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Description
FIELD OF THE INVENTION

[0001] The invention is applied to a device for non-
invasive measurement of heart rate information, in par-
ticular to a heart rate monitor used in connection with
exercise and sports.

BACKGROUND OF THE INVENTION

[0002] The measurementof heartbeatfrequencyis an
interestingfield of application in connection with exercise.
On the basis of the heart beat frequency, i.e. the heart
rate, it is possible to obtain information e.g. on a person’s
stress level, recovery and development of physical con-
dition, and consequently the proportion of training exer-
cises and rest can be monitored and planned better.
{0003] The heart rate is measured on a person’s skin
onthe basis of an electrocardiographic (ECG) signal gen-
erated by a heart beat. Additional information on ECG is
available in the following publication by Guyton, Arthur,
C., Human Physiology and Mechanisms of Disease,
third edition, W.B. Saunders Company, 1982, ISBN
4-7557-0072-8, Chapter 13: The Electrocardiogram. The
electrocardiographic signal is an electromagnetic signal
originating from a heart beat, which is detected on the
body of a person to be measured. The signal is measured
by means of electrodes, which are in contact with the
body at least at two points. By a polarization vector, the
electrode that is located closest to the heart often acts in
practice as the actual measuring electrode, while the oth-
er electrode serves as ground potential, to which the volt-
age measured by the measuring electrode is compared
as a function of time.

[0004] US 5,511,553 discloses an electrode structure
according to the preamble of claim 1 and shows an ar-
rangement suitable for heart rate measurements carried
out in hospital premises. The shown arrangement in-
cludes an electrode structure, which contains adhesive
on its inner surface. The electrode structure has a wired
connection to an external computer for receiving and
processing the measured information. Heart rate meas-
urement arrangements for use in hospitals are great in
size and as such unsuitable for sports use. In contrary,
for sports use, the heart rate monitor electrodes to be
placed on the chest are arranged in a known manner in
a belt-like structure, i.e. a so-called electrode belt. The
electrode belt is thus a ring-shaped attachment means
that goes round the whole chest and can be tightened
round the human chest. A structure of this kind is shown
in Figure 1. The electrode belts are known to have struc-
tures that comprise an electronic unit in the middle of the
belt, with an electrode on both sides. The electrodes
measure the electric pulse transmitted by the heart and
transmit the measurement results to the electronic unit
through an interface connecting the electrode and the
electronic unit. The components includedinthe electrode
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belt, such as the electronic unit and the electrodes, are
generally coated with plastic or rubber in order to protect
the components against moisture, for instance. Depend-
ing on the structure of the electrode belt, the electronic
unit often also comprises means for transmitting an elec-
tric pulse as an analog burst to a receiver and display
unitworn on the wrist, forinstance. Alternatively, the elec-
trode belt itself may comprise the means for storing and
displaying the electric pulses.

[0005] In general, the electrode belts have a structure
in which the rubber or plastic support structure covering
the components of the electrode belt is relatively rigid.
These electrode belts are, in general, poorly suited for
long-term, continuous use, and they chafe the skin easily.
The belt-like structure of the electrode belt also limits its
optimal positioning substantially at the heart with persons
having large quantities of muscular or other tissue in the
chest area. Also slim adults and children have troubles
in wearing the rigid electrode belt, because it does not
bend sufficiently to follow the contours of a human body
with a narrow chest. In some prior art solutions, the prob-
lemis approached such that the plastic support structure
between the electronic unit and the electrode is pleated,
whereby the electrode belt bends immediately outside
the electronic unit. However, this solution only reduces
rigidity in bending the electrode belt, because the elec-
trode belt is still ring-shaped and attachable round the
chest. .

[0006] The prior art solution has a serious drawback:
it is difficult to fit the rigid electrode belt optimally round
the chestto achieve the best measurement result, in par-
ticular in long-term, continuous use, when the electrode
belt also chafes the skin easily.

BRIEF DESCRIPTION OF THE INVENTION

[0007] The object of the invention is to provide an im-
proved electrode structure for measuring an electrical
heart beat signal on a human body such that the above
problems can be solved. This is achieved with an elec-
trode structure for measuring an ECG signal on the skin
of aperson’s chest, wherein the electrode structure com-
prises a band-like component being a plaster-like sticker
having an inner surface to be placed against the skin of
the person’s chest and an outer surface opposite thereto,
and which electrode structure comprises a first electrode
at a first end and a second electrode at a second end of
the electrode structure, the inner surface of the electrode
structure contains adhesive for attaching the electrode
structure to the skin of the person’s chest, and the elec-
trode structure comprises an electronic unit for measur-
ing apotential difference between the firstand the second
electrodes caused by the ECG signal. The electronic unit
includes one or more gripping means for attaching the
electronic unit to the band-like component of the elec-
trode structure, which gripping means forms an electric
coupling between the electrodes and the electronic unit.
[0008] In one embodiment of the invention the heart
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rate measuring arrangement comprises an electrode
structure as described above placed on a person’s chest
and a wrist-worn receiver unit, the electrode structure
further comprising ECG processing means communicat-
ing with the electrodes for measuring the potential differ-
ence between the first and the second electrodes caused

by the ECG signal and for producing heart rate informa- -

tion on the basis of the measured potential difference,
and the electrode structure further comprising a trans-
mitter for transmitting the heart rate information to the
wrist-worn receiver which comprises a receiver for re-
ceiving the heart rate information transmitted from the
electrode structure, the wrist-worn receiver further com-
prising a display for presenting the heart rate information.
[0009] The preferred embodiments of the invention are
disclosed in the dependent claims.

[0010] In the solution of the invention, it is intended
that the electrode structure is placed on the skin of the
user’s chest. In one embodiment, the band-like compo-
nent of the electrode structure is of flexible, soft material
that fits the skin closely, and as a consequence itis com-
fortable and inconspicuous to wear and does not chafe
the skin, and hence it is well suited for long-term use in
ECG measuring. In one embodiment the band-like com-
ponent of the electrode belt is continuous, in which both
electrodes and their attachment means are integrated.
The band-like component is disposable and economical
to manufacture. Interms of design, it is a plaster-like stick-
er, for instance.

[0011] The electrode structure has a first electrode at
a first end and a second electrode at a second end. The
first and the second electrodes of the electrode structure
are electrically separated from one another in order to
enable the measurement of the potential difference be-
tween the electrodes. For optimal measurement of the
heart rate signal, the first and the second electrodes
should be located sufficiently far apart from one another
so as to detect an electric ECG signal generated by a
heart beat. The electrodes are thus advantageously
placed at the ends of the electrode structure. Naturally,
there may be more than said two electrodes.

[0012] Accordingto a preferred embodiment, the inner
surface of the electrode structure is an adhesive surface
for attaching the electrode structure on the skin of the
person’s chest. An advantageous manner to implement
the adhesive surface and the electrodes is the embodi-
ment, in which the electrodes located at the ends of the
band-like component ofthe electrode structure are made
of electrically conductive adhesive. Hence, the adhesive
attaches the electrode structure on the skin of the per-
son’s chest. In a second embodiment the first electrode
and the second electrode of the electrode structure con-
sist of an electrically conductive membrane at both ends
of the electrode structure, at the electrode. On the inner
surface of the membrane, which is placed against the
person’sskinthereis an electrically conductive adhesive.
The adhesive is preferably an electrically conductive
glue. Further, a third mannerto implement the electrodes
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and the adhesive surface is an embodiment, in which the
first electrode and the second electrode of the electrode
structure consist of an electrically conductive membrane
at both ends of the electrode structure, at the electrode,
andthe electrodes at both ends of the electrode structure
are narrower than the band-like component. Around the
electrodes, on the outer edges of the band, on the inner
surface thereof, there is an adhesive, with which the elec-
trode structure is attached to the person’s skin. In this
case, the adhesive need not be electrically conductive.
Because the inner surface of the electrode structure is
that portion of the electrode structure which is against
the person’s skin, the electrodes are preferably located
on the inner surface of the band. The electrode structure
can also be designed such that the electrodes are partly
or completely located on both the inner surface and the
outer surface of the band. Further, the electrode structure
can be designed such that the electrodes are located on
the inner surface of the band, but they have interfaces
also on the outer surface of the band.

[0013] The electrode structure also comprises an elec-
tronic unit communicating with the electrodes. The elec-
tronic unit is an electronic component attached to the
band-like part of the electrode structure with one or more
grippingmeans. The electrodes ofthe electrode structure
communicate with the electronic unit. The electronic.unit
comprises ECG processing means, by which the poten-
tial difference caused by the ECG signal between:the
first and the second electrodes is measured, and an es-
timate for detected heart beat time instants is formed
from the heart rate signals measured by the electrodes,
and further the heart beat rate is calculated on the basis
of the detected heart beat time instants. The electronic
unit also comprises a transmitter for transmitting heart
rate information to a wrist-worn receiver, which compris-
es a receiver for receiving the heart rate information
transmitted from the electrode structure, and a display
for presenting the heart rate information.

[0014] The wrist-worn receiver is located in a watch-
like device that the user wears on his wrist, such as a
heart rate monitor or a wrist computer. Transmission of
information betweenthe electrode structure andthe heart
rate monitor is thus carried out in known manners, for
example through a connecting line, optically or electro-
magnetically. In the embodiment in question, the display
forpresenting the heart rate information is also preferably
located in the wrist-worn receiver.

[0015] The electronic unit is preferably arranged in a
casing which comprises one or more gripping means for
attaching the electronic unit to the strap-like component
of the electrode structure. The gripping means are most
preferably located on that surface of the electronic unit
casing which is against the person’s skin. The preferable
structures of the gripping means include attachment
slots, a pivoted, clamping clip, or the like, that are in the
electronic unit casing. The gripping means or the elec-
tronic unit casing comprises conductive connecting
means, through which the ECG signal measured with the
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electrodes is applied fromthe electrodes to the electronic
unit.

[0016] The invention also has an advantage that the
electrode structure is inconspicuous, comfortable and
well suited for long-term use as compared with the known
solutions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In the following, the invention will be described
in greater detail with reference to the attached drawings,
wherein

Figure 1 shows a prior art transmitter electrode belt

placed on a person’s chest and a receiver unit worn

on a wrist.

Figure 2 shows a heart rate measuring arrangement

placed on aperson’s chest according to one embod-

iment of the invention,

Figure 3 shows an outer surface of one embodiment

of an electrode structure according to the invention.

Figure 4 shows an inner surface of the electrode

structure of Figure 3,

Figure 5 shows a cross section of the electrode struc-

ture of Figure 3,

Figure 6 shows a band-like part of the electrode

structure of Figure 3, :

Figure 7 shows an inner surface of a second embod-

iment of the electrode structure according to the in-

vention,

Figure 8 shows a band-like part of the electrode

structure of Figure 7,

Figure 9 is a cross section of the electrode structure

of Figure 7, seen at the electrode,

Figure 10 is a side view of an embodiment of the
. electrode structure according to the invention,

Figure 11 is a cross section of one embodiment of a

electronic unit of the electrode structure according
" to the invention, and

Figure 12 shows a device arrangement for providing

a heart rate according to one embodiment of the in-

vention. :

DETAILED DESCRIPTION OF THE INVENTION

[0018]. In the following the invention will be described
by means of preferable embodiments, with reference to
the attached drawings 2 to 12.

[0019] Figure 2 shows a person whose heart rate is
measured by means of an electrode structure 100 placed
on the chest 102. The heart rate is measured by means
of two or more electrodes 118, 122 in the electrode struc-
ture 100, between which electrodes is formed a meas-
urable potential difference as the heart beats.

[0020] The presented electrode structure 100 compris-
es a band-like component 101. It is preferably a contin-
uous band 101 having an inner surface 116 against the
skin of the person’s chest and an outer surface 120 op-
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posite thereto. At a first end of the electrode structure
100 there is a first electrode 118 and at a second end of
the electrode structure 100 there is a second electrode
122. The first electrode 118 and the second electrode
122 of the electrode structure are electrically separated
from one another by a separating zone 125 between the
¢lectrodes in the band 101 in order to enable the meas-
urement of the potential difference between the elec-
trodes. A measurable potential difference is thus pro-
duced between the first electrode 118 and the second
electrode 122, i.e. an ECG signal which is measured with
the electrode structure 100.

[0021] Theinnersurface 116 of the electrode structure
is an adhesive surface, by which the electrode structure
100 is attached to the skin 102 of the person’s chest. The
band 101 of the electrode structure 100 is of flexible, soft
material that fits the skin closely. For instance, the band
101 can be of plastic, textile fibre, a combination thereof
or the like. Preferably, the band 101 is disposable.
[0022] According to one preferred embodiment, as in
Figures 7 to 9, the electrodes 118, 122 of the electrode
structure 100 are provided of electrically conductive ad-
hesive 127 on the inner surface 116 of the band 101, at
both ends of the band 101. The adhesive 127 is prefer-
ably an electrically conductive glue, such as electrically
conductive Solgel or a conductive silicone glue. .
[0023] According to a second embodiment, as in Fig-
ures 3to 6, the electrodes 118, 122 of the electrode struc-
ture 100 consist of a membrane 119 that is located at
both ends of the electrode structure 100, at the electrode
118, 122, and is made of metal, electrically conductive
plastic or a similar conductive material. The electrodes
118, 122 at both ends of the electrode structure 100 can
be equal or narrower in width to the band-like component -
101. The membrane 119 can thus come into contact with
the person’s skin surface 102 or on the inner surface 116
of the membrane 119 which is against the person’s skin
there canbe an electrically conductive adhesive 127. The
adhesive 127 is preferably a conductive glue, such as
conductive Solgel or a conductive silicone glue. If the
electrode 118, 122 is narrower than the band-like com-
ponent 101, it is possible to use a non-conductive adhe-
sive 127 on outer edges of the band 101, on the inner
surfaces thereof, outside the electrodes 118, 122.
[0024] Because the inner surface 116 of the electrode
structure 100 is the portion which is against the person’s
skin, the electrodes 118, 122 are preferably located on
the inner surface 116 of the band 101. The electrode
structure 100 can also be designed such that the elec-
trodes 118 and 122 are partly or completely on both the
inner surface 116 and the outer surface 120 of the band.
Further, the electrode structure 100 can be designed
such thatthe electrodes 118, 122 are located on the inner
surface 116 of the band, but they have interfaces also
on the top surface 120 of the band 101.

[0025] According to Figures 2, 3, 4,7, 10 and 11, the
electrode structure 100 also comprises an electronic unit
202 thatcommunicates with the electrodes 118, 122. The
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electronic unit 202 is a separate electronic part which is
attached to the band-like part 101 of the electrode struc-
ture 100 with one or more gripping means 230. The elec-
tronic unit 202 is arranged in a casing 203 which com-
prises one or more gripping means 230 for attaching the
electronic unit 202 to the band-like component 101 of the

electrode structure 100. The gripping means 230 are -*

preferably located on that surface of the electronic unit
202 casing 203 which is against the person’s skin.
[0026] The electrodes of the electrode structure 100
have an electrically conductive connection to the elec-
tronic unit202. The connection is preferably implemented
such that the gripping means 230 provide an electrical
coupling between the electrodes 118, 122 and the elec-
tronic unit 202. The structures of the gripping means 230
include attachment slots, a pivoted, clamping clip, or the
like, that are in the electronic unit casing. The gripping
means 230 or the lower surface of the electronic unit
casing 202 comprise conductive connecting means,
through which the ECG signal measured with the elec-
trodes 118, 122 is applied from the electrodes 118, 122
to the electronic unit 202.

[0027] The electronic unit 202 comprises ECG
processing means, by which the potential difference be-
tween the first and the second electrodes, caused by the
ECG signal, is measured, and heart rate information,
comprising a heart rate pulse, detection and calculation
of heart beat intérvals or a heart rate frequency, i.e. the
heart rate, is formed from the heart rate signals measured
by the electrodes. The electronic unit 202 further com-
prises a transmitter 208 for transmitting the heart rate
information to a wrist-worn receiver 110 which comprises
a receiver for receiving the heart rate information trans-
mitted from the electronic unit 202, and a display 112 for
presenting the heart rate information to the user.

[0028] The wrist-worn receiver 110 is located in a
watch-like device worn on the wrist, such as a heart rate
monitor or a wrist computer. Transmission 108 of infor-
mation between the electrode structure 100 andthe heart
rate monitor is thus carried out in known manners, for
example through a connecting line, optically or electro-
magnetically. in the embodiment in question, the display
112 for presenting the heart rate information is also pref-
erably located in the wrist-worn receiver 110.

[0029] Preferably, the ECG signal to be measured is
processed, i.e. filtered, amplified and detected, in the
electrode structure 100 by using known methods such.

that the heart beat can be detected from the ECG signal -

in order to be transmitted to the receiver unit 110. In the
heart beat detection the electrode structure 100 meas-
ures the inter-electrode potential difference or voltage.
The heart rate detection is based, for instance, on a QRS
complex detected from the heart signal, where the letters
Q, R and S refer to the potential phases in the electric
signal caused by the electric activation of the heart. In
one embodiment the detection of QRS can be performed
by means of an adapted filter, whereby a model complex
is compared with the measured QRS complexin the elec-
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trode structure and if the comparison exceeds a given
threshold value, the measured complex is accepted as
the heart beat.

[0030] The heart rate information measured by the
electrode structure 100 is conveyed telemetrically 108 to
the wrist-worn, watch-like receiverunit 110, such as heart
rate monitor, wrist computer or the like. The electrode
structure 100 comprises a transmitter for transmitting the
heart rate information to the receiver unit 110, which in
turn comprises a receiver for receiving the information.
For instance, in the case of telemetric, inductive trans-
mission the transmitter and the receiver comprise a coil,
whereby the transmission is performed in one or more
magnetic pulses per each heart beat. Instead of the mag-
netic pulse transmission 108, the heart rate signal infor-
mation measured by the electrode structure 100 can be
conveyed to the receiver unit 110, for instance, optically,
as an RF transmission, by means of a connecting line or
in any other known manner.

[0031] [n one embodiment the receiver unit 110 com-
prises feeding means 114 for giving commands to the
equipment. The commands may include, for instance,
commands to start/end measuring the heart rate, to set
heart rate limits, to activate a light source, or other.cor-
responding functions comprised by the heart rate moni-
tors. Itis clearthat the necessary commands can be con-
veyed to the electrode structure correspondingly using
the connection 108 as described in conjunction with:the
transmission of the heart rate information from the elec-
trode structure 100 to the receiver unit 110. In one em-
bodiment the receiver unit 110 comprises a display 112
for presenting the produced heart rate information.;The
heart rate information refers here toinformation produced
from heart beat frequency or information relating to.ex-
ercise through heart beat, such as heart rate/minute,
heart rate variance, set heart rate Iimits or duration- of
exercise within a given heart rate range. T
[0032] The strength of the ECG signal on human skln
varies mainly on a vector, whose maximum value is at-
tained atthe starting point of the vector, at the right shou!-
der, andthe minimum value atthe final point of the vector,
in the left heel. Generally, the maximum ECG signal of
a human being can be measured by placing the elec-
trodes at the end points of said vector.

[0033] Figure 12 shows a structure of a device solution
according to one preferred embodiment of the invention,
in which all structures and functions required by the heart
rate measuring, processing and presenting are placed in
the electrode structure 100 on the skin 102 of the chest.
An ECG signal is measured on the users skin with the
electrode structure and in particular the related elec-
trodes 118, 122, and the signals are conveyedtoan ECG
processing unit 200. In the ECG processing unit 200 the
ECG signal is subjected to necessary signal processing
operations such as filtering and amplifying. In the
processing unit 200, the heart rate is further detected
fromthe ECG signal, for instance, by detectingan R peak
of the QRS complex to be the strongest in the signal or
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by detecting a timing point of the QRS complex by means
of an adapted filter. The provided heart rate indications
are conveyed to a electronic unit 202, which coordinates
the operation of the electrode structure 100, andthe heart
rate frequency can be calculated from said heart rate
indications. On the basis of the heart beat frequency, i.e.
heart rate, itis possible to form other calculated variables,
i.e. heart rate information, in a calculating unit 206 which
communicates with the electronic unit202. The heart rate
information refers here to heart rate frequency, heart rate
variance, heart rate change rate, heart rate limit or any
corresponding variable. The electrode structure 100 act-
ing as a heart rate monitor further comprises feeding
means 114 for entering feeding data, such as an indica-
tion of the starting and ending moment of the heart rate
measurement. The feeding means 114 can be imple-
mented, for instance, by push buttons, touch-sensitive
display, voice control or the like. The electrode structure
100 further comprises a memory 204, consisting of a
short-term RAM memory for storing the heart rate infor-
mation and the like, and a ROM memory intended for
storing the necessary programs.

[0034] The means needed in the device parts, e.g. in
the electronic unit 202, the calculating unit 206 and the
control unit, are preferably implemented by means of
software with a general-purpose microprocessor, but dif-
ferent equipment implementations are also possible, for
instance, a circuit constructed of separate logic compo-
nents, or one or more ASICs (Application Specific {nte-
grated Circuit). ‘

[0035] Even though the invention is described above
with reference to the examples of the attached drawings,
it is apparent that the invention is not restricted thereto
butitcan be modified in a variety of ways within the scope
of the accompanying claims.

Claims

1. An electrode structure for measuring an ECG signal
on the skin of a person’s chest, wherein
the electrode structure (100) comprises a band-like
component (101) being a plaster-like sticker having
an inner surface (118) to be placed against the skin
(102) of the person’s chest and an outer surface
(120) opposite thereto, and
which electrode structure (100) comprises a first
electrode (118) atafirst end and a second electrode
(122) at a second end of the electrode structure
(100),
theinnersurface (116) of the electrode structure con-
tains adhesive for attaching the electrode structure
(100) to the skin (102) of the person’s chest, and
the electrode structure (100) comprises an electronic
unit (202) for measuring a potential difference be-
tween the first (118) and the second (122) electrodes
caused by the ECG signal, characterized in that
the electronic unit (202) includes one or more grip-
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10.

11.

10

ping means (230) for attaching the electronic unit
(202) to the band-like component (101) of the elec-
trode structure (100), which gripping means (230)
forms an electric coupling between the electrodes
(118, 122) and the electronic unit (202).

An electrode structure as claimed in claim 1, char-
acterized in that the band-like component (101) of
the electrode structure (100) is a continuous band
(101) made of flexible and soft material that fits the
skin closely.

An electrode structure as claimed in claim 1, char-
acterized in that the first electrode (118) and the
second electrode (122) of the electrode structure
(100) are electrically separated from one another.

An electrode structure as claimed in claim 1, char-
acterized in that the electrodes (118, 122) of the
electrode structure (100) consist of an electrically
conductive adhesive (127).

An electrode structure as claimed in claim 1, char-
acterizedin that the first electrode (118) and the sec-

ond electrode (122) of the electrode structure (100) - -
consist of a conductive membrane (119) locatedat - . -

both ends of the electrode structure (100), at the
electrode (118, 122).

An electrode structure as claimed in claim 5, char-
acterized in that the width of the electrode (118,
122) at both ends of the electrode structure (100) is
less than the width of the band-like component.

An electrode structure as claimed in claim 5, char-
acterized in that, atthe electrode (118, 122), onthe
inner surface (116) against the person’s skin there
is an electrically conductive adhesive (127).

An electrode structure as claimed in claim 4 or 7,
characterized in that the adhesive (127) is an elec-
trically conductive glue. »

An electrode structure as claimed in any one of the
preceding claims, characterized in that the band-
like component of the electrode structure (100) is
disposable.

An electrode structure as claimed in claim 1, char-
acterized in that the electrode structure (100) com-
prises an electronic unit (202) communicating with
the electrodes (118, 122) so as to provide heart rate
information on the basis of the ECG signal measured
with the electrodes (118, 122).

An electrode structure as claimed in claim 10, char-
acterized in that the electronic unit (202) is ar-
ranged in a casing (203) which comprises one or
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more gripping means (230).

12. An electrode structure as claimed in claim 11, char-

13.

acterized in that the gripping means (230) are io-
cated on that surface of the electronic unit (202) cas-
ing (203) which is against the person’s skin.

An electrode structure as claimed in claim 1, char-
acterized in that the electrode structure (100) fur-
ther comprises ECG processing means (200), which
are in contact with the electrodes (118, 122), for
measuring the potential difference caused by the

- ECG signal'in the first and the second electrodes

14,

-and for forming heart rate information on the basis

of the measured potential difference, and

the electrode structure (100) further comprises a

transmitter for transmitting the heart rate information
1o a wrist-worn receiver (110) for receiving and pre-

‘senting the heart-rate information.

An electrode structure as claimed in claim 1, char-
acterized in that the inner surfaces (116) of the first

- electrode (118) and the second electrode (122) com-

‘prise an electrically conductive adhesive for attach-

ing the inner surfaces of the first electrode (118) and
the second electrode (122) to the skin (102) of the
person’s chest.: -

Patentanspriiche * " -

1. - Elektrodenanordnung zum Messen eines EKG-Si-

gnals auf der Haut der Brust einer Person, wobei die
Elektrodenanordnung (100)

-'eine bandartige Komponente (101) in Form ei-
nes heftpflasterartigen Aufklebers mit einer In-
nenflache(116) fiir das Anordnen auf der Haut
(102) der Brust der Person und mit einer gegen-
+ Uberliegenden AuBenfidche (120),
- eine erste Elekirode (118) an ihrem ersten En-
de und eine zweite Elektrode (122) an ihrem
zweiten Ende, wobei die Innenflache (116) der
* Elektrodenanordnung Klebstoff zum Befestigen
der -Elektrodenanordnung (100) auf der Haut
(102) der Brust der Person aufweist, und
- eine Elektronikeinheit (202) zum Messen einer
Potentialdifferenz zwischen der ersten Elektro-
de (108) und der zweiten Elektrode (122) auf-
weist, die durch das EKG-Signal verursacht
wird,

dadurch gekennzeichnet,
- dass die Elektronikeinheit (202) ein oder meh-
rere Greifeinrichtungen (230) zum Befestigen

der Elektronikeinheit (202) an der bandartigen
Komponente (101) der Elektrodenanordnung
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(100) aufweist, .

- wobei die Greifeinrichtungen (230). eine elek-
trische Verbindung zwischen den Elektroden
(118, 122) und der Elektronikeinheit (202) bil-
den.

Elektrodenanordnung nach Anspruch 1, dadurch
gekennzeichnet, dass die bandartigen Komponen-
te (101) der Elektrodenanordnung (100) ein fortlau-
fendes Band (101) aus einem flexiblen und weichen
Material ist, das sich eng an die Haut anschmiegt.

Elektrodenanordnung nach Anspruch 1, dadurch
gekennzeichnet, dass die erste Elektrode (118)
und die zweite Elektrode (122) der Elektrodenanord-
nung (100) elektrisch voneinander getrennt sind.

Elektrodenanordnung nach Anspruch 1, dadurch
gekennzeichnet, dass die Elektroden (118, 122).
der Elektrodenanordnung (100) aus: einem elek- ..
trisch leitenden Klebstoff (127) bestehen.

Elektrodenanordnung nach Anspruch -1, dadurch

gekennzeichnet, dass die erste Elektrode (118) -
und die zweite Elektrode (122) der Elektrodenanord- -
nung (100) aus einer leitenden Membran besteht,
die an der Elektrode (118, 122) an beiden Enden der -

Eiektrodenanordnung (100) angeordnet ist. - - 3.

Elektrodenanordnung nach Anspruch 5, dadurch -
gekennzeichnet, dass die Breite der. Elektrode
(118, 122) an beiden Enden der Elektrodenanord- :
nung (100) kleiner als die Breite der bandartigen -
Komponente ist. ‘ e

Elektrodenanordnung nach Anspruch 5, dadurch
gekennzeichnet, dass an der Elektrode (118, 122)
an der Innenfidche (116) an der Haut der Person ein
elektrisch leitender Kiebstoff (127) vorhanden ist.

Eiektrodenanordnung nach Anspruch 4 oder 7, da-'
durch gekennzeichnet, dass der Klebstoff (127)
ein elektrisch leitender Leim ist. .

Elektrodenanordnung nach einem dervorhergehen-
den Anspriche, dadurch gekennzeichnet, dass
die bandartige Komponente der Elektrodenanord-
nung (100) fur den Einmalgebrauch vorgesehen ist.

4
¢

Elektrodenanordnung nach Anspruch 1, dadurch
gekennzeichnet, dass sie die Elektronikeinheit
(202) aufweist, die mit den Elektroden (118, 122) so
kommuniziert, dass Herzfrequenzinformationen auf
der Basis des mit den Elektroden (118, 122) gemes-
senen EKG-Signals bereitgestelit werden.

Elektrodenanordnung nach Anspruch 10, dadurch
gekennzeichnet, dass die Elektronikeinheit (202)
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in einem Geh&use (203) angeordnet ist, das eine
oder mehrere Greifeinrichtungen (230) aufweist.

Elektrodenanordnung nach Anspruch 11, dadurch
gekennzeichnet, dass die Greifeinrichtungen (230)
auf der Oberflache des Gehauses (203) der Elektro-
nikeinheit (202) angeordnet sind, die auf der Haut
der Person liegt.

Elektrodenanordnung nach Anspruch 1, dadurch
gekennzeichnet,

- dass sie weiterhin EKG-Verarbeitungseinrich-
tungen (200) aufweist, die in Kontakt mit den
Elektroden (118, 122) zur Messung der Poten-
tialdifferenz, die von dem EKG-Signal der ersten
und zweiten Elektrode verursacht wird, und zur
Bildung von Herzfrequenzinformationen auf der
Basis der gemessenen Potentialdifferenz ste-
hen, und

- - dass sie weiterhin einen Sender zum Ubertra-
gen der Herzfrequenzinformationen auf einen
am Handgelenk getragenen Empfanger (110)
zum Empfangen und Zeigen der Herzfrequen-
zinformationen aufweist.

Elektrodenanordnung nach Anspruch 1, dadurch
gekennzeichnet, dass die Innenfldchen (116) der
ersten Elektrode (118) und der zweiten Elektrode
(122) einen elektrisch leitenden Klebstoff zum Befe-
stigen der Innenflachen der ersten Elektrode (118)
und der zweiten Elektrode (122) auf der Haut (102)
der Brust der Person aufweisen.

Revendications

Ensemble d’électrodes pour mesurer un signal ECG
sur la peau de la cage thoracique d’une personne,
dans lequel I'ensemble d’électrodes (100) comprend
un composant de type bande (101) étantun élément
adhésif de type platre ayant une surface intérieure
(116) a placer contre la peau (102) de la cage tho-
racique de la personne et une surface extérieure
(120) opposée a celle-ci, et lequel ensemble d’élec-
trodes (100) comprend une premiére électrode (118)
a une premiere extrémité et une premiére électrode
(122) a une deuxieme extrémité de I'ensemble
d’électrodes (100), lasurface intérieure (116) de en-
semble d’électrodes contient un agent adhésif pour
fixer Fensemble d’électrodes (100) & la peau (102)
de la cage thoracique de la personne, et 'ensemble
d’électrodes (100) comprend une unité électronique
(202) pour mesurer une différence de potentiel entre
la premiere (118) et la deuxiéme (122) électrodes
provoquée par le signal ECG, caractérisé en ce
que l'unité électronique (202) comprend un ou plu-
sieurs moyens d’accrochage (230) pour fixer unité
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10.

électronique (202) au composant de type bande
(101) de rensemble d’électrodes (100), lesquels
moyens d’accrochage (230) forment un couplage
électrique entre les électrodes (118, 122) et l'unité
électronique (202).

Ensemble d’'électrodes selon la revendication 1, ca-
ractérisé en ce que le composant de type bande
(101) de ’'ensemble d’électrodes (100) est une ban-
de continue (101) réalisée en matériau fiexible et
doux qui s’adapte étroitement a la peau.

Ensemble d’électrodes selon la revendication 1, ca-
ractérisé en ce que la premiére électrode (118) et
la deuxieme électrode (122) de 'ensemble d’élec-
trodes (100) sont séparées électriquement entre el-
les.

Ensemble d’électrodes selon la revendication 1, ca-
ractérisé en ce que les électrodes (118, 122) de
'ensemble d’électrodes (100) consiste en un agent
adhésif électriquement conducteur (127).

Ensemble d’'électrodes selon la revendication 1, ca--

ractérisé en ce que la premiére électrode (118) et
la deuxieme électrode (122) de 'ensemble d'élec-
trodes (100) consiste en une membrane conductrice
(119) située aux deux extrémités de I'ensemble
d’électrodes (100), au niveau de 'électrode (118,
122).

Ensemble d'électrodes selon la revendication 5, ca-
ractérisé en ce que la largeur de 'électrode (118,
122) aux deux extrémités de ’ensemble d’électrodes
(100) est inférieure a la largeur du composant de
type bande.

. Ensemble d’électrodes selon la revendication 5, ca-

ractérisé en ce que, au niveau de I'électrode (118,
122), sur la surface intérieure (116) contre ia peau
de la personne se trouve un agent adhésif électri-
quement conducteur (127).

Ensemble d’électrodes selon la revendication 4 ou
7, caractérisé en ce que I'agent adhésif (127) est
une colle électriquement conductrice.

Ensemble d’électrodes selon I'une quelconque des
revendications précédentes, caractérisé en ce que
le composant de type bande de 'ensemble d'élec-
trodes (100) est & usage unique.

Ensemble d’électrodes selon la revendication 1, ca-
ractérisé en ce que ensemble d’électrodes (100)
comprend une unité électronique (202) communi-
quant avec les électrodes (118, 122) de maniére a
fournir des informations de fréquence cardiaque sur
la base des signaux ECG mesurés avec les électro-

-
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des (118, 122).

11. Ensemble d’électrodes selon la revendication 10,
caractérisé en ce que ['unité électronique (202) est
disposée dans un boitier (203) qui comprend unou 5
plusieurs moyens d’accrochage (230).

12. Ensemble d’électrodes selon la revendication 11,
caracterisé en ce que les moyens d’accrochage
(230) sont situés sur la surface du boitier (203) de 70
Punité électronique (202) qui est contre la peau de
la personne.

13. Ensemble d’électrodes selon la revendication 1, ca-
ractérisé en ce que 'ensemble d’électrodes (100) 15
comprend en outre des moyens de traitement (200),
lesquels sont en contact avec les électrodes (118,
122) pour mesurer la différence de potentiel provo-

- quée par le signal ECG dans les premiére et deuxié-

‘ . me électrodes et pour former des informations de 20
fréquence cardiaque sur la base de la différence de
potentiel mesurée, et 'ensemble d’électrodes (100)
comprend en outre un émetteur pour transmettre les
informations de fréquence cardiaque a un récepteur ;
porté au poignet (110) pour recevoir et présenterles 25 ' o e
informations de fréquence cardiaque. :

14. Ensemble d’électrodes selon la revendication 1, ca- ' T R s
~ .- ractérisé en ce que les surfaces intérieures (116) : R e
de la premiére électrode (118) et de la deuxieme 30 '
électrode (122) comprennent un agent adhésif élec-

- triquement conducteur pour fixer les surfaces inté- , : : =
- rieures (116) de la premiére électrode (118) et de la o ..

deuxiéme électrode (122) a la peau (102) de la cage ;

‘thoracique de la personne. . 35 ’y

e -
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