FI000126165B

(2 PATENTTIJULKAISU
PATENTSKRIFT

(10) F1126165B

(45) Patentti myonnetty - Patent beviljats 29.07.2016
SUOMI - FINLAND (51) Kvlk. - Intkl.
(FI) A61B 5/024 (2006.01)
A44B 11/00 (2006.01)
(21) Patenttihakemus - Patentansékning 20135640
PATENTTI- JA REKISTERIHALLITUS
PATENT- OCH REGISTERSTYRELSEN (22) Saapumispaéiva - Ankomstdag 11.06.2013
(24) Tekemispéiva - Ingivningsdag 11.06.2013
(41) Tullut julkiseksi - Blivit offentlig 12.12.2014

(73) Haltija - Innehavare

1 +PulseOn Oy, Tekniikantie 12, 02150 ESPOO, SUOMI - FINLAND, (FI)

(72) Keksija - Uppfinnare

1 *Nousiainen, Jari, ESPOO, SUOMI - FINLAND, (FI)
2 +Korhonen, likka, LEMPAALA, SUOMI - FINLAND, (FI)
3 »Saunamaki, Jarkko, VANTAA, SUOMI - FINLAND, (FI)
4 «Hattula, Jaakko, ESPOO, SUOMI - FINLAND, (FI)

(74) Asiamies - Ombud

Papula Oy, P.O. Box 981, 00101 Helsinki
(54) Keksinnén nimitys - Uppfinningens bendmning

Hihna kannettavaa sykemittaria varten ja kannettava sykemittari
Rem for en barbar pulsmatare och barbar pulsmatare
A strap for a portable pulse measuring device and a portable pulse measuring device

(56) Viitejulkaisut - Anférda publikationer

US 2003144596 A1, US 2008312682 A1, US 2012199131 A1, US 2009234201 A1, US 2009168612 A1, US 2008072404 A1

(57) Tiivistelma - Sammandrag

According to one aspect, there is provided a strap for a pulse measuring device,
wherein the strap comprises an indicator configured to indicate tightness of the
strap. According to another aspect, there is provided a portable pulse
measuring device comprising a strap configured to fasten the portable pulse
measuring device on a human; and a mechanical indicator configured to
indicate tightness of the strap.

Erdan ndkékohdan mukaan esitetdan hihna kannettavaa sykkeen
mittauslaitetta varten, missa hihna kasittaa ilmaisimen, joka on jérjestetty
ilmaisemaan hihnan kireytta. Erdan toisen ndkdékohdan mukaan esitetdan
kannettava sykkeen mittauslaite, joka kasittaa hihnan, joka on jarjestetty
kiinnittdm&an kannettavan sykkeen mittauslaitteen ihmiseen, ja mekaanisen
ilmaisimen, joka on jarjestetty ilmaisemaan hihnan kireytta.
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A STRAP FOR A PORTABLE PULSE MEASURING DEVICE AND A
PORTABLE PULSE MEASURING DEVICE

FIELD OF THE INVENTION

The invention relates to a strap for a porta-
ble pulse measuring device and to a portable pulse

measuring device comprising a strap.

BACKGROUND OF THE INVENTION

Pulse can be measured using, for example,
portable pulse measuring devices. A portable pulse
measuring device may measure pulse optically. Another
possibility is to use a separate heart rate belt
around one’s chest, and the belt then transmits meas-
ured pulse signals wirelessly to a monitoring device,
for example, attached on a wrist or to an application
running in a mobile phone.

The optical pulse measurement is based on the
fact that light is emitted by a light source towards
body tissue and at least one detector is configured to
detect the intensity of reflected light after propaga-
tion through the human body tissue. There are several
challenges when measuring pulse optically. The optical
measurement 1s Dbased on 1light absorption changes
caused by blood flow in a lighted area. If the shape
of the lighted area changes during the measurement,
for example, due to movement of the pulse measuring
device, the measurement is disturbed. Thus, for exam-—
ple, movements of a hand and of a human cause errors
to the measurement in many ways. In order to avoid
problems in the measurement, the portable pulse device
needs to be as stable as possible in relation to skin
and needs to minimize mechanical changes in tissue ar-
ea during movement.

There are many ways to address the above

problems. One solution is to tighten a strap of pulse
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a measuring device more. The problem, however, is that
a user may tighten the strap too much, which in turn
is uncomfortable and prevents blood flow in tissue. In
turn, too loose tightening of the strap allows the
portable pulse measuring device to move too much in
relation, for example, to a wrist and body tissue.

It is possible to solve the above problems by
design, for example, by making the device 1light, by
optimizing the friction between skin and the device by
material selection, or by making the device or strap
of the device wider. Although these aspects may alle-
viate the problems in some cases, the basic problem
still remains - how to provide an optimal strap tight-

ening for a strap of a pulse measuring device.

SUMMARY OF THE INVENTION

According to one aspect, there is provided a
strap for a portable pulse measuring device. The strap
comprises an 1indicator configured to indicate tight-
ness of the strap.

In one embodiment the strap is a stretchable
strap comprising a non-stretchable sliding part built-
in in the stretchable strap, wherein the stretchable
strap comprises a section through which the indicator
on the non-stretchable sliding part is visible.

In one embodiment the strap is a stretchable
strap comprising a stretchable sliding part built-in
in the stretchable strap, the stretchable sliding part
being less stretchable than the stretchable strap,
wherein the stretchable strap comprises a section
through which the indicator on the stretchable sliding
part is visible.

In one embodiment the indicator is provided
by knitting the strap such that it provides a meter
showing the level of tightness of the strap.
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According to another aspect, there is provid-
ed a portable pulse measuring device comprising a
strap according to any of claims 1 - 3 to fasten the
portable pulse measuring device on a human.

According to another aspect, there is provid-
ed a portable pulse measuring device comprising a
strap configured to fasten the portable pulse measur-
ing device on a human; and a mechanical indicator con-
figured to indicate tightness of the strap.

In one embodiment the mechanical indicator is
arranged into a link part connected to a main body of
the portable pulse measuring device and to which the
strap is attached.

In one embodiment the link part comprises a
window in which the mechanical indicator is movable to
indicate the tightness of the strap.

In one embodiment the link part comprises a
rotating part to which the strap is attached. The in-
dicator is attached to the rotating part such the when
the rotating part rotates, the indicator moves in the
window.

In one embodiment the 1link part comprises a
sliding part to which the strap is attached. The indi-
cator is attached to the sliding part such that when
the sliding part moves, the indicator moves in the

window.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included
to provide a further understanding of the 1invention
and constitute a part of this specification, illus-
trate embodiments of the invention and together with
the description help to explain the principles of the
invention. In the drawings:

Figure 1A discloses an arrangement comprising

a mechanical indicator configured to indicate tight-
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ness of a strap of a portable pulse measuring device
according to one embodiment of the invention.

Figure 1B discloses a cross—-section view of
the arrangement of Figure 1A.

Figure 2 discloses an arrangement comprising
a mechanical indicator configured to indicate tight-
ness of a strap of a portable pulse measuring device
according to one embodiment of the invention.

Figure 3 discloses a strap for a portable
pulse measuring device according to one embodiment of
the invention.

Figure 4 discloses a strap for a portable
pulse measuring device according to one embodiment of

the invention.

DETAILED DESCRIPTION

Figure 1A discloses an arrangement comprising
a mechanical indicator configured to indicate tight-
ness of a strap 102 of a portable pulse measuring de-—
vice according to one embodiment of the invention.

A link part 100 of the portable pulse measur-
ing device provides an attachment point to a strap
102. The 1link part 100 may be removably attachable to
a main body (not shown) of the portable pulse measur-
ing device, or alternatively, the link part 100 may be
an integral part of the main body. The link part 100
includes a fixed axle 106. A sliding part and a resil-
ient member, for example a spring 108, are arranged
around the fixed axle 104. Instead of the spring, any
other resilient member may be used. A rotation blocker
110 is attached to the sliding part 108 in order to
prevent the sliding part 108 to rotate around the
fixed axle 106. A rotating non-sliding part 104 is ar-—
ranged as an outmost element and the strap 102 is in
contact with the rotating non-sliding part 104 in a

section of its circumference, as illustrated in Figure
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1A. Reference number 112 indicates that the strap 102
is attached to the rotating non-sliding part 104. The
link part 100 includes a window 114, for example a
hole, in which an indicator is movable and the loca-
tion of the indicator in the hole 114 depends on the
tightness of the strap 102 when a user of the portable
pulse measuring device fastens the device, for exam-
ple, around his wrist.

In one embodiment, the indicator is attached
to the rotating non-sliding part 104 and thus it moves
when the rotating non-sliding part 104 rotates. The
indicator may be a peg which moves in the window 114.
In another embodiment, the indicator is a plate mova-
ble in the window 114 and it comprises a scale. A
pointer has been arranged in the link part 100. When
the plate moves as a result of pulling the strap, the
pointer points to a certain point in the scale on the
plate.

As illustrated in Figure 1A, the hole 114 may
take a form of a slot which 1is radially arranged in
relation to the fixed axle 106. Reference number 116
refers to a cross-section which is illustrated in more
detail in Figure 1B.

In one embodiment, the window 114 is a hole
in the link part. In another embodiment, the link part
100 comprises transparent section through which the
indicator can be seen. For example, the 1link part 100
may be partly or wholly made of plastic and it may be
partly or wholly transparent.

Figure 1B discloses a cross—-section view of
the arrangement of Figure 1A. As illustrated in Figure
1B the rotating non-sliding part 104 partially direct-
ly surrounds the fixed axle 106 and is arranged to be
rotatable about the fixed axle 106. The remaining part
of the fixed axle 106 not directly surrounded by the
rotating non-sliding part 104 is occupied by a spring

118 and a non-rotating sliding part 120.
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When the strap 102 1is pulled the rotating
non-sliding part 104 rotates around the fixed axle
106. An inclined surface 122 of the rotating non-
sliding part 104 faces towards an inclined surface 124
of the sliding non-rotating part 120. When the rotat-
ing non-sliding part 104 rotates it presses the slid-
ing non-rotating part 120, and due to the inclined
surfaces 122 and 124, the sliding non-rotating part
120 moves and compresses the spring 118. Although not
illustrated in Figure 1B, this action also moves the
indicator in the hole 114. When the pulling stops and
the tightness of the strap 102 is reduced, the spring
118 presses the sliding non-rotating part 120 and the
sliding non-rotating part 120 generates a rotating
force for the rotating non-sliding part 104 and thus
the rotating non-sliding part 104 turns to its relaxed
position.

Figure 2 discloses an arrangement comprising
a mechanical indicator configured to indicate tight-
ness of a strap 202 of a portable pulse measuring de-—
vice according to one embodiment of the invention.
Whereas Figure 1A disclosed a turning force indicator
Figure 2 discloses a sliding force indicator.

A link part 200 of the portable pulse measur-
ing device provides an attachment point to the strap
202. The 1link part 200 may be removably attachable to
a main body (not shown) of the portable pulse measur-
ing device or alternatively the link part 200 may be
an integral part of the main body. The link part 200
includes a fixed axle 216. A rotating part 214 is ar-—
ranged to be rotatably attached to the fixed axle 216.
The strap 202 is arranged to be partially in contact
with the rotating part 214 on the circumference of the
rotating part 214, as disclosed in Figure 2. A sliding
part 204 1s arranged in the 1link part 200 and the
strap 202 is attached to the sliding part 204.
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A first spring blocker 208 is arranged in the
link part 200 and a second spring blocker is arranged
in the sliding part 204. A spring 206 is arranged be-
tween the first spring blocker 208 and the second
spring blocker 210. In one embodiment, the sliding
part 204 comprises guiders which keep the sliding part
204 on its sliding track in the link part 200. When
the strap 202 1is pulled, the sliding part 204 moves
and the spring 206 compresses. Instead of the spring
206, any other resilient member may be used.

The link part 200 also includes a window 212
through which an indicator 218 in the sliding part 204
or attached to the sliding part 204 can be seen. In
one embodiment, the window 212 is a hole in the 1link
part 200. In another embodiment, the 1link part 200
comprises a transparent section through which the in-
dicator in the sliding part 204 or attached to the
sliding part 204 can be seen. For example, the 1link
part 200 may be partly or wholly made of plastic. Fur-—
thermore, it may be partly or wholly transparent.

As an example of the indicator, Figure 2 dis-
closes that the sliding part includes three patterns
for indicating the tightness of the strap 202. Only
one pattern can be seen in whole at a time through the
window 212 1in the link part 200. It is evident that
Figure 2 discloses only one example of a possible in-
dicator. In another embodiment, an elongated slot may
be arranged in the 1link part 200 and an indicator at-
tached to the sliding part 204 moves in the elongated
slot and indicates the current tightness of the strap
202.

Figure 3 discloses a strap 300 for a portable
pulse measuring device according to one embodiment of
the invention. The strap 300 and a sliding part 302
are attached to a fixation part 304 via which they can
be attached to a portable pulse measuring device body

part. In the embodiment disclosed in Figure 3, an in-
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dicator 310 indicating tightness of the strap 300 is
included 1in the strap 300 itself. The strap 300 is
stretchable. A sliding part 302 that is not stretcha-
ble, or has different stretching properties than the
stretchable strap 300, 1is built-in in the stretchable
strap 300. The sliding part 302 is configured in the
stretchable strap 300 so that when the strap 300
stretches, the sliding part 302 remains unstretched.
In other words, to achieve this functionality a cavity
may be arranged in the strap 300 for the sliding part
so that the sliding part 302 does not move when the
strap 300 is stretched. The sliding part 302 has been
equipped with one or more patterns, i.e. indicators
310, to indicate the tightness of the strap.

When the strap 1s pulled (i.e. when a user
fastens the portable pulse measuring device comprising
the strap, for example, onto his wrist and tightens
the strap), the strap stretches and an indicator hole
308 moves in relation to the non-stretchable sliding
part 302. A pattern indicating the tightness of the
strap 300 is then visible via the hole 308.

In another embodiment of Figure 3, the strap
300 is a stretchable strap comprising a sliding part
302 built-in in the stretchable strap 300. The sliding
part 302, however, 1s stretchable but less stretchable
than the stretchable strap 300. In other words, when
the strap 300 is pulled (i.e. when a user fastens the
portable pulse measuring device comprising the strap,
for example, onto his wrist and tightens the strap),
the strap 300 stretches, and at the same time, also
the sliding part 302 stretches but less than the strap
300. An indicator hole 308 arranged in the strap 300
moves in relation to the sliding part 302, and an in-
dicator 310 is visible through the indicator hole 308.

Figure 4 discloses a strap 400 for a portable
pulse measuring device according to one embodiment of

the invention. As in the embodiment of Figure 3, the
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strap 400 of the embodiment of Figure 4 is stretcha-
ble. The strap 400 has been specially configured so
that when the strap 400 is stretched, it shows a meter
404 showing the tension level of the strap 400. The
strap 400 may include a numerical scale 402 or some
other type of a scale or pattern to provide infor-
mation about the tension/tightness of the strap 400.
The meter 404 can be achieved, for example, by a spe-
cial knitting of the strap 400 wholly or partially.
When the strap 400 1is stretched, the special knitting
enables the meter 404 to be seen indicating the ten-
sion/tightness of the strap 400.

A benefit of the embodiments disclosed in
Figures 1A, 1B and 2-4 is that the guided adjustment
of tightness of the strap enables the use of the port-
able pulse measuring device 1in various operating situ-
ations. Moreover, the solution enables optimal strap
tightness and avoids excessive loosening or tighten-
ing. Furthermore, the disclosed solution also takes
into account physiological variations between individ-
uals. Furthermore, the embodiments disclosed in Fig-
ures 1A, 1B and 2-4 are also advantageous when measur-
ing pulse with pulse measuring devices that use opti-
cal pulse measurement techniques since undesired move-
ments of the device may cause disturbances 1n the
measurements. With the disclosed embodiments it 1is
possible to ensure optimal strap tightness of the
strap.

It is obvious to a person skilled in the art
that with the advancement of technology, the basic
idea of the invention may be implemented in wvarious
ways. The invention and its embodiments are thus not
limited to the examples described above, instead they

may vary within the scope of the claims.
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CLAIMS

1. A strap for a portable pulse measuring de-—
vice, wherein the strap comprises:

an indicator configured to indicate tightness
of the strap, wherein the strap is a stretchable strap
comprising a non-stretchable sliding part built-in in
the stretchable strap and wherein the stretchable
strap comprises a section through which the indicator
on the non-stretchable sliding part is visible.

2. A strap for a portable pulse measuring de-
vice, wherein the strap comprises:

an indicator configured to indicate tightness
of the strap, wherein the strap is a stretchable strap
comprising a stretchable sliding part built-in in the
stretchable strap, the stretchable sliding part being
less stretchable than the stretchable strap and where-
in the stretchable strap comprises a section through
which the indicator on the stretchable sliding part is
visible.

3. A strap for a portable pulse measuring de-—
vice, wherein the strap comprises:

an indicator configured to indicate tightness
of the strap, wherein the indicator 1is provided by
knitting the strap such that it provides a meter show-
ing the level of tightness of the strap.

4, A portable pulse measuring device compris-—
ing a strap according to any of claims 1 - 3 to fasten
the portable pulse measuring device on a human.

5. A portable pulse measuring device compris-—
ing:

a strap configured to fasten the portable
pulse measuring device on a human; and

a link part, wherein the strap is connected
to the link part and wherein the link part comprises a
mechanical indicator configured to indicate tightness

of the strap.
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6. The portable pulse measuring device ac-—
cording to claim 5, wherein the link part comprises a
window in which the mechanical indicator is movable to
indicate the tightness of the strap.

7. The portable pulse measuring device ac-—
cording to claim 6, wherein the link part comprises a
rotating part to which the strap 1s attached, and
wherein the indicator is attached to the rotating part
such the when the rotating part rotates, the indicator
moves in the window.

8. The portable pulse measuring device ac-—
cording to claim 6, wherein the link part comprises a
sliding part to which the strap is attached, and
wherein the indicator is attached to the sliding part
such that when the sliding part moves, the indicator

moves in the window.
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PATENTTIVAATIMUKSET

1. Hihna kannettavaa sykkeen mittauslaitetta
varten, joka hihna ka&sittaa:
ilmaisimen, Jjoka on Jjadrjestetty ilmaisemaan hihnan
kireyttd&, missd hihna on venyvad@ hihna, joka kdsittaa
venymattoémdn liukuvan osan sisddnrakennettuna venyvaan
hihnaan ja missd venyvd hihna kdsittda osan, jonka 18-
pi ilmaisin venymdttdmassd liukuvassa osassa on naky-

vissa.

2. Hihna kannettavaa sykkeen mittauslaitetta
varten, Jjoka hihna k&sittaa:
ilmaisimen, Jjoka on jarjestetty ilmaisemaan hihnan
kireyttd, missd hihna on venyvad hihna, Jjoka kdsittaa
venyvan liukuvan osan sisdd@nrakennettuna venyvdan hih-
naan, missd venyvad liukuva osa venyy vadhemmdn kuin ve-
nyvd hihna ja missad venyvad hihna kasittdid osan, jonka
ldpi ilmaisin venyvidssada liukuvassa osassa on nadkyvis-

sa.

3. Hihna kannettavaa sykkeen mittauslaitetta
varten, Jjoka hihna ka&sittaa:
ilmaisimen, Jjoka on jarjestetty ilmaisemaan hihnan
kireyttd, missd ilmaisin on Jjarjestetty neulomalla
hihna siten, ettd se tuottaa mittarin, joka esittéaa

hihnan kireyden maaréaa.

4. Kannettava sykkeen mittauslaite, Jjoka ka-
sittdd@ minkd tahansa patenttivaatimuksen 1 - 3 mukai-
nen hihnan kannettavan sykkeen mittauslaitteen kiin-

nittdmiseksi ihmiseen.

5. Kannettava sykkeen mittauslaite, Jjoka ka-
sittaa:
hihnan, Jjoka on Jjarjestetty kiinnittd&mddn kannet-

tavan sykkeen mittauslaitteen ihmiseen; ja
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linkkiosan, missd hihna on vyhdistetty linkkiosaan
ja missd linkkiosa kdsittdd mekaanisen ilmaisimen, jo-

ka on jarjestetty ilmaisemaan hihnan kireytta.

6. Patenttivaatimuksen 5 mukainen kannettava
sykkeen mittauslaite, miss& linkkiosa kasittda ikku-
nan, missd mekaaninen ilmaisin on liikuteltavissa il-

maisemaan hihnan kireytta.

7. Patenttivaatimuksen 6 mukainen kannettava
sykkeen mittauslaite, missd linkkiosa kasittaa kierty-
van osan, Jjohon hihna on kiinnitetty, Jja missd ilmai-
sin on kiinnetty kiertyvdan osaan siten, ettd kun

kiertyvd osa kiertyy, ilmaisin liikkuu ikkunassa.

8. Patenttivaatimuksen 6 mukainen kannettava
sykkeen mittauslaite, missd& linkkiosa kéasittaa liuku-
van osan, Jjoka hihna on kiinnitetty, Jja missd ilmaisin
on kiinnitetty liukuvaan osaan siten, ettd kun liukuva

osa liikkuu, ilmaisin liikkuu ikkunassa.
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