to the comparison results obtained by
the comparison operating means,

[0116] wherein the informing means is provided with a
first informing means for informing of support information
in the case in which a light emitted from the light emitting
element is emitted from at least one of the surface of the
body of the worn type electronic device and the surface of
the band via at least one of the body side light guide means
disposed in the body of the worn type electronic device and
the band side light guide means disposed in the band.

[0117] By such a configuration, biological information of
a user is detected to obtain a biological information value by
the biological information value calculation means, user
information that has been input by a user in advance via the
user information input means and the biological information
value are compared by the comparison operating means, and
support information is informed of by the informing means
corresponding to the comparison results obtained by the
comparison operating means.

[0118] By such a configuration, the light emitted from the
light emitting element disposed in the body of the wom type
electronic device is guided by the light guide means and is
emitted from the surface of the body of the worn type
electronic device via the body side light guide means, or is
emitted from the surface of the band via the band side light
guide means. Moreover, the light emitted from the light
emitting element can also be emitted from both the surface
of the body of the worn type electronic device and the
surface of the band. Consequently, the informing means can
reliably inform of support information such as a target heart
rate, a training index indicating the relationship with any
heart rate, and heart rate information.

[0119] The biological measuring apparatus in accordance
with the present invention 1s characterized in that the
informing means is further provided with a second inform-
ing means for informing of support information by using a
character or a pictograph.

[0120] By such a configuration, the informing means is
composed of the first informing means for informing of
support information by using a light and the second inform-
ing means for informing of support information by using a
character or a pictograph. Consequently, a light emission
based on the first informing means enables a user to quickly
know that there is information, and the second informing
means enables a user to be informed of the detailed infor-
mation.

[0121] Moreover, a light emission can be carried out based
on any one of a light emitting position, a light emitting
condition, and a light emitting pattern, or on the combination
thereof, thereby improving a visibility and a variety in a
representation.

[0122] As described above, since the roles of the first
informing means and the second informing means are dif-
ferent from each other, information can be propetly trans-
mitted to a user.
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[0123] The biological measuring apparatus in accordance
with the present invention is characterized in that,

[0124] the biological measuring apparatus is a body-
mounted type exercise training support apparatus having a
function of advising a user who exercises oneself;

[0125] the biological information value calculation means
is provided with a heart rate calculation means for detecting
biological information of the user to calculate a heart rate
from the biological information;

[0126] the comparison operating means is provided with a
heart rate comparison operating means for comparing the
user information and the heart rate; and

[0127] the informing means is provided with a heart rate
informing means for informing of support information cor-
responding to the comparison results obtained by the heart
rate comparison operating means.

[0128] By such a configuration, a pulse wave that is
biological information of a user is detected to calculate a
heart rate from the biological information. In addition, the
informing means can reliably inform of a target heart rate to
be calculated from a target exercise intensity that is user
information that has been input in advance by a user, a
training index indicating the relationship with any heart rate,
and heart rate information. Consequently, informing means
can be increased without modifying a limited space for a
body-mounted type, and informing can be performed with-
out complicating the structure of the body and the locking
band.

[0129] The biological measuring apparatus in accordance
with the present invention is characterized in that the first
informing means of the informing means informs of support
information prior to the time the second informing means
informs of support information.

[0130] By such a configuration, a light emission based on
the first informing means enables a user to quickly know that
there is information.

[0131] The biological measuring apparatus in accordance
with the present invention is characterized in that the bio-
logical measuring apparatus is at least one of a pulse wave
measuring apparatus for measuring a pulse wave, a body
temperature measuring apparatus for measuring a body
temperature, and a sweat measuring apparatus for measuring
a sweating degree, or a measuring apparatus in which said
apparatuses are combined.

[0132] By such a configuration, the biological measuring
apparatus in accordance with the present invention can be
conveniently applied to the measurements of a pulse wave,
a body temperature, and a sweating degree.

EFFECT OF THE INVENTION

[0133] By the worn type electronic device in accordance
with the present invention, the light emitted from the light
emitting element disposed in the body of the worn type
electronic device is guided by the light guide means and is
emitted from the surface of the body of the wom type
electronic device via the body side light guide means, or is
emitted from the surface of the band via the band side light
guide means. Moreover, the light emitted from the light
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emitting element can also be emitted from both the surface
of the body of the worn type electronic device and the
surface of the band.

[0134] Consequently, a light can be emitted from a part of
the body of the worn type electronic device or the band. By
this, in a light emission of the band for the worn type
electronic device in accordance with the present invention,
even in the case in which a light emitting means is not
disposed in the band itself, the band looks as if it emitted a
light from itself.

[0135] The light emission state of the band can be deter-
mined corresponding to a shape of the light guide means.
Consequently, even in the case in which a light emission
area of the band is increased, the power consumption of the
worn type electronic device is not increased.

[0136] By such a configuration, the worn type electronic
device such as an electronic wrist watch can all achieve an
improvement of a visibility and a fashionable property due
to a light emission of a band, a satisfactory wearing char-
acteristic as an electronic wrist watch, and a sufficient
operating time, without complicating the structure of the
band.

[0137] There have been actively developed, for instance,
worn type electronic devices having many functions such as
a portable telephone of a type to be worn to an arm. Such
electronic devices can inform by not only a sound such as a
receiving sound but also the light emission from a band or
an electronic device body as described above, a user can
reliably find the information conveniently.

[0138] By the biological measuring apparatus provided
with the worn type electronic device in accordance with the
present invention, the light emitted from the light emitting
element disposed in the body of the worn type electronic
device is guided by the light guide means and is emitted
from the surface of the body of the worn type electronic
device via the body side light guide means, or is emitted
from the surface of the band via the band side light guide
means. Moreover, the light emitted from the light emitting
element can also be emitted from both the surface of the
body of the worn type electronic device and the surface of
the band. Consequently, biological information such as a
heart rate and a body temperature can be reliably informed
of.

[0139] By the biological measuring apparatus provided
with the worn type electronic device in accordance with the
present invention, biological information of a user is
detected to obtain a biological information value by the
biological information value calculation means, user infor-
mation that has been input by a user in advance via the user
information input means and the biological information
value are compared by the comparison operating means, and
support information is informed of by the informing means
corresponding to the comparison results obtained by the
comparison operating means.

[0140] By such a configuration, the light emitted from the
light emitting element disposed in the body of the worm type
electronic device is guided by the light guide means and is
emitted from the surface of the body of the worn type
electronic device via the body side light guide means, or is
emitted from the surface of the band via the band side light
guide means. Moreover, the light emitted from the light
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emitting element can also be emitted from both the surface
of the body of the worn type electronic device and the
surface of the band. Consequently, the informing means can
reliably inform of support information such as a target heart
rate, a training index indicating the relationship with any
heart rate, and heart rate information.

[0141] Moreover, the informing means is composed of the
first informing means for informing of support information
by using a light and the second informing means for inform-
ing of support information by using a character or a picto-
graph. Consequently, a light emission based on the first
informing means enables a user to quickly know that there
is information, and the second informing means enables a
user to be informed of the detailed information.

[0142] Furthermore, a light emission can be carried out
based on any one of a light emitting position, a light emitting
condition, and a light emitting pattern, or on the combination
thereof, thereby improving a visibility and a variety in a
representation.

[0143] As described above, since the roles of the first
informing means and the second informing means are dif-
ferent from each other, information can be properly trans-
mitted to a user.

[0144] The biological measuring apparatus provided with
the worn type electronic device in accordance with the
present invention includes the first informing means and the
second informing means. Support information is calculated
from biological information that has been measured, and is
informed of by the two informing means.

[0145] The first informing means carries out information
with a light. A light emitting portion is disposed in an
apparatus body or a locking band. In the case in which the
light emitting portion is disposed in a locking band, a shape
and a size of the light emitting portion in the band can be
freely determined, and are not restricted by the size of the
apparatus body, thereby enlarging the light emitting portion.
Consequently, a user can obtain support information quickly
even during exercise.

[0146] The informing means can also informs of only part
of support information, such as information of only a heart
rate that has been measured. Moreover, apparatus informa-
tion can also be informed of. The apparatus information is
information related to the biological measuring apparatus
provided with the worn type electronic device in accordance
with the present invention, such as information of a residual
battery capacity.

[0147] Inthe case in which there is support information or
apparatus information from the biological measuring appa-
ratus provided with the worn type electronic device in
accordance with the present invention, the first informing
means informs of the information by utilizing a light in such
a manner that a user can immediately notice the information.
The second informing means displays more detailed infor-
mation by using a character or a pictograph.

[0148] As described above, since the biological measuring
apparatus provided with the worn type electronic device in
accordance with the present invention is assumed to be used
during exercise, the first informing means has a role for
attracting user attention first, and the second informing
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means then informs of more detailed information. Such
two-step information can prevent the oversight of support
information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0149] FIG. 1 is a view illustrating an electronic wrist
watch in accordance with the first embodiment of the present
invention. FIG. 1(a) is an elevation view of the electronic
wrist watch, and FIG. 1(d) is a side view of the electronic
wrist watch, which is viewed from a six o’clock direction.

[0150] FIG. 2 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the second embodi-
ment of the present invention.

[0151] FIG. 3 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the third embodiment
of the present invention.

[0152] FIG. 4 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the fourth embodi-
ment of the present invention.

[0153] FIG. 5 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the fifth embodiment
of the present invention.

[0154] FIG. 6 is a view illustrating an electronic wrist
watch in accordance with the sixth embodiment of the
present invention. FIG. 6(a) is a schematic side view show-
ing the internal configuration of the electronic wrist watch,
which is viewed from the side in a three o’clock direction.
FIG. 6(b) is a side view of the electronic wrist watch, which
is viewed from a band 4 in a six o’clock direction.

[0155] FIG. 7 is a view illustrating an electronic wrist
watch in accordance with the seventh embodiment of the
present invention. FIG. 7(a) is an elevation view of the
electronic wrist watch, and FIG. 7(b) is a schematic side
view showing the internal configuration of the electronic
wrist watch, which is viewed from the side in a three o’clock
direction.

[0156] FIG. 8 is a view illustrating an electronic wrist
watch in accordance with the eighth embodiment of the
present invention. FIG. 8(a) is an elevation view of the
electronic wrist watch, and FIG. 8(b) is a schematic side
view showing the internal configuration of the electronic
wrist watch, which is viewed from the side in a three o’clock
direction.

[0157] FIG. 9 is an elevation view illustrating an elec-
tronic wrist watch in accordance with a ninth embodiment of
the present invention.

[0158] FIG. 10 is an elevation view illustrating an elec-
tronic wrist watch in accordance with a tenth embodiment of
the present invention.

[0159] FIG. 11 is a schematic side view showing the
internal configuration of a body-mounted type exercise
training support apparatus in accordance with the eleventh
embodiment of the present invention, which is viewed from
the side in a three o’clock direction.

[0160] FIG. 12 is a block diagram for illustrating the
electric circuit of a body-mounted type exercise training
support apparatus in accordance with the present invention.



US 2008/0004510 Al Jan. 3, 2008
10

[0161] FIG. 13 is an elevation view illustrating an embodi- ~ [0181
ment in which information is displayed on a display device [0182

2 that is a second informing means.
[0162] FIG. 14 is an elevation view illustrating an elec- [0183

] 7: light guide means

]

]
tronic wrist watch in accordance with the twelfth embodi- [0184] 11: windbreaking glass

]

]

]

7a, 7b: light guide means

8: shading member

ment of the present invention. [0185] 24: pulse wave detector
[0163] FIG. 15 is a schematic side view showing the [0186
internal configuration of the electronic wrist watch shown in

FIG. 14, which is viewed from the side in a three o’clock [0187
direction.

26: light emission driving circuit
27: display driving circuit

[0188
[0189

30: shading member
[0164] FIG. 16 is a schematic side view illustrating an
electronic wrist watch in accordance with the thirteenth
embodiment of the present invention and showing the inter- [0190
nal configuration of the electronic wrist watch, which is [0191] 34: light emitting clement

viewed from the side in a three o’clock direction.
[0165] FIG. 17 is a schematic side view illustrating an [0192]  35: red (R) filter

]

1 31: opening portion

]

]

]
electronic wrist watch in accordance with the fourteenth [0193] 36: green (G) filter

]

]

]

]

32: protruding portion

embodiment of the present invention and showing the inter- .
nal configuration of the electronic wrist watch, which is [0194]  37: blue (B) filter
viewed from the side in a three o’clock direction. [0195] 38: red (R) index portion

[0166] FIG. 18 is a schematic side view illustrating an ~ [0196
electronic wrist watch in accordance with the fifteenth
embodiment of the present invention and showing the inter-
nal configuration of the electronic wrist watch, which is [0198
viewed from the side in a three o’clock direction. [0199

[0167] FIG. 19 is a schematic side view illustrating an [0200
electronic wrist watch in accordance with the sixteenth
embodiment of the present invention and showing the inter- [0201
nal configuration of the electronic wrist watch, which is
viewed from the side in a three o’clock direction.

39: green (G) index portion
[0197] 40: blue (B) index portion
41: segment

51: dot matrix display area
52: segment display area

53: target heart rate display

[0168] FIG. 20 is an elevation view of the electronic wrist [0203] 55: heart rate display

watch shown in FIG. 19. [0204

[0169] FIG. 21 is a schematic side view illustrating an ~ [0205
electronic wrist watch in accordance with the seventeenth [0206
embodiment of the present invention and showing the inter-

nal configuration of the electronic wrist watch, which is [0207
viewed from the side in a three o’clock direction.

]

]

]

]

[0202] 54: residual battery capacity display

]

1 56: icon

1 57: icon
] 61: ultraviolet light emitting element
]

62 to 64: band-pass filters

T ‘ ‘ [0208] 65 to 67: index portions

E:])rllzt()gvatii(}shiivﬁ ?ncglcg{tg‘ock diagram of the electronic [0209] 68: ultraviolet filter
[0171] FIG. 23 is an elevation view showing a conven- [0210]  69: optical fiber
tional electronic wrist watch. [0211] 70a, 705, 70c: opening portions
[0172] FIG. 24 is an elevation view showing a conven- [0212] 71: first light guide means
tonal electronic wrist watch. [0213] 72: second light guide means
[0173] FIG. 25 is an elevation view showing a conven-
tional body-mounted type exercise training support appara- [0214]  80: core
tus. [0215] 81: clad

EXPLANATIONS OF LETTERS OR NUMERALS [0216] 82, 83: diffraction gratings
[0174] 1: body case [0217] 84: light guide member
[0175] 2: display device [0218] 85: incident prism
[0176] 3: switch means [0219] 86: liquid crystal element
[0177] 4: band [0220] 87, 88: index deflection member
[0178] 5: opening portion [0221] 89: LED for signal
[0179] 6: light emitting element [0222] 90: photo detector
[0180] 6a, 65, 6¢: light emitting elements [0223] 91: FPC (flexible printed circuit board)
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[0224] 92: LED for display

[0225] 93: battery for display

[0226] 94: battery for watch

[0227] 95, 96: optical path modification means
[0228] 99: user

[0229] 100: electronic wrist watch body
[0230] 101: band

[0231] 102: casing

[0232] 103: power source

[0233] 104: switch means

[0234] 105: battery

[0235] 106: EL element

[0236] 200: electronic wrist watch body
[0237] 201: dial

[0238] 202: band

[0239] 203: flexible panel

[0240] 204: switch means

[0241] 291 to 298: EL elements

[0242] 299: user

[0243] 300: apparatus body

[0244] 301: cable

[0245] 302: sensor unit

[0246] 303: wrist band

[0247] 308: liquid crystal display device
[0248] X: virtual line

BEST MODE FOR CARRYING OUT THE
INVENTION

[0249] An embodiment (example) of the present invention
will be described below in detail with reference to the
drawings.

Embodiment 1
First Embodiment

FIG. 1

[0250] With reference to the drawings, the following
describes in detail a best mode in the case in which the
present invention is applied to an electronic wrist watch as
a worn type electronic device.

[0251] FIG. 1 is a view illustrating an electronic wrist
watch in accordance with the first embodiment of the present
invention. FIG. 1(a) is an elevation view of the electronic
wrist watch, and FIG. 1(b) is a side view of the electronic
wrist watch, which is viewed from a six o’clock direction.

[0252] In these figures, a numeral 1 represents a body
case, a numeral 2 represents a display device, a numeral 3
represents a switch means, a numeral 4 represents a band, a
numeral 5 represents an opening portion, a numeral 6
represents a light emitting element, and a numeral 7 repre-
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sents a light guide means. In FIG. 1, lights that are emitted
from the light emitting element 6 are shown by arrows.

[0253] The light emitting element 6 is disposed inside the
body case 1, and the light guide means 7 is disposed in the
band 4. Consequently, the light that has been emitted from
the light emitting element 6 passes through the opening
portion 5 formed in a six o’clock direction of the body case
1 and enters the light guide means 7 disposed in the band 4.
The light guide means 7 can guide the light that has been
emitted from the light emitting element 6 in a specified
direction.

[0254] The specified direction means a direction in which
a light should be emitted, for instance, the surface direction
of the body case 1 or the band 4. The light guide means 7 is
disposed in such a manner that a specified face is oriented to
the above specified direction. The specified face is a plane or
an end face of the light guide means 7 from which a light is
emitted.

[0255] By such a configuration, an incident light is guided
to a direction of the specified face and visible for a user.
Even in the case in which a light emitting element is not
disposed on the band 4 itself, a user can see the band 4 as
if the band were emitting a light from itself.

[0256] The opening portion 5 is formed in the body case
1 in such a manner that the light emitting element 6 formed
in the body case 1 and the light guide means 7 formed in the
band 4 are disposed facing to each other without a shielding
substance therebetween in the case in which the end face of
the band 4 is fitted into the body case 1. By such a
configuration, the light that has been emitted from the light
emitting element 6 reaches the light guide means 7 without
being shielded by the body case 1, and the light guide means
7 can emit the light in the specified direction. The band 4 and
the body case 1 can be connected to each other using a band
fitting structure having become common property for a
watch. Consequently, the detailed descriptions of the struc-
ture are omitted.

[0257] Thedisplay device 2 is illustrated using an example
of a dial of a so-called analog display type, which informs
of time by watch hands. However, the display device is not
restricted to the analog display type as a matter of course,
and a so-called digital display type dial can also be adopted
for informing of time by numerals and pictographs.

[0258] The body case 1 or the band 4 can be made of
publicly known metal raw materials or resin raw materials.
The embodiment shown in FIG. 1 illustrates an example in
which the band is composed of flexible resin raw material or
leather raw material. However, the band is not restricted to
such configurations as a matter of course, and the band can
also be in a publicly known structure in which a plurality of
segments are linked at rotating parts or be a structure like a
bracelet. The band configuration using a plurality of the
segments is described later.

[0259] While the light emitting element 6 is not restricted
in particular, a light emitting diode (LED) can be used.
Although an electro luminescence (EL) element and an
electric light bulb can also be used, it is preferable to use a
light emitter that requires less power consumption.

[0260] The embodiment in accordance with the present
invention does not restrict a luminescent color in particular.
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However, in consideration of a visibility and a fashionable
property (representation) due to a light emission, multiple
colors are preferably used as a luminescent color. For
instance, it is preferable to use a color LED that can emit
white, blue, green, yellow, orange, red and so on by con-
trolling a driving electric current to be applied to the LED,
and a plurality of the color LEDs can also be combined.

[0261] In the case in which a light emitting element is an
LED light emitting element, for instance, an LED light
emitting element can be composed of the three color LEDs
of a red (R) LED light emitting element, a green (G) LED
light emitting element, and a blue (B) LED light emitting
element, and each of lights of R, G, and B emitted from each
of the above LEDs can pass through each of filters R, G, B,
respectively. As a result, a light emitting position and a light
emitting shape of R, G, and B can be selected, thereby
improving a visibility and a fashionable property due to a
light emission.

[0262] As a matter of course, a light to be emitted is not
restricted to a visible light, and an ultraviolet light or the like
can also be used. For instance, an ultraviolet light having a
wave length of 365 nm can be used. In the case in which an
aqueous solution or a raw material that contains vitamin B
(riboflavin) is sealed in a light guide means 7 described later,
and an invisible light flux in an ultraviolet region is irradi-
ated, then a greenish yellow colored fluorescent light is
emitted from the light guide means 7.

[0263] More specifically, as described later, the light emit-
ting element can be an ultraviolet light emitting element
(UV-LED) or an electron beam emitting element. In this
case, a band-pass filter can be disposed in such a manner that
the wave length of an ultraviolet light that is emitted from
the UV-LED or an electron beam that is emitted from the
electron beam emitting element is selected to make the light
or beam pass through the band-pass filter. In addition, in the
case in which a fluorescent substance that emits a light of a
specified color by being irradiated the ultraviolet light or
electron beam is disposed, a light emitting position and a
light emitting shape can be selected, thereby improving a
visibility and a fashionable property due to a light emission.

[0264] The light guide means 7 can guide a light in a
specified direction by utilizing a reflection caused by the
difference in refractive indexes between air and the material
forming the light guide means. A publicly known member
can be used as the light guide means 7. Although it is not
restricted in particular, the light guide means 7 can be
composed of a transparent plate made of an acrylic resin,
and a fine pattern is printed or patterned in order to diffuse
lights uniformly to a specified face.

[0265] As a matter of course, a light guide means that has
been adopted for a back light of a publicly known liquid
crystal display device or the like can also be used, and an
optical fiber can also be used.

[0266] A publicly known light scattering member can be
bonded to a part or the entire of the surface of the light guide
means 7. Moreover, a half mirror processing layer, a reflect-
ing member, a colored layer, or a plating processing layer
can also be formed.

[0267] Tt is important that the light that has been emitted
from the light emitting element 6 is guided in a specified
direction. It is more preferable in consideration of an
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improvement of a visibility and a fashionable property to
uniform a luminous lightness of the light guide means 7 and
to improve decorativeness during a non-emission state.

[0268] A publicly known light storing member can be
disposed adjacently to the light guide means 7 in the band 4.

[0269] A control means such as a CPU 21 described later
in the electronic wrist watch operates intermittently the light
emitting element 6 at a specified interval. And a light
emission of the light storing member continues even in a
period in which a light emission of the light emitting element
6 is not carried out, utilizing the light absorption and the
light emission of the light storing member. Thereby the light
emission of the band 4 is maintained. Consequently, a light
can be continuously emitted from the band 4 for a long time
by extremely low power consumption.

[0270] The switch means 3 is electrically connected to a
control means (not shown) of the electronic wrist watch, and
is operated by a user in order to control a light emission of
the light emitting element 6. For instance, the switch means
3 enables a continuous lighting, a blink, an intermittent
lighting, turning out of the light, and a modification of a
luminous color or the like.

[0271] Moreover, a light can be emitted from the light
emitting element 6 by using a signal that is input from a
sensing means (not shown) as a trigger. The switch means 3
can activate or inactivate the sensing means.

[0272] As the sensing means, there are mentioned, for
instance, a vibration sensor for outputting a signal by a
detection of a vibration, an inclination sensor for outputting
a signal by a detection of an inclination, an acceleration
sensor for outputting a signal by a detection of an accelera-
tion, a temperature sensor, an atmospheric pressure sensor,
and a sensor for outputting a signal by a detection of
receiving of a radio wave in an information apparatus
provided with a communication means.

Second Embodiment

FIG. 2

[0273] FIG. 2 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the second embodi-
ment of the present invention. A light emitting element 6a
and a light guide means 7a are disposed in a six o’clock
direction of the electronic wrist watch, and a light emitting
element 65 and a light guide means 75 are disposed in a
twelve o’clock direction. The light emitting elements 6a and
65 emit a light in a direction of the band 4 on the side in
which each light emitting element is disposed, and the light
guide means 7a and 7b receive the light. Each of the light
guide means guides the received light to make the light
visible for a user.

[0274] As a matter of course, the light emitting elements
6a and 64 can be blinked simultaneously or alternately each
other, and can emit lights with different colors, respectively.

[0275] By such a configuration, a light emitting area of the
band 4 can be enlarged, thereby further improving a visibil-
ity not only for a user but also from a periphery.

Third Embodiment

FIG. 3

[0276] FIG. 3 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the third embodiment
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of the present invention. The light emitting elements 6« and
64 and the light guide means 7a and 75 are disposed in a six
o’clock direction of the electronic wrist watch.

[0277] A shading member 8 is disposed between the two
light guide means 7a and 7b. The shading member 8 can
prevent the light emission and the light guiding of the light
guide means 7a and those of the light guide means 75 from
being interfered with each other.

[0278] By such a configuration, each of the light emitting
elements enables a light emission of the light guide means
disposed separately at the specified position of the band 4.
Consequently, in the case in which a light emission of the
light emitting element is utilized as an informing means,
information to be informed of can be modified correspond-
ing to a light emitting state of the light guide means 7a and
7b, and information to be informed of can have specified
meanings corresponding to a combination of the light guide
means 7a and 75.

[0279] For instance, a red light and a blue light can be
emitted from the light guide means 7a and 75, respectively.
Moreover, only one light guide means, for example the light
guide means 7b, can be blinked at every just o’clock. As
described above, different color light emissions from the
light guide means 7a and 75 enable to inform the informa-
tion having more a satisfactory visibility and a variety in a
representation to be informed of and a decorative effect to be
obtained.

[0280] While the embodiment shown in FIG. 3 illustrates
the case in which the above structure is formed in a six
o’clock direction of the body case 1, the structure can also
be formed in a twelve o’clock direction of the body case 1,
and in both six and twelve o’clock directions as a matter of
course.

Fourth Embodiment

FIG. 4

[0281] FIGS. 4(a) and 4(b) are elevation views illustrating
an electronic wrist watch in accordance with the fourth
embodiment of the present invention. A light emitting ele-
ment 6 and a light guide means 7 are disposed in a six
o’clock direction of the electronic wrist watch. The shape of
the light guide means 7 is different from that of the first
embodiment. In the case in which the width of the light
guide means 7 is defined as the width along the transverse
direction of the band 4, the width of the light guide means
becomes narrower as the position on the light guide means
7 becomes farther from the body case 1.

[0282] In the case in which the electronic wrist watch that
is a worn type electronic device in accordance with the
present invention is worn on an arni, the side of the band 4
in the six o’clock direction is disposed on a user side.
Consequently, by enlarging a width of the light guide means
section that is easily noticed by a user, the band 4 looks
brighter even in the case in which the luminescence intensity
of the light emitting element 6 is not improved.

[0283] Consequently, even in the case in which a drive
power that is applied to the light emitting element 6 is
reduced, a light emitting state of the band 4 is not so dark for
a user, thereby the power consumption during driving the
light emitting element 6 can be reduced.
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[0284] While the embodiment shown in FIG. 4(b) illus-
trates the case in which two light emitting elements 6 are
disposed, the present invention is not restricted to the case.
The number of the light emitting elements 6 can be selected
without restriction in consideration of the luminance and the
power consumption of the LED that configures the light
emitting element 6. As a matter of course, each of the two
light emitting elements can be blinked alternately, and can
emit lights with different colors.

[0285] While the embodiment shown in FIG. 4 illustrates
the case in which the light guide means 7 is disposed in the
six o’clock direction of the body case 1, the light guide
means 7 in such a shape can also be disposed in the twelve
o’clock direction of the body case 1 as a matter of course.
By such a configuration, since a light is emitted from the
band 4 disposed in a twelve o’clock direction, the lumines-
cence can become easy to be seen not only for a user but also
for third persons, thereby improving a visibility and a variety
in a representation for third persons. For instance, if a user
enables the light emission during a going out at night, a
visibility can be improved for drivers of other means of
transport. Thereby contingencies such as traffic accidents
can be prevented. As a matter of course, the light guide
means 7 can be disposed in both six and twelve o’clock
directions.

Fifth Embodiment

FIG. 5§

[0286] FIG. 5 is an elevation view illustrating an elec-
tronic wrist watch in accordance with the fifth embodiment
of the present invention.

[0287] As shown in FIG. 5, light emitting elements 6a, 65,
and 6¢, corresponding plural light guide means 7, and
opening portions 70a, 705, and 70¢ are disposed in a six
o’clock direction of the electronic wrist watch in accordance
with the present invention.

[0288] In FIG. 5, the light emitting elements 6a, 65, and
6¢, and the opening portions 70a, 705, and 70¢ are disposed
on the parts of the surfaces of each light guide means 7 in
the six o’clock direction of the electronic wrist watch that is
a womn type electronic device in accordance with the present
invention. The light emissions of each light guide means 7
are visible from the opening portions 70a, 705, and 70c.
Shading members (not shown) are disposed between the
light guide means 7, and can prevent the light emissions and
the light guides of one light guide means and those of other
light guide means from being interfered with each other.

[0289] The opening portions 70a, 705, and 70c¢ can be in
a shape of a character, a symbol, or a figure. By such a
configuration, a light emission can be more conspicuous.

[0290] Moreover, the light emissions can also be con-
trolled independently corresponding to each of the light
emitting elements 6a, 65, and 6¢. For instance, in the case in
which a worn type electronic device in accordance with the
present invention is utilized as a biological measuring appa-
ratus of an electronic wrist watch type. And the state of
certain training is informed of by using certain measured
biological information. The light emitting element 6a is
blinked for a predetermined period in the state of overtrain-
ing against a target. The light emitting element 6¢ is blinked
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for a predetermined period in the state of under-training
against a target. And the light emitting element 65 is blinked
for a predetermined period in the state of target training. As
a matter of course, a modification of a luminous color can
further call an attention.

[0291] Such a configuration enables information having a
more satisfactory visibility and a variety in a representation
to be informed. Moreover, the opening portions 70a, 704,
and 70¢ can be sealed with a transparent resin or a semi-
transparent resin, thereby improving a quality and decora-
tiveness in a period in which a light emission is not carried
out.

[0292] While the embodiment illustrated in FIG. 5 shows
the case in which the structure described above is formed in
the six o’clock direction of the body case 1. The structure
can also be formed in the twelve o’clock direction, or in both
the six o’clock direction and twelve o’clock direction of the
body case 1 as a matter of course.

Sixth Embodiment
FIG. 6

[0293] FIG. 6 is a view illustrating an electronic wrist
watch in accordance with the sixth embodiment of the
present invention. FIG. 6(a) is a schematic side view show-
ing the internal configuration of the electronic wrist watch,
which is viewed from the side in a three o’clock direction.
FIG. 6(b) is a side view of the electronic wrist watch, which
is viewed from the band 4 in a six o’clock direction.

[0294] The embodiment shown in FIG. 6 illustrates the
case in which two light guide means are used for one light
emitting element. A numeral 71 represents the first light
guide means, a numeral 72 represents the second light guide
means, and the letter X represents a virtual line.

[0295] As shown in FIG. 6(a), the first light guide means
71 composed of a reflecting member is disposed around the
end portion in the six o’clock direction in the body case 1.
And the first light guide means 71 guides the light that has
been emitted from the light emitting element 6 to the second
light guide means 72 disposed on the band 4.

[0296] Moreover, the first light guide means 71 has a
specified angle 0 against the virtual line X lined parallel to
the display device 2 (not shown). And the first light guide
means 71 reflects the light that has been emitted from the
light emitting element 6 to the direction of the surface of the
band 4 disposed in the six 0’clock direction of the body case
1 without scattering or diffusion.

[0297] The second light guide means 72 is composed of a
reflecting member and reflects the incident light to a speci-
fied direction such as the direction of the surface of the band
4 without scattering or diffusion. In FIG. 6(a), arrows
indicate the light that has been emitted from the light
emitting element 6.

[0298] While FIG. 6(a) shows an embodiment in which
the arrows indicate that the guided light passes through
outside of the body case 1 from the first light guide means
71 to the second light guide means 72, the present invention
is not restricted to the embodiment.

[0299] A light that is guided by the first light guide means
71 can also reach the second light guide means 72 through
inside of the band 4.
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[0300] Insuch a case, the second light guide means 72 is
not a reflecting member but a light guide means for guiding
a light in a specified direction as described above. By such
a configuration, the light of the light emitting element 6 can
be emitted from the specified face of the second light gnide
means 72.

[0301] As shown in FIG. 6(b), the second light guide
means 72 can be disposed on the band 4 apart from the body
case 1. Consequently, a light can be emitted from the band
4 without restriction pertaining to a design.

[0302] The light emitting element 6 can also be composed
of a light emitting element that emits a light having a high
directivity. In such a case, the light that has been emitted
from the light emitting element 6 can be guided to the face
of a user via the light guiding from the first light guide means
71 to the second light guide means 72 without scattering or
diffusion. By such a configuration, only a user can check the
light of a band without illuminating the periphery.

[0303] For instance, even in the place in which an incon-
venience occurs if the periphery is illuminated, such as a
movie theater and a cabin of an air plane at lights-out, a light
of the band is visible for only a user without illuminating the

periphery.

[0304] The case in which the sensing means described
above is mounted to the electronic wrist watch that is the
worn type electronic device in accordance with the present
invention and a light is emitted from the band 4 based on the
information output from the sensing means is assumable.
And the light is unexpectedly emitted in some cases. Even
in such a condition, the light that has been emitted from the
light emitting element 6 can be guided to the face of a user
via the light guiding from the first light guide means 71 to
the second light guide means 72 without scattering or
diffusion. By such a configuration, a light emission is visible
for a user without being aware of the light emission for a
peripheral third person.

[0305] As described above, since the light guide means is
composed of the first light guide means 71 and the second
light guide means 72, a light can be emitted from the band
4 even in the case in which the light guide means is not
extended to the section in the vicinity of the light emitting
element 6 disposed in the body case 1.

Seventh Embodiment

FIG. 7

[0306] FIG. 7 is a view illustrating an electronic wrist
watch in accordance with the seventh embodiment of the
present invention. FIG. 7(a) is an elevation view of the
electronic wrist watch, and FIG. 7(b) is a schematic side
view showing the internal configuration of the electronic
wrist watch, which is viewed from the side in a three o’clock
direction.

[0307] In FIG. 7, the numeral 32 represents a protruding
portion that is formed at an end of a first light guide means
71, and the light that has been emitted from the light emitting
element 6 is indicated by arrows.

[0308] In the embodiment shown in FIG. 7, the light
emitting element 6 is disposed in the twelve o’clock direc-
tion of the body case 1. The display device 2 is, for instance,
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a dial of an analog display type, which informs of time by
watch hands, and is made of a translucent member. The first
light guide means 71 is disposed on the backside of the
display device 2.

[0309] The first light guide means 71 can guide a light in
a direction of the display device 2, and is provided with the
protruding portion 32 at the end in a six o’clock direction.
The protruding portion 32 has a light guiding function for
guiding the light that has entered the first light guide means
71 toward the second light guide means 72 disposed on the
band 4.

[0310] More specifically, the light that has been emitted
from the light emitting element 6 is guided to the front face
of the electronic wrist watch in accordance with the present
invention through the display device 2 by the first light guide
means 71. Consequently, the display device 2 looks as if it
emitted a light from itself. The light is guided to the second
light guide means 72 by the protruding portion 32, and is
emitted from the surface of the band 4.

[0311] By such a configuration, the light that is emitted
from the light emitting element 6 not only makes the band
4 luminous but also illuminates the display device 2. Con-
sequently, an illumination means that is required for recog-
nizing the time on the display device 2 is not required,
thereby miniaturizing the electronic wrist watch in accor-
dance with the present invention. As a matter of course,
since a light is also emitted from the display device 2, a
further decorative effect can be obtained.

[0312] The positional relation between the protruding por-
tion 32 and the light emitting element 6 is not restricted to
the embodiment shown in FIG. 7. The light emitting element
6 can also be disposed in the three o’clock direction of the
body case 1 in such a manner that a light is irradiated in the
center direction of the display device 2, and the protruding
portion 32 can be disposed in both six and twelve o’clock
directions in such a manner that a light is guided to the
second light guide means 72 formed in the bands 4 disposed
in the both directions. In such a case, the light emitting
element 6 can also be disposed in a nine o’clock direction or
a three o’clock direction. That is to say, the position of the
light emitting element 6 is not restricted in particular, and
can be modified as needed.

[0313] Moreover, the protruding portion 32 can be formed
separately from the first light guide means 71.

[0314] Furthermore, while FIG. 7() shows the embodi-
ment in which the end face of the protruding portion 32 and
the end face of the second light guide means 72 are disposed
in parallel slightly apart from each other, the two end faces
can come into contact with each other.

Eighth Embodiment

FIG. 8

[0315] FIG. 8 is a view illustrating an electronic wrist
watch in accordance with an eighth embodiment of the
present invention. FIG. 8(a) is an elevation view of the
electronic wrist watch, and FIG. 8(b) is a schematic side
view showing the internal configuration of the electronic
wrist watch, which is viewed from the side in a three o’clock
direction.
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[0316] In FIG. 8, a numeral 5 represents an opening
portion that is formed in a body case 1, and a light that has
been emitted from a light emitting element 6 is indicated by
an arrow. A numeral 11 represents a windbreaking glass for
protecting a display device 2.

[0317] In the embodiment shown in FIG. 8, the opening
portion 5 is formed in a direction of the windbreaking glass
11 on the body case 1 and in a direction of a second light
guide means 72 disposed in the band 4. The first light guide
means 71 is fitted into the opening portion 5 in a direction
of the windbreaking glass 11 in such a manner that the
opening portion 5 is filled with the first light guide means 71,
which does not protrude from the body case 1.

[0318] Consequently, a light is emitted from the first light
guide means 71 to the two directions of the windbreaking
glass 11 and of the second light guide means 72.

[0319] The light emitting element 6 is disposed in the
body case 1, and a light is emitted from the light emitting
element 6 to the side of the first light guide means 71.

[0320] By such a configuration, a part of lights that have
been emitted from the light emitting element 6 enters the
first light guide means 71, and is guided to a direction of the
windbreaking glass 11 via the first light guide means 71. The
part of lights is then emitted upward from the opening
portion 5 of the first light guide means 71.

[0321] Moreover, the other part of lights that have been
emitted from the light emitting element 6 is guided from the
opening portion 5 of the first light guide means 71 to a
direction of the second light guide means 72 disposed in the
band 4, and is emitted from the surface of the band 4.

[0322] Consequently, since lights that have been emitted
from the light emitting element 6 are guided to the above

both directions, a user can see a light emission from a part
of the body case 1 and the band 4.

[0323] Inthe embodiment shown in FIG. 8, the first light
guide means 71 is fitted into the opening portion 5 and is in
a rectangular shape as shown in FIG. 8(b). However, a shape
of the first light guide means 71 is not restricted to a
rectangular shape.

[0324] Moreover, in place of forming the opening portion
in the watch body, or in addition to forming the opening
portion in the watch body, the opening portion 5 can be
formed in a so-called bezel portion of the electronic wrist
watch and the end face of the first light guide means 71 is
exposed, thereby emitting a light from the periphery of the
display device 2. By such a configuration, a further visibility
effect and a decorative effect can be obtained.

Ninth Embodiment

FIG. 9

[0325] FIG. 9 is an elevation view illustrating an elec-
tronic wrist watch in accordance with a ninth embodiment of
the present invention. In FIG. 9, a numeral 30 represents a
shading member, and a numeral 31 represents an opening
portion of the band 4.

[0326] InFIG.9(a), the shading member 30 is disposed on
a part of the surface of the light guide means 7a and 7.
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[0327] The shading member 30 is in a shape of a character,
a symbol, or a figure. In the case in which a light enters the
light guide means 7a and 75, although the periphery of the
shading member 30 is luminous, the section under the
shading member 30 is shaded. Consequently, a shape of the
shading member 30 can be conspicuous, and a high deco-
rative effect can be obtained.

[0328] Inthe embodiment shown in FIG. 9(a), the shading
members 30 are in shapes of characters of 1 and 2.

[0329] Moreover, by disposing a publicly known half
mirror processing layer (not shown) on the surface of the
light guide means 7a and 75 including the shading members
30, a shape of the shading member 30 can be visible only in
the case in which a light enters the light guide means 7a and
7b. By such a configuration, a further decorative effect can
be obtained.

[0330] InFIG. 9(b), the opening portion 31 is disposed on
a part of the surface of the light guide means 7a and 75. A
light emitted from the light guide means 7a and 75 is visible
via the opening portion 31.

[0331] The opening portion 31 is in a shape of a character,
a symbol, or a figure. In the case in which a light enters the
light guide means 7a and 7, since the surface of the band
4 shades the periphery of the opening portion 31, only the
opening portion 31 of the band 4 is luminous. Consequently,
a pattern having a predetermined shape can be conspicuous
by a light emission.

[0332] Inthe embodiment shown in FIG. 9(b), the opening
portions 31 are in shapes of a crescent moon and a star.

[0333] By such a configuration, the band 4 can be lumi-
nous at one point in a predetermined shape or a predeter-
mined pattern, thereby obtaining a high decorative effect.

[0334] Moreover, the opening portion 31 can be sealed
with a transparent resin or a semitransparent resin, thereby
improving a quality and decorativeness in a period in which
a light emission is not carried out.

Tenth Embodiment

FIG. 10

[0335] FIG. 10 is an elevation view illustrating an elec-
tronic wrist watch in accordance with a tenth embodiment of
the present invention.

[0336] In FIG. 10, a numeral 41 represents a segment for
configuring the band 4.

[0337] FIG. 10 shows the embodiment in which the light
guide means 7 is disposed in the segment 41, which is an end
portion connected with the body case 1, in the band 4
composed of a plurality of linked segments made of a metal
or a resin member.

[0338] By such a configuration, a segment 41 different
from the segment that includes the light guide means 7 can
be removed or added, thereby easily adjusting a length of the
band 4 while maintaining a light emitting function of the
band 4.

[0339] Moreover, the light guide means 7 can be disposed
in each of the segments although this is not shown in the
figure. In such a case, the end portion of the light guide
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means 7 is disposed in an opening portion formed at the end
of the segments abutted to each other in such a manner that
the light guide means 7 of the plurality of segments are
connected to each other for guiding a light. By such a
configuration, the light that has been emitted from the light
emitting element 6 can be guided even in the case in which
a linking part for linking segments is disposed.

[0340] That is to say, even in the case in which a segment
including the light guide means 7 is removed or added,
alight emitting function of the band 4 is not obstructed, and
a length of the band 4 can be easily adjusted while main-
taining the light emitting function of the band 4.

[0341] Moreover, a light emitting pattern of the segments
can be selected as needed. For instance, all segments can be
luminous or every other segment can be luminous. By
selecting the light emitting pattern, a wearing person can be
informed of a variety of information.

Embodiment 2

[0342] With reference to the block diagram, the following
describes in detail a best mode in the case in which a worn
type electronic device in accordance with the present inven-
tion is applied to a body-mounted type exercise training
support apparatus as a biological measuring apparatus.

[0343] In the following embodiment, a worn type elec-
tronic device in accordance with the present invention is
simply called a body-mounted type exercise training support
apparatus. The following embodiment describes the case in
which biological information is obtained by measuring a
pulse wave as biological information.

[0344] In addition, the following embodiment describes
the case in which the operations of the body-mounted type
exercise training support apparatus are controlled by using a
central processing unit (CPU).

[0345] Moreover, the following embodiment describes the
case in which the body-mounted type exercise training
support apparatus is a wrist watch type and is worn on a
wrist of a user.

Eleventh Embodiment

FIGS. 11 and 12

[0346] FIG. 11 is a schematic side view showing the
internal configuration of a body-mounted type exercise
training support apparatus in accordance with an eleventh
embodiment of the present invention, which is viewed from
the side in a three o’clock direction.

[0347] In FIG. 11, a numeral 1 represents a body case, a
numeral 2 represents a display device, a numeral 3 repre-
sents a switch means, a numeral 4 represents a band, a
numeral 6 represents a light emitting means, a numeral 7
represents a light guide means, a numeral 21 represents a
CPU, a numeral 24 represents a pulse wave detector, a
numeral 25 represents a pulse wave interface (I/F), a
numeral 26 represents a light emission driving circuit, a
numeral 27 represents a display driving circuit, a numeral 28
represents a switch interface (I/F), and a numeral 99 repre-
sents a user, whose eye is shown schematically.

[0348] A dotted line arrow shows a route of a light and a
full line arrow shows a flow of an electrical signal sche-
matically.
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[0349] FIG. 12 is a block diagram for illustrating an
electric circuit of a body-mounted type exercise training
support apparatus in accordance with the present invention.

[0350] In FIG. 12, a numeral 22 represents a read only
memory (ROM), and a numeral 23 represents a random
access memory (RAM).

[0351] FIG. 11 shows a schematic cross section of the
body case 1, which is viewed from the side in a three or nine
o’clock direction of a wrist watch, on the left side of the
figure. The electrical connection to elements disposed in the
body case 1 is shown on the right side of the figure by the
circuit block diagram.

[0352] A first informing means is composed of the light
emitting element 6 and the light guide means 7, and a second
informing means is composed of the display device 2. The
operations of the informing means are controlled by a CPU
21.

[0353] A switch means 3 is a means for inputting user
information, and is composed of at least one switch. A user
inputs user information by operating the switch means 3.
The input user information is sent to the CPU 21 via the
switch I/F 28.

[0354] The CPU 21 is an arithmetic processing unit that is
a central section for controlling each circuit of the body-
mounted type exercise training support apparatus in accor-
dance with the present invention.

[0355] The ROM 22 stores processing programs that are
executed by the CPU 21 and constants required for arith-
metic processing or the like. The programs stored in the
ROM 22 are described later.

[0356] The RAM 23 stores temporarily the results of the
arithmetic processing executed by the CPU 21 and stores
user information such as a user age and a resting heart rate.

[0357] Since it is troublesome to inputting user informa-
tion every time the body-mounted type exercise training
support apparatus in accordance with the present invention
is used, it is preferable to hold the user information. Con-
sequently, the RAM 23 can be composed of a nonvolatile
storage device that is rewritable electrically.

[0358] The pulse wave detector 24 is a section for detect-
ing a pulse wave of a user. Although it is not restricted in
particular, there can be adopted an electrocardiogram detec-
tion system in a chest belt shape having an electrode to be
worn on a chest for detecting a pulse wave, an optical system
for detecting a pulse wave by a light in which an earlobe or
a fingertip is caught between a light emitting element and a
light intercepting element to measure a change of a blood
flow, and a system using a pressure volume vibration method
in which the pulsation of the heart of a living body is
transmitted to a skin by an expansion and a contraction of a
blood vessel and a surface vibration of the skin is detected.

[0359] The configuration and operation of the above sys-
tems are already known and the detailed descriptions thereof
are omitted.

[0360] While the pulse wave detector 24 can be disposed
in the body case 1 or the band 4, the pulse wave detector 24
can be formed separately from the body case 1 and the band
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4. In such a case, the pulse wave detector 24 and the CPU
21 transmit and receive signals with each other by a wire or
radio transmission.

[0361] The pulse wave interface (I/F) 25 receives an
analog output signal of the pulse wave detector 24 at a
specified interval and converts the analog signal to a digital
signal for an output. In the case in which an output signal
from the pulse wave detector 24 is transmitted by a radio, a
receiving circuit is included in the pulse wave interface (I/F)
25 for receiving the output signal although this is not shown
in the figure.

[0362] The light emission driving circuit 26 controls an
electric current that flows to the light emitting element 6
corresponding to the control data output from the CPU 21.
The electric current control can be an analog type or a digital
type based on the time shared driving.

[0363] The light emitting element 6 is disposed in the
body case 1 and the light guide means 7 is disposed in the
band 4. By such a configuration, the light that has been
emitted from the light emitting element 6 enters the light
guide means 7 disposed in the band 4.

[0364] The light guide means 7 diffuses the incident light
to the outside in a direction of a thickness of the band 4 in
such a manner that the light becomes visible for a user. By
such a configuration, a light can be emitted from the band 4
even in the case in which a light emitting element is not
disposed in the band 4.

[0365] As a matter of course, an opening portion (not
shown) can be formed in the body case 1, and the light guide
means 7 can be fitted into the opening portion in such a
manner that the opening portion 5 in a direction of the
windbreaking glass 11 is filled with the light guide means
like the embodiment shown in FIG. 8, thereby diffusing the
light that has been emitted from the light emitting element
6 via the opening portion.

[0366] By such a configuration, a light can be emitted
from a part of the body case 1.

[0367] A first informing means is composed of the light
emitting element 6 and the light gnide means 7. A plurality
of light guide means 7 can also be formed. By such a
configuration, more lights that have been emitted from the
light emitting element 6 can be transmitted to the band 4, and
a light emission from the band 4 can be more vivid.

[0368] The light emission state of the band 4 can be
determined corresponding to a shape of the light gnide
means. Consequently, even in the case in which a light
emission area of the band 4 is increased, the power con-
sumption of the present apparatus is not increased.

[0369] The band 4 and the body case 1 can be connected
to each other by a band fitting structure having become
common property for a wrist watch. Consequently, the
detailed descriptions of the structure are omitted.

[0370] The display driving circuit 27 receives the display
information from the CPU 21 and drives the display device
2 by converting the information to the electric signal of the
type required for the display device 2 and outputting the
signal.

[0371] The switch interface (I/F) 28 converts the user
information that has been input by operating the switch
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means 3 to an electric signal of a type that can be received
by the CPU 21 for an output. The CPU 21 receives the
electric signal and stores the signal in the RAM 23 as the
user information.

[0372] The display device 2 is a second informing means,
which displays a heart rate, a training index, time, user
information, and device information.

[0373] The first informing means composed of the light
emitting element 6 and the light guide means 7 can inform
of support information and apparatus information from the
body-mounted type exercise training support apparatus in
accordance with the present invention even during exercise
for a user, and has a role for strongly attracting user
attention. On the other hand, the second informing means is
for informing of more detailed information.

[0374] As the display device 2, for instance, a liquid
crystal display device can be used. The liquid crystal display
device can display characters or pictographs, and is suitable
for a lightweight display device that consumes low power.
The liquid crystal display device can also implement a color
display and a graphics display adopting a dot matrix.

[0375] Moreover, as the display device 2, a liquid crystal
display device having a memory function such as a ferro-
electric liquid crystal display device can also be used. The
liquid crystal display device having a memory function
requires power only in switching a display, and holds the
state of the switched display, in which the hold of the state
requires no power consumption. Consequently, the display
device 2 consumes no power during a display, thereby
implementing a low power consumption device.

[0376] As a matter of course, the display device 2 can also
be so-called a dial of an analog display type, which informs
of time by watch hands like an analog display type watch.

[0377] The CPU 21 detects a pulse wave from a digital
signal output from the pulse wave interface (I/F) 25, and
calculates a heart rate of a user by a heart rate calculation
means.

[0378] As described before, a heart rate is generally a
value of heart beats per one minute. Although a method of
calculating a heart rate is not restricted in particular, there
are mentioned, for instance, a method in which pulse waves
are detected for ten seconds and the detected value of the
pulse wave is multiplied by six to obtain heart beats per one
minute, and a method in which pulse waves of a living body
1s detected in a certain period to obtain the average period of
the pulse waves and one minute is divided by the average
period to obtain a heart rate.

[0379] The heart rate calculation means uses the above
methods and the operation programs thereof are stored in the
ROM 22. The CPU 21 reads and executes the operation
programs.

[0380] The switch means 3 is electrically connected to the
CPU 21 via the switch interface (I/F) 28. As described
before, the switch interface (I/F) 28 converts an operation of
the switch means 3 to an electric signal that can be used by
the CPU 21 and outputs the signal.

[0381] By user’s operation of the switch means 3, user
information such as an age of a user, a resting heart rate, a
target heart rate, and a target exercise intensity can be input.
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In addition, the function of the body-mounted type exercise
training support apparatus in accordance with the present
invention can be selected, and the function can be started,
stopped, activated, or inactivated by an indication. For
instance, a light emitting position, a light emitting condition,
and a light emitting pattern of the light emitting element 6
can be modified.

[0382] A plurality of character strings and functions are
assigned to the switch means 3 corresponding to an opera-
tion program stored in the ROM 22, and the character strings
and functions are input by operating the switch means 3. The
configuration in which a plurality of character strings and so
on are assigned to one switch to input information by the
operation thereof is widely used for an input means of a
compact information device such as a portable telephone
and personal digital assistants (PDA), and the detailed
descriptions thereof are omitted.

[0383] It is preferable to prepare a plurality of switch
means 3. A size and a shape of the switch means 3 can be
varied corresponding to a function assigned to each switch
means 3. By such a configuration, a further improvement of
an operational property can be expected.

[0384] The CPU 21 calculates a target heart rate based on
user information that is input in advance using the switch
means 3 as a user information input means. In the case in
which a target heart rate has been input as user information,
the input target heart rate is used as a target heart rate that
has been already set.

[0385] By using a comparison operating means, the CPU
21 compares a target heart rate calculated from the input user
information and a heart rate calculated from biological
information that has been measured. The comparison oper-
ating means is stored as an operation program in the ROM
22. The CPU 21 reads and executes the operation program.

[0386] Support information such as the comparison results
that have been obtained by the comparison operating means
and a heart rate that has been measured are stored in the
RAM 23 and informed of by the informing means as needed.

[0387] The informing means is provided with the first
informing means and the second informing means. A light
emission of the light emitting element 6 and the light guide
means 7 that are the first informing means is controlled to
emit a light from the band 4 for information, and the display
device 2 as the second informing means displays the details
using characters and pictographs for information.

[0388] As described above, support information that will
be a training index is generated based on information that is
obtained from a pulse wave, and information is transmitted
to a user by using the two informing means.

[0389] While the above description uses a heart rate as a
criterion, exercise intensity can also be used as a criterion by
a reverse operation.

[0390] The first informing means and the second inform-
ing means can update support information at predetermined
periods, respectively. As a matter of course, the first inform-
ing means and the second informing means can be made
synchronous or asynchronous to update and inform of
support information.

[0391] An update of support information is to rewrite
information displayed on the display device 2 as the second
informing means at a constant interval.
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[0392] Even in the case in which the display driving
circuit 27 malfunctions by a static electricity or magnetism
applied from the outside and a character string that does not
make any sense or the like is displayed on the display device
2, information to be displayed on the display device 2 can be
almost forcibly rewritten at a predetermined period by an
indication from the CPU 21. Therefore, the display device 2
can modify an error display. The predetermined period is, for
instance, 1 second although it is not restricted in particular.

[0393] Moreover, support information can be updated and
informed of in the case in which a change in a measured
heart rate is detected or a change in the comparison result
between a measured heart rate and a target heart rate is
detected.

[0394] Furthermore, support information can be updated
and informed of at a predetermined period, and support
information can also be updated and informed of immedi-
ately when a change in a measured heart rate is detected or
a change in the comparison result between a measured heart
rate and a target heart rate is detected.

[0395] As described before, a liquid crystal display device
having a memory function can be used as the display device
2.

[0396] In the case in which a liquid crystal display device
having a memory function is used, displayed information is
held until the information or the displayed content is modi-
fied. Therefore, a futile rewrite of information can be
reduced by discontinuing rewriting after a predetermined
period. By such a configuration, power consumption per-
taining to a display can be further reduced.

[0397] As described above, by updating support informa-
tion, while immediate informing of a training index by the
first informing means is maintained, an increase in power
consumption pertaining to an information display by the
second informing means can be suppressed.

[0398] The first informing means and the second inform-
ing means can inform of a plurality of support information
in the time sharing manner.

[0399] The light emitting element 6 can be controlled
synchronously with a pulse wave that is detected. For
instance, it can be displayed that the apparatus is correctly
worn and operated by controlling the light emitting element
6 synchronously with a pulse wave for a predetermined time
or until a predetermined pulse wave is detected after a
measurement is started.

[0400] By such a configuration, a user can confirm that the
measurement has been started correctly, thereby giving
peace of mind to the user.

[0401] On the contrary, in the case in which a state in
which a pulse wave cannot be detected continues for a
predetermined time, the light emitting element 6 can be
controlled to stimulate a user to detach the apparatus and
correctly wear the apparatus again, or user’s detaching of the
apparatus can be judged and the measurement can be
suspended, thereby suppressing an increase in power con-
sumption.

[0402] As a matter of course, information for stimulating
a user to correctly wear the apparatus again and a suspension
of a measurement can be processed in order.
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[0403] Information using the light emitting element 6 can
be displayed by a variation in a light emission such as a fast
blink in the state of overtraining (excess training), a slow
blink in the state of under-training (insufficient training), and
lights-out in the state of target training. In addition, infor-
mation can be displayed by a variation in a luminance of the
light emitting element 6, a variation in a luminous color of
the light emitting element 6, or a selection of a light emission
from a plurality of the light emitting elements 6.

[0404] As a matter of course, any of the above displays
can be combined, and information other than a training
index can also be informed of.

[0405] For instance, the first informing means can display
information of the body-mounted type exercise training
support apparatus in accordance with the present invention.

[0406] More specifically, the light emitting element 6 can
be controlled based on information from a residual battery
capacity detection means (not shown) to inform of a residual
capacity of a battery for a predetermined time. As a matter
of course, a control of the light emitting element 6 based on
the residual battery capacity detection means can be acti-
vated or inactivated by operating the switch means 3.

[0407] As the residual battery capacity detection means,
for instance, a battery voltage is detected by an A/D con-
verter to estimate a residual capacity of the battery. By such
a configuration, in the case in which an extreme reduction in
a residual capacity of the battery is detected, a lighting time
of the light emitting element 6 can be made shorter than a
predetermined time by a control of the light emitting ele-
ment 6, or a light emission of the light emitting element 6
can be inactivated, thereby suppressing an increase in power
consumption and increasing an operating time of the body-
mounted type exercise training support apparatus in accor-
dance with the present invention.

[0408] In the case of a state that the battery has little
residual capacity or an abnormal state of the apparatus such
as an interruption of an operation of a part of the system, the
state can be informed of. As the information, the light
emitting element 6 can be controlled to inform of an
abnormal state of the apparatus for a predetermined time.

[0409] As amatter of course, a control of the light emitting
element 6 based on an abnormal state of the apparatus can
be activated or inactivated by operating the switch means 3.

[0410] As a detection means of an abnormal state, an
abnormal state can be detected by finding that a predeter-
mined response of a circuit is suspended for a predetermined
time.

[0411] The information of an abnormal state of the appa-
ratus must be different from that of a normal state of the
apparatus. For instance, a regularly repeated blink can be
generated at a period that is abnormal as a heart rate such as
30 blinks or less per minute or 220 blinks or larger per
minute, or at a period of an irregular blink that is apparently
different from a pulse.

[0412] As described before, information from the first
informing means composed of the light emitting element 6
and the light guide means 7 having a particularly excellent
visibility can be made to have a highly important meaning,
thereby enabling a user to quickly modify an exercise
training and to deal with a problem caused by the state of an
apparatus.
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[0413] However, a user may forget a meaning of infor-
mation from the first informing means in some cases. For
instance, since a reduction of a residual battery capacity does
not frequently occur, a user hardly ever sees the information
pattern. Consequently, even in the case in which a user
confirms that some change has occurred by the information,
the user may not understand the meaning.

[0414] Accordingly, the details of the information contents
of the first informing means are also displayed on the display
device 2 that is the second informing means. By such a
configuration, even in the case in which a user is not used to
the body-mounted type exercise training support apparatus
in accordance with the present invention, the user can
confirm information from the light emitting element 6, the
meaning thereof, and the relationship by seeing the display
device 2, thereby assisting the user with utilizing the body-
mounted type exercise training support apparatus in accor-
dance with the present invention.

[0415] FIG. 13 is an elevation view illustrating an embodi-
ment in which information is displayed on a display device
2 that is a second informing means.

[0416] In FIG. 13, a numeral 51 represents a dot matrix
display area, a numeral 52 represents a segment display area,
and numerals 56 and 57 represent icons (pictographs).

[0417] Here, elements equivalent to those illustrated pre-
viously are numerically numbered similarly.

[0418] The dot matrix display area 51 displays a target
heart rate and a residual capacity of a mounted battery. The
segment display area 52 displays a heart rate that is currently
measured.

[0419] In the embodiment shown in FIG. 3, a target heart
rate display 53 indicates a heart rate of 120 and a current
heart rate display 55 indicates a heart rate of 132. A residual
battery capacity display 54 shows an empty pattern indicat-
ing a battery and displays “Low Battery” that indicates that
the battery has little residual capacity.

[0420] The icon 57 indicates that a current heart rate is
higher than a target heart rate that has been input and set. The
icon 56 is a display that indicates that a pulse wave is being
correctly detected by blinking synchronously with the pulse
wave.

[0421] As a matter of course, a display pattern of the
body-mounted type exercise training support apparatus in
accordance with the present invention is not restricted to the
present embodiment. As described above, however, a light is
used for the first informing means and the characters and
pictographs are used for the second informing means,
thereby quickly informing a user of required information.

[0422] While the above embodiment describes the case in
which the first informing means and the second informing
means inform of almost identical information contents or
overlapped information contents, the present invention is not
restricted to the above embodiment as a matter of course.
For instance, the light emitting element 6 can be used to
stimulate a user to see the display device 2 as a trigger of
information to the user. As an example, the first informing
means can be blinked intensively.

[0423] In such a case, the information contents of the first
informing means can be different from those of the second
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informing means. For instance, in the case in which a target
heart rate is almost reached during exercise, the first inform-
ing means informs of the state by a light emitting pattern,
and the second informing means displays a current heart rate
that is being measured.

[0424] A shape of the first informing means composed of
the light emitting element 6 and the light guide means 7 in
the body-mounted type exercise training support apparatus
in accordance with the present invention is not restricted to
the embodiment shown in FIG. 11, and can be selected as
needed like the above described embodiments shown in
FIGS. 1 to 10 for instance.

[0425] The light emitting element 6 can also be used as a
back light that illuminates the display device 2 from the back
face although this is not shown in the figure.

[0426] Moreover, the body-mounted type exercise training
support apparatus in accordance with the present invention
can inform of a training index for a predetermined time by
using a signal that is input from a sensing means (not shown)
as a trigger. In such a case, the sensing means can be
activated or inactivated by the switch means 3.

[0427] As the sensing means, there are mentioned, for
instance, a vibration sensor for outputting a signal by a
detection of a vibration, an inclination sensor for outputting
a signal by a detection of an inclination, an acceleration
sensor for outputting a signal by a detection of an accelera-
tion, a temperature sensor, an atmospheric pressure sensor,
and a sensor for outputting a signal by a detection of
receiving of a radio wave.

[0428] The sensing means can also have a role of the
switch means 3. More specifically, a user can strongly shake
or hit an arm on which the body-mounted type exercise
training support apparatus in accordance with the present
invention has been worn to temporarily operate a control of
the light emitting element 6 that is used for informing of a
training index without operating the switch means 3. By
such a configuration, power consumption can be reduced
and a user can be released from a troublesome switching
operation. The sensing means is useful particularly during
exercise.

[0429] The above described body-mounted type exercise
training support apparatus in accordance with the present
invention can improve a visibility and a variety in a repre-
sentation due to a light emission of the band 4, a wearing
characteristic as an apparatus, a sufficient operating time,
and a fashionable property without enlarging the mounted
display device 2 to more than necessity.

Embodiment 3
Twelfth Embodiment

FIGS. 14 and 15

[0430] FIG. 14 is an elevation view illustrating an elec-
tronic wrist watch in accordance with an eleventh embodi-
ment of the present invention. FIG. 15 is a schematic side
view showing the internal configuration of the electronic
wrist watch shown in FIG. 14, which is viewed from the side
in a three o’clock direction.

[0431] The electronic wrist watch in accordance with the
present embodiment has a configuration basically similar to
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that of the embodiment shown in FIG. 1. Therefore, ele-
ments equivalent to those illustrated in FIG. 1 are numeri-
cally numbered similarly and the detailed descriptions of the
equivalent elements are omitted.

[0432] The electronic wrist watch in accordance with the
present embodiment is provided with an LED light emitting
element 34 composed of three color LEDs that are a red (R)
LED light emitting element, a green (G) LED light emitting
element, and a blue (B) LED light emitting element in the
body case 1.

[0433] The LED light emitting element 34 can selectively
emit lights having wave lengths of three colors of red (R),
green (G), and blue (B) by a control of a control device (not
shown) disposed in the body case 1.

[0434] As shown in FIGS. 14 and 15, the light guide
means 7 is disposed in the band 4. Moreover, the band 4 is
provided with a red (R) filter 35 which only a red (R) light
emitted from the red (R) LED light emitting element of the
LED light emitting element 34 can pass through, a green (G)
filter 36 which only a green (G) light emitted from the green
(G) LED light emitting element of the LED light emitting
element 34 can pass through, and a blue (B) filter 37 which
only a blue (B) light emitted from the blue (B) LED light
emitting element of the LED light emitting element 34 can
pass through, on the band surface side of the light guide
means 7.

[0435] A red (R) index portion 38, a green (G) index
portion 39, and a blue (B) index portion 40 are formed on the
upper face (on the surface side of the band 4) of the red (R)
filter 35, the green (G) filter 36, and the blue (B) filter 37,
respectively, and can be luminous by the red (R) light, the
green (G) light, and the blue (B) light that have passed
through the filters 35, 36, and 37, respectively.

[0436] As described above, the index portions 38, 39, and
40 are formed on the surface of the filters 35, 36, and 37, and
are made to be luminous by a light emitted from the LED
light emitting element 34, in which the light has a prede-
termined wave length and passes through the filter 35, 36, or
37. A luminous color and a light emitting position can be
freely selected by modifying a shape, a type, and a disposed
position of the index portions. Consequently, a light emitting
position and a light emitting pattern can be freely produced,
thereby improving a visibility and a fashionable property
due to a light emission.

[0437] In the above embodiment, the LED light emitting
element 34 composed of three color LEDs that are a red (R)
LED light emitting element, a green (G) LED light emitting
element, and a blue (B) LED light emitting element is
disposed in the body case 1. As a matter of course, the LED
light emitting element 34 can also be a color LED that can
emit a red (R) light, a green (G) light, and a blue (B) light
by controlling a driving electric current to be applied.

[0438] Moreover, a red (R) LED light emitting element, a
green (G) LED light emitting element, and a blue (B) LED
light emitting element that are separately formed can also be
disposed as a matter of course.

[0439] In such a case, a light can be emitted separately
from the three color LEDs of the red (R) LED light emitting
element, the green (G) LED light emitting element, and the
blue (B) LED light emitting element of the LED light
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emitting element 34, and the index portions 38, 39, and 40
can be separately made to be luminous. Moreover, the
luminous index portions 38, 39, and 40 can also be selected
by modifying the combination of light emissions of the
LEDs.

[0440] Moreover, as a matter of course, a light can be
emitted from all of the three color LEDs of the red (R) LED
light emitting element, the green (G) LED light emitting
element, and the blue (B) LED light emitting element of the
LED light emitting element 34, and all of the index portions
38, 39, and 40 can be made to be luminous.

[0441] Even in the case of the present embodiment, a
disposition and a shape of the light guide means 7 and the
index portion are not restricted to the present embodiment,
and can be selected as needed like the above described
embodiments shown in FIGS. 1 to 10 for instance.

Thirteenth Embodiment

FIG. 16

[0442] FIG. 16 is a schematic side view illustrating an
electronic wrist watch in accordance with a thirteenth
embodiment of the present invention and showing the inter-
nal configuration of the electronic wrist watch, which is
viewed from the side in a three o’clock direction.

[0443] The electronic wrist watch in accordance with the
present embodiment has a configuration basically similar to
that shown in FIGS. 14 and 15. Therefore, elements equiva-
lent to those illustrated in FIGS. 14 and 15 are numerically
numbered similarly and the detailed descriptions of the
equivalent elements are omitted.

[0444] The electronic wrist watch in accordance with the
present embodiment is provided with a plurality of ultra-
violet light emitting elements (UV-LED) 61 in the body case
1 as shown in FIG. 16.

[0445] The ultraviolet light emitting elements 61 can
separately emit ultraviolet lights having different wave
length widths by a control of a control device (not shown)
disposed in the body case 1.

[0446] As shown in FIG. 16, the light guide means 7 is
disposed in the band 4. Moreover, the band 4 is provided
with band-pass filters 62, 63, and 64 on the band surface side
of the light guide means 7 corresponding to the ultraviolet
light emitting elements 61. The band-pass filters 62, 63, and
64 can select ultraviolet lights that have different wave
length widths and that have been emitted from the ultraviolet
light emitting elements 61 and can make the selected ultra-
violet lights pass through the filters.

[0447] The index portions 65, 66, and 67 are formed on the
upper face of the band-pass filters 62, 63, and 64, respec-
tively. The index portions 65, 66, and 67 are made of
fluorescent substances that emit lights selectively by the
ultraviolet lights that have different wave length widths and
that have passed through the band-pass filters 62, 63, and 64.

[0448] Moreover, an ultraviolet filter 68 is formed on the
upper face (on the surface side of the band) of the index
portions 65, 66, and 67. The ultraviolet filter 68 can cut an
ultraviolet light having a wave length of 400 nm or less, for
instance, in order to prevent a light emission of the index
portions 65, 66, and 67 due to an external ultraviolet light.
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[0449] As described above, in the case in which the light
emitting element 6 is an ultraviolet light emitting element
(UV-LED) 61, the band-pass filters 62, 63, and 64 are
disposed to select ultraviolet lights that have different wave
lengths and that have been emitted from the ultraviolet light
emitting elements 61 and to make the selected ultraviolet
lights pass through the filters. In addition, since a fluorescent
substance that emits a light having a predetermined color by
an ultraviolet light is disposed, a light emitting position and
a light emitting shape can be selected, thereby improving a
visibility and a fashionable property due to a light emission.

[0450] In such a case, a wave length of an ultraviolet light
emitted from the ultraviolet light emitting element 61 can be
selected to separately emit the light, and the index portions
65, 66, and 67 can be separately made to be luminous.
Moreover, the luminous index portions 65, 66, and 67 can
also be selected by modifying the combination of light
emissions of the ultraviolet light emitting elements 61.

[0451] Moreover, as a matter of course, a light can be
emitted from all of the ultraviolet light emitting elements 61,
and all of the index portions 65, 66, and 67 can be made to
be luminous.

[0452] While the present embodiment adopts the ultravio-
let light emitting element (UV-LED) 61 as the light emitting
element 6, a light emitting element having a wave length of
a light other than an ultraviolet light, such as an electron
beam emitting element, can also be used as the light emitting
element 6 as a matter of course.

[0453] Even in the case of the present embodiment, a
disposition and a shape of the light guide means 7 and the
index portion are not restricted to the present embodiment,
and can be selected as needed like the above described
embodiments shown in FIGS. 1 to 10 for instance.

Fourteenth Embodiment

FIG. 17

[0454] FIG. 17 is a schematic side view illustrating an
electronic wrist watch in accordance with a fourteenth
embodiment of the present invention and showing the inter-
nal configuration of the electronic wrist watch, which is
viewed from the side in a three o’clock direction.

[0455] The electronic wrist watch in accordance with the
present embodiment has a configuration basically similar to
that of the embodiment shown in FIG. 1. Therefore, ele-
ments equivalent to those illustrated in FIG. 1 are numeri-
cally numbered similarly and the detailed descriptions of the
equivalent elements are omitted.

[0456] Inthe electronic wrist watch in accordance with the
present embodiment, the light guide means 7 disposed in the
band 4 is composed of an optical fiber 69 as shown in FIG.
17. The optical fiber 69 has a two-layer structure composed
of a central core 80 that has a high refractive index and that
is made of a quartz glass or a plastic and a clad 81 that has
a low refractive index and that covers the core. The band 4
is formed in a straight state in a design. In the case in which
the band 4 is worn on a wrist to be bent and an incident angle
of a light exceeds a critical angle of a reflection, the light is
emitted from the clad 81 on the surface side of the band 4
as shown by an arrow A.
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[0457] By such a configuration, the light that has been
emitted from the light emitting element 6 disposed in the
body case 1 can be reliably guided via the optical fiber 69
and can be reliably emitted from the surface of the band 4.
In addition, the structure of the band 4 can be prevented from
being complicated, and a visibility and a fashionable prop-
erty due to a light emission of a band 4 can be improved.

[0458] Even in the case of the present embodiment, a
disposition and a shape of the light guide means 7 and the
index portion are not restricted to the present embodiment,
and can be selected as needed like the above described
embodiments shown in FIGS. 1 to 10 for instance.

Fifteenth Embodiment

FIG. 18

[0459] FIG. 18 is a schematic side view illustrating an
electronic wrist watch in accordance with a fifteenth
embodiment of the present invention and showing the inter-
nal configuration of the electronic wrist watch, which is
viewed from the side in a three o’clock direction.

[0460] The electronic wrist watch in accordance with the
present embodiment has a configuration basically similar to
that of the embodiment shown in FIG. 1. Therefore, ele-
ments equivalent to those illustrated in FIG. 1 are numeri-
cally numbered similarly and the detailed descriptions of the
equivalent elements are omitted.

[0461] Inthe electronic wrist watch in accordance with the
present embodiment, the light guide means 7 disposed in the
band 4 is composed of a light guide member 84 provided
with diffraction gratings (holograms) 82 and 83 on the both
faces thereof as shown in FIG. 18.

[0462] An incident prism 85 is formed on the light emit-
ting element 6 side of the light guide member 84. The
incident prism 85 can be fabricated by being integrated with
the light guide member 84 or by being made of a simple
substance of a prism and being bonded to the light guide
member 84.

[0463] The diffraction gratings (holograms) 82 and 83 can
diffract a light that has a predetermined wave length and that
has entered at a predetermined angle, and can emit the light
at a predetermined angle as shown by an arrow B in FIG. 18.

[0464] Consequently, in the case in which the light guide
member 84 is disposed in the entire or a part of the band 4,
a light can be selectively emitted from the entire or a part of
the band.

[0465] Moreover, a shape of the diffraction grating (holo-
gram) 82 on the surface of the band 4 can be a character or
a picture, thereby improving a visibility and a fashionable

property.

[0466] In such a case, by using a white light as a light
emitted from the light emitting element 6, a color of a light
emitted from the diffraction grating 82 is varied depending
on a view angle, thereby improving a visibility and a
fashionable property.

[0467] By such a configuration, the light that has been
emitted from the light emitting element 6 disposed in the
body case 1 can be reliably guided by the light guide
member 84 provided with the diffraction gratings 82 and 83



US 2008/0004510 Al

on the both faces thereof, and can be diffracted at a gap of
a slit of the diffraction grating to reliably emit the light from
the surface of the band 4. In addition, the structure of the
band 4 can be prevented from being complicated, and a
visibility and a fashionable property due to a light emission
of a band 4 can be improved.

[0468] Even in the case of the present embodiment, a
disposition and a shape of the light guide means 7 and the
index portion are not restricted to the present embodiment,
and can be selected as needed like the above described
embodiments shown in FIGS. 1 to 10 for instance.

Sixteenth Embodiment

FIGS. 19 and 20

[0469] FIG. 19 is a schematic side view illustrating an
electronic wrist watch in accordance with a sixteenth
embodiment of the present invention and showing the inter-
nal configuration of the electronic wrist watch, which is
viewed from the side in a three o’clock direction. FIG. 20 is
an elevation view of the electronic wrist watch shown in
FIG. 19.

[0470] The electronic wrist watch in accordance with the
present embodiment has a configuration basically similar to
that of the embodiment shown in FIG. 1. Therefore, ele-
ments equivalent to those illustrated in FIG. 1 are numeri-
cally numbered similarly and the detailed descriptions of the
equivalent elements are omitted.

[0471] The electronic wrist watch in accordance with the
present embodiment is provided with a liquid crystal ele-
ment 86 in the opening portion 5 of the body case 1 as shown
in FIG. 19.

[0472] As shown in FIGS. 19 and 20, the band 4 includes
a plurality of index deflection members having deflection
angles intersecting with each other at right angles on the
band surface side of the light guide means 7, wherein two
index deflection members 87 and 88 are formed in the
present embodiment.

[0473] As shownin FIG. 20, the index deflection members
87 and 88 are shifted to each other in the transverse direction
of the band 4 to be disposed in such a manner that the optical
paths for the index deflection members 87 and 88 are not
obstructed by each other.

[0474] Moreover, the light guide means 7 contains optical
path modification means 95 and 96 such as a mirror and a
prism under the index deflection members 87 and 88 dis-
posed being shifted to each other in the transverse direction
of the band 4. By such a configuration, as shown by arrows
in FIG. 19, the light that has been emitted from the light
emitting element 6 disposed in the body case 1 passes
through the liquid crystal element 86 and is guided to the
light guide means 7 on the band 4 side. The direction of the
light is then turned to the index deflection members 87 and
88 by the optical path modification means 95 and 96.

[0475] The plurality of index deflection members 87 and
88 that configure an index portion can be selected to diffuse
the light by varying a voltage to be applied to the liquid
crystal element 86 by using a control device (not shown)
disposed in the body case 1.
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[0476] By such a configuration, the light that has been
emitted from the light emitting element 6 disposed in the
body case 1 passes through the liquid crystal element 86 and
is guided to the light guide means 7 on the band 4 side.

[0477] By varying a voltage to be applied to the liquid
crystal element 86, a light that has passed through the liquid
crystal element 86 can have a predetermined deflection
angle. Consequently, a light can be emitted from the index
deflection member 87 or 88 that has a deflection angle
corresponding to the above deflection angle and from the
surface of the band 4.

[0478] More specifically, although this is not shown in the
figure, for instance, an index deflection member that makes
a light having horizontal amplitude pass through the member
is disposed between the light emitting element 6 and the
liquid crystal element 86 that are disposed in the body case
1, and a voltage to be applied to the liquid crystal element
86 is controlled to activate a 90-degrees deflection (ON
control).

[0479] By such a configuration, a light that has passed
through the liquid crystal element 86 is changed to a light
deflected in a vertical direction. In the case in which the
index deflection member 87 is an index deflection member
that makes a light with horizontal amplitude pass through
the member, the light that has passed through the liquid
crystal element 86 and that has been changed to a light
deflected in a vertical direction is cut off.

[0480] On the other hand, in the case in which the index
deflection member 88 is an index deflection member that
makes a light with vertical amplitude pass through the
member, a light that has passed through the liquid crystal
element 86 and that has been changed to a light deflected in
a vertical direction is made to pass through the member.

[0481] Moreover, a voltage to be applied to the liquid
crystal element 86 can be controlled to inactivate a 90-de-
grees deflection (OFF control). By such a configuration, in
the case in which a light having horizontal amplitude passes
through the member and the index deflection member 87 is
an index deflection member that makes a light with hori-
zontal amplitude pass through the member, a light that has
passed through the liquid crystal element 86 and that has
horizontal amplitude is made to pass through the member.

[0482] On the other hand, in the case in which the index
deflection member 88 is an index deflection member that
makes a light with vertical amplitude pass through the
member, a light that has passed through the liquid crystal
element 86 and that has horizontal amplitude is cut off.

[0483] Insuch a case, the liquid crystal element 86 can be
a publicly known segment liquid crystal panel, a dot matrix
liquid crystal panel, or a liquid crystal panel provided with
a pattern such as a picture, a character, and a symbol on the
surface 86a on the band 4 side of the liquid crystal element
86. For instance, a blink and a liquid crystal pattern can be
modified based on the control of the CPU 21.

[0484] That is to say, a dot matrix liquid crystal pattern can
be modified as needed, and the pattern is not restricted in
particular. Although this is not shown in the figure, for
instance, the pattern can be a full transmission pattern, a
transmission pattern of a spot pattern, a transmission pattern
of a stripe pattern (a vertical stripe, a horizontal stripe, or a
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diagonal stripe), and a pattern that restricts a transmission
area. Any of the pattern areas can be selected to be blinked.

[0485] Consequently, a light emitting position and a light
emitting shape can be selected only by varying a voltage to
be applied to the liquid crystal element 86, thereby improv-
ing a visibility and a fashionable property due to a light
emission. In addition, the structure of the band 4 can be
prevented from being complicated, and a visibility and a
fashionable property due to a light emission of a band 4 can
be improved.

[0486] Even in the case of the present embodiment, a
disposition and a shape of the light guide means 7 and the
index portion are not restricted to the present embodiment,
and can be selected as needed like the above described
embodiments shown in FIGS. 1 to 10 for instance.

Seventeenth Embodiment

FIGS. 21 and 22

[0487] FIG. 21 is a schematic side view illustrating an
electronic wrist watch in accordance with a seventeenth
embodiment of the present invention and showing the inter-
nal configuration of the electronic wrist watch, which is
viewed from the side in a three o’clock direction. FIG. 22 is
a circuit block diagram of the electronic wrist watch shown
in FIG. 21.

[0488] The electronic wrist watch in accordance with the
present embodiment has a configuration basically similar to
that of the embodiment shown in FIG. 1. Therefore, ele-
ments equivalent to those illustrated in FIG. 1 are numeri-
cally numbered similarly and the detailed descriptions of the
equivalent elements are omitted.

[0489] Inthe electronic wrist watch in accordance with the
present embodiment, the light emitting element 6 is com-
posed of an LED 89 for a signal and is disposed in the body
case 1 as shown in FIG. 21.

[0490] Moreover, a photo detector 90 is disposed in the
band 4 in such a manner that the photo detector 90 faces to
the LED 89 for a signal via the opening portion 5 of the body
case 1.

[0491] The photo detector 90 is mounted on a flexible
printed circuit board (FPC) 91 disposed in the band 4. An
LED 92 for display and a battery 93 for display are disposed
on the flexible printed circuit board (FPC) 91, and are
connected to the photo detector 90 by a wiring pattern.

[0492] Consequently, in the present embodiment, the light
guide means 7 is composed of the photo detector 90, the
flexible printed circuit board (FPC) 91, the LED 92 for
display, and the battery 93 for display.

[0493] By such a configuration, as shown in FIGS. 21 and
22, a light emitted from the signal LED 89 disposed in the
body case 1 is received by the photo detector 90 disposed in
the band 4. The photo detector 90 then drives and lights the
LED 92 for display. In FIG. 22, a numeral 94 represents a
battery for a watch. The battery 94 for a watch is a power
supply means for lighting the LED 89 for a signal, and can
also be used as a power supply for the electronic wrist watch.

[0494] By such a configuration, the battery 94 for a watch
and the battery 93 for display are disposed in the body case
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1 and the band 4, respectively. Consequently, an exchanged
use of power supplies is not required and a connector for
connecting elements is not required, thereby simplifying a
configuration of a band connection. Moreover, since a
dedicated battery is used for display, a battery inside the
watch is not consumed and an operation of the watch is not
affected. Furthermore, only the LED 92 for display on the
band 4 side can be conveniently exchanged.

[0495] While the band 4 is worn on a wrist in the above
embodiments, the band 4 can also be worn, for instance, on
an arm, an ankle, a knee, a finger, a neck, and other living
body parts. Moreover, while the apparatus is applied to a
human body in the above embodiments, the apparatus can
also be applied, for instance, to animals such as a chimpan-
zee for a health management. While the preferred embodi-
ments of the present invention have been described above,
the present invention is not restricted to the above embodi-
ments, and various changes and modifications can be thus
made without departing from the scope of the present
invention.

[0496] While the present invention is applied to an elec-
tronic wrist watch as a worn type electronic device in the
above embodiments, the present invention is not restricted to
the above embodiments. For instance, the present invention
can also be applied to various types of worn type electronic
devices such as an arm portable telephone, a television, a
toy, and an electronic digital assistant of a worn type.

INDUSTRIAL APPLICABILITY

[0497] The worn type electronic device in accordance with
the present invention can be applied, for instance, for an
electronic wrist watch having a high fashionable property
and a high visibility from other persons, since a light
emitting means disposed in the body case and a light guide
means disposed in the band can make the band luminous.
The worn type electronic device in accordance with the
present invention does not require a light emitting means
disposed in the band and a power supply means for driving
the light emitting means, and does not lose a fitting property
of the band itself. Consequently, the worn type electronic
device in accordance with the present invention is suitable as
an electronic wrist watch in which a fitting property to a
human body is important in particular.

[0498] The biological measuring apparatus provided with
the worn type electronic device in accordance with the
present invention enables a visibility and a variety in a
representation to be improved even in the case in which a
size of the body case is limited. Consequently, the biological
measuring apparatus in accordance with the present inven-
tion is suitable as an apparatus in which compactness and
lightness are required like a wrist watch type. In particular,
the biological measuring apparatus in accordance with the
present invention is suitable as an apparatus for precisely
measuring biological information.

1. A worn type electronic device provided with a light
emitting means for emitting a light from the worn type
electronic device, comprising:

the light emitting means including a light emitting ele-
ment for emitting a light having a specified wave length
and a light guide means for guiding the light emitted
from the light emitting element in a specified direction;
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the light emitting element disposed in a body of the worn
type electronic device, wherein a light emission of the
light emitting element is controlled based on the control
of the worn type electronic device; and

the light guide means including at least one of a body side
light guide means disposed in the body of the worn type
electronic device and a band side light guide means
disposed in a band,

wherein the body side light guide means is disposed with
a specified face made to face to the surface of the body
of the worn type electronic device and the light emitted
from the light emitting element is emitted from the
surface of the body of the worn type electronic device
via the body side light guide means; or

wherein the band side light guide means is disposed with
a specified face made to face to the surface of the band
and the light emitted from the light emitting element is
emitted from the surface of the band via the band side
light guide means.

2. The worn type electronic device as defined in claim 1,
wherein the light guide means is provided with a body side
light guide means disposed in the body of the worn type
electronic device and a band side light guide means disposed
in a band, and the light emitted from the light emitting
element is guided to the band side light guide means via the
body side light guide means and is emitted from the surface
of the band via the band side light guide means.

3. The worn type electronic device as defined in claim 1,
wherein the light guide means is provided with a body side
light guide means disposed in the body of the worn type
electronic device and a band side light guide means disposed
in a band, the light emitted from the light emitting element
is emitted from the surface of the body of the wormn type
electronic device via the body side light guide means, and
the light emitted from the light emitting element is guided to
the band side light guide means via the body side light guide
means and is emitted from the surface of the band via the
band side light guide means.

4. The worn type electronic device as defined in claim 1,
wherein the band side light guide means is disposed on the
surface of the band or disposed in the band.

5. The worn type electronic device as defined in claim 1,
wherein a plurality of the light emitting elements is disposed
in the body of the worn type electronic device and a plurality
of the band side light guide means is disposed in the band
corresponding to the light emitting elements.

6. The worn type electronic device as defined in claim 1,
wherein a width of the band side light guide means becomes
narrower as the position on the band side light guide means
becomes farther from the body of the worn type electronic
device.

7. The worn type electronic device as defined in claim 1,
further comprising at least one shading index portion dis-
posed on the surface of the band.

8. The worn type electronic device as defined in claim 1,
wherein the surface of the band has a shading function and
at least one index opening portion is formed on the surface
of the band.

9. The worn type electronic device as defined in claim 1,
further comprising at least one shading index portion dis-
posed on the surface of the body side light guide means.

10. The worn type electronic device as defined in claim 1,
wherein the surface of the body side light guide means has
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a shading function and at least one index opening portion is
formed on the surface of the body side light guide means.

11. The worn type electronic device as defined in claim 1,
further comprising at least one filter on the surface of a light
emission side of the light guide means, the filter for enabling
only the light that has been emitted from the light emitting
element and that has a specified wave length to pass through
the filter.

12. The worn type electronic device as defined in claim
11, further comprising at least one index portion on the
surface of the filter, the index portion for emitting a light by
the light that has been emitted from the light emitting
element and passed through the filter and that has a specified
wave length.

13. The worn type electronic device as defined in claim 1,
wherein the light emitting element is composed of at least
one light emitting element selected from an LED light
emitting element, an ultraviolet light emitting element, and
an electron beam emitting element.

14. The worn type electronic device as defined in claim 1,
wherein the band side light guide means is composed of an
optical fiber.

15. The worn type electronic device as defined in claim 1,
wherein the band side light guide means is composed of a
light guide member provided with diffraction gratings on the
both faces thereof.

16. The worn type electronic device as defined in claim 1,
further comprising:

at least one liquid crystal element disposed between the
light emitting element and the band side light guide
means, and

a plurality of index deflection members having deflection
angles intersecting with each other at right angles on
the surface of the band side light guide means,

wherein a plurality of the index deflection members is
selected to diffuse a light by varying a voltage to be
applied to the liquid crystal element.

17. The worn type electronic device as defined in claim 1,
wherein the light guide means is provided with a light
storing means for storing a light guided by the light guide
means.

18. A biological measuring apparatus provided with the
worn type electronic device as defined in claim 1 for
measuring biological information of a user, wherein the
biological measuring apparatus is at least one of a pulse
wave measuring apparatus for measuring a pulse wave, a
body temperature measuring apparatus for measuring a body
temperature, and a sweat measuring apparatus for measuring
a sweating degree, or a measuring apparatus in which said
apparatuses are combined, further comprising:

a biological information value calculation means for
detecting biological information of the user to obtain
specified biological information values from the bio-
logical information;

a user information input means for inputting user infor-
mation of the user;

a comparison operating means for comparing the user
information and the biological information values; and

an informing means for informing of support information
corresponding to the comparison results obtained by
the comparison operating means,
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wherein the informing means is provided with a first the biological measuring apparatus is a body-mounted
informing means for informing of support information type exercise training support apparatus having a func-
in the case in which a light emitted from the light tion of advising a user who exercises oneself;
emitting element is emitted from at least one of the the biological information value calculation means is
surface of the body of the worn type electronic device provided with a heart rate calculation means for detect-
and the surface of the band via at least one of the body ing biological information of the user to calculate a
side light guide means disposed in the body of the worn heart rate from the biological information;
type electronic device and the band side light guide the comparison operating means is provided with a heart
means disposed in the band. rate comparison operating means for comparing the

19. The biological measuring apparatus as defined in user information and the heart rate; and

claim 18, wherein the informing means is further provided the informing means is provided with a heart rate inform-
with a second informing means for informing of support g means for informing _Of support 1nformat10n corre-
information by using a character or a pictograph. sponding to the comparison results obtained by the

20. The biological measuring apparatus as defined in heart rate comparison operating means.

claim 18, wherein ¥ % % % %
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