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(57) ABSTRACT

The aim of the invention is to apply a sensor arrangement to
a belt, especially a safety belt (1) of a motor vehicle, in such
away that the function of the safety belt is restricted as little
as possible or not at all in terms of both the mechanical
resistance thereof and the sliding and rolling characteristics
thereof. To this end, the sensors (4) of the sensor arrange-
ment are applied to the upper side (5) of the safety belt (1),
which opposes the body of the passenger of the motor
vehicle, the lower side (6) of the safety belt (1), facing the
body of the passenger of the motor vehicle, remaining free
and unchanged.
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SENSOR ARRANGEMENT FOR APPLYING TO A
BELT, ESPECIALLY TO A SAFETY BELT OF A
MOTOR VEHICLE

[0001] The invention relates to a sensor arrangement for

attaching to a belt, in particular to a motor vehicle safety
belt.

[0002] With such sensor arrangements know from the
prior art the sensors of same are arranged on the safety belt
or respectively attached thereto, in that for example fittings
penetrating the safety belt or the like are provided; common
to all known fittings or respectively attachments of the
sensors on the safety belt is that on the one hand the
mechanical properties of the belt are impaired, whereby
furthermore the support properties of the safety belt are
changed negatively insofar as the smooth structure of the
underside of the belt facing the occupants of the vehicle is
disturbed by elements of the fittings or respectively attach-
ments projecting on the underside of the safety belt. This
smooth structure of the underside of the belt is however of
major significance to ensure the necessary easy-running
gliding of the safety belt over the deflection contrivances of
the safety belt arrangements and the body of the vehicle
occupants. The result of any impairment to these glide
properties of the safety belt can be that the safety belt is no
longer tightened optimally on the body of the vehicle
occupants by the retractors of the safety belt arrangement
following movements of the occupants of the vehicle.

[0003] In the event of a possible accident or the like the
safety belt would thus deploy its protective function, inad-
equately only, if at all.

[0004] The object of the invention is to provide a sensor
arrangement for applying to a belt, in particular on a safety
belt of a motor vehicle, which results in no or respectively
little impairing of the glide properties on the underside of
same essential for the protective function of the safety belt.

[0005] This task is solved according to the present inven-
tion by at least one, preferably each sensor of the sensor
arrangement being arranged on the top side of the safety belt
facing away from the body of the vehicle occupants,
whereby the underside of the safety belt facing the body of
the vehicle occupants remains free and unchanged.

[0006] Such applying or respectively fixing of the sensors
of the sensor arrangement on the belt can be achieved if at
least one sensor is taken up on a fitting or respectively in a
housing, which can be fastened on the top side of the safety
belt.

[0007] The housing can be made advantageously from
plastic.

[0008] The housing can be attached to the top side of the
safety belt by welding with the material forming the top side

of the safety belt or by adhesion on the top side of the safety
belt.

[0009] Ttis also possible to sew the housing of at least one
sensor on the top side of the safety belt.

[0010] To prevent the safety belt from being partly weak-
ened in those areas where the sensors of the sensor arrange-
ment are provided, it is appropriate to reinforce the safety
belt in these areas by weaving in additional threads.
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[0011] Alternatively, the belt can be reinforced in the areas
with the sensors of the sensor arrangement of the safety belt
by adding in threads in these areas with better mechanical
properties, e.g. increased breaking load and/or elasticity, for
physically forming the safety belt.

[0012] The sensors of the sensor arrangement can be
designed e.g. as microphones. It is then possible, without the
interference of hand grips, which might hinder proper con-
trol of the vehicle, to comfortably make a selection.

[0013] Alternatively or additionally, sensors designed as
heart frequency, body temperature meters or the like can be
provided. In the event of a signal from a heart frequency
meter. which displays the driving incompetence of the
vehicle driver, operating the vehicle can be interfered with
for example such that as far as possible no or respectively
minimal damage will result.

[0014] The sensors of the sensor arrangement are appro-
priately connected to conductors integrated in the safety
belt, into which or respectively from which the required
operating energy of the sensor arrangement and signals of
the sensors can be inductively coupled or respectively
uncoupled. The sensors of the sensor arrangement can be
attached in different topologies. This depends on the struc-
tural type of the sensors. Sensors, which deliver an adequate
signal value, are contacted individually or with a common
reference conductor. Sensors with low signal value fre-
quently require a separate voltage supply. Integrated sensors
can de connected together to a common bus.

[0015] The operating energy and the signals can advanta-
geously be coupled or respectively uncoupled in the region
of one of two retractors or a belt lock of the safety belt
arrangement.

[0016] With respect to their breaking and expansion
behaviour the conductors woven into the safety belt have
particularly advantageous properties, if the conductors are
spun onto an original weaving thread of the safety belt. The
rise and distance of the conductor during spinning then
determine the expansion behaviour. In addition, the conduc-
tors in this advantageous embodiment of the invention are
not visible from outside.

[0017] The connection between the sensors on the one
hand and the conductors integrated into the safety belt on the
other hand can advantageously be effected by means of
flexiconductors or conductive gums.

[0018] In order to determine the sensor of the sensor
arrangement best positioned for the respective purpose, it is
advantageous if a selection device is provided, by means of
which the sensor of the sensor arrangement best positioned
for the signal quality can be determined, whereby the signal
of this sensor can then be selected for forwarding.

[0019] To further improve the output signal the selection
device should select the two sensors of the sensor arrange-
ment best positioned for signal quality, e.g. the first sensor
arranged above and the first sensor arranged below the
signal source, and should compile the output signal of the
sensor arrangement from the signals of both these sensors.

[0020] The signals of the sensors can be prepared, with
strengthening and standardising of the signals, but also
linearising and filtering of the signals contributing. The best
positioned sensor or respectively the best-positioned sensor
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group can be selected by signal evaluation without consid-
eration for the belt length or the seated position by means of
the selection device. The output signal of the selected sensor
or respectively selected sensor group including the signals of
the other sensors of the sensor arrangement can be processed
preferably according to any mathematical method, with the
possibility for example of filtering out wind noise, e.g. in a
convertible, from a microphone signal.

[0021] The selection device can operate in view of the
output signals from a seated position sensor and/or a sensor
for the weight of occupants of the vehicle and/or a safety belt
length of stretch sensor, and independently make the selec-
tion of the best-positioned sensors.

[0022] The invention will now be explained in greater
detail hereinbelow by means of an embodiment with refer-
ence to the diagram, in which:

[0023] FIG. 1 is a principal illustration of a safety belt,
fitted with a sensor arrangement according to the present
invention, and

[0024]

[0025] A safety belt 1 shown in a principal illustration in
FIG. 1 divides into a shoulder belt part 2 running obliquely
upwards and a lap belt part 3 running approximately hori-
zontally.

FIG. 2 illustrates the section A-A in FIG. 1.

[0026] A sensor arrangement is provided on the front side
of the safety belt 1 visible in FIG. 1 and averted from the
body of a person protected by the safety belt 1, to which a
plurality of sensors 4 belongs. In the illustrated embodiment
the sensors 4 of the sensor arrangement are arranged at
approximately the same distance in a longitudinal direction
both of the shoulder belt part 2 and also of the lap belt part
3

[0027] As already explained, the sensors 4 sit on the top
side 5 of the safety belt 1 facing away from the vehicle
occupants.

[0028] The underside 6 of the safety belt 1 is not impaired
by the sensors 4 of the sensor arrangement and is fully
undisturbed. The run of the safety belt 1 in deflection
contrivances and the like is thus not hindered by the sensors
4 of the sensor arrangement.

[0029] In the illustrated embodiment each sensor 4 of the
sensor arrangement has a housing 7, in which it is received
and by means of which it is mounted on the top side 5 of the
safety belt 1. Depending on the physical form of the sensor
4 it is also possible to arrange the latter not by means of a
housing 7 but by means of another kind of fitting on the top
side 5 of the safety belt 1.

[0030] As best evident from FIG. 2, the housing 7 taking
up the sensor 4 by means of a connection 8 is connected
solidly to the material forming the top side 5 of the safety
belt 1. The connection 8 can be a weld joint, an adhesive
joint and also a seam or the like.

[0031] The safety belt 1 can be strengthened by means of
woven-in threads at those points, at which the sensors 4 of
the sensor arrangement are provided, to balance out any
possible weaknesses of the safety belt 1, occurring sue to
applying the sensors 4.
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[0032] The sensors 4 illustrated in FIGS. 1 or respectively
2 can be for example microphones, by means of which it is
possible for the occupant of the vehicle to make a selection,
without having to manipulate any distracting hand grips
impairing his concentration on controlling the vehicle. Of
course, the sensor arrangement formed by the sensors 4 can
be provided on every safety belt inside the vehicle.

[0033] Alternatively or in addition to this, sensors 4
designed as heart frequency and body temperature sensors or
the like can be provided.

[0034] In the embodiment illustrated in the figures con-
ductors 9 are integrated in the safety belt 1 for power supply
and for signal connection of the sensors 4. The required
operating energy can be fed to the sensors 4 by means of
these conductors 9, whereby the signal output from the
sensors 4 can take place by means of the conductors 9 also.

[0035] Both coupling of the operating energy required for
operating the sensors 4 and also uncoupling the signals from
the sensors 4 can be carried out inductively, whereby one of
two retractors of the safety belt 1 can serve as coupling or
respectively uncoupling point.

[0036] The conductors 9 integrated in the safety belt 1 can
be spun about web thread of the safety belt 1.

[0037] The connection between the conductors 9 on the
one hand and the sensors 4 on the other hand can be realised
by means of flexiconductors, conductive gums and the like.

[0038] Belonging to the sensor arrangement formed by the
sensors 4 1s a selection device not shown in FIGS. 1 and 2,
which receives signals from all sensors 4 of the sensor
arrangement. The signal quality of the individual sensors 4
can be established in the selection device not shown in the
figures it. It is possible, by means of the selection device, to
select a particular sensor or two sensors 4, whereof the
signal quality is best. As long as both sensors 4 with the best
signal quality are selected, their signals can be combined
into one output signal.

[0039] Also, it is possible to refine this output signal
further, in that the signals of the sensors 4 not selected for
combining the output signal are considered and employed
for processing the output signal.

[0040] One seated position sensor and one sensor for the
weight of the occupants of the vehicle can be connected to
the selection device. Its output signals can e used in selection
of the sensors 4 of the sensor arrangement best positioned
for signal quality, whereby the output signal of a safety belt
length of stretch sensor can be considered for this selection
also.

1. A sensor arrangement for applying to a belt, in par-
ticular to a motor vehicle safety belt (1), characterised in that
at least one sensor (4) of the sensor arrangement is arranged
on the top side (5) of the safety belt (1) facing away from the
body of the vehicle occupants, whereby the underside (6) of
the safety belt (1) facing the body of the vehicle occupants
remains free and unchanged.

2. The sensor arrangement as claimed in claim 1, which
has several sensors (4) and wherein preferably each sensor
(4) is arranged on the top side (5) of the safety belt (1) facing
away from the body of the vehicle occupants, whereby the
underside (6) of the safety belt (1) facing the body of the
vehicle occupants remains free and unchanged.
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3. The sensor arrangement as claimed in claim 1, wherein
at least one sensor (4) is taken up on a fitting or respectively
in a housing (7), which can be fastened to the top side (5) of
the safety belt (1).

4. The sensor arrangement as claimed in claim 3, wherein
the housing (7) of at least one sensor (4) is made of plastic.

5. The sensor arrangement as claimed in claim 3, wherein
the housing (7) of at least one sensor (4) can be welded to
the material forming the top side (5) of the safety belt (1).

6. The sensor arrangement as claimed in claim 3, wherein
the housing (7) of at least one sensor (4) can be adhered to
the material forming the top side (5) of the safety belt (1).

7. The sensor arrangement as claimed in claim 3, wherein
the housing (7) of at least one sensor (4) can be sewn to the
top side (5) of the safety belt (1).

8. The sensor arrangement as claimed in claim 1, wherein
the safety belt (1) is provided in the region of at least one,
preferably each, sensor (4) of the sensor arrangement with
belt reinforcing.

9. The sensor arrangement as claimed in claim 8, whereof
the belt reinforcing or respectively belt reinforcings is or
respectively are designed in the form of threads additionally
woven into the safety belt (1).

10. The sensor arrangement as claimed in claim 8§,
whereof the belt reinforcing or respectively belt reinforcings
is or respectively are formed by threads with better mechani-
cal properties, e.g. increased breaking load and/or elasticity,
being used in their area or respectively areas.

11. The sensor arrangement as claimed in claim 1,
whereof the sensors (4) are microphones.

12. The sensor arrangement as claimed in claim 1, to the
sensors (4) whereof heart frequency, body temperature
meters and/or the like belong.

13. A sensor arrangement, preferably as claimed in claim
1, whereof the sensors (4) are connected to conductors (9)
integrated in the safety belt (1), in which or respectively
from which the required operating energy of the sensor
arrangement and signals of the sensors (4) can be induc-
tively coupled or respectively uncoupled.

14. The sensor arrangement as claimed in claim 13,
wherein the operating energy and the signals can be coupled
or respectively uncoupled in the region of one of two
retractors or a belt lock of the safety belt arrangement.
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15. The sensor arrangement as claimed in claim 13,
wherein the conductors integrated in the safety belt (1) are
spun around a web thread of the safety belt (1).

16. The sensor arrangement as claimed in claim 13,
whereof the sensors (4) are connected by means of flexi-
conductors to the conductors (9) integrated in the safety belt
).

17. The sensor arrangement as claimed in claim 16,
whereof the sensors (4) are connected by means of conduc-
tive gums to the conductors (9) integrated in the safety belt
M.

18. A sensor arrangement, preferably as claimed in claim
1, wherein a selection device is provided, by means of which
the sensor (4) of the sensor arrangement best positioned for
signal quality can be determined and the signal of this sensor
(4) can be selected for forwarding.

19. The sensor arrangement as claimed in claim 18,
wherein by means of the selection device the two sensors (4)
of the sensor arrangement best positioned for signal quality,
e.g. the first sensor arranged above and the first sensor
arranged below the signal source sensor (4), can be deter-
mined and the signals of both these sensors (4) can be
combined into one output signal.

20. The sensor arrangement as claimed in claim 18,
wherein the output signal of the selected sensor (4) of the
sensor arrangement or respectively the output signal of the
sensor arrangement combined from the signals of two or
more selected sensors (4) including the signals of the other
sensors (4) of the sensor arrangement, can be processed
preferably according to any mathematical method.

21. The sensor arrangement as claimed in claim 18,
whereof the selection device is connected to a seated posi-
tion sensor and/or a sensor for weight of the occupants of the
vehicle, whereby the output signals of this or respectively of
these sensors can be viewed preferably in common with an
output signal of a safety belt length of stretch sensor in
selection of the best-positioned sensors (4) of the sensor
arrangement.
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