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(57) Abrégé/Abstract:

The invention relates to a load detection unit having a spring-elastic load carrier assembly for receiving the load (10) and a sensor
(3) for the deformation of the load carrier assembly, which occurs under the load (10) that is to be detected, wherein a deformation
transmission unit (6) is operatively arranged between the load carrier assembly and the sensor (3). A method, in which additionally
a deformation transmission unit is used, is thus provided, which during operation picks up the deformation of the load carrier
assembly and transmits it to the sensor as a changed force/path load.
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Fig. 1

(57) Abstract: The invention relates to a load detection unit having a spring-elastic
load carrier assembly for receiving the load (10) and a sensor (3) for the deformation
of the load carrier assembly, which occurs under the load (10) that is to be detected,
wherein a deformation transmission unit (6) is operatively arranged between the load
carrier assembly and the sensor (3). A method, in which additionally a deformation
transmission unit is used, is thus provided, which during operation picks up the de-
formation of the load carrier assembly and transmits it to the sensor as a changed
force/path load.

(57) Zusammenfassung: Lastdetektionseinheit mit einer federelastischen Lasttréger-
anordnung zur Authahme der Last (10) und einem Sensor (3) fiir die unter der zu de-
tektierenden Last (10) erfolgende Deformation der Lasttrageranordnung, wobei zwi-
schen der Lasttrageranordnung und dem Sensor (3) betriebsféhig eine Deformations-
iibertragungseinheit (6) angeordnet ist. Durch diese Lastdetektionseinheit wird ein
Verfahren bei welchem zusétzlich eine Deformationsiibertragungseinheit vorgesehen
wird, welche im Betrieb die Deformation der Lasttrdgeranordnung abnimmt und als
verdnderte Kraft-/Wegbeanspruchung auf den Sensor iibertrégt.

[Fortsetzung auf der ndichsten Seite]
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DEVICE AND METHOD FOR MEASURING A LOAD

The present invention relates to device for measuring a
load.

Load measuring devices of the mentioned type are widely
used and serve to monitoring machine parts or all types of
constructions over the short-term or the long-term. They
are, for example, used for monitoring the permissible
tension in the locad-bearing cables of nets, which are used
for stone chip protection or in building ground anchors.
Such applications have in common that the operating loads
in any element to be monitored, be it a cable or a drawbar,
can become gquite high, from a few hundred kilogrammes up to
the range of several tonnes, wherein, for safety reasons,
an overload protection is added to the operating locad to
account for a multiple times the operating load (three,
five or even ten times).

In the case of safety nets for rockfall, for example, it is
known that smaller boulders often fall as precursors to a
larger rockfall, which must be reliably detected. Similarly,
however, after larger pieces of rock fall, 1t must be
possible to measure the load of the net as to whether it is
still wviable for use. For this purpose, a load measuring
device must then be arranged in each cable of the net
anchored to the ground.

The same applies to the example of a ground anchor. Minor
ground movements must be detected, and, in the case of
major ground shifts, the maximum load must be measured,
which has impacted the individual anchors.

Among the numerous known embodiments of such load measuring
devices for a wide variety of purposes, a differentiation
can be made between those which are mounted on the cable or
the drawbar itself, thereby measuring their deformation,
and those that are arranged on the anchoring of the cable
or the drawbar. In the case of these in turn, load

measuring devices are known, which measure the deformation
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of the anchoring and those that are mounted directly
between the cable or the drawbar and the anchoring, thereby
being subjected to the load. In the latter case, which
relates to the present invention, a cable is often pulled
through the hole of a plate belonging to an anchoring and a
thickening is arranged on the other side of the cable,
which, being supported via an abutment on the plate,
transmits the tension in the cable to the plate. In turn,
the abutment 1is designed to measure the tensile forces
transmitted by the cable.

For example, disc-shaped ring-load cells with a cylindrical
outer side are known, which have a central hole, through
which the cable runs. The tensile forces transmitted by the
cable act on the top side of the ring-load cell, which, for
its part, is supported on an anchor plate in such a way
that its cylindrical outer circumference deforms in a drum-
like manner and slightly arch towards the outside. This
deformation can be detected by strain gauges. For the
protection of the strain gauges, it is often provided to
allow the base and the cover surface of the ring-load cell
to protrude over the cylindrical outer side in a flange-
like manner and to seal the chambers formed in this way
with the strain gauges arranged therein by means of a metal
plate welded to the flanges all around.

This has the advantage that such a ring-load cell has a
long 1lifetime within the range of 10 vyears, however,
thereby having the disadvantage that the drift prevalent
within the strain gauges cannot be corrected in the
measurement values. In addition, such ring-load cells are
expensive, among other things, since at least four strain
gauges are required: two on opposite sides of the ring-load
cell respectively, which are arranged in an intersecting
manner in order to compensate for temperature differences.
To compensate for asymmetries in the ring-load cells, more
than two pairs of strain gauges are often necessary.
Accordingly, it is the object of the present invention to

create a device for measuring a load, which is designed to



be less elaborate, cheaper, and simpler to produce, above

all in great quantities.

By means of a deformation transmission unit for this load
being provided between the load carrier assembly, which
transmits the load transmitted via the cable or the drawbar
onto an anchor plate, and the sensor, the load carrier
assembly and the related sensors can be designed in a
simple and therefore cost-effective manner. Above all, by
means of this assembly, it is possible to provide less for
reliable measurement data, for example, a single sensor.

In particular, by means of a deformation transmission unit
being provided, which, during operation, picks up the
deformation of the load carrier assembly and transmits it
to the sensor as a changed force/path load during operation,
it is made possible that a sensor 1is not on the load
carrier assembly itself, but can be arranged at a distance
from this, and that being without taking the geometry and
deformation of the load carrier assembly into account. This
allows for a cost-effective design of the locad carrier

assembly.

Beyond the object at hand, with the load detection unit
according to the invention and with the method according to
the invention, drift-proof vibrating wire sensors can be
used, which allow for the maintenance for resetting a drift
of the measurement values to be dispensed with, thereby
being maintenance-free for a period of 10 years and beyond,
in particular generating drift-proof and very ultra-precise
measurement values.

Other preferred embodiments have the features of the

dependent claims.

The present invention is described in somewhat more detail

in the following based on the figures.

The figures show:
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Figure 1 a view of a mounted load detection unit
according to the invention from the side,

Figure 2 another view of a load detection unit in
accordance with Figure 1, however, in an
unmounted state.

Figure 3a and 3b schematically, the load carrier unit of
a load detection unit according to the
invention in an unloaded and in a loaded
state,

Figures 3c and 3d schematically, the load carrier unit of
a load detection unit according to the
invention in the loaded state, wherein
various sensor are used,

Figure 4 a load detection unit according to the
invention with sensors designed as
strain gauges, and

Figure 5 another embodiment according to the

invention.

Figure 1 shows a preferred embodiment of a load detection
unit 1, with a load carrier assembly designed here as a
pipe profile 2, a sensor 3, as well as two lever assemblies
4 and 5, which together form a deformation transmission
unit 6, which acts on the sensor 2.

A tension member designed here as a drawbar 7 protrudes
through the pipe profile 2 from below and is screwed to its
top side 8 using a nut 9 and a washer 9' so that the load
10 acting within the drawbar 7 acts on the top side 8 of
the pipe profile 2 via the nut 9 and the washer 9' and this
squishes against a sgschematically shown anchor plate 11. The
anchor plate 11 is supported on the substrate or on a
building or a component, which should receive the load of
the tension member or the drawbar 7.

The pipe profile 2 is made of a spring-elastic material and
is solid so that it can bear a load 10 and be overloaded,
thereby corresponding to double, triple five-times or, for

example ten times the load.



CA 03056947 2019-09-18

It has been shown that pipe profiles made of the desirable
aluminium extrusion according to the invention are such
that are designed as extrusion profiles, (see Dbelow
regarding this), which do not yet deform under the maximum
load, meaning that they would principally be dimensioned
strongly enough, however would become "soft" very quickly
and ultimately fail nevertheless after a comparably short
time.

This means that the pipe profile 2 must be oversized
depending on the alloy in the region of doubled overload.
In turn, this results in the pipe profile being very
rigidly dimensioned with regard to the simple load and the
operating load and in being correspondingly deformed at a
low 1level, which, in addition to space problems,
correspondingly makes the detection of the deformation of
the pipe profile 2 by deformation sensors more difficult,
such as the strain gauges that are normally wused for
example.

According to the invention, a deformation transmission unit
6 is provided, which picks up the deformation of the pipe
profile 2 and passes it on to the sensor 3 via a path/force
transmission. Thereby, the path/force transmission is
dimensioned in such a way that the sensor 3 is stressed in
accordance with ite input characteristics, meaning, it is
subjected to a deformation path or a deformation force, for
which it can generate a detection signal as intended. Here,
it must be expressively noted that sensors are known, which
detect either a deformation path or a deformation force.
However, sensors are also known, which slightly deform
themselves due to the force acting on them so that the
path/force transmission according to the invention is not
only to be understood as acting alternatively, but also
acting cumulatively. With regard to this, see the
description of the Figures 3a to 3d. As is evident from
Figure 1, in addition, the 1lever assemblies 4, 5 have
softer dimensions, for example, being more pliable than the

pipe profile 2.
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A support 12 protruding from the pipe profile 2 against the
anchor plate 11 holds the 1load detection unit 1 during
assembly or maintenance in an approximate operating
position, i.e. it hinders a tipping due to the weight of
the deformation transmission unit and the sensor 3. A
collar 13 projecting into the cavity of the pipe profile 2
serves as an installation safety in order to prevent that
the drawbar 7 (or load cable) is mounted through the cavity
of the pipe profile so that this, being tipped at 90°, for
example, to the side face evident in the figure, abuts the
anchor plate 11.

This results 1in a load detection unit according to the
invention 1 having a spring-elastic load carrier assembly
(shown here as a pipe profile 2) for receiving the load 10
and a sensor 3 for the deformation of the 1load carrier
assembly, which occurs under the load 10 that is to be
detected, wherein a deformation transmission wunit 6 is
operatively arranged between the load carrier assembly and
the sensor 3.

Preferably, the deformation transmission unit is designed
in such a way that it transmits at least one of the
transmitted parameters, deformation movement and
deformation force, to the sensor during operation, thereby
transforming it/them.

Furthermore, this results in the 1load carrier assembly
being designed as a hollow profile where the load acts
transversely through a cavity of the profile during
operation. For example,, 1in the case of an exemplary
embodiment not shown in the figures, a box-shaped hollow
profile can be wused, with a base and a cover surface
parallel to the anchor plate, the side walls of which
outwardly deform in the event of a load in a drum-shaped
manner, wherein lever assemblies are then provided on one
of the lateral surfaces that are similar to the lever
assemblies 4, 5 in Figure 1. In the case of such a hollow
profile however, which has been determined by the person

skilled in the art according to the case at hand, the load
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always acts transversely (and not axially for example) to
the cavity so that this can be squished in the described
manner and the deformation transmission unit can pick up
this deformation as intended.

Ultimately, for the load carrier assembly, this results in
it being designed as a pipe profile, as is shown in Figure
1, where the load acts on a diameter of the pipe profile
during operation. In addition to the embodiment as a
general hollow profile, this embodiment has the advantage
that the individual 1load <carrier assembly can be
manufactured as a simple step of the extrusion or the
extrusion profile, preferably of an aluminium extrusion
profile, being therefore comparably extraordinary
inexpensive to manufacture, with the further advantage that
the production is scalable in any way without further ado
and without great investments.

Thereby, preferably, two lever assemblies 4, 5 are provided
on the load carrier assembly according to the invention,
whether this is designed as a hollow profile or not, said
lever assemblies clamping the sensor 3 between each other.
At this point, it is added that, according to the invention,
a load carrier assembly can also be provided, which is
constructed analogously to a ring-load cell, thus having a
continuous opening, through which a drawbar or a pull cable
protrudes so that the load lies along an axis passing
through the opening during operation. Such a load carrier
assembly must be designed by the person skilled in the art
for the gpecific case at hand in such a way that the
deformation of the load carrier assembly can be suitably
picked up via the deformation transmission device according
to the invention and can be transmitted by means of a
force/path transmission to a sensor.

Figure 2 shows an oblique view from above of the load
detection unit in Figure 1 to clarify its structure. As
mentioned in Figure 1, the load carrier assembly (pipe
profile 2) together with the deformation transmission

device 6 (here consisting of the two lever assemblies 4, 5)
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is designed as a single-piece extrusion profile, which is
been cut off at a suitable length from a profile bar. A
vertical bore hole 15 for a drawbar 7 (Figure 1) or a pull
cable has the axis 16 drawn in with the dotted 1line, in
which the load 10 acts on the top side of the pipe profile
2. On the top side 8, a cambered bearing surface 17 for an
inverted washer 9' (Figure 1) is provided; the supporting
surface 18 for an anchor plate 11 (Figure 1) or another
underlay is flat.

The flat form of the lever assemblies 4 and 5 is evident
since these belong to the same cut section of the extrusion
profile as the pipe profile 2.

Head regions 20 and 21 of the lever assemblies 4 and 5 are
furthermore apparent, to which a vibrating wire sensor 23
ig attached. In the case of the embodiment shown, each head
region has a double collar 24, 25, which preferably have
longitudinally running (i.e. running in the extrusion
direction) parallel grooves 26 on itsg inner surfaces. These
grooves 26 represent cut-outs of a counter-thread for the
screws 27, by means of which the sensor 23 is operatively
attached to the deformation transmission unit 6 (or their
lever assemblies 4.5). In turn, such thread grooves can be
produced in the simplest manner, and above all cost-
effectively, by means of extrusion.

From Figure 2 (which, like Figure 1, is to scale), it is
apparent that the thickness of the lever assemblies 4, 5 is
reduced with regard to the wall thickness of the pipe
profile 2 so that this is less rigid with regard to the
pipe profile 2, meaning more pliable, i.e. more easily
deformable. During operation, the pipe profile 2 deforms
under the load 10 acting in the direction of the axis 16 in
such a way that the vertical wall sections 27, 28 arch
towards the outside so that the lever assemblies 4, 5 are
compelled to spread apart from each other.

This results in a spring-elastically deformable profile
according to the invention, preferably an extrusion profile,

having a pipe-shaped section 2 and two flat lever



CA 03056947 2019-09-18

assemblies 4, 5 arranged along its outer side with a lower
thickness in comparison to the pipe-shaped section 2, which
are arranged next to each other, however, at a distance to
one another, and extend together away from the outer side
of the pipe-shaped section, wherein, transversely to the
pipe-shaped section 2, in its centre, and transversely to
the flat extension of the lever assemblies 4, 5, an opening
15 formed to receive a locad element is provided, wherein
the pipe-shaped section 2 and the lever assemblies 4, 5 are
designed in such a way that, in the case of a compression
of the pipe-shaped section 2 occurring during operation in
the direction of the axis 16 of the opening 15, this
deforms in such a way that the lever assemblies 4, 5 spread
apart. Preferably, the lever assemblies 4, 5 are designed
to be more pliable than the hollow body section 33, which
connects the lever assemblies 4, 5.

Furthermore, for an embodiment of the load detection unit
according to the invention where a double collar (collars
24, 25) is respectively provided with thread grooves 26,
which are provided with other inner services parallel to
the length of the hollow body 2, on the outer ends of the
flat 1levers 4, 5, wherein, preferably, a support 12
projects from the inner surfaces of the hollow body 2 into
the inside of the cavity of the hollow body 2.

Furthermore, preferably, this result in the hollow body
having a longitudinally running positioning surface 18 on
its outer side, into which the opening 15 projects, and
wherein, a longitudinally running load-bearing section 17,
which is cambered in the transverse direction, preferably
opposite to the flattening, is provided, into which the
opening projects.

Figure 3a schematically shows a cross-section through an
extrusion profile 30 of a load detection unit according to
the invention as a line drawing, which has a pipe profile 2
and two lever assemblies 4, 5 of a deformation transmission
device 6 and is in an unloaded state (load 10 in Figure 1).

The anchor plate 11 (Figure 1) 1s 1left out to not
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overburden Figures 3a to 3d. With the 1line drawing, the
configuration of the load detection unit or its deformation
under a load 10 (figure 1) should be illustrated and,
thereby, in particular, the function of the deformation
unit 6. It must be highlighted that the representation is
in line with the preferred embodiment in accordance with
Figures 1 and 2, however, analogously applies to all other
configurations that have a load carrier assembly according
to the invention with a deformation transmission device,
which acts on one or a plurality of sensors and 1is
configured by the person skilled in the art depending on
the specific case at hand.

In Figures 3a to 3d, 4 and 5, A refers to the height of the
pipe profile 2, which is not in a loaded state as mentioned,
and B refers to the corresponding distance between the head
ends 4', 5' of the lever assemblies 4, 5.

From Figure 3a, it is apparent that, in the unloaded state,
the pipe profile 2 1is O-shaped in a cross-section with
vertically running wall sections 32, 33 in the ewmbodiment
shown, and the lever assemblies protrude from the pipe
profile 2 above and below the side section 33

Figure 3b shows the extruded section 30 under a load 10. It
is apparent that the height of the pipe section 2 has
become smaller than its original height A in the unloaded
state. Accordingly, the vertical wall sections 32, 33 are
glightly arched in a drum-ghaped manner and the upper and
lower rounding 34, 35 is somewhat flattened. By means of
this, the inclination of the lever assemblies 4, 5 has
intensified, which are both pivoted away from each other in
the direction of the arrows 36, 37. The distance of their
head ends 4', 5' has increased compared to the distance B
in the unloaded state. Thereby, the deformation of the pipe
profile 2 is comparably at a low level; the deformation on
the head ends 4', 5' of the lever assemblies 4, 5 at a high
level - there is a transformation or transmission ratio of
the deformation path "difference in height of the pipe
profile"® to "distance of the head ends of the lever
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assemblies". The person skilled in the art can determine
this transformation or transmission ratio by means of a
suitable design on a specifically individual basis, for
example, by means of the cross-section of the pipe profile
(contour and wall thickness), the location of the joint of
the lever assemblies and the length of the lever assemblies.
Figure 3c shows the extrusion profile 30 with a sensor 40,
which is also shown schematically in a type of line drawing,
meaning a load detection unit 41 according to the invention
in a loaded state (wherein, as mentioned, the anchor plate
11 is dispensed with in Figure 1 as to not overburden the
figure).

In the case of the embodiment shown in Figure 3¢, the
sensor 40 is or its mounting points on the head ends 4', 5!
of the lever assemblies 4, 5 are not or are insignificantly
deformable or displaceable and, despite the effect of the
load 10, essentially still exhibit the distance B.
Accordingly, the lever assemblies 4, 5 pivoted at their
base in accordance with the arrows 3, 37 are bent in a
spring-elastic manner and exert a pulling force on the
sensor 40 in accordance with the double arrow 38. The
parameter of this tensile load depends on the dimensioning
of the lever assemblies 4, 5 (essentially, moment of
inertia and 1length), and is a measurement for the
deformation of the pipe profile 2 in the case of given
dimensions. The person skilled in the art can determine the
tensile locad for a specific circumstance by means of
suitably dimensioning the extrusion profile 30 to the input
parameters of a sensor provided for use, here, sensor 40.
Thereby, instead of the transformation or transmission
ratio of the deformation path "difference in height of the
pipe profile" to "distance of the head ends of the lever
assemblies" (see the description above concerning Figure 3b
with regard to this), a transformation of the deformation
path "difference in height of the pipe profile" to a "force
impact on the sensor" can be spocken of, meaning a path for

force transformation. This path for force transformation or
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transmission ratio results from the deformation of the
lever assemblies 4, 5.

In particular, a profile results where the lever assembly
(4, 5) are designed to be more pliable than the hollow body
section (here of the wall section 33), which connects the
lever assemblies (4, 5).

Figure 3d shows the extrusion profile 30 with a sensor 50,
which is also shown schematically in a type of line drawing,
meaning a load detection unit 51 according to the invention
in a loaded state. In contrast to sensor 40 in Figure 3c,
gensor 50 1is deformable and its connection point is
displaceable, as this is the case with a vibrating wire
sensor for example. A vibrating wire sensor is favourably
drift-proof, cheap and can be easily encapsulated.
Accordingly, the curvature of the lever assemblies 4, 5 end
up being somewhat smaller along with the tensile force,
which is exerted on the sensor 50 on the head ends 4', 5!
in accordance with the double arrow 52.

A transformation of the deformation path results entailing
"the difference in the height of the pipe profile" into
"the distance of the head ends of the lever assemblieg”
together with a "force impact on the sensor".

As mentioned, now, the person skilled in the art can
determine this transformation or transmission ratio with
regard to the assigned sensor (3, 23, 40, 50 or 70) in such
a way that a suitable path of the deformation transmission
unit at the location of the assigned sensor corresponds to
a deformation path of the load carrier assembly, or a
suitable force impact on the assigned sensor or, preferably,
a suitable combination. Thereby, a suitable path, a
suitable force or a suitable combination of path and force
is a path, a force or a combination of path and force,
which correspond to the intended input values of the
assigned sensor.

A load detection wunit results where the deformation
transmission unit 6 has at least one lever assembly 4, 5

connected to the load carrier assembly, which is moved by a
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deformation movement of the load carrier assembly 2 caused
by an operational load and, by means of this, carries out a
transmission movement and/or exerts a transmission force on
the sensor 3 (which correspond (s) to the input
characteristics of the sensor 3).

Figure 4 schematically shows a load detection unit 61 in
accordance with the one other embodiment of the present
invention. The head ends of the lever assemblies 4, 5 are
connected to each other at distance B via a rigid carrier
60. Due to the impact of the load 10, the lever assemblies
4, 5 bend in the same way, as 1is the case with the rigid
sensor 40 in Figure 3c¢. In the present document, this bend
is now detected by, for example, by means of strain gauges
62, 63, which is, in turn, a measurement for the load 10. A
transformation of the deformation of the pipe profile
results, 1i.e. "Difference of the height of the pipe
profile" to a more intense deformation, "bend of the lever
assembly". In turn, the person skilled in the art can
design this transformation by dimensioning the load carrier
assembly and the deformation transmission wunit in a
suitable manner with regard to the strain gauges to be used.
Figure 5 schematically shows a load detection wunit 71
provided with a sensor 70, which has only one lever
assembly 4, wherein the sensor 70 is fixed to the anchor
plate 11 via a carrier 72 (or also only relative to this).
In summary, by means of an (intended, see above) comparably
low level of deformation of the pipe profile or of the load
carrier assembly, a sensor is stressed in accordance with
its input parameters (force/path), wherein the person
skilled in the art can design this stress by appropriately
dimensioning the deformation transmission unit and the load
carrier assembly on the sensor used.

It results that the deformation transmission unit according
to the invention preferably has at least one lever assembly,
which is connected to the 1load carrier assembly, and,

during operation, absorbs a deformation of the load carrier
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assembly occurring under the impacting load and transmits
this to the sensor as a stress load.

Furthermore, a load detection wunit results where the
deformation transmission wunit is preferably at least
partially spring-elastic in such a way that it deforms in
the case of a deformation of the load carrier assembly
caused by a load in a predetermined manner.

Furthermore, in one embodiment of the invention, a load
detection unit results, where the sensor is designed as a
force-detecting sensor, preferably as a vibrating wire
sensor and wherein deformation transmission unit deforms in
a spring-elastic manner during operation in such a way that
the movement of the deformation transmission unit to the
force-detecting sensor is reduced at the connection point,

preferably essentially being eliminated.

Furthermore, in an embodiment of the invention, a load
detection unit results, where the sensor is designed as a
path-detecting sensor, preferably as a strain gauge, and
the deformation transmission unit is designed in such a way
that the movement of the deformation transmission unit at
the connection point to the path-detection sensor
preferably ends up being transformed with a ©zratio,
preferably increased, with regard to the deformation picked
up at the load carrier assembly.

Ultimately, in an embodiment of the invention, a 1load
detection wunit results where the sensor detects a
deformation path, a force or a combination of a force and a
path.

The method for measuring a load according to the invention
having a spring-elastic load carrier assembly for receiving
the load and a sensor for the deformation of the load
carrier assembly, which occurs under the load that is to be
detected entails that a deformation transmission unit is
additionally provided, which picks up the deformation of
the load carrier assembly during operation and transmits it

as a changed force/path stress load to the sensor as at
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least one of the parameters resulting from the stress loads
due to form and path so that one in the result transmits a
force/path stress load to the sensor, which force/path
stress load has changed with relation to the deformation of
the load carrier assembly. Thereby, the at least one of the
parameters resulting during the deformation of the 1load
carrier assembly, such as the deformation force and the
deformation path, is preferably transformed or transmitted
with a ratio by the deformation transmission unit in such a
way that the transformed parameters correspond to the input
characteristics of the assigned sensor.

Preferably, a string vibrating sensor is used as a sensor,
wherein the deformation transmission unit is designed to be
spring-elastic in such a way that a predetermined operating
force acts on the vibrating wire sensor (in the case of a
predetermined operating load) in the case of a
predetermined operating force.

Being furthermore preferred, at least one strain measuring
element, preferably a strain gauge, is used as a sensor and
this 1s arranged on a gpring-elastic region of the
deformation transmission unit, wherein the spring-
elasticity of this region is designed in such a way that
its deformation is greater than the deformation of the load

carrier assembly.
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PATENT CLAIMS

1. A load detection unit comprising:

a spring-elastic load carrier assembly for receiving
an operating load;

a sensor for the deformation of the spring-elastic
load carrier assembly, which deformation occurs under
the operating load that is to be detected;

wherein the spring-elastic load carrier assembly
comprises a section that is deformed in operation by
the operating load and a deformation transmission unit
is operatively arranged between the spring-elastic
load carrier assembly and the sensor; and

wherein the spring-elastic load carrier assembly, a
connection of the 1load carrier assembly to the
deformation unit, and the deformation unit are all

free of hinges.

2. Load detection unit according to Claim 1, wherein the
deformation transmission unit 1s designed in such a
way that deformation transmission unit transmits at
least one of the transmitted parameters, deformation
movement and deformation force, to the sensor during
operation, thereby transforming the transmitted

parameters with a ratio.

3. Load detection unit according to Claim 1, wherein the
load carrier assembly is designed as a hollow profile
where the load acts transversely through a cavity of

the profile.

4. Load detection unit according to Claim 1, wherein the
load carrier assembly is designed as a hollow profile
where the load acts on a diameter of a pipe profile

during operation.
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5. Load detection unit according to Claim 1, wherein the
load carrier assembly has a continuous opening,
wherein the load lies along an axis passing through

the opening.

6. Load detection unit according to Claim 1, wherein the
deformation transmission unit has at least one lever
assembly, which is moved by a deformation movement of
the load carrier assembly caused by an operational
load and, by means of this, a transmission movement is
carried out and/or a transmission force is exerted on

the sensor.

7. Load detection unit according to Claim 1, wherein the
deformation transmission unit has at least one lever
assembly, which 1is connected to the load carrier
assembly, and, during operation, picks up a
deformation of the load carrier assembly occurring
under the impacting load and transmits this to the

sensor as a stress load.

8. Load detection unit according to Claim 1, 6, or 7,
wherein the deformation transmission unit has two

lever assemblies, which clamp the sensor between them.

9. Load detection unit according to Claim 1, wherein the
deformation transmission unit 1s at least partially
spring-elastic in such a way that it deforms in the
case of a deformation of the load carrier assembly

caused by a load in a predetermined manner.

10. Load detection unit according to Claim 1, wherein the
sensor 1s designed as a force-detecting sensor and,
wherein the formation transmission unit deforms in a
spring-elastic manner during operation in such a way

that the movement of the deformation transmission unit

Date Regue/Date Received 2021-10-06
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to the force-detecting sensor is reduced at the

connection point.

11. Load detection unit according to Claim 1 or 9, wherein

the sensor is designed as a path-detecting sensor.

12. Load detection unit according to Claim 1, wherein the
sensor detects at least one of the parameters,

deformation path or force.

13. A spring-elastically deformable profile for use in a
load detection unit according to claim 1, comprising:
a hollow body;
two flat lever assemblies arranged along an outer side
of the hollow body with a lower thickness in
comparison to a pipe-shaped section, which are
arranged next to each other, however, at a distance to
one another, and extend together away from the outer
side of the pipe-shaped section;
wherein, transversely to the pipe-shaped section, in a
centre of the pipe-shaped section and transversely to
the flat extension of the lever assemblies, an opening
formed to receive a load element is provided;
wherein the pipe-shaped section and the lever
assemblies are designed in such a way that, in the
case of a compression of the pipe-shaped section by
the operational load occurring during operation in the
direction of the axis of the opening, this deforms in
such a way that the lever assemblies spread apart;

wherein the profile is free of hinges.

14. Spring-elastically deformable profile according to
Claim 13, wherein the lever assembly are designed to
be more pliable than a hollow body section, which

connects the lever assemblies.
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15. Spring-elastically deformable profile according to
Claim 13, wherein a double collar is provided on the
outer ends of the flat lever assemblies with thread
grooves provided on their inner surfaces parallel to
the length of the hollow body,.

16. Spring-elastically deformable profile according to
Claim 13, wherein the hollow body has a longitudinally
running positioning surface on its outer side, into
which the opening projects, and whereby, a
longitudinally running load-bearing section, which is
cambered in the transverse direction, 1is provided,

into which the opening projects.

17. Spring-elastically deformable profile according to
Claim 13, wherein the spring-elastically deformable
profile is designed as an extrusion or an extrusion

profile.

18. A method for measuring an operational load having a
spring-elastic load carrier assembly for receiving the
operational load and a sensor for the deformation of
the 1load carrier assembly, which occurs under the
operational load that is to be detected, wherein a
hinge-free a deformation transmission unit is
additionally provided, which picks up the deformation
of the 1load carrier assembly during operation and
transmits it as a changed force/path stress lcocad to
the sensor in such a way that the sensor is stressed
in accordance with the input characteristics of the

Sensor.

19 Method according to Claim 18, wherein a string
vibrating sensor is used as a sensor and wherein the
deformation transmission unit 1s designed to be

spring-elastic in such a way that a predetermined
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operating force acts on the vibrating wire sensor in

the case of a predetermined operating load.

20. Method according to Claim 18, where at least one
strain measuring element is used as a sensor and this
is arranged on a spring-elastic region of the
deformation transmission unit, wherein the spring-
elasticity of this region is designed in such a way
that its deformation is greater than the deformation

of the load carrier assembly.

21. Load detection wunit according to 11, wherein the
deformation transmission unit is designed in such a
way that the movement of the deformation transmission
unit at the connection point to the path-detecting
sensor 1s 1increased with regard to the deformation

picked up at the load carrier assembly.

22. Spring-elastically deformable profile according to
claim 15, wherein a support projects from the inner

surfaces of the hollow body.

23. Load detection unit according to Claim 10, wherein the

sensor 1s designed as a vibrating wire sensor.

24. Spring-elastically deformable profile according to
Claim 16, wherein the Ilongitudinally zrunning load-
bearing section is cambered in a direction opposite to

the flattening.

25. Method according to Claim 20, where the at least one

strain measuring element include a strain gauge.
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