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Description

[0001] The present invention relates to a medical sen-
sor for measuring pulse, blood, tissue and/or skin param-
eters using electromagnetic waves in the transmission
method.
[0002] During an operation or during a stay in intensive
care, it may be expedient to check and monitor inter alia
the lung function, metabolism and heart rate of the pa-
tient. This may be carried out, for example, by measuring
the oxygen saturation and the pulse rate. Sensors of the
type mentioned above are used for this, and these can
be used to carry out a measurement, derived from the
pulse, of the arterial oxygen saturation by means of an
optoelectronic transmission measurement. Such a sen-
sor often includes at least one transmitter, for example
a light-emitting diode, or LED for short, with infrared light
and an LED with red light, and also at least one receiver,
usually a photodiode, and a carrier assembly which po-
sitions the transmitter and the receiver in the desired
manner on a finger or toe of the patient.
[0003] With these sensors, a distinction is made be-
tween single-use sensors, semi-reusable sensors and
reusable sensors.
[0004] In patients of different size, the diameter of the
fingers and toes is considerably different. Accordingly,
the patients are divided up into groups in terms of their
size, for example large adult, adult, small adult and child.
[0005] A sensor that is designed as an adhesive sen-
sor is known from EP 0 127 947 B1, in which the carrier
component consists essentially of an adhesive tape
which is wound around the finger or toe and stuck thereto.
Although such adhesive sensors are designed as dis-
posable sensors, they are relatively expensive on ac-
count of their complex manufacture. In order to obtain
correct measurement results, the adhesive sensors must
be positioned carefully depending on the size of the re-
spective finger and/or toe. In order to simplify or allow
attachment of the adhesive sensors to patients of differ-
ent size, the adhesive sensors are usually available in
different sizes.
[0006] US 5,817,010 to Hib1 teaches an oximeter sen-
sor holder that includes first and second lateral members
for receiving the sensor, a living hinge connecting prox-
imal ends of the first and second lateral members, and
first and second press tabs for moving the first and sec-
ond lateral members about the living hinge. The first lat-
eral member and the first press tab are in an opposed
and spaced-apart relationship to the second lateral mem-
ber and second press tab, respectively. To open and
close the lateral members, at least one of the press tabs
pivots about the living hinge away from and toward the
other press tab. The holder can include one or more re-
taining walls to inhibit lateral movement of the sensor
when positioned between the first and second lateral
members.
[0007] Sensors designed as clip sensors, which in
each case have two legs mounted on one another in a

manner such that they can pivot about a pivot spindle,
are known from US 3,810,460 and US 4,685,464. One
of the legs contains the transmitter while the other leg
contains the receiver. In the known clip sensors, the
transmission direction of the transmitter and the receiving
direction of the receiver change as a function of the pivot
angle between the clip legs. The known clip sensors may
therefore supply reliable measurement results only within
predefined, relatively narrow angle ranges. Accordingly,
the clip sensors must be provided in various sizes for
patients of different size. In addition, at large opening
widths, the pressure on the finger or toe that is generated
by the clamping legs becomes so great that it obstructs
the blood supply and falsifies the measurement. The clip
sensors are constructed in a relatively complex manner
and may therefore only be provided as reusable sensors.
[0008] Other sensors which are designed as sleeve
sensors are known from DE 37 03 458 C2 and US
4,109,643. In sleeve sensors, the carrier component is
designed as a sleeve which can be pushed onto the finger
or toe and then surrounds the latter on all sides. However,
the opening width of the sleeves can be changed only to
a relatively limited extent. In the case of relatively large
fingers or toes, the pressure becomes so great that the
blood flow in the finger or toe is obstructed. In the case
of relatively small fingers or toes, the contact with the
surface may be lost, so that in this case too no measure-
ments are possible. Furthermore, these sleeve sensors
are constructed in a relatively complex manner, so that
they are expensive to manufacture and are used only as
reusable sensors.
[0009] A common feature of the known sensors is that
they are suitable only as reusable sensors on account of
their complex design and/or to achieve a sufficiently high
functional reliability must be provided in various sizes in
order to be able to carry out the desired measurements
on patients of different size.
[0010] The object of the present invention is to specify
an improved embodiment for a medical sensor of the type
mentioned in the introduction, which makes it possible in
particular to carry out the necessary measurements on
a number of, preferably all, conventional patients with
one sensor size. Furthermore, it should be possible to
manufacture the sensor in such an economical manner
that is can be provided as a disposable sensor.
[0011] This object is achieved according to the inven-
tion by the subject matter of the independent claim. Ad-
vantageous embodiments form the subject matter of the
dependent claims.
[0012] The invention is based on the general concept
of equipping the sensor with a clip-like flexible carrier part
and a likewise clip-like, but more rigid, spring part, where
the relatively flexible carrier part carries the transmitter
and the receiver on opposite carrier legs while the rela-
tively hard spring part prestresses the carrier legs toward
one another by virtue of opposite spring legs. By means
of the proposed design, the functions "holding and posi-
tioning of the transmitter and receiver" and "retaining of
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the sensor on the finger or toe" are distinct from one an-
other and assigned to different components. As a result,
it is possible to optimize the various components in rela-
tion to their function. According to the invention, the car-
rier part is designed to be more flexible than the spring
part, as a result of which the carrier part can adapt better
to the finger or toe that is inserted in each case. By con-
trast, by means of a spring force the spring part generates
the necessary retaining forces to keep the sensor on the
respectively inserted finger or toe.
[0013] The sensor according to the invention in princi-
ple operates like a clip sensor but does not require a
positioning spindle and can accordingly be manufactured
in an economical manner. By configuring the carrier part
and the spring part with in each case two legs which are
connected to one another by a base, the sensor can be
dimensioned relatively simply in a manner such that it
can be used for a relatively large finger or toe diameter
range.
[0014] A particularly economical manufacture results
when the carrier part is made in one piece and/or when
the spring part is made in one piece. Carrier part and/or
spring part may then be manufactured in large numbers
economically, as a result of which the manufacturing
costs for the sensor are considerably reduced.
[0015] One embodiment in which the spring part has
at least one spring zone which connects together two
support sections that adjoin it, said support sections be-
ing more rigid than the spring zone, is particularly advan-
tageous. By means of this design, the spring character-
istic of the spring part can be deliberately configured such
that there are restoring forces that are adapted to the
opening widths.
[0016] When the spring part has two or more spring
zones, it may be advantageous for these to be configured
with different rigidities. This measure also simplifies the
adaptation of the spring characteristic of the sensor to
the requirements of different finger or toe diameters.
[0017] An embodiment in which the support sections
which adjoin the more flexible spring zone form a stop
which restricts the bending deformation in this spring
zone to a predefined extent during widening of the carrier
legs is of particular interest. On account of this design,
by means of the stop in the spring characteristic of the
sensor, a step is realized in which the rigidity of the spring
part changes in the manner of a jump. On account of this
design, the adaptation of the restoring forces to the re-
quirements of differently sized fingers or toes is im-
proved.
[0018] A further important embodiment is character-
ized in that on the outside of the carrier part there is a
groove which extends from the outer side of the first car-
rier leg via an outer side of the carrier base to the outer
side of the second carrier leg, in which the at least one
transmitting element and the at least one receiving ele-
ment are arranged and in which connection cables for
the transmitting element and the receiving element are
laid, wherein the spring part closes this groove from out-

side. In this design, the optoelectronic components and
their cables can be accommodated in the carrier part in
a relatively simple manner. The secure holding thereof
on the carrier part is then ensured by the fitted spring
part, as a result of which the spring part is given an ad-
ditional function. The assembly of the sensor is simplified
thereby.
[0019] Further important features and advantages of
the invention emerge from the dependent claims, the
drawings and the associated description of the figures
with reference to the drawings.
[0020] It will be understood that the features which
have been mentioned above and are yet to be mentioned
below can be used not only in the combination respec-
tively specified but also in other combinations or alone
without departing from the scope of the present invention.
[0021] The invention will be further described with ref-
erence to examples of embodiments shown in the draw-
ings to which, however, the invention is not restricted.
The same references relate to identical or functionally
identical or similar components.

Fig. 1 shows a perspective view of the individual
parts of a sensor according to the invention.
Fig. 2 shows a longitudinal section through a carrier
part of the sensor on section line II in Fig. 3.
Fig. 3 shows a view of the carrier part from the front.
Fig. 4 shows a view of the carrier part from behind.
Fig. 5 shows a view of the carrier part from above.
Fig. 6 shows a view of the carrier part from below.
Fig. 7 shows a longitudinal section as in Fig. 2, but
through a spring part of the sensor.

[0022] As shown in Fig. 1, a medical sensor 1 accord-
ing to the invention comprises a carrier part 2, a spring
part 3 and a signal transmission unit 4. In addition, a fixing
strip or fixing tape 48 may be provided. The sensor 1 is
used to measure pulse, blood, tissue and/or skin param-
eters on a finger or toe of a patient. The sensor 1 is ad-
ditionally used for measuring the oxygen saturation, with
it being possible for the pulse rate to be determined at
the same time. The sensor 1 operates using electromag-
netic waves, preferably with visible and/or invisible light.
The sensor 1 operates according to the transmission
principle, in which the electromagnetic waves of at least
one transmitting element are irradiated into the finger or
toe and the waves emerging from the finger or toe on the
opposite side are measured and evaluated by means of
at least one receiving element.
[0023] For this purpose, the signal transmission unit 4
comprises a transmitter unit 5 comprising at least one
transmitting element that is not discussed in any more
detail here. Such a transmitting element may be formed
for example of an LED. The signal transmission unit 4
further comprises a receiver unit 6 which comprises at
least one receiving element that is not discussed in any
more detail here. Such a receiving element may be for
example a photodiode. The transmitter unit 5 or its trans-
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mitting elements and the receiver unit 6 or its receiving
elements are connected to a plug 9 of the signal trans-
mission unit 4 via first cables 7 and second cables 8,
respectively. The individual second cables 8 of the re-
ceiver unit 6 are in this case combined to form a collective
cable 10. The collective cable 10 and the individual first
cables 7 of the transmitter unit 5 are combined to form a
common cable 11 which leads to the plug 9.
[0024] The carrier part 2 is designed in the manner of
a clip and accordingly has two carrier legs which lie op-
posite one another, namely a first carrier leg 12 and a
second carrier leg 13. In Fig. 1, the two carrier legs 12,
13 are connected to one another on a side remote from
the observer by a carrier base 14. In the preferred em-
bodiment shown here, the carrier part 2 is produced as
one piece. The carrier part 2 is made of a relatively soft,
elastically deformable material. The shaping of the carrier
part 2 or of its carrier legs 12, 13 is selected such that
the carrier part 2 can be pushed onto the patient’s finger
or toe from the front. The carrier base 14 is then located
in the region of a tip of the finger or toe during the meas-
urement operation.
[0025] The spring part 3 has essentially the same con-
tour as the carrier part 2. Specifically, the spring part 3
is likewise designed in the manner of a clip and accord-
ingly has two spring legs, namely a first spring leg 15 and
a second spring leg 16. The spring legs 15, 16 are also
connected to one another on one side by a spring base
17. The spring part 3 is preferably also produced in one
piece, but is made of a relatively hard, elastically deform-
able material. The terms "relatively soft" and "relatively
hard" relate to the relations between the carrier part 2
and the spring part 3.
[0026] As shown in Figs. 2 to 6, the carrier legs 12, 13
are in each case curved concavely toward one another
on inner sides 18, 19 that face one another. Accordingly,
each carrier leg 12 has two laterally outwardly lying side
cheeks 20 and 21 which in each case project from a cen-
tral zone 22 or 23 toward the respectively opposite carrier
leg 12, 13. As can be seen from Fig. 3, the side cheeks
20 of the first carrier leg 12 and the side cheeks 21 of the
second carrier leg 13 are in alignment with one another,
so that the carrier legs 12, 13 make contact with one
another at their side cheeks 20, 21 in an initial state in
which they are pressed together to a maximum extent.
[0027] The carrier part 2 on the outside contains a
groove 24 which extends from an outer side 25 of the
first carrier leg 12 via an outer side 26 of the carrier base
14 to an outer side 27 of the second carrier leg 13. In the
first carrier leg 12, the groove 24 forms a first recess 28
for accommodating the transmitter unit 5. In the second
carrier leg 13, the groove 24 forms a second recess 29
for accommodating the receiver unit 6. Between the two
recesses 28, 29, the groove 24 forms a cable channel
30 in which the second cables 8 or the collective cable
10 can be laid. The first carrier leg 12 contains a further
cable channel 31 which leads from a front side of the first
carrier leg 12 that is remote from the carrier base 14 to

the recess 28. In this further cable channel 31 there may
be laid an end section 32 (cf. Fig. 1) of the common cable
11. The first recess 28 contains a transmission opening
33 through which the at least one transmitting element
can irradiate the electromagnetic waves to the receiver
unit 6. In a corresponding manner, the second recess 29
contains a receiving opening 34 through which the at
least one receiving element can receive the waves emit-
ted by the transmitter unit 5.
[0028] To assemble the sensor 1, the end section 32
of the common cable 11 is introduced into the further
cable channel 21 and expediently fixed therein, for ex-
ample by clamping or adhesive bonding. The transmitter
unit 5 is inserted into the first recess 28 and expediently
fixed therein, e.g. by adhesive bonding. Furthermore, the
receiver unit 6 is inserted into the second recess 29 and
expediently fixed therein, e.g. by adhesive bonding. The
collective cable 11 is laid in the cable channel 30. The
spring part 3 is then placed on the outside of the carrier
part 2. The spring part 3 serves as a closure or cover for
the groove 24. This means that the assembled spring
part 3 covers or closes the recesses 28, 29 and the cable
channels 30, 31. The spring part 3 is also expediently
fixed in a suitable manner on the carrier part 2, for ex-
ample by welding. On the outside, the carrier part 2 has
a receiving contour 35 that is adapted to the contour of
the spring part 3. The spring part 3 is thereby at least
partly sunk into the outside of the carrier part 2 and lat-
erally fixed by the receiving contour 35.
[0029] In Figs. 2 to 6, the spring part 3 attached to the
carrier part 2 is shown by broken lines.
[0030] As shown in Fig. 7, the clip-like spring part 3 is
also expediently produced as one piece. In this case, the
spring part 3 is made of a material that is elastically, in
particularly spring-elastically, deformable but has a
greater rigidity than the material of the carrier part 2. Com-
pared to the carrier part 2, the spring part 3 is thus made
of a hard material.
[0031] The spring part 3 has at least one spring zone,
in this case two spring zones, namely a first spring zone
36 and a second spring zone 37. Each spring zone 36
and 37 connects together two support sections 39 of the
spring part 3 which adjoin it. Specifically, the first spring
zone 36 connects a first support section 39a to a second
support section 39b, while the second spring zone 37
connects the second support section 39b to a third sup-
port section 39c. The configuration of the spring zones
36, 37 is selected such that the spring zones 36, 37 are
in each case more flexible than the adjacent support sec-
tions 39. This means that the support sections 39 are
more rigid than the spring zones 36, 37 arranged there-
between.
[0032] In the preferred embodiment shown here, the
first spring zone 36 is made at a transition 40 between
the second spring leg 16 and the spring base 17. The
first spring zone 36 is in this case formed by a material
contraction, as a result of which the first spring zone 36
has a comparatively low spring elasticity.
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[0033] The second spring zone 37 is in this case made
approximately in the middle of the spring base 17. The
second spring zone 37 is realized by a flattening 44 which
reduces the wall thickness of the spring base 17 in the
region of the second spring zone 37. The second spring
zone 37 is configured such that its rigidity is greater than
that of the first spring zone 36.
[0034] The first spring leg 15 in this case comprises
two sections, namely an end section 42 and a start sec-
tion 43. While the start section 43 directly adjoins the
spring base 17, the end section 42 is remote from the
spring base 17. The two sections 42, 43 are differentiated
from one another in that the end section 42 is more flex-
ible than the start section 43. This is achieved in this
instance by different material thicknesses. As can be
seen from Fig. 7, the end section 42 adjoins the start
section 43 in a region 38. This region 38 is positioned
along the first spring leg 15 in a manner such that it is
arranged approximately in the center with respect to the
second spring leg 16. Usually, then, this region 38 is lo-
cated in a position in which a fingernail or toenail end that
is remote from the finger tip or toe tip of the finger or toe
inserted in the sensor 1 is located. The transition between
the two sections 42, 43 is in this case formed by a step
41 in the region 38. The spring elasticity of the end section
42 is expediently matched to the spring elasticities of the
first spring zone 36 and of the second spring zone 37.
The end section 42 is expediently more rigid than the
second spring zone 37. The two spring zones 36, 37 and
the relatively flexible end section 42 form three preferred
bending zones within the spring part 3, which bending
zones deform elastically to a greater extent than the ad-
joining support sections 39a, 39b, 39c during widening
of the spring legs 15, 16.
[0035] The sensor 1 according to the invention oper-
ates as follows:

In an initial position, that is to say before the sensor
1 is pushed onto a finger or toe, the spring part 3
causes the sensor 1 or the carrier part 2 to assume
an initial state. In the assembled sensor 1, the spring
legs 15, 16 bear against the outer sides 25 and 27
of the carrier legs 12, 13 and stress them in the di-
rection of one another. The spring part 3 is designed
such that it causes the carrier legs 12, 13 to bear
against one another at their side cheeks 20, 21 in
the initial state. The sensor 1 may expediently be
dimensioned such that it can be pushed onto the
finger or toe of a child in such a manner that the two
carrier legs 12, 13 lift off one another. It is thus en-
sured that a desired application force for the carrier
legs 12, 13 against the finger or toe can be achieved
even in the case of small fingers or toes. When the
carrier legs 12, 13 are widened, the first spring zone
36 is initially deformed to the greatest extent. The
resulting restoring forces are relatively small. Thus
even in the case of children who normally have a
lower blood pressure than adults the restoring force

does not lead to any disruptive influencing of the
blood flow and pulse. Nevertheless, the restoring
forces generate a sufficient pressure to fix the sensor
1 sufficiently on the finger or toe.

[0036] When the sensor 1 is attached to a larger child
or to a small adult, the second carrier leg 13 can pivot
out to a wide enough extent, with the restoring forces
accordingly increasing the spring characteristic of the
spring part 3.
[0037] In the case of an average-sized adult, the bend-
ing deformation of the first bending zone 36 reaches a
predetermined value during widening of the carrier legs
12, 13, said predetermined value being delimited or de-
fined by a stop 45 in the specific embodiment of the spring
part 3 shown here in Fig. 7. This stop 45 is formed by
flanks of the support sections 39a, 39b which adjoin the
first spring zone 36, these flanks coming to bear against
one another when the predetermined bending deforma-
tion is reached, thus preventing further bending defor-
mation in the first spring zone 36. By means of this special
design, the spring characteristic of the spring part 3 at
this point exhibits a jump. This is because, while below
this limit bending deformation there is almost a serial con-
nection of the rigidities of the three bending zones 36,
37, 42, above said bending deformation there is only a
serial connection of the rigidities of the second spring
zone 37 and of the end section 42. This means that during
bending of the carrier legs 12, 13, the restoring forces
increase to a lesser extent up until the predetermined
bending deformation is reached than in the case of a
more extensive widening of the carrier legs 12, 13. Such
a more extensive widening is achieved when the sensor
1 is used on a normal adult or on a large adult. In those
cases, greater restoring forces are also required in order
to be able to obtain correct measurement results.
[0038] In the case of large adults, the bending defor-
mation in the second spring zone 37 may also reach a
limit value, in which the spring elasticity of the second
spring zone 37 increases greatly on account of the de-
sign. Consequently, further widenings of the carrier legs
12, 13 essentially act on the end section 42. This means
that the spring characteristic of the spring part 3 also
exhibits a second step in which the rigidity of the spring
part 3 changes once more.
[0039] On account of the shaping of the carrier part 2,
during bending of the carrier legs 12, 13 there are only
relatively slight changes in the alignment of the transmit-
ter unit 5 with respect to the receiver unit 6, so that a
sufficient functional reliability can be ensured for the
measurements that are to be carried out, for a very large
opening width range of the carrier legs 12, 13.
[0040] By virtue of the clip-like configuration of the car-
rier part 2, the carrier legs 12, 13 come to bear flatly
against an upper side and a lower side of the respective
finger or toe opposite one another at their inner sides 18,
19. The side cheeks 20, 21 bring about centering of the
finger or toe, as a result of which the sensor 1 has an
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increased lateral retention. Between the carrier legs 12,
13, the sensor 1 is open at the sides, as a result of which
the build-up of sweat on the finger or toe is reduced. The
shaping of the carrier part 2 is moreover selected such
that the insertion depth for the finger or toe is limited. This
is achieved in that the second carrier leg 13 forms an
upward ramp 46 at its section adjoining the carrier base
14, on which ramp the tip of the finger or toe comes to
bear when the optimal penetration depth is reached. In
the preferred embodiment shown here, the carrier base
14 is configured in a U shape in longitudinal section, as
shown in Fig. 2, as a result of which the carrier base 14
forms a hollow 47. In patients who have relatively long
fingernails or toenails, this hollow 47 serves to accom-
modate the respective fingernail or toenail if the latter
projects beyond the tip of the finger or toe. The meas-
urement is therefore not impaired by relatively long fin-
gernails or toenails.
[0041] Once the sensor 1 has been pushed onto the
finger or toe of the patient, the sensor 1 is in principle
sufficiently fixed on the finger or toe by the restoring force
of the spring part 3, in order to be able to carry out the
respective measurements in the correct manner. In order
to avoid position changes of the sensor 1 relative to the
finger or toe on account of voluntary or involuntary move-
ments of the patient, additional fixing measures may be
provided to secure the sensor 1 to the finger or toe. For
example, for this purpose it is possible to use the fixing
tape 48 shown in Fig. 1, which after the sensor 1 has
been pushed on is wound around the finger or toe for
example in the region of the end section 42 of the first
spring leg 15 and thus surrounds the sensor 1. In a more
comfortable solution, a fixing device may be provided on
the carrier part 2, which fixing device makes it possible
to better fix the sensor 1 on the finger or toe. By way of
example, such a fixing device may be configured as a
latching or clip closure which fixes the carrier legs 12, 13
relative to one another at the respective opening width.
It is likewise possible to attach a Velcro closure to one
of the carrier legs 12, 13, which Velcro closure is wound
around the finger or toe after the sensor 1 has been
pushed on.
[0042] By virtue of the simple design of the sensor 1
according to the invention, the latter may be configured
for example as a disposable sensor. Suitable materials
for the carrier part 2 are then relatively inexpensive pol-
ymers, such as crayton or TPE (santoprene). Materials
that are suitable for the spring part are then comparatively
inexpensive polymers, such as polystyrene, ABS or SAN.
Inexpensive components can then be used for the opto-
electronic elements, that is to say transmitter unit 5, re-
ceiver unit 6 and plug 9.
[0043] As an alternative, it is also possible to configure
the sensor 1 according to the invention as a reusable
multiway sensor. For the manufacture of the carrier part
2, higher-quality polymers such as silicone or poly-
urethane are then suitable. The spring part 3 may then
likewise be manufactured from high-quality polymers,

such as polyoxymethylene or polyamide. High-quality
components which are suitable for multiple use are then
used for the optoelectronic elements.
[0044] In summary, the present invention can be char-
acterized in that the sensor 1 is composed of a relatively
flexible carrier part 2, which is used to retain the trans-
mitter unit 5 and the receiver unit 6, and of a relatively
rigid spring part 3, which is arranged on the outside of
the carrier part 2 and presses the latter against the finger
or toe for measurement purposes. The U-shaped or C-
shaped or clip-shaped configuration of the carrier part 2
and of the spring part 3 allows the sensor 1 to be used
on fingers or toes of varying size, so that one and the
same sensor 1 can always be used for different patient
groups. As a result, the number of sensors manufactured
may be increased and hence the price thereof will be
reduced. The spring part 3 can be designed with a rela-
tively low complexity such that the sensor 1 has a spring
characteristic which always generates suitable applica-
tion forces for fingers or toes of different size.

LIST OF REFERENCES:

[0045]

1 sensor

2 carrier part

3 spring part

4 signal transmission unit

5 transmitter unit

6 receiver unit

7 first cable

8 second cable

9 plug

10 collective cable

11 common cable

12 first carrier leg

13 second carrier leg

14 carrier base

15 first spring leg

16 second spring leg

17 spring base
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18 inner side of 12

19 inner side of 13

20 side cheek of 12

21 side cheek of 13

22 central zone of 12

23 central zone of 13

24 groove

25 outer side of 12

26 outer side of 14

27 outer side of 13

28 first recess

29 second recess

30 cable channel

31 further cable channel

32 end section of 11

33 transmission opening in 28

34 receiving opening in 29

35 receiving contour of 2

36 first spring zone

37 second spring zone

38 region

39 support section

39a first support section

39b second support section

39c third support section

40 transition between 16 and 17

41 step

42 end section of 15

43 start section of 15

44 flattening

45 stop

46 ramp

47 hollow

48 fixing tape

Claims

1. A medical sensor for measuring pulse, blood, tissue
and/or skin parameters using electromagnetic
waves in the transmission method,

- comprising a clip-like carrier part (2) for pushing
onto a patient’s finger or toe from the front,
- in which a first carrier leg (12) of the carrier part
(2) carries at least one transmitting element and
bears with its inner side (18) against the finger
or toe during the measurement operation,
- in which a second carrier leg (13) of the carrier
part (2) carries at least one receiving element
and bears with its inner side (19) against the
finger or toe, opposite the first carrier leg (12),
during the measurement operation,
- in which a carrier base (14) of the carrier part
(2) connects the two carrier legs (12, 13) to one
another in the region of a tip of the finger or toe;
- in which a clip-like spring part (3) is provided,
this having two spring legs (15, 16) and a spring
base (17) that connects the spring legs (15, 16),
- in which the spring part (3) is arranged on the
outside of the carrier part (2) such that the first
spring leg (15) bears against an outer side (25)
of the first carrier leg (12) and the second spring
leg (16) bears against an outer side (27) of the
second carrier leg (13),
- in which the carrier part (2) is made of a more
flexible material than the spring part (3),
- in which the spring legs (15, 16) prestress the
carrier legs (12, 13) toward one another
characterised in that the spring part (3) is
made of a harder material compared to the car-
rier part (2).

2. A sensor as claimed in claim 1, characterized

- in that the carrier part (2) is made in one piece
and/or
- in that the spring part (3) is made in one piece.

3. A sensor as claimed in claim 1 or 2, characterized

- in that the spring part (3) has at least one spring
zone (36, 37) which connects together two sup-
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port sections (39) that adjoin it,
- in that the support sections (39) are more rigid
than the spring zone (36, 37).

4. A sensor as claimed in claim 3, characterized in
that the spring part (3) has at least two spring zones
(36, 37) with different spring elasticities.

5. A sensor as claimed in claim 4, characterized in
that the support sections (39a, 39b) which adjoin the
more flexible spring zone (36) form a stop (45) which
restricts the bending deformation in this spring zone
(36) to a predefined extent during widening of the
carrier legs (12, 13).

6. A sensor as claimed in one of claims 3 to 5, char-
acterized

- in that a spring zone (36) is made at a transition
(40) between second spring leg (16) and spring
base (17) and/or
- in that a spring zone (37) is made approxi-
mately in the middle of the spring base (17).

7. A sensor as claimed in one of claims 3 to 6, char-
acterized

- in that the spring part (3) has a first spring zone
(36) which is made at a transition (40) between
the second spring leg (16) and the spring base
(17),
- in that the spring part (3) has a second spring
zone (37) which is made approximately in the
middle of the spring base (17),
- in that the second spring zone (37) is more
rigid than the first spring zone (36).

8. A sensor as claimed in one of claims 1 to 7, char-
acterized

- in that the carrier base (14) is designed as a
hollow (47) into which there projects a fingernail
or toenail projecting beyond the tip during the
measurement operation.

9. A sensor as claimed in one of claims 1 to 8, char-
acterized

- in that the inner sides (18, 19) of the carrier
legs (12, 13) are curved in a concave manner
transversely to the push-on direction,
- in that on each carrier leg (12, 13) side cheeks
(20, 21) project beyond a center zone (22, 23),
- in that the spring part (3) prestresses the car-
rier legs (12, 13) toward one another in such a
way that the carrier legs (12, 13) bear against
one another at their side cheeks (20, 21) prior
to the sensor (1) being pushed onto the finger

or toe.

10. A sensor as claimed in one of claims 1 to 9, char-
acterized in that on the outside of the carrier part
(2) there is a groove (24) which extends from the
outer side (25) of the first carrier leg (12) via an outer
side (26) of the carrier base (14) to the outer side
(27) of the second carrier leg (13), in which the at
least one transmitting element and the at least one
receiving element are arranged and in which con-
nection cables (7, 8) for the transmitting element and
the receiving element are laid, and in which the
spring part (3) closes the groove (24) from outside.

11. A sensor as claimed in one of claims 1 to 10, char-
acterized in that the carrier part (3) has a fixing
device which allows fixing of the sensor (1) on the
finger or toe after the sensor (1) has been pushed
onto the finger or toe.

12. A sensor as claimed in one of claims 1 to 11, char-
acterized

- in that the first spring leg (15) has a start sec-
tion (43) that adjoins the spring base (17) and
an end section (42) that is remote from the spring
base (17),
- in that the end section (42) is more flexible
than the start section (43).

13. A sensor as claimed in claims 7 and 12, character-
ized in that the end section (42) is more rigid than
the second spring zone (37).

14. A sensor as claimed in claim 11 or 12, characterized
in that the end section (42) is connected to the start
section (43) in a region that is approximately central
with respect to the second spring leg (16).

Patentansprüche

1. Medizinischer Sensor zum Messen von Puls-, Blut-
und/oder Hautparametern mit Hilfe von elektroma-
gnetischen Wellen im Übertragungsverfahren mit

- einem clipartigen Trägerteil (2) zum Aufschie-
ben von vorne auf den Finger oder Zeh eines
Patienten,
- wobei ein erster Trägerschenkel (12) des Trä-
gerteils (2) mindestens ein Senderelement trägt
und während des Messvorgangs mit seiner In-
nenseite (18) an dem Finger oder Zeh anliegt,
- wobei ein zweiter Trägerschenkel (13) des Trä-
gerteils (2) mindestens ein Empfängerelement
trägt und während des Messvorgangs mit seiner
Innenseite (19) gegenüber dem ersten Träger-
schenkel (12) an dem Finger oder Zeh anliegt,
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- wobei eine Trägerbasis (14) des Trägerteils (2)
die beiden Trägerschenkel (12, 13) im Bereich
der Spitze des Fingers oder Zehs miteinander
verbindet,
- wobei ein clipartiges Federteil (3) geschaffen
wird, das zwei Federschenkel (15, 16) und eine
Federbasis (17) aufweist, die die Federschenkel
(15, 16) verbindet,
- wobei das Federteil (3) außen an dem Träger-
teil (2) derart angeordnet ist, dass der erste Fe-
derschenkel (15) an der Außenseite (25) des
ersten Trägerschenkels (12) anliegt und der
zweite Federschenkel (16) an der Außenseite
(27) des zweiten Trägerschenkels (13) anliegt,
- wobei das Trägerteil (2) aus einem biegsame-
ren Material als das Federteil (3) besteht,
- wobei die Federschenkel (15, 16) die Träger-
schenkel (12, 13) gegeneinander vorspannen,
dadurch gekennzeichnet, dass das Federteil
(3) im Vergleich zum Trägerteil (2) aus einem
härteren Material besteht.

2. Sensor nach Anspruch 1, dadurch gekennzeich-
net, dass

- das Trägerteil (2) aus einem Stück besteht und/
oder
- das Federteil (3) aus einem Stück besteht.

3. Sensor nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass

- das Federteil (3) mindestens eine Federzone
(36, 37) aufweist, die die beiden angrenzenden
Halteabschnitte (39) verbindet,
- die Halteabschnitte (39) steifer als die Feder-
zone (36, 37) sind.

4. Sensor nach Anspruch 3, dadurch gekennzeich-
net, dass das Federteil (3) mindestens zwei Feder-
zonen (36, 37) mit unterschiedlichen Federkräften
aufweist.

5. Sensor nach Anspruch 4, dadurch gekennzeich-
net, dass die Halteabschnitte (39a, 39b), die an die
biegsamere Federzone (36) angrenzen, einen An-
schlag (45) bilden, der die Biegeverformung in dieser
Federzone (36) während der Aufspreizung der Trä-
gerschenkel (12, 13) auf ein vorbestimmtes Maß be-
schränkt.

6. Sensor nach einem der Ansprüche 3 bis 5, dadurch
gekennzeichnet, dass

- eine Federzone (36) an einem Übergang (40)
zwischen dem zweiten Federschenkel (16) und
der Federbasis (17) realisiert wird und/oder
- eine Federzone (37) ungefähr in der Mitte der

Federbasis (17) realisiert wird.

7. Sensor nach einem der Ansprüche 3 bis 6, dadurch
gekennzeichnet, dass

- das Federteil (3) eine erste Federzone (36) auf-
weist, die an einem Übergang (40) zwischen
dem zweiten Federschenkel (16) und der Fe-
derbasis (17) realisiert wird,
- das Federteil (3) eine zweite Federzone (37)
aufweist, die ungefähr in der Mitte der Federba-
sis (17) realisiert wird,
- die zweite Federzone (37) steifer als die erste
Federzone (36) ist.

8. Sensor nach einem der Ansprüche 1 bis 7, dadurch
gekennzeichnet, dass

- die Trägerbasis (14) als Hohlraum (47) ausge-
bildet ist, in den während des Messvorgangs ein
über die Spitze hinausragender Fingernagel
oder Zehennagel ragt.

9. Sensor nach einem der Ansprüche 1 bis 8, dadurch
gekennzeichnet, dass

- die Innenseiten (18, 19) der Trägerschenkel
(12, 13) quer zur Aufschieberichtung konkav ge-
krümmt sind,
- auf jedem Trägerschenkel (12, 13) seitliche
Wangen (20, 21) über eine Mittenzone (22, 23)
hinausragen,
- das Federteil (3) die Trägerschenkel (12, 13)
derart gegeneinander vorspannt, dass die Trä-
gerschenkel (12, 13) an ihren seitlichen Wanger
(20, 21) aneinander anliegen, bevor der Sensor
(1) auf den Finger oder Zeh geschoben wird.

10. Sensor nach einem der Ansprüche 1 bis 9, dadurch
gekennzeichnet, dass sich auf der Außenseite des
Trägerteils (2) eine Nut (24) befindet, die von der
Außenseite (25) des ersten Trägerschenkels (12)
über eine Außenseite (26) der Trägerbasis (14) bis
zur Außenseite (27) des zweiten Trägerschenkels
(13) verläuft, in der das mindestens eine Senderele-
ment und das mindestens eine Empfängerelement
angeordnet sind und in dem die Verbindungskabel
(7, 8) für das Senderelement und das Empfänge-
relement verlegt werden, wobei das Federteil (3) die
Nut (24) von außen verschließt.

11. Sensor nach einem der Ansprüche 1 bis 10, da-
durch gekennzeichnet, dass das Trägerteil (3) ei-
ne Befestigungsvorrichtung umfasst, die die Befe-
stigung des Sensors (1) auf dem Finger oder Zeh
ermöglicht, nachdem der Sensor (1) auf den Finger
oder Zeh geschoben wurde.
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12. Sensor nach einem der Ansprüche 1 bis 11, da-
durch gekennzeichnet, dass

- der erste Federschenkel (15) einen Anfangs-
abschnitt (43) aufweist, der an die Federbasis
(17) angrenzt, und einen Endabschnitt (42) auf-
weist, der von der Federbasis (17) entfernt ist,
- der Endabschnitt (42) biegsamer als der An-
fangsabschnitt (43) ist.

13. Sensor nach einem der Ansprüche 7 bis 12, da-
durch gekennzeichnet, dass der Endabschnitt
(42) steifer als die zweite Federzone (37) ist.

14. Sensor nach Anspruch 11 oder 12, dadurch ge-
kennzeichnet, dass der Endabschnitt (42) mit dem
Anfangsabschnitt (43) in einem Bereich verbunden
ist, der in Bezug auf den zweiten Federschenkel (16)
ungefähr mittig ist.

Revendications

1. Capteur médical pour mesurer des paramètres de
pouls, de sang, de tissus et/ou de peau en utilisant
des ondes électromagnétiques dans le procédé de
transmission,

- comprenant une partie de support en forme de
pince (2) à pousser sur un doigt ou un orteil d’un
patient de l’avant,
- dans lequel une première jambe de support
(12) de la partie de support (2) porte au moins
un élément de transmission et s’appuie avec son
côté intérieur (18) contre le doigt ou l’orteil pen-
dant l’opération de mesure,
- dans lequel une deuxième jambe de support
(13) de la partie de support (2) porte au moins
un élément de réception et s’appuie avec son
côté intérieur (19) contre le doigt ou l’orteil, à
l’opposé de la première jambe de support (12),
pendant l’opération de mesure,
- dans lequel une base de support (14) de la
partie de support (2) connecte les deux jambes
de support (12, 13) l’une à l’autre dans la région
d’une extrémité du doigt ou de l’orteil ;
- dans lequel il est fourni une partie de ressort
en forme de pince (3) ayant deux jambes de
ressort (15, 16) et une base de ressort (17) qui
connecte les jambes de ressort (15, 16),
- dans lequel la partie de ressort (3) est agencée
à l’extérieur de la partie de support (2) de sorte
que la première jambe de ressort (15) s’appuie
contre un côté extérieur (25) de la première jam-
be de support (12) et la deuxième jambe de res-
sort (16) s’appuie contre un côté extérieur (27)
de la deuxième jambe de support (13),
- dans lequel la partie de support (2) est consti-

tuée d’un matériau plus souple que la partie de
ressort (3),
- dans lequel les jambes de ressort (15, 16) pré-
contraignent les jambes de support (12, 13)
l’une vers l’autre,
caractérisé en ce que la partie de ressort (3)
est constituée d’un matériau plus dur que la par-
tie de support (2).

2. Capteur selon la revendication 1, caractérisé

- en ce que la partie de support (2) est consti-
tuée d’un seul tenant et/ou
- en ce que la partie de ressort (3) est constituée
d’un seul tenant.

3. Capteur selon la revendication 1 ou 2, caractérisé

- en ce que la partie de ressort (3) a au moins
une zone de ressort (36, 37) qui connecte en-
semble deux sections de soutien (39) qui lui sont
contiguës,
- en ce que les sections de soutien (39) sont
plus rigides que la zone de ressort (36, 37).

4. Capteur selon la revendication 3, caractérisé en ce
que la partie de ressort (3) a au moins deux zones
de ressort (36, 37) avec des élasticités de ressort
différentes.

5. Capteur selon la revendication 4, caractérisé en ce
que les sections de soutien (39a, 39b) qui sont con-
tiguës à la zone de ressort plus souple (36) forment
une butée (45) qui limite la déformation de flexion
dans cette zone de ressort (36) dans une mesure
prédéfinie pendant l’écartement des jambes de sup-
port (12, 13).

6. Capteur selon l’une des revendications 3 à 5, carac-
térisé

- en ce qu’une zone de ressort (36) est consti-
tuée à une transition (40) entre la deuxième jam-
be de ressort (16) et la base de ressort (17) et/ou
- en ce qu’une zone de ressort (37) est consti-
tuée environ au milieu de la base de ressort (17).

7. Capteur selon l’une des revendications 3 à 6, carac-
térisé

- en ce que la partie de ressort (3) a une pre-
mière zone de ressort (36) qui est constituée à
une transition (40) entre la deuxième jambe de
ressort (16) et la base de ressort (17),
- en ce que la partie de ressort (3) a une deuxiè-
me zone de ressort (37) qui est constituée en-
viron au milieu de la base de ressort (17),
- en ce que la deuxième zone de ressort (37)
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est plus rigide que la première zone de ressort
(36).

8. Capteur selon l’une des revendications 1 à 7, carac-
térisé

- en ce que la base de support (14) est conçue
sous la forme d’un creux (47) dans lequel se
projette un ongle de doigt ou un ongle d’orteil
se projetant au-delà de l’extrémité pendant
l’opération de mesure.

9. Capteur selon l’une des revendications 1 à 8, carac-
térisé

- en ce que les côtés intérieurs (18, 19) des
jambes de support (12, 13) sont incurvés d’une
manière concave transversalement à la direc-
tion de poussée,
- en ce que sur chaque jambe de support (12,
13) des joues latérales (20, 21) se projettent au-
delà d’une zone centrale (22, 23),
- en ce que la partie de ressort (3) pré-contraint
les jambes de support (12, 13) l’une vers l’autre
de manière à ce que les jambes de support (12,
13) s’appuient l’une contre l’autre à leurs joues
latérales (20, 21) avant que le capteur (1) ne soit
poussé sur le doigt ou l’orteil.

10. Capteur selon l’une des revendications 1 à 9, carac-
térisé en qu’à l’extérieur de la partie de support (2)
il y a une rainure (24) qui s’étend du côté extérieur
(25) de la première jambe de support (12) par l’in-
termédiaire d’un côté extérieur (26) de la base de
support (14) vers le côté extérieur (27) de la deuxiè-
me jambe de support (13), dans laquelle l’au moins
un élément de transmission et l’au moins un élément
de réception sont agencés et dans laquelle des câ-
bles de connexion (7, 8) pour l’élément de transmis-
sion et l’élément de réception sont posés, et dans
lequel la partie de ressort (3) ferme la rainure (24)
de l’extérieur.

11. Capteur selon l’une des revendications 1 à 10, ca-
ractérisé en ce que la partie de support (3) a un
dispositif de fixation qui permet de fixer le capteur
(1) sur le doigt ou l’orteil après que le capteur (1) a
été poussé sur le doigt ou l’orteil.

12. Capteur selon l’une des revendications 1 à 11, ca-
ractérisé

- en ce que la première jambe de ressort (15)
a une section de début (43) qui est contiguë à
la base de ressort (17) et une section de fin (42)
qui est distante de la base de ressort (17),
- en ce que la section de fin (42) est plus souple
que la section de début (43).

13. Capteur selon les revendications 7 et 12, caracté-
risé en ce que la section de fin (42) est plus rigide
que la deuxième zone de ressort (37).

14. Capteur selon la revendication 11 ou 12, caractéri-
sé en ce que la section de fin (42) est connectée à
la section de début (43) dans une région qui est ap-
proximativement centrale par rapport à la deuxième
jambe de ressort (16).
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