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(54) Biological information detecting device

(57) Provided is a biological information detecting
device including: a device main body (4); a heart rate
detector (3a and 3b) that is integrally provided with the
device main body (4) and includes an electrode (7a and
7b); and a fixing band (80) for mounting the device main
body (4) and the heart rate detectors (3a and 3b) on a
user, the fixing band (80) being formed of an extendable
band-shaped member, in which the fixing band (80) in-

cludes adjusting portions (30) that are able to adjust an
effective length of the fixing band (80), and the adjusting
portions (30) include a first adjusting portion (50) and a
second adjusting portion (60) that roughly and finely ad-
just the effective length of the fixing band (80), respec-
tively, such that the device main body (4) and the heart
rate detectors (3a and 3b) can be mounted on the user.
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Description

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0001] The present invention relates to a biological in-
formation detecting device in which an electrode is at-
tached onto a surface of a living body to detect a biological
signal.

BACKGROUND ART

[0002] One of such biological information detecting de-
vices is a heart rate measuring device that detects an
electrocardiographic signal, which is generated in ac-
cordance with the beating of the heart, to measure a heart
rate of a living body (for example, refer to JP-A-
6-245913).
[0003] The heart rate measuring device (correspond-
ing to the "biological information detecting device" of the
Claims) disclosed in JP-A-6-245913 is formed as a belt-
equipped type and includes a chest belt that is attached
onto the chest. The chest belt includes a transmitter hav-
ing an electrode that is in contact with a surface of a living
body and detects an electrocardiographic signal; and an
elastic support band (corresponding to the "fixing means"
of the Claims) that is connected to both ends of the trans-
mitter and elastically supports the transmitter on the
chest of a human body.
[0004] It is generally known that the detection accuracy
of the biological information detecting device depends
on the adhesion between the electrode of the biological
information detecting device and a surface of a living
body. In the heart beat detector disclosed in JP-A-
6-245913, a predetermined fastening force is obtained
by the elastic support band. Therefore, it is considered
that, for example, during exercise, the release of the elec-
trode of the transmitter from a surface of a living body is
prevented, and the electrode of the biological information
detecting device is brought into close contact with a sur-
face of a living body.
[0005] However, a chest circumference of a user onto
which the biological information detecting device is
mounted varies between individuals. Therefore, it is pref-
erable that the total length of the support band be appro-
priately adjustable according to a chest circumference of
a user such that the electrode of the transmitter is reliably
brought into close contact with a surface of a living body.
Accordingly, for example, a configuration can be con-
ceived in which length adjusting means for adjusting the
effective length of the support band is provided on the
support band that elastically supports the transmitter.
[0006] It is known that the length adjusting means has,
for example, the following configuration. That is, a center
shaft is provided in a frame-shaped adjusting member,
one end of the support band is attached onto the center
shaft, and the other end thereof is drawn out from the

center shaft and is folded back, such that a folded-double
portion of the support band is formed between the center
shaft and the folded portion of the support band. In ad-
dition, by inserting the other end of the support band into
the frame-shaped adjusting member and drawing the
other end out therefrom, a single, unfolded portion is
formed between the center shaft and the other end of the
support band. The adjusting member moves along a lon-
gitudinal direction of the support band, and a ratio of the
folded-double portion and the single, unfolded portion of
the support band is changed so as to adjust the effective
length of the support band. This length adjusting portion
is a so-called buckle.
[0007] However, in the above-described related art,
fine adjustment is required for obtaining a predetermined
fastening force during the mounting of the biological in-
formation detecting device while adjusting the effective
length of the support band. Particularly, when the ratio
of the folded-double portion and the single, unfolded por-
tion of the support band is changed, a spring constant of
the entire support band is changed. Therefore, in order
to obtain a predetermined fastening force during the
mounting of the biological information detecting device
while adjusting the effective length of the support band,
it is required that the fine adjustment of the effective
length of the support band be performed in response to
the change in the spring constant caused by the adjust-
ment of the effective length of the support band. As a
result, in the related art, it is difficult to adjust the support
band such that the electrode is brought into contact with
a surface of a living body by a predetermined pressing
force and stable detectability can be secured.

SUMMARY OF THE INVENTION

[0008] It is an aspect of the present application to pro-
vide a biological information detecting device which is
capable of adjusting the effective length of fixing means
according to a physical size of a living body and bringing
an electrode into contact with a surface of a living body
due to a predetermined pressing force to secure stable
detectability.
[0009] According to the present application, there is
provided a biological information detecting device includ-
ing: a device main body; a biological signal detector that
is integrally provided with the device main body and in-
cludes an electrode in contact with a surface of a living
body; and fixing means for mounting the device main
body and the biological signal detector on the living body,
the fixing means being formed of a band-shaped member
extendable in a longitudinal direction thereof. In this bi-
ological information detecting device, the fixing means
includes a plurality of adjusting portions that are able to
adjust an effective length of the fixing means, the plurality
of adjusting portions include a rough adjusting portion
and a fine adjusting portion, the rough adjusting portion
adjusts the effective length of the fixing means so as to
mount the device main body and the biological signal

1 2 



EP 2 737 846 A1

3

5

10

15

20

25

30

35

40

45

50

55

detector on the living body, and the fine adjusting portion
adjusts a pressing force of the electrode against the sur-
face of the living body.
[0010] According to this configuration, the rough ad-
justing portion roughly adjusts the length of the fixing
means such that the device main body and the biological
signal detector can be mounted on the living body, and
the fine adjusting portion finely adjusts the length of the
fixing means such that the pressing force of the electrode
against the surface of the living body is a predetermined
pressing force. Accordingly, the effective length of the
fixing means can be adjusted according to a physical size
of a living body, and the electrode can be brought into
contact with the surface of the living body by the prede-
termined pressing force to secure stable detectability. In
addition, in the related art, it is necessary that various
sizes (for example, S-size, M-size, or L-size) of fixing
means be provided according to a size of a living body.
On the other hand, according to this configuration, since
the length of the fixing means can be roughly adjusted
according to a size of a living body, it is not necessary
that various sizes of fixing means be prepared.
[0011] In addition, the adjusting portion may include
an overlapping portion, where a part of the fixing means
overlaps each other, and may adjust the length of the
overlapping portion to adjust the pressing force of the
electrode against the surface of the living body.
[0012] According to this configuration, since the length
of the overlapping portion can be adjusted to adjust the
pressing force of the electrode against the surface of the
living body, an appropriate pressing force can be easily
obtained. In addition, for example, after a user wears the
biological information detecting device, even when the
fixing means is loosened during use and the pressing
force of the electrode is decreased, the overlapping por-
tion can be pulled to readjust the length of the overlapping
portion, thereby easily obtaining an appropriate pressing
force. Accordingly, further stable detectability can be se-
cured.
[0013] In addition, the adjusting portion may function
as the rough adjusting portion by adjusting the length of
the overlapping portion before the device main body and
the biological signal detector are mounted on the living
body, and the adjusting portion may function as the fine
adjusting portion by adjusting the length of the overlap-
ping portion after the device main body and the biological
signal detector are mounted on the living body.
[0014] According to this configuration, the adjusting
portion functions as the rough adjusting portion before
the device main body and the biological signal detector
are mounted on the living body, and the adjusting portion
functions as the fine adjusting portion after the device
main body and the biological signal detector are mounted
on the living body. Therefore, even when the fixing means
is loosened after a user wears the device main body and
the biological signal detector, the adjusting portion can
function as the fine adjusting portion and be readjusted.
[0015] In addition, the adjusting portion may include a

holding member that holds the fixing means in a state
where a part of the fixing means overlaps each other.
[0016] According to this configuration, by providing the
holding member, the adjusting portion that finely adjusts
the pressing force of the electrode against a surface of
a living body to be a predetermined pressing force can
be formed at a low cost. In addition, the holding member
holds the fixing means in a state where a part of the fixing
means overlaps each other. Therefore, after the adjust-
ing portion adjusts a pressing force of the electrode
against the surface of the living body, the pressing force
can be maintained. Accordingly, further stable detecta-
bility can be maintained.
[0017] In addition, according to the present application,
there is provided a biological information detecting device
including: a device main body; a biological signal detector
that is integrally provided with the device main body and
includes an electrode in contact with a surface of a living
body; and fixing means for mounting the device main
body and the biological signal detector on the living body,
the fixing means being formed in a band shape. In the
biological information detecting device, the fixing means
includes an adjusting portion and a non-adjusting portion,
the adjusting portion includes an overlapping portion,
where a part of the fixing means overlaps each other,
and adjusts the length of the overlapping portion so as
to adjust an effective length of the fixing means, the non-
adjusting portion is formed in a predetermined length,
the adjusting portion is formed of a member non-extend-
able in a longitudinal direction of the fixing means, and
the non-adjusting portion is formed of an elastic member
extendable in the longitudinal direction.
[0018] According to this configuration, the fixing means
includes the adjusting portion that adjusts the length of
the overlapping portion to adjust the effective length of
the fixing means. Therefore, the effective length of the
fixing means can be adjusted according to a physical size
of a living body. In addition, the adjusting portion is formed
of a member non-extendable in a longitudinal direction
of the fixing means. Therefore, even when the length of
the overlapping portion is adjusted to change a ratio of
the overlapping portion in the fixing means, a change in
the spring constant of the fixing means can be prevented.
[0019] In addition, the fixing means includes the ad-
justing portion and the non-adjusting portion, the adjust-
ing portion is formed of a member non-extendable in the
longitudinal direction of the fixing means, and the non-
adjusting portion is formed in a predetermined length and
is formed of an elastic member extendable in the longi-
tudinal direction. Therefore, irrespective of the ratio of
the overlapping portion, the spring constant of the fixing
means can be maintained to be constant in the fixing
means. As a result, even when the effective length of the
fixing means is adjusted, a predetermined fastening force
can be easily obtained. Therefore, the electrode can be
brought into contact with a surface of a living body by the
predetermined pressing force irrespective of the effective
length of the fixing means to secure stable detectability.
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[0020] According to the application, a biological infor-
mation detecting device can be provided which is capable
of adjusting the effective length of fixing means according
to a physical size of a living body and bringing an elec-
trode into contact with a surface of a living body due to
a predetermined pressing force to secure stable detecta-
bility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Embodiments of the present invention will now
be described by way of further example only and with
reference to the accompanying drawings, in which:

Fig. 1 is a diagram illustrating a state where a bio-
logical information detecting device according to a
first embodiment of the present invention is mounted
on a user.
Fig. 2 is a front view illustrating a heart rate meas-
uring device and a fixing band according to the first
embodiment.
Fig. 3 is a rear view illustrating the heart rate meas-
uring device.
Fig. 4 is a cross-sectional view taken along line A-A
of Fig. 2 illustrating the fixing band.
Fig. 5 is a perspective view illustrating a holding
member.
Fig. 6 is a front view illustrating a heart rate meas-
uring device and a fixing band according to a second
embodiment of the present invention.
Fig. 7 is a cross-sectional view taken along line B-B
of Fig. 6 illustrating the fixing band.
Fig. 8 is a graph illustrating a relationship between
an elongation per unit length of the fixing band ac-
cording to the second embodiment and a chest cir-
cumference of a user.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Hereinafter, a first embodiment of the present
invention will be described using the drawings.
[0023] Fig. 1 is a diagram illustrating a state where a
heart rate measuring device 1, which is a biological in-
formation detecting device according to the first embod-
iment, is mounted on a user U.
[0024] As illustrated in Fig. 1, the heart rate measuring
device 1 is mounted on the chest, which is a body surface
of the user U, and detects an electrocardiographic signal
which is generated in accordance with the beating of the
heart. Hereinafter, in a state being mounted on the user
U, a side of the heart rate measuring device 1 in contact
with the user U will be described as "rear side", and a
side thereof which is opposite the rear side and faces
outward will be described as "front side". In addition, in
the following description, a direction following a circum-
ferential direction of the chest of the user U will also be
simply referred to as "circumferential direction of the
chest".

[0025] Fig. 2 is a front view illustrating the heart rate
measuring device 1 and a fixing band 80 according to
the first embodiment.
[0026] As illustrated in Fig. 2, the heart rate measuring
device 1 includes a device main body 2; a pair of heart
rate detectors (corresponding to "biological signal detec-
tor" of Claims) 3a and 3b that are integrally provided with
the device main body 2 and include a pair of electrodes
7a and 7b in contact with a surface of a living body; a
main body belt 4 that integrally covers the device main
body 2 and the pair of heart rate detectors 3a and 3b;
and the fixing band 80 (corresponding to the "fixing
means" of the Claims) for mounting the device main body
2 and the pair of heart rate detectors 3a and 3b on the
user U (refer to Fig. 1). In Fig. 2, only one end of the fixing
band 80 is connected to the main body belt 4.
[0027] Fig. 3 is a rear view of the heart rate measuring
device 1. In Fig. 3, the fixing band 80 (refer to Fig. 2) is
not illustrated.
[0028] As illustrated in Fig. 3, the device main body 2
includes an elliptical case 5 that has a long axis along
the circumferential direction of the chest. On the center
of the rear side of the case 5, a battery housing 8 is
formed, and a button-type battery (not illustrated) is
housed in the battery housing 8. Further, in the battery
housing 8 of the case 5, a battery lid 10 is fastened and
fixed by screws 11 such that the battery housing 8 is
sealed in a state where the button-type battery is housed
therein.
[0029] As illustrated in Fig. 2, on the front side of the
case 5, a cover glass 6 that covers the front side of the
case 5 is provided. The cover glass 6 is formed such that
the outermost surface is flush with the main body belt 4
and improves the appearance.
[0030] As illustrated in Fig. 3, the pair of heart rate de-
tectors 3a and 3b are connected to ends of the device
main body 2 on both sides in the circumferential direction
of the chest, respectively, and are configured by the pair
of electrodes 7a and 7b. The pair of electrodes 7a and
7b are formed of, for example, a band-shaped conductive
elastomer. One end of each electrode in the circumfer-
ential direction of the chest is electrically connected to a
circuit substrate (not illustrated) in the case 5. Examples
of the conductive elastomer include a conductive silicone
rubber into which carbon black is incorporated, a con-
ductive rubber into which carbon black is incorporated,
and a conductive polyurethane rubber into which carbon
black is incorporated.
[0031] The main body belt 4 that integrally covers the
device main body 2 and the pair of heart rate detectors
3a and 3b configured as above is formed of, for example,
a urethane rubber in a band shape along the circumfer-
ential direction of the chest, and the total length thereof
is approximately, for example, 260 mm. The main body
belt 4 is formed so as to cover an edge of the device main
body 2 on the rear side and edges of the pair of electrodes
7a and 7b. As illustrated in Fig. 2, fixing band attaching
portions 9a and 9b are formed at both ends of the main
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body belt 4, respectively. The fixing band attaching por-
tions 9a and 9b are formed of, for example, through-holes
which penetrate the main body belt 4 in a thickness di-
rection thereof.

Fixing Band

[0032] The fixing band 80 has a longitudinal direction
along the circumferential direction of the chest and is
formed of an elastic belt-shaped member, such as a rub-
ber material, extendable in the longitudinal direction.
[0033] The fixing band 80 includes, as adjusting por-
tions 30 that adjust the effective length of the fixing band
80 (that is, the heart rate measuring device 1), a first
adjusting portion 50 that includes an adjusting member
35; and a second adjusting portion 60 that is provided to
be closer to a first side (left side in Fig. 2) of the longitu-
dinal direction than the adjusting member 35 and in-
cludes a holding member 70.
[0034] The fixing band 80 adjusts the first adjusting
portion 50 and the second adjusting portion 60 such that
the effective length of the heart rate measuring device 1
is set to be slightly shorter than that of the chest circum-
ference (refer to Fig. 1) of the user U to generate a pre-
determined fastening force in the heart rate measuring
device 1. As a result, the fixing band 80 brings the pair
of electrodes 7a and 7b into contact with the body surface
of the user U with a predetermined pressing force.
[0035] Fig. 4 is a cross-sectional view taken along line
A-A of Fig. 2 illustrating the fixing band 80. In Fig. 4, the
left side is the first side of the fixing band 80 in the lon-
gitudinal direction, and the right side is a second side of
the fixing band 80 in the longitudinal direction. In addition,
the upper side in Fig. 4 is the front side, and the lower
side is the rear side.
[0036] As illustrated in Fig. 4, at an end 81a of the fixing
band 80 on the first side and an end 81b thereof on the
second side, ring portions 82a and 82b are formed such
that terminals thereof are folded back, respectively.
[0037] The end 81a of the fixing band 80 on the first
side is connected to a first engaging member 21 which
can be engaged with the fixing band attaching portion 9a
(refer to Fig. 2) of the main body belt 4.
[0038] The first engaging member 21 is a member,
which is formed of, for example, a resin material, and
includes a ring-shaped portion 21a and an engaging
piece 21b. The ring-shaped portion 21a is inserted into
the ring portion 82a of the fixing band 80 and is connected
to the end 81a of the fixing band 80 on the first side. The
engaging piece 21b is integrally formed with the ring-
shaped portion 21a and is formed to be engaged with
the fixing band attaching portion 9a of the main body belt
4.
[0039] The end 81b of the fixing band 80 on the second
side is connected to the adjusting member 35.
[0040] The adjusting member 35 is formed in, for ex-
ample, a rectangular frame shape (refer to Fig. 2) when
seen in a front view. A center shaft 37 is provided inside

a frame portion 36 along a width direction intersecting
with the longitudinal direction.
[0041] The center shaft 37 is inserted into the ring por-
tion 82b which is provided at the end 81b of the fixing
band 80 on the second side.
[0042] On the first side and the second side of the lon-
gitudinal direction with the center shaft 37 interposed
therebetween, a first window 35a and a second window
35b are partitioned by the center shaft 37 and the frame
portion 36 of the adjusting member 35. The adjusting
member 35 is configured to be slidable along the longi-
tudinal direction when being slid on a surface of the fixing
band 80 on the front side.
[0043] In order for the device main body 2 and the heart
rate detectors 3a and 3b (all of which can be referred to
Fig. 1) to be mountable on the chest (refer to Fig. 1) of
the user U, before the device main body 2 and the heart
rate detectors 3a and 3b are mounted on the chest, the
first adjusting portion 50 functions as a rough adjusting
portion which roughly adjusts the effective length of the
fixing band 80, and after the device main body 2 and the
heart rate detectors 3a and 3b are mounted on the chest,
the first adjusting portion 50 functions as a fine adjusting
portion which finely adjusts the effective length of the
fixing band 80 to adjust a pressing force of the pair of
electrodes 7a and 7b against the chest of the user U.
The first adjusting portion 50 includes the above-de-
scribed adjusting member 35; and an overlapping portion
54 which is provided to be closer to the second side (right
side in Fig. 2) than the adjusting member 35 in the fixing
band 80.
[0044] The overlapping portion 54 is formed between
the center shaft 37 and the second engaging member 22
by causing, in a state where the end 81b of the fixing
band 80 on the second side is connected to the center
shaft 37 of the adjusting member 35, the end 81a of the
fixing band 80 on the first side to pass through a ring-
shaped portion 22a of a second engaging member 22
from the rear side to the front side and folding the fixing
band 80 back. Further, the end 81a of the fixing band 80
on the first side is inserted from the rear side into the
second window 35b, which is partitioned by the center
shaft 37 and the adjusting member 35, crosses the front
side of the center shaft 37 over the end 81b of the fixing
band 80 on the second side, is drawn out from the rear
side of the first window 35a, and is connected to the first
engaging member 21.
[0045] In the first adjusting portion 50, the adjusting
member 35 moves to the first side (that is, the side of the
first engaging member 21) of the longitudinal direction to
increase a ratio of the overlapping portion 54 which is a
folded-double portion of the fixing band 80 and to de-
crease a ratio of a single, unfolded portion of the fixing
band 80 other than the overlapping portion 54. As a result,
the effective length of the fixing band 80 can be reduced.
In addition, the adjusting member 35 moves to the second
side (that is, the side of the second engaging member
22) of the longitudinal direction to decrease a ratio of the
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overlapping portion 54 which is the folded-double portion
of the fixing band 80 and to increase a ratio of the single,
unfolded portion of the fixing band 80 except for the over-
lapping portion 54. As a result, the effective length of the
fixing band 80 can be increased. By roughly adjusting
the effective length of the fixing band 80 as described
above, the device main body 2 and the heart rate detec-
tors 3a and 3b can be mounted on the chest of the user U.
[0046] Before the device main body 2 and the heart
rate detectors 3a and 3b are mounted on the chest, the
second adjusting portion 60 functions as a rough adjust-
ing portion which roughly adjusts the effective length of
the fixing band 80, and after the device main body 2 and
the heart rate detectors 3a and 3b are mounted on the
chest, the second adjusting portion 60 functions as a fine
adjusting portion which finely adjusts the effective length
of the fixing band 80 to adjust a pressing force of the pair
of electrodes 7a and 7b against the chest of the user U.
The second adjusting portion 60 includes the holding
member 70; and an overlapping portion 64 which is pro-
vided to be closer to the second side (right side in Fig.
2) than the holding member 70 in the fixing band 80.
[0047] Fig. 5 is a perspective view illustrating the hold-
ing member 70.
[0048] As illustrated in Figs. 4 and 5, the holding mem-
ber 70 is formed of, for example, a resin material and
includes a holding member main body 71 that is formed
in a block shape; a clamping piece 75 that is provided to
be distant from the holding member main body 71 to the
second side of the longitudinal direction of the fixing band
80 (refer to Fig.5); a connecting portion 72 that connects
the holding member main body 71 and the clamping piece
75 on the outside of the fixing band 80 in the width direc-
tion (refer to Fig. 4); and a protrusion 77 that protrudes
from the holding member main body 71 and is arranged
opposite the clamping piece 75.
[0049] A space between the holding member main
body 71 and the clamping piece 75 forms an insertion
hole 73 into which the fixing band 80 is inserted. In ad-
dition, a space between the clamping piece 75 and the
protrusion 77 forms a draw-out portion 76 for drawing out
the fixing band 80, which is inserted into the insertion
hole 73, to the second side of the longitudinal direction.
[0050] The overlapping portion 64 is formed by causing
a part of the fixing band 80 between the first engaging
member 21 and the adjusting member 35 to overlap each
other. Thus, the overlapping portion 64 does not include
either end 81a of the fixing band 80. The overlapping
portion 64 is inserted into the insertion hole 73 and is
drawn out to the second side (that is, the side of the sec-
ond engaging member 22) of the longitudinal direction
from the draw-out portion 76.
[0051] A part, corresponding to the insertion hole 73,
of the overlapping portion 64 is clamped by the holding
member main body 71 and the clamping piece 75 to be
held with a predetermined holding force. In this case,
when the device main body 2 and the heart rate detectors
3a and 3b are mounted on the chest of the user U to be

used, the holding force of the holding member 70 is set
to the extent that the fixing band 80 is not shifted between
the holding member main body 71 and the clamping piece
75.
[0052] The second adjusting portion 60 allows the
length of the overlapping portion 64 to be easily adjusted
when being worn by the user to adjust a pressing force
of the pair of electrodes 7a and 7b against the chest of
the user U. Specifically, the overlapping portion 64, which
is drawn out from the draw-out portion 76 of the holding
member 70, is further drawn out to the second side of
the longitudinal direction to increase a ratio of the over-
lapping portion 64 and to reduce the effective length of
the fixing band 80. As a result, the pressing force of the
pair of electrodes 7a and 7b against the chest of the user
U can be increased. In addition, the fixing band 80 is
drawn out from the insertion hole 73 of the holding mem-
ber 70 to the first side and the second side of the longi-
tudinal direction to decrease a ratio of the overlapping
portion 64 and to increase the effective length of the fixing
band 80. As a result, the pressing force of the pair of
electrodes 7a and 7b against the chest of the user U can
be reduced. By adjusting the length of the overlapping
portion 64 as described above, the effective length of the
fixing band 80 can be reduced or increased to finely ad-
just the effective length of the fixing band 80 and to finely
adjust the pressing force of the pair of electrodes 7a and
7b against the chest of the user U.

Operation

[0053] Next, hereinafter, the operation of the heart rate
measuring device 1 according to the first embodiment
will be described. It should be noted that the respective
reference numerals in the following description can be
referred to Figs. 1 to 5.
[0054] In such a configuration, the heart rate measur-
ing device 1 is mounted on the chest of the user U (refer
to Fig. 1) in the following procedure.
[0055] First, of the first engaging member 21 and the
second engaging member 22 which are provided at both
ends of the fixing band 80, for example, the engaging
piece 21b of the first engaging member 21 which is pro-
vided on the first side of the longitudinal direction is en-
gaged with the fixing band attaching portion 9a of the
main body belt 4. As a result, the heart rate measuring
device 1 is formed in a band shape by the end 81a of the
fixing band 80 on the first side being connected to the
main body belt 4.
[0056] Next, the user U slides the adjusting member
35 of the first adjusting portion 50 along the longitudinal
direction to roughly adjust the effective length of the fixing
band 80 such that the device main body 2 and the heart
rate detectors 3a and 3b can be mounted on the chest
of the user U. At this time, the first adjusting portion 50
functions as the rough adjusting portion which roughly
adjusts the effective length of the fixing band 80.
[0057] Next, the user U engages the engaging piece
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22b of the second engaging member 22, which is pro-
vided on the second side of the fixing band 80 in the
longitudinal direction, with the fixing band attaching por-
tion 9b of the main body belt 4. As a result, the heart rate
measuring device 1 is attached on the chest of the user
U in a ring shape.
[0058] Next, the user U adjusts the second adjusting
portion 60 to finely adjust the effective length of the fixing
band 80. As a result, a predetermined pressing force is
applied to the pair of electrodes 7a and 7b, and the pair
of electrodes 7a and 7b are brought into contact with the
body surface of the user U by the predetermined pressing
force. At this time, the second adjusting portion 60 func-
tions as the fine adjusting portion which finely adjusts the
effective length of the fixing band 80. Through the above-
described processes, the mounting of the heart rate
measuring device 1 on the user U is completed. The heart
rate measuring device 1 detects an electrocardiographic
signal, which is generated from the pair of electrodes 7a
and 7b in accordance with the beating of the heart of the
user, as biological information.
[0059] When the fixing band 80 is loosened after the
mounting of the heart rate measuring device 1 on the
user U, at least one of the first adjusting portion 50 and
the second adjusting portion 60 is made to function as
the fine adjusting portion to finely adjust the effective
length of the fixing band 80. As a result, the pair of elec-
trodes 7a and 7b are brought into contact with the chest
by a predetermined pressing force. By providing the first
adjusting portion 50 and the second adjusting portion 60
in the fixing band 80, an appropriate pressing force can
be easily obtained.

Effect of First Embodiment

[0060] According to the first embodiment, the first ad-
justing portion 50 roughly adjusts the length of the fixing
band 80 such that the device main body 2 and the pair
of electrodes 7a and 7b can be mounted on the body of
the user U, and the second adjusting portion 60 finely
adjusts the length of the fixing band such that the pressing
force of the pair of electrodes 7a and 7b against the body
surface of the user U is a predetermined pressing force.
Accordingly, the effective length of the fixing band 80 can
be adjusted according to a physical size of the user U,
and the pair of electrodes 7a and 7b can be brought into
contact with the body surface of the user U by a prede-
termined pressing force to secure stable detectability. In
addition, in the related art, it is necessary that various
sizes (for example, S-size, M-size, or L-size) of fixing
bands 80 be provided according to a size of the user U.
On the other hand, according to the first embodiment,
since the length of the fixing band 80 can be roughly
adjusted according to the size of the user U, it is not
necessary that various sizes of fixing bands be prepared.
[0061] In addition, since the length of the overlapping
portion 64 can be adjusted to adjust the pressing force
of the pair of electrodes 7a and 7b against the body sur-

face of the user U, an appropriate pressing force can be
easily obtained. In addition, for example, after a user
wears the heart rate measuring device 1, even when the
fixing band 80 is loosened during use and the pressing
force of the pair of electrodes 7a and 7b is decreased,
the overlapping portion 64 can be pulled to readjust the
length of the overlapping portion 64, thereby easily ob-
taining an appropriate pressing force. Accordingly, fur-
ther stable detectability can be secured.
[0062] In addition, by providing the holding member
70, the second adjusting portion 60 that finely adjusts the
pressing force of the pair of electrodes 7a and 7b against
the body surface of the user U to be a predetermined
pressing force can be formed at a low cost. In addition,
the holding member 70 holds the fixing band 80 in a state
where a part of the fixing band 80 overlaps each other.
Therefore, after the second adjusting portion 60 adjusts
a pressing force of the pair of electrodes 7a and 7b
against the body surface of the user U, the pressing force
can be maintained. Accordingly, further stable detecta-
bility can be maintained.

Second Embodiment

[0063] Next, a heart rate measuring device 201 accord-
ing to a second embodiment of the present invention will
be described.
[0064] Fig. 6 is a front view illustrating the heart rate
measuring device 201 and a fixing band 20 according to
the second embodiment, and Fig. 7 is a cross-sectional
view taken along line B-B of Fig. 6 illustrating the fixing
band 20.
[0065] In the heart rate measuring device 1 according
to the first embodiment, the fixing band 80 is formed of
an elastic belt-shaped member, such as a rubber mate-
rial, extendable in the longitudinal direction and includes
the first adjusting portion 50 and the second adjusting
portion 60 (refer to Fig. 2).
[0066] On the other hand, the heart rate measuring
device 201 according to the second embodiment is dif-
ferent from that of the first embodiment, in that the heart
rate measuring device 201 includes an adjusting portion
30 that is provided on the first side of the longitudinal
direction and a non-adjusting portion 40 that is provided
on the second side of the longitudinal direction. Herein-
after, only different configurations from that of the first
embodiment will be described. In addition, it should be
noted that the mounting state of the heart rate measuring
device 201 according to the second embodiment on the
user U is as shown in Fig. 1.
[0067] As illustrated in Figs. 6 and 7, the fixing band
20 is formed in a band shape in which the direction fol-
lowing the circumferential direction of the chest is a lon-
gitudinal direction thereof, and the fixing band 20 includes
the adjusting portion 30 that is provided on the first side
of the longitudinal direction and the non-adjusting portion
40 that is provided on the second side in the longitudinal
direction. The adjusting portion 30 and the non-adjusting
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portion 40 are connected to each other through the ring-
shaped connecting member 25.

Adjusting Portion

[0068] The adjusting portion 30 includes an adjusting
band 31 and an adjusting member 35.
[0069] The adjusting band 31 is formed of a member
in a band shape, such as a cloth formed of a synthetic
fiber or the like, non-extendable in the longitudinal direc-
tion. At an end 31a of the adjusting band 31 on the first
side and an end 31b thereof on the second side, ring
portions 32a and 32b are formed such that terminals
thereof are folded back, respectively.
[0070] The end 31a of the adjusting band 31 on the
first side is connected to the first engaging member 21
which can be engaged with the fixing band attaching por-
tion 9a of the main body belt 4.
[0071] The first engaging member 21 is a member,
which is formed of, for example, a resin material, and
includes the ring-shaped portion 21a and the engaging
piece 21b. The ring-shaped portion 21a is inserted into
the ring portion 32a of the adjusting band 31 and is con-
nected to the end 31a of the adjusting band 31 on the
first side. The engaging piece 21b is integrally formed
with the ring-shaped portion 21a and is formed to be en-
gaged with the fixing band attaching portion 9a of the
main body belt 4.
[0072] The end 31b of the adjusting band 31 on the
second side is connected to the adjusting member 35.
[0073] On the second side of the longitudinal direction,
the adjusting portion 30 includes an overlapping portion
38 where the adjusting band 31, which is a part of the
fixing band 20, overlaps each other. The overlapping por-
tion 38 is formed between the center shaft 37 and a con-
necting member 25 by causing, in a state where the end
31b of the adjusting band 31 on the second side is con-
nected to the center shaft 37 of the adjusting member
35, the end 31a of the adjusting band 31 on the first side
to pass through the inside of a frame of the connecting
member 25 from the rear side to the front side and folding
the adjusting band 31 back. Further, the end 31a of the
adjusting band 31 on the first side is inserted from the
rear side into the second window 35b, which is partitioned
by the center shaft 37 and the adjusting member 35,
crosses the front side of the center shaft 37 over the end
31b of the adjusting band 31 on the second side, is drawn
out from the rear side of the first window 35a, and is
connected to the first engaging member 21.
[0074] The adjusting member 35 is configured to be
slidable on a space between the first engaging member
21 and the connecting member 25 along the longitudinal
direction when being slid on a surface of the adjusting
portion 30 on the front side. As a result, a ratio of the
overlapping portion 38 in the adjusting portion 30 can be
changed, and the length of the adjusting portion 30 can
be changed. Specifically, the adjusting member 35
moves to the first side (that is, the side of the first engag-

ing member 21) of the longitudinal direction to increase
a ratio of the overlapping portion 38 which is a folded-
double portion of the adjusting band 31 and to decrease
a ratio of a single, unfolded portion of the adjusting band
31 other than for the overlapping portion 38. As a result,
the total length of the adjusting portion 30 can be reduced.
In addition, the adjusting member 35 moves to the second
side (that is, the side of the connecting member 25) of
the longitudinal direction to decrease a ratio of the over-
lapping portion 38 which is the folded-double portion of
the adjusting band 31 and to increase a ratio of the single,
unfolded portion of the adjusting band 31 other than for
the overlapping portion 38. As a result, the total length
of the adjusting portion 30 can be increased. By reducing
or increasing the total length of the adjusting band 31,
the effective length of the fixing band 20 can be adjusted.
[0075] In this embodiment, the adjusting portion 30 is
formed so as to have a total length of, for example, ap-
proximately 260 mm, which is substantially the same as
that of the main body belt 4, when the adjusting member
35 is positioned in an intermediate portion (hereinafter,
referred to as "reference position") of the adjusting por-
tion 30 in the longitudinal direction. Therefore, the total
length of the adjusting portion 30 can be adjusted, for
example, in a range from 195 mm to 390 mm.

Non-Adjusting Portion

[0076] The non-adjusting portion 40 is formed of a
band-shaped non-adjusting band 41, such as an elastic
member of a rubber material or the like, extendable in
the longitudinal direction in a predetermined length. The
non-adjusting portion 40 according to this embodiment
is formed so as to have a total length of, for example,
260 mm which is substantially the same as that of the
main body belt 4. In this case, as described above, the
total length of the adjusting portion 30 can be adjusted,
for example, in a range from 195 mm to 390 mm. Accord-
ingly, the effective length of the fixing band 20 including
the adjusting portion 30 and the non-adjusting portion 40
can be adjusted in a range from 455 mm to 650 mm.
[0077] At an end 41a of the non-adjusting band 41 on
a first side and an end 41b thereof on a second side, ring
portions 42a and 42b are formed such that terminals
thereof are folded back, respectively.
[0078] The end 41a of the non-adjusting band 41 on
the first side is connected to the connecting member 25
by a frame portion 26 of the connecting member 25 being
inserted into the ring portion 42a.
[0079] In addition, the end 41b of the non-adjusting
band 41 on the second side is connected to the second
engaging member 22 which can be engaged with the
fixing band attaching portion 9b of the main body belt 4.
The second engaging member 22 includes the ring-
shaped portion 22a and the engaging piece 22b and is
formed in the same shape as that of the first engaging
member 21. The end 41b of the non-adjusting band 41
on the second side is connected to the second engaging
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member 22 by the ring-shaped portion 22a of the second
engaging member 22 being inserted into the ring portion
42b.
[0080] The above-described heart rate measuring de-
vice 201 is formed in a ring shape so as to be mounted
on the chest of the user U by the first engaging member
21 and the second engaging member 22 of the fixing
band 20 being engaged with the fixing band attaching
portions 9a and 9b of the main body belt 4, respectively
(refer to Fig. 1). The length of the heart rate measuring
device 201 according to this embodiment in the circum-
ferential direction is, for example, approximately 780 mm
when the adjusting member 35 of the adjusting portion
30 is positioned in the reference position.
[0081] In addition, as described above, the effective
length of the fixing band 20 according to this embodiment
can be adjusted in a range from 455 mm to 650 mm.
Accordingly, the effective length of the heart rate meas-
uring device 201 according to this embodiment in the
circumferential direction of the chest (hereinafter, re-
ferred to as "the effective length of the heart rate meas-
uring device 201") can be adjusted in a range from 715
mm to 910 mm.
[0082] The fixing band 20 according to this embodi-
ment includes the adjusting portion 30 that is non-extend-
able in the longitudinal direction; and the non-adjusting
portion 40 that is extendable in the longitudinal direction.
Accordingly, by setting the effective length of the heart
rate measuring device 201 to be slightly shorter than the
chest circumference of the user U, the non-adjusting por-
tion 40 can be elastically deformed and extend when the
heart rate measuring device 201 is mounted on the chest
of the user U. A predetermined fastening force is gener-
ated in the heart rate measuring device 201 by an elastic
restoring force of the non-adjusting portion 40. Therefore,
a predetermined pressing force is applied to the pair of
electrodes 7a and 7b of the heart rate measuring device
201, and the pair of electrodes 7a and 7b are brought
into contact with the body surface of the user U.
[0083] Fig. 8 is a graph illustrating a relationship be-
tween a chest circumference of the user U and an elon-
gation per unit length of the fixing band 20 when the hor-
izontal axis represents the chest circumference and the
vertical axis represents the elongation. In Fig. 8, a broken
line is a graph of a comparative example illustrating a
chest circumference of the user U and an elongation per
unit length of the fixing band 20 when a folded-double
portion is provided in an extendable fixing band of the
related art. It should be noted that the respective refer-
ence numerals in the following description can be re-
ferred to Figs. 1, 6, and 7.
[0084] In a heart rate measuring device according to
the comparative example, a ratio of a folded-double por-
tion having a high spring constant and a single, unfolded
portion having a low spring constant is changed depend-
ing on the chest circumference of the user U. Specifically,
as the chest circumference of the user U is increased, a
ratio of the folded-double portion having a high fastening

force in the fixing band is decreased, and a ratio of the
single, unfolded portion having a low fastening force is
increased. Therefore, the elongation of the fixing band
per unit length tends to increase (refer to the broken line
in Fig. 8), and it is difficult to adjust the effective length
of the fixing band such that a predetermined fastening
force can be secured.
[0085] On the other hand, the heart rate measuring
device 201 according to the second embodiment in-
cludes the adjusting portion 30 that is formed of a mem-
ber, such as a cloth formed of a synthetic fiber or the like,
non-extendable in the longitudinal direction. Therefore,
by adjusting the length of the overlapping portion 38, even
when a ratio of the overlapping portion 38 in the fixing
band 20 is changed, the length of the adjusting portion
30 is not changed. That is, the elongation of the adjusting
portion 30 per unit length with respect to the chest cir-
cumference of the user U is always constant (refer to a
solid line in Fig. 8).
[0086] As a result, by summing up the length which is
constant with respect to the chest circumference of the
user U, the length of the fixing band 20, in which a pre-
determined fastening force can be obtained according to
the chest circumference of the user U, can be calculated.
Therefore, the user U can easily adjust the effective
length of the fixing band according to the chest circum-
ference. Accordingly, irrespective of the effective length
of the fixing band 20, the pair of electrodes 7a and 7b of
the heart rate measuring device 201 are brought into con-
tact with the body surface of the user U by a predeter-
mined pressing force, and the stable detectability of the
heart rate measuring device 201 can be secured.

Operation

[0087] Next, hereinafter, the operation of the heart rate
measuring device 201 according to this embodiment will
be described.
[0088] In such a configuration, the heart rate measur-
ing device 201 is mounted on the chest of the user U in
the following procedure.
[0089] First, in the first engaging member 21 and the
second engaging member 22 which are provided at both
ends of the fixing band 20, for example, the engaging
piece 21b of the first engaging member 21 which is pro-
vided on the first side of the longitudinal direction is en-
gaged with the fixing band attaching portion 9a of the
main body belt 4. As a result, the heart rate measuring
device 201 is formed in a band shape by an end of the
fixing band 20 on a first side being connected to the main
body belt 4.
[0090] Next, the effective length of the fixing band 20
of the heart rate measuring device 201 is adjusted such
that a predetermined fastening force can be obtained
when the heart rate measuring device 201 is mounted
on the chest of the user U. In this embodiment, for ex-
ample, a graph (refer to Fig. 8), a table (not illustrated),
and the like, which illustrate a relationship between the
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effective length of the fixing band 20 in which a prede-
termined fastening force can be obtained and the chest
circumference of the user U, are included in an instruction
manual and the like of the heart rate measuring device
201. Based on the graph, the table, and the like included
in the instruction manual and the like, the user U adjusts
the length of the adjusting portion 30 and adjusts the
effective length of the fixing band 20. The effective length
of the fixing band 20 is adjusted by sliding the adjusting
member 35 on the surface of the adjusting portion 30 on
the front side to be slid on the space between the first
engaging member 21 and the connecting member 25
along the longitudinal direction. As a result, a ratio of the
overlapping portion 38 in the adjusting portion 30 can be
changed, and the length of the adjusting portion 30 can
be changed, and thus the effective length of the fixing
band 20 (that is, the effective length of the heart rate
measuring device 201) can be adjusted.
[0091] Next, the band-shaped heart rate measuring
device 201 in which the end of the fixing band 20 on the
first side is connected to the main body belt 4 is wound
around the chest of the user U. At this time, while arrang-
ing the device main body 2 on the chest center of the
user U, the pair of electrodes 7a and 7b are brought into
contact with the body surface of the user U.
[0092] The engaging piece 22b of the second engaging
member 22, which is provided on the second side of the
fixing band 20 in the longitudinal direction is engaged
with the fixing band attaching portion 9b of the main body
belt 4. As a result, the heart rate measuring device 201
is attached on the chest of the user U in a ring shape.
[0093] At this time, the effective length of the heart rate
measuring device 201 is set to be slightly shorter than
the chest circumference of the user U. Therefore, when
the heart rate measuring device 201 is wound around
the chest of the user U, the non-adjusting portion 40,
which is formed of an elastic member, is elastically de-
formed and extends. A predetermined fastening force is
generated in the heart rate measuring device 201 by an
elastic restoring force of the non-adjusting portion 40,
and a predetermined pressing force is applied to the pair
of electrodes 7a and 7b to be brought into contact with
the body surface of the user U.
[0094] Through the above-described processes, the
mounting of the heart rate measuring device 201 on the
user U is completed. The heart rate measuring device
201 detects an electrocardiographic signal, which is gen-
erated from the pair of electrodes 7a and 7b in accord-
ance with the beating of the heart of the user U, as bio-
logical information.

Effect of Second Embodiment

[0095] According to the second embodiment, the fixing
means includes the adjusting portion 30 that adjusts the
length of the overlapping portion 38 to adjust the effective
length of the fixing band 20. Therefore, the effective
length of the fixing band 20 can be adjusted according

to a physical size of the user U. In addition, the adjusting
portion 30 is formed of a member non-extendable in the
longitudinal direction. Therefore, even when the length
of the overlapping portion 38 is adjusted to change a ratio
of the overlapping portion 38 in the fixing band 20, a
change in the spring constant of the fixing band 20 can
be prevented.
[0096] In addition, the fixing band 20 includes the ad-
justing portion 30 and the non-adjusting portion 40, the
adjusting portion 30 is formed of a member non-extend-
able in the longitudinal direction of the fixing band 20,
and the non-adjusting portion 40 is formed in a predeter-
mined length and is formed of an elastic member extend-
able in the longitudinal direction. Therefore, the spring
constant of the fixing band 20 can be maintained to be
constant irrespective of the ratio of the overlapping por-
tion 38 in the fixing band 20. As a result, even when the
effective length of the fixing band 20 is adjusted, a pre-
determined fastening force can be easily obtained.
Therefore, irrespective of the effective length of the fixing
band 20, the pair of electrodes 7a and 7b of the heart
rate measuring device 201 can be brought into contact
with the body surface of the user U by the predetermined
pressing force to secure the stable detectability of the
heart rate measuring device 201.
[0097] The present invention is not limited to the
above-described embodiments, and various modifica-
tions can be made for the above-described embodiments
within a range not departing from the scope of the present
invention.
[0098] The shape of the holding member 70 which con-
stitutes the second adjusting portion 60 is not limited to
that of the first embodiment and may be any shape as
long as the holding member 70 holds the fixing band 80
in a state where the overlapping portion 64 is formed.
Accordingly, the holding member 70 may be a clip which
can clip the fixing band 80 in a state where a part of the
fixing band 80 overlaps with each other. In addition, a
configuration may be adopted in which a button or the
like is provided on a part of the fixing band 80 such that
the fixing band 80 can be held in a state where the over-
lapping portion 64 is formed.
[0099] In addition, in the first embodiment, a part, cor-
responding to the insertion hole 73, of the overlapping
portion 64 of the fixing band 80 is clamped by the holding
member main body 71 and the clamping piece 75 to be
held with a predetermined holding force. On the other
hand, a claw portion that can lock the overlapping portion
64 of the fixing band 80 may be provided on, for example,
the draw-out portion 76 or the protrusion 77 of the holding
member 70, the inside of the insertion hole 73, or the like.
[0100] In the first embodiment, the fixing band 80 in-
cludes, as adjusting portions 30 that adjust the effective
length of the heart rate measuring device 1, one first ad-
justing portion 50 and one second adjusting portion 60.
However, the numbers of the first adjusting portions 50
and the second adjusting portions 60 are not limited to
one. Accordingly, the fixing band 80 may include, as the
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adjusting portion 30, plural first adjusting portions 50 and
plural second adjusting portions 60.
[0101] In the first and second embodiments, the heart
rate measuring device 201 that measures the heart rate
of the user U is described as the biological information
detecting device, in which the device main body 2 and
the pair of heart rate detectors 3a and 3b are integrally
provided and are attached onto the chest of the user U
through the fixing band 20. However, the present inven-
tion is not limited to this configuration. In addition, the
embodiments of the present invention in which the heart
rate measuring device is used as an example of the bi-
ological information detecting device are described.
However, the present invention may be applied to, for
example, devices for measuring a blood pressure, a body
temperature, a muscle potential, and the like.
[0102] The fixing band 20 according to the second em-
bodiment includes one adjusting portion 30 and one non-
adjusting portion 40. However, the numbers of the ad-
justing portions 30 and the non-adjusting portions 40 are
not limited to one. For example, a configuration may be
adopted in which a fixing band is divided into three fixing
bands, one adjusting portion is provided on each of both
sides of the respective fixing bands in the longitudinal
direction, and one non-adjusting portion is arranged be-
tween the respective adjusting portions. In addition, for
example, a configuration may be adopted in which a fixing
band is divided into three fixing bands, one non-adjusting
portion is provided on each of both sides of the respective
fixing bands in the longitudinal direction, and one adjust-
ing portion is arranged between the respective non-ad-
justing portions.
[0103] Further, within a range not departing from the
scope of the present invention, the components in the
above-described embodiments can be appropriately re-
placed with well-known components of the related art.

Claims

1. A biological information detecting device (1) com-
prising:

a device main body (4);
a biological signal detector that is integrally pro-
vided with the device main body and includes
an electrode (7a, 7b) in contact with a surface
of a living body (U); and
fixing means (80) for mounting the device main
body and the biological signal detector on the
living body, the fixing means being formed of a
band-shaped member extendable in a longitu-
dinal direction thereof,
wherein the fixing means includes a plurality of
adjusting portions (30) that are able to adjust an
effective length of the fixing means,
the plurality of adjusting portions include a rough
adjusting portion (50) and a fine adjusting por-

tion (60),
the rough adjusting portion adjusts the effective
length of the fixing means so as to mount the
device main body and the biological signal de-
tector on the living body, and
the fine adjusting portion adjusts a pressing
force of the electrode against the surface of the
living body.

2. The biological information detecting device accord-
ing to claim 1,
wherein the adjusting portion includes an overlap-
ping portion (64), where a part of the fixing means
overlaps each other, and adjusts the length of the
overlapping portion to adjust the pressing force of
the electrode against the surface of the living body.

3. The biological information detecting device accord-
ing to claim 2,
wherein the adjusting portion functions as the rough
adjusting portion by adjusting the length of the over-
lapping portion before the device main body and the
biological signal detector are mounted on the living
body, and
the adjusting portion functions as the fine adjusting
portion by adjusting the length of the overlapping por-
tion after the device main body and the biological
signal detector are mounted on the living body.

4. The biological information detecting device accord-
ing to any one of claims 1 to 3,
wherein the adjusting portion includes a holding
member (70) that holds the fixing means in a state
where a part of the fixing means overlaps each other.

5. A biological information detecting device (1) com-
prising:

a device main body (4);
a biological signal detector that is integrally pro-
vided with the device main body and includes
an electrode (7a, 7b) in contact with a surface
of a living body (U); and
fixing means (80) for mounting the device main
body and the biological signal detector on the
living body, the fixing means being formed in a
band shape,
wherein the fixing means includes an adjusting
portion (30) and a non-adjusting portion (40),
the adjusting portion includes an overlapping
portion (38), where a part of the fixing means
overlaps each other, and adjusts the length of
the overlapping portion so as to adjust an effec-
tive length of the fixing means,
the non-adjusting portion (40) is formed in a pre-
determined length,
the adjusting portion (30) is formed of a member
non-extendable in a longitudinal direction of the
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fixing means, and
the non-adjusting portion (40) is formed of an
elastic member extendable in the longitudinal
direction.
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