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(57) ABSTRACT

Pulse meter comprising a first electrode (4) and second elec-
trode (5), which are adapted to be arranged in contact with a
patient body part (9). The first and the second electrode (4, 5)
are arranged on a first arm (1) and a second arm (2), respec-
tively. The first and second arm (1, 2) extend out from a
central portion (3), and the respective first ends (4a, 5a) of the
first and second arm (1, 2) are arranged to be bent away from
each other when the pulse meter (10) is being arranged into
the applied position on the patient body part (9).
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Fig. 1a
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FIG. 1d
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PULSE METER FOR NEW-BORNS

[0001] The present invention relates to a pulse meter for
measuring the pulse rate of a patient. Particularly, the present
invention relates to a pulse meter for new born babies. The
pulse meter has a simple structure and functioning mode and
can be quickly and easily applied onto the torso/belly portion
of a patient.

[0002] More particularly, the present invention relates to a
pulse meter according to the preamble of claim 1.

BACKGROUND

[0003] Pulse meters for measuring the pulse of patients are
widely known. For instance, pulse meters worn by athletes
during exercise have become popular.

[0004] Pulse meters adapted for use by medical personnel
need to be suitably constructed to be properly attachable to an
appropriate portion of the patient’s body. Hence, it is
expected that pulse meters should have a simple configuration
and should essentially be wearable in respect of a particular
portion of the patient’s body.

[0005] Patentpublication U.S. Pat. No. 6,928,317 discloses
a wearable heart rate transmitter, comprising a strap and a
body. The strap is belt shaped. A conducting rubber plate
extends on both ends of a central hole. The body part is
installed inside the hole of the strap and the two contacting
tips of the rubber plates are pressed at the two contacting
points to contact the contacting tips inside the hole. Thus, the
rubber plates contact the human body part to measure the
heart beat.

[0006] This prior art pulse meter, as also other prior art
pulse meters known in the art, exhibits complicated construc-
tion and working style.

[0007] Other known devices are JP 2003325466, US 2007/
0038048, GB 2020981 and US 2007/123756.

[0008] Pulse meters known in the art are not able to address
the requirement of quick and easy installation onto the torso
portion of a human body.

[0009] The present invention provides a pulse meter which
has at least two electrodes located on two arms which extend
from a central portion, such that it can be fitted quickly and
easily to the torso portion of a patient body as soon as the
pulse rate is required to be measured.

[0010] It is the prime object of the present invention to
provide a pulse meter which has a simple construction and
functioning.

THE INVENTION

[0011] According to the present invention, there is provided
a pulse meter comprising a first electrode and a second elec-
trode adapted to be arranged in contact with a patient body
part. The first and the second electrodes are arranged on a first
arm and a second arm, respectively. The first and second arms
extend out from a central portion, and respective first ends of
the first and second arm are arranged to be bent away from
each other when the pulse meter is being arranged into the
applied position on the patient body part.

[0012] In an applied position on the patient body part the
first and second arms are biased against each other with a
force, wherein said force is transmitted from the first and
second electrode to the patient body part.

[0013] According to a preferred embodiment, a third elec-
trode is arranged in the position of the central portion and is
adapted to contact the patient body part when the pulse meter
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is in the applied position. The third electrode will typically be
arranged in a position on the body part between the first and
second electrode.

[0014] The first and second arm and the central portion can
preferably together form a curved bow. In such an embodi-
ment the first and second electrode are arranged to the curved
bow and are facing inwards.

[0015] An actuator is advantageously connected to the
inner side of the curved bow at two attachment sections, and
a gap is present between the actuator and the curved bow.
When compressing the actuator into the gap, towards the
curved bow, the first and second arms will move away from
each other, thereby making it possible to fit the pulse meter
over a body part of the patient, typically over the torso of a
newborn baby. Preferably the third electrode is arranged on
the actuator.

[0016] In an alternative embodiment, the first arm and the
second arm are connected with a hinge at the central portion.
[0017] Moreover, the first arm and the second arm are pref-
erably continuous along said central portion. In such an
embodiment the firstand second arms can be parts ofthe same
component (one single piece). Such a component can advan-
tageously be a bow-shaped flexible piece, having a U-shape
or a similar shape.

[0018] Inyetanalternative embodiment of the pulse meter,
the first arm and the second arm exhibit respective additional
ends which are opposite of the first ends. In this embodiment
the first and second arms are connected to each other with a
hinge arranged between the first ends and the second ends,
wherein a spring is arranged between the first arm and second
arm in a position between the hinge and the additional ends.
Such an embodiment is depicted in FIG. 6c.

[0019] Preferably, the first arm and the second arm are
symmetrically disposed about the central portion.

[0020] Theelectrodes are preferably electrically connected
to awireless communication output device. In this manner the
user, such as a midwife or other medical personnel, can read
the measured pulse on a connected screen or numeric output
display.

[0021] Inapreferred embodiment a numeric output display
is located on an external face of the pulse meter. In such an
embodiment no additional equipment is needed in order to
use the pulse meter. Le. the measured pulse frequency is
displaced on the pulse meter itself.

DETAILED EXAMPLE OF EMBODIMENT

[0022] Having described the main features of the invention
above, a more detailed and non-limiting description of some
exemplary embodiments will be given in the following with
reference to the drawings, in which

[0023] FIG. 1a is a perspective view of the pulse meter
according to a preferred embodiment;

[0024] FIG. 15 is an exploded view of the pulse meter of
FIG. 1a;
[0025] FIG. 1¢ is ablock diagram illustrating the functions

of the pulse meter;

[0026] FIG. 1d is a perspective view of the pulse meter
according to an alternative embodiment;

[0027] FIG. 2 is a view of the preferred embodiment when
opened for application onto a body part;

[0028] FIG. 3 is a view of the preferred embodiment show-
ing its application on a body part;

[0029] FIG. 4 is a view of the preferred embodiment show-
ing the withdrawal of the pulse meter;
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[0030] FIG.5isa view of the preferred embodiment show-
ing the pulse meter in use on a body part;

[0031] FIG. 6a is a front view of the preferred embodiment
of the pulse meter shown in FIG. 1;

[0032] FIG. 6bhis afront view of another embodiment of the
pulse meter; and

[0033] FIG. 6c¢ is a front view of a further embodiment of
the pulse meter of the present invention.

[0034] In the following some embodiments of the present
invention are described. The embodiments are purely exem-
plary for the sake of understanding the invention and non-
limiting.

[0035]

“below” and “top” and “bottom” ““side”, “inner”, “outer”” and
similar terms, this 1s strictly referring to the embodiments as
shown in the drawings.

[0036] It should also be understood that the orientation of
the pulse meter may vary during application from what is
shown in the drawings, without deviating from the principle
of the invention.

[0037] Inthe figures like reference numerals represent cor-
responding features.

[0038] FIG. 1a shows an isometric view of a preferred
embodiment of the pulse meter 10 when not in use. It has a
generally U-shaped bow and comprises a first arm 1 and a
second arm 2, extending from a central portion 3. The arms 1,
2 and the central portion 3 are all made of a material that is
easily flexible but quite resilient, such as nylon or plastic. The
material may also be a flexible metal. Alternatively the arms
may be stiff, but connected to the central portion by flexible
sections. The first arm has a free end 4a and the second arm
has a free end Sa. A first electrode 4 is arranged on the first
arm 1 and a second electrode 5 is arranged on the second arm
2. A third electrode 6 is situated at the central portion 3, facing
into the U-shape.

[0039] The first and second electrodes 1, 2 are preferably
made of steel or another metal with good galvanic coupling.
The faces of the electrodes that are to contact the body of the
new-born have a relatively large flat area. They are preferably
circular with a diameter of about 4 cm. The first and second
electrodes 1, 2 are coupled to the U-shaped bow by snap
fittings, e.g. of the push-button type. Thereby the electrodes
are easy to remove for cleaning or replacement. It is also
possible to replace the first and second electrodes 1, 2 with
smaller, i.e. normal sized, electrodes if required. The surface
ofthe flat area of the electrodes 1,2 is smooth to allow for easy
cleaning. When in use the electrodes are dry.

[0040] The third electrode is not crucial to the functioning
of the pulse meter, but is advantageous as it is will provide a
zero point for an applied common mode voltage and hence act
to reduce noise.

[0041] The resilience of the U-shaped bow is configured so
that the first and second electrodes press against the body of
the new-born with about the same force as a stethoscope. The
same procedure for cleaning as is for a stethoscope can also be
used for cleaning the pulse meter of the present invention.
[0042] Referring to FIG. 15, which shows the pulse meter
in exploded view, the inner parts of the pulse meter will now
be explained. The bow preferably has an inner core 21 made
of spring steel. The spring steel core 21 preferably extends
along the full length of the bow, and it is enclosed by plastic
or rubber housing parts 22 and 23. Alternatively the bow may
be has been covered with the resilient plastic or rubber in a
moulding procedure. The spring steel is selected among the

When in the following it is referred to “above” or
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Oct. 1, 2015

high quality steels, which does not deteriorate substantially
with regard to spring resilience over time.

[0043] One of the housing parts 22 has a cavity within
which a circuit board 24 is accommodated. The circuit board
24 has wires 254, b and ¢, connecting the circuit board 24 with
the three electrodes 4, 5 and 6. As explained above the elec-
trodes 4 and 5 are attached to the bow by snap fit. To facilitated
this a snap-button 26a, b for each electrode 4, 5 is attached by
arivet 27a, b, extending through a respective hole 28a, at the
end of the bow. The rivet 27a, b may also be used to attach the
wires 25b and ¢ to the snap-buttons 264, b.

[0044] The third electrode 6 may be attached by bolts 284,
b and nuts 30a, b. The wire 25¢ may be attached to the
electrode 6 via one of the bolts 29a.

[0045] FIG. 1c shows a block diagram of the pulse meter
functions. The main electrodes 4 and 5 are connected to an
EGO amplifier 31, which amplifies the signals from the elec-
trodes and feeds it into a microcontroller 32. An impedance
detector unit 33 is also coupled to the electrodes 4, 5 to detect
impedance above a certain level (indicating that the elec-
trodes does not have skin contact) and impedance below a
certain level (indicating that the electrodes are short cut). A
signal 34 is sent to the microcontroller 32 to set the micro-
controller 32 in an appropriate mode. If the impedance level
is outside a predetermined range, the microcontroller 32 will
reject the heart rate measurements. An alarm may be initiated
to alert the user. If the impedance is very high, this is a likely
indication that the pulse meter is not placed on the baby.
Consequently, the microcontroller may turn off the power to
the meter after a certain delay.

[0046] Thethird (middle) electrode 6 is coupled to the EGC
amplifier 31 via a neutral electrode drive unit 35. As men-
tioned above, the third electrode 6 is used to cancel out noise.
[0047] A temperature sensor 36 may also be integrated with
the third electrode 6, or placed in close proximity with the
electrode 6, in order to measure the skin temperature of the
baby.

[0048] Abattery 37 with a charge and power control unit 38
delivers the power to the microcontroller and associated cir-
cuitry.

[0049] A microphone 39 and light sensor 40 for detecting
ambient sound and light is also coupled to the microcontroller
32. One or more tension sensors 41 are also coupled to the
microcontroller 32. A 3-axis accelerometer 42 is coupled to
the microcontroller 32. A display unit 43 may be coupled to
the microcontroller 32, as well as a wireless transmitter 44.
Alternatively, or in addition a wired connection 20 may be
provided.

[0050] The function and applicability of the above various
units will be explained more in detail below.

[0051] The pulse meter is preferably connected to a base
unit (not shown) via a cable 20. Alternatively, it may be
connected to the base unit wirelessly. However, for hospital
use a wireless connection is less preferable, because the risk
of interference with other types of instruments. If a wireless
solution is chosen, the pulse meter will have an internal power
source, such as a battery. The battery is preferably recharge-
able, e.g. by connecting the meter to the base unit.

[0052] Preferably, the pulse meter and the base unit have an
automatic on/off switch. The pulse meter may be adapted for
attachment to the base unit when not in use. When the base
unit senses that the pulse meter is attached to it, it will turn off,
as will the pulse meter itself. As soon as the pulse meter is
detached from the base unit, the system will turn itself on.
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This feature can be realised both in a wired and a wireless
system. A convenient way of detecting if the pulse meter is
attached to the base unit is by measuring the impedance
between the first and second electrodes. The impedance mea-
surement can also be used to detect if the pulse meter is
attached to the baby. If substantially infinite impedance is
detected over a set period of time, the system will assume that
the pulse meter is not in contact with the body and it will turn
itself off.

[0053] The base unit is equipped with a screen to display
the readings of the pulse meter. A base unit with a screen is
preferred over a screen on the pulse meter, since this enables
pulse readings even when the new-born (and hence the pulse
meter) is covered in blankets.

[0054] The pulse meter bow may also be equipped with
means for measuring the amount of bending of the bow, e.g.,
by tension strips placed at the transition of the arms and the
central portion or by measuring the distance between two
arms arranged to open the bow. The distance can for instance
be measures with a cord potentiometer, i.e. by attaching a
potentiometer with a cord reel at one arm of the bow, prefer-
ably close to the central portion of the bow, and the outer end
of the cord to the opposite arm. When the arms are bent
outwards, the cord will turn the reel and hence alter the
resistance of the potentiometer. A spring may be used to reel
in the cord when the arms move towards one another again. A
further alternative may be to use a light or laser source and a
reflector to measure the distance as a function of the speed of
light. It must then be ensured that nothing will block the light
path during use.

[0055] By any of the above methods or other methods that
are readily available by the person of skill, it is possible to
measure chest diameter and chest expansion. Chest diameter
can indicate the weight of the newborn, and may be used to
provide a target for desired ventilation volume since target
ventilation volumes are mostly indicated in millilitres per kg
body weight. When the pulse meter is put across the torso of
the new-born, the tension in the strips is automatically cali-
brated so that the minimum value of tension is designated as
the value of empty lungs and the maximum tension is desig-
nated to the value of fully inflated Tungs. Thereby the system
may provide an estimate for chest expansion in approximate
millilitres per ventilation. Although the ventilation volume
may not be very accurate, at least the system will be able to
count the number of ventilations per minute. If the chest
expansion is reduced substantially compared to normal for a
new-born, i.e. the tension variation frequency drops below a
certain value, an alarm may be initiated to indicate that the
baby has stopped breathing or is breathing too little. This may
be as an audible sound or as a visual signal, or both. An alarm
may also be initiated if the breathing frequency increases
substantially, as this may be an indication of hyperventilation.

[0056] An alternative way of detecting that the pulse meter
is not attached to the body, is by monitoring the tension strips.
Ifthe strips are in idle mode, i.e. not stretched, for a prolonged
time, the pulse meter may be considered not to be in contact
with the body of the patient.

[0057] As an alternative or additional feature, the pulse
meter may also be equipped with one or more accelerometers.
The accelerometers may be used independently to detect
chest expansion or may be used in co-operation with the
tension strips to calibrate these. The accelerometers are also
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suitable for detecting other types of movement of the baby,
such as spasms, handling of the baby and stimulation move-
ments during resuscitation.

[0058] Chestexpansion may also be detected by impedance
measurements. The impedance imposed to detect this will be
of a much higher frequency that the ECG measurements in
order not to interfere with these.

[0059] The pulse meter may also have one or more tem-
perature sensors to detect temperature changes of the baby.
The temperature sensor will probably not be able to measure
the absolute temperature, but will be able to detect if the baby
has become colder or hotter than initially.

[0060] The pulse meter can also have at least one photo-
diode or similar light sensor to detect if the new-born is
covered in a blanket or not. New-borns, especially pre-ma-
ture, will easily get cold if they are not covered by a blanket or
similar. This feature will provide an extra safety against a
baby being left without a cover.

[0061] Thepulse meter may also be provided with a micro-
phone to detect sounds from the baby, e.g. cries or whimpers.
This sound may be communicated to the base unit if this is
close to medical personnel or to another receiver. A filter for
cancelling out other sounds from the surroundings may also
be present. Alternatively to transmitting the actual baby
sound to the base unit, the base unit may also give an audible
prompt indicating that the baby is crying.

[0062] With this system it is possible to measure and detect
several functions as described above. It can detect if the baby
is breathing or having apnoea. This is of particular importance
in developing countries where new-borns may be lying for a
prolonged time without continuous supervision. If a condi-
tion is detected that may be critical, or if a rapid change in
condition is detected, an alarm may go off to attract the
attention of the medical personnel nearby.

[0063] The pulse meter, or preferably the base unit, may
also be equipped with a clock display. This is particularly
useful in developing countries where medical personnel often
do not have a watch. The clock may also have a stop watch
function to facilitate manual pulse taking.

[0064] Thebase unit may also be adapted for connection to
other types of medical equipment, such as an oxygen sensor
for determining oxygen saturation. Thereby a more complete
picture of the condition of the new-born can be determined
and correlations between different measurements can be
facilitated.

[0065] FIG. 1d shows an isometric view of an alternative
embodiment of the pulse meter 10 when not in use. It com-
prises a first arm 1 and a second arm 2, extending from the
central portion 3. The arms 1, 2 and the central portion 3 are
all made of a material that is easily flexible but quite resilient,
such as nylon or plastic. The material may also be a flexible
metal. The first arm has a free end 4a and the second arm has
afreeend 5a. A first electrode 4 is arranged on the firstarm 1
and a second electrode 5 is arranged on the second arm 2.

[0066] FIG. 2 shows the pulse meter 10 in an opened posi-
tion, ready to be placed over a body part of a patient, such as
the torso of a new-born baby. There is an actuator 7 which is
flexible. The two ends of the actuator 7 are attached to the first
arm 1 and the second arm 2 at portions away from the free
ends 4a, 5a and also away from the first and second electrode
4, 5. These attachment locations of the two ends of the actua-
tor 7 are on the inner side of a curved shape of the pulse meter
10, near the central portion 3. The actuator 7 should be flex-
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ible so that it bends into a less curved shape when forced
towards the central portion 3 of the pulse meter 10.

[0067] FIG. 3 shows the pulse meter 10 in the same position
as in FIG. 2, however shown in relation to the body part 9 of
anew-born baby onto which the pulse meter shall be applied.
[0068] Alternatively, one of the ends of the actuator 7 may
be slidably attached to one of the arms 1, 2 of the pulse meter
10 and the other end may be fixedly attached. In such an
embodiment the actuator 7 should be stiffer in order to pro-
vide an expanding mutual movement between the first and
second arm 1, 2.

[0069] There is a gap 11 between the inner side of the
central portion 3 and the actuator 7, cf. F1G. 14.

[0070] It can also be seen from FIG. 1 that the pulse meter
10 is continuous along the central portion 3, forming a curved
bow.

[0071] Athird electrode 6 (FIG. 1) is located on the actuator
7, close to the central portion 3. All the electrodes 4, 5, 6 are
located at the inner side of the curved shape/bow of the pulse
meter 10. The third electrode 6 is not absolutely essential for
the pulse meter to operate. It is used essentially for reducing
noise from the measured signals. The electrodes are prefer-
ably made of steel.

[0072] The structure of the pulse meter 10 shown in FIG. 1
1s such that it is flexible and that the central portion 3, the first
arm 1 and the second arm 2 form a curved bow. The first
electrode 4 and second electrode 5 are arranged on the curved
bow and are facing inward. In the shown embodiment, the
first electrode 4 and second electrode 5 are arranged in close
proximity to the free ends 4a, 5a.

[0073] There is a circuitry (not shown) connected to the
electrodes which is adapted to provide output signals to the
user. In one embodiment the output signal may be transmitted
by wireless communication to a user interface, such as a
computer screen or a simple numeric display.

[0074] In an alternative embodiment each electrode can
connect to an electric wire through electric connectors 17
(visible in FIG. 3 and FIG. 4). The circuitry may then be
arranged in another position than on the pulse meter 10.
[0075] Ina further alternative embodiment, the pulse meter
10 comprises both electric circuitry connected to three elec-
trodes 4, 5, 6 as well as a numeric display 19 arranged for
instance on the central portion 3, on the external side of the
curved bow shape. Such an embodiment is shown in FIG. 5.
In this drawing the actuator 7 is not visible, as it is arranged
between the central portion 3 (having the numeric display
19), and the body part 9 of the patient. A pulse meter 10
according to such an embodiment needs to be provided with
electrical power, such as with a battery.

[0076] FIG. 2 to FIG. 5 are views of the pulse meter 10 of
FIG. 1, when used by a midwife or any other user. These
figures will be referred to again while explaining the func-
tioning of the preferred embodiment.

[0077] FIG. 6a is a schematic side view of the pulse meter
10 as shown in FIG. 1.

[0078] FIG. 65 is a side view of another embodiment of the
pulse meter 10 where the first arm 1 and second arm 2 are
connected by a hinge 12 at the central portion 3 of the pulse
meter. The other features which are the same as in FIG. 1 and
are not repeated for the sake of brevity. It is noted that in this
embodiment, when incorporating a hinged connection 12
between the first and second arm 1, 2, the first and second
arms 1, 2 do not have to exhibit inherent flexibility. The
flexibility and the resilient characteristic can be provided by
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the hinge 12 and flexibility of the actuator 7. It may also be
provided by a biased hinge 12, such as with a spring (not
shown).

[0079] FIG. 6c¢ is another embodiment of the pulse meter
10. The first arm 1 and the second arm 2 are connected to each
other at the hinge 12 at the central portion 3. The first arm 1
and the second arm 2 have two additional free ends 14,15 on
their top portions, above the hinge 12, for gripping and oper-
ating the pulse meter. A spring 16 is located between the first
arm 1 and the second arm 2 above the hinge 12 and is attached
to the first arm 1 and second arm 2, at points 13, 18 near the
additional free ends 14, 15. The third electrode 6 is located on
the second arm 2 at a suitable point below the hinge 12 so that
proper contact with the patient’s body is ensured, at a position
between the first and second electrode 4, 5. It may in stead be
located on the first arm 1, near the central portion 3.

[0080] In the embodiment shown in FIG. 6c, the arms 1, 2
may be of a material with substantially no spring action and
the spring action is then provided by the spring 16. The
additional ends 14, 15 are compressed by the user so that the
spring 16 is also consequentially compressed and the addi-
tional ends 14, 15 approach each other. In that event, the free
ends 4a, 5a move away from each other by means of the hinge
joint 12.

[0081] In this open condition, the pulse meter 10 is placed
on the patient’s body 9 with the pressure still applied on the
spring 16. Due to spring action, the two arms 1, 2 are always
trying to regain their original position, so when the pressure
on spring 16 is released, the arms 1, 2 along with the elec-
trodes 4, 5 fixed on them, firmly press upon the patient’s body
by spring force. To be precise, once the compression is
released, the additional free ends 14, 15 move away from each
other due to spring effect and the free ends 4a and 5a move
towards each other, facing inwardly.

[0082] In all the embodiments shown in the drawings, the
first arm 1 and the second arm 2 are symmetrically disposed
about the central portion 3 of the pulse meter 10. However,
this is not mandatory for achieving the objects of the present
invention.

[0083] The functioning of the pulse meter 10 shown in FIG.
15 to FIG. 5 will now be explained further.

[0084] The actuator 7 is compressed by the user 8 as shown
in FIG. 2 for opening the pulse meter 10, so that the two free
ends 4a, 5a along with the first electrode 4 and the second
electrode 5 move away from each other. Hence, pressing the
actuator 7 towards the central portion 3 opens up the pulse
meter 10.

[0085] In this open condition, the pulse meter is placed on
the patient’s body part 9 with the pressure still applied on the
actuator 7. Due to the resilience or spring action of the mate-
rial, the two arms 1 and 2 are always trying to regain their
original form. So, when the pressure on the actuator 7 is
released, the arms 1, 2 along with the electrodes 4, 5 fixed on
them, firmly press upon the patient’s body part 9 by spring
force.

[0086] FIG. 3 shows how easily the user 8 holds the pulse
meter 10 in open position (as also shown in FIG. 2) and easily
places it over the abdomen of the torso 9 of a new-born with
one hand. This becomes easy because the two ends 4a, 5a
have moved away from each other. Hence, the pulse meter 10
can be installed quickly with one single hand as soon as the
pulse rate needs to be recorded.

[0087] It is noteworthy, that the gap 11 between the inner
side of the central portion 3 and the actuator 7 is minimized
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when the user compresses the actuator 7. This is the utility of
the gap 11. It makes the compression of the actuator 7 by the
user 8 possible. When releasing the grip from the actuator 7,
the third electrode 6 will be moved towards the body part 9 of
the patient as the actuator 7 moves towards its original and
more curved shape/position (as shown in FIG. 1). In applied
mode, the three electrodes 4, 5, 6 are in sufficient contact with
the body part 9.

[0088] FIG. 4 shows that the pulse meter has been with-
drawn from the body part 9. The actuator 7 has been released
causing the first and second arm 1, 2 and the electrodes 4, 5 to
move towards each other.

[0089] The present invention has been described with ref-
erence to some embodiments for the sake of understanding
only and it should be clear to persons skilled in the art that the
present invention includes a number of modifications within
the scope of what is claimed in the appended claims. Espe-
cially, the features explained with regard to FIG. 1 can also
readily be implemented in the embodiments of FIGS. 15 to 5.

1. Pulse meter comprising a first electrode (4) and second
electrode (5) adapted to be arranged in contact with a patient
body part (9), characterized in that the first and the second
electrode (4, 5) are arranged on a first arm (1) and a second
arm (2), respectively, wherein the first and second arm (1, 2)
extend out from a central portion (3), and wherein respective
first ends (4a, 5a) of the first and second arm (1, 2) are
arranged to be bent away from each other when the pulse
meter (10) is being arranged into the applied position on the
patient body part (9).

2. Pulse meter according to claim 1, characterized in that in
an applied position on the patient body part (9), the first and
second arms (1, 2) are biased against each other with a force,
wherein said force is transmitted from the first and second
electrode (4, 5) to the patient body part (9).

3. Pulse meter according to one of the preceding claims,
characterized in that a third electrode (6) is arranged in the
position ofthe central portion (3) and is adapted to contact the
patient body part (9) when the pulse meter (10) is in the
applied position.

4. Pulse meter according to claim 1, 2 or 3, characterized in
that the first and second arm (1, 2) and the central portion (3)
together form a curved bow, wherein the first and second
electrode (4, 5) are arranged to the curved bow and are facing
inwards.

5. Pulse meter according to claim 4, characterized in that
the first and second electrodes (4, 5) are snap-fit to their
respective arm (1, 3).

6. Pulse meter according to claim 4 or 5, characterized in
that the first and second electrodes (4, 5) are of metal, pref-
erably steel, or other material with good galvanic coupling.

7. Pulse meter according to claim 4, 5 or 6, characterized in
that the first and second electrodes (4, 5) have a generally flat
surface for contact with the skin of the patient that is between
7 and 19 cm?.

8. Pulse meter according to any of the previous claims,
characterized in that the curved bow is equipped with means,
such as at least one tension strip, cord potentiometer, light or
laser emitter and reflector or similar, for measuring the
amount of bending of the bow or the distance between the
arms of the bow.

9. Pulse meter according to one of the preceding claims,
characterized in that it comprises at least one accelerometer.

10. Pulse meter according to one of the preceding claims,
characterized in that it comprises a means for imposing a high
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frequency between the electrodes, i.e. substantially higher
than the frequency used for pulse measurement.

11. Pulse meter according to one of the preceding claims,
characterized in that it comprises at least one temperature
Sensor.

12. Pulse meter according to one of the preceding claims,
characterized in that it comprises at least one light sensor to
detect if the patient is covered.

13. Pulse meter according to one of the preceding claims,
characterized in that it comprises a microphone which is
adapted to communicate with a remote receiver.

14. Pulse meter according to one of the preceding claims,
characterized in that it connected by wire or wirelessly to a
base unit, which base unit comprises an interface means for
providing feedback to a caretaker, such as a display, light or
sound generating means.

15. Pulse meteraccording to claim 14, characterized in that
it is adapted to be attached to the base unit when not in use,
and that it comprises means for switching on or off the power
in response to the pulse meter being attached to the base unt
or not, e.g. by measuring impedance over the first and second
electrodes.

16. Pulse meter according to one of the preceding claims,
characterized in that it comprises means for detecting sub-
stantially infinite impedance between the first and second
electrodes and for switching off the pulse meter if substan-
tially infinite impedance is detected over a certain time.

17. Pulse meter according to claim 8, characterized in that
it comprises means for switching off the pulse meter if the
tension strip is in a non-stretched mode for a prolonged time.

18. Pulse meter according to any of the claims 4-17, char-
acterized in that an actuator (7) is connected to the inner side
of the curved bow at two attachment sections, and wherein a
gap (11) is present between the actuator (7) and the curved
bow.

19. Pulse meter according to claim 18, characterized in that
the third electrode (6) is arranged on the actuator (7).

20. Pulse meter according to any of the preceding claims,
characterized in that said first arm (1) and said second arm (2)
are connected with a hinge (12) at said central portion (3).

21. Pulse meter according to any of claims 1 to 19, char-
acterized in that said first arm (1) and said second arm (2) are
continuous along said central portion (3).

22. Pulse meter according to any one of claims 1 to 20,
characterized in that the first arm (1) and the second arm (2)
exhibit respective additional ends (14.15) which are opposite
of the first ends (4a, 5a) and that the first and second arm (1,
2) are connected to each other with a hinge (12) arranged
between the first ends (4a, 5a) and the second ends (14, 15),
whereina spring (16) is arranged between the first arm (1) and
second arm (2) in a position between the hinge (12) and the
additional ends (14, 15).

23. The pulse meter according to any one of the preceding
claims, characterized in that said first arm (1) and said second
arm (2) are symmetrically disposed about said central portion
3).

24. The pulse meter according to any one of the preceding
claims, characterized in that the electrodes (4, 5, 6) are elec-
trically connected to a wireless communication output
device.

25. The pulse meter according to any one of the preceding
claims, characterized in that a numeric output display (19) is
located on an external face of the pulse meter (10).
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