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(54) Title: A SYSTEM FOR MEASURING THE BRAKING FORCE OF A VEHICLE

40

(57) Abstract: A system (100) for measuring the braking force of a vehicle (50) comprising a vehicle lift (10) provided with a plat-
form (14) having a support plane (15) and a measuring unit (60) associated with the platform (14) configured to measure the vertical
forces and/or the horizontal forces acting on the support plane (15) when the vehicle lift (10) operates in a brake test bench mode.
The measuring unit (60) comprises at least one first measuring device (61) arranged on a first side (11) of the platform (14) and at
least one second measuring device (62) arranged on a second side (12) of the platform (14). The system (100) also comprises a slide
unit (40) configured to cause a mutual sliding of the first and of the second measuring device (61, 62) along a sliding direction (110)
when the vehicle lift (10) moves from the lowered configuration to the raised configuration, and a sliding along an opposite direction
(110" for approach the first measuring device (61) to the second measuring device (62) when the platform (14) is returned from the
raised configuration in the lowered configuration, in such a way that the first and the second measuring device (61, 62) are not sub -
jected to stresses, or loads [Fig. 1].



WO 2015/019262 PCT/IB2014/063626

TITLE
A SYSTEM FOR MEASURING THE BRAKING FORCE OF A VEHICLE

DESCRIPTION

The present invention relates to the field of plants
used for checking the braking force of vehicles and, in
particular it relates to a system for measuring the
braking force comprising a platform brake test bench

mounted on a vehicle 1lift.

Description of the prior art

As well known, a test bench 1is an apparatus for
measuring, the braking force, the braking efficiency, and
other parameters of vehicles of different kind. The test
benches are now common in the garages and in the overhaul
centres for carrying out the tests necessary for the
compulsory periodic overhaul of the vehicles circulating
on road.

Among these brake test benches for vehicles are known
of “plates”, or platform type on which the vehicle to be
tested moves at a speed of about 10 km/hr and then the
braking plant is operated. The braking force is measured
contemporaneously to the mass i.e. to the weight of each
wheel, and preferably to other parameters of the vehicle,
by means of detection deviceé, for example one, or more
load cells, or brake sensors, which are arranged below the
test platform. The data are, then, processed in order to
determine the main parameters and to construct the curves
of interest such as the curve of load and of braking force
versus time.

Usually, in order to optimize the available space
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inside the garage, the plate, or platform, brake test
benches are 1installed on vehicle 1lifts , for example
scissors-type vehicle 1lifts provided with one, or more
hydraulic pistons for arranging the vehicle lift between a
raised position and a lowered position. More in detail,
the vehicle 1ift is usually installed in a hole dug in the
floor of the garage, in such a way that when it is
arranged in the lowered position it is placed
substantially at a same level of the floor of the room in
which it is installed. Therefore, 1in this operating
configuration it 1is possible to use the vehicle 1lift as
platform brake test bench.

To this purpose, the support plane of the vehicle 1ift
is provided with brake sensors and/or load cells.

However, this type of Dbrake test benches have somé
drawbacks. In particular, during the use of the vehicle
lift in the mode of lifting owing to the weight of the
vehicle the support plane on which it is arranged is
subjected to lcads that tend to bend it. Therefore, the
devices for measuring installed on the vehicle 1ift in
this operation mode record the loads and the stresses to
which they are subjected. Therefore, when the devices for
measuring are used for measuring the braking forces of the
vehicle and other parameters, i.e. normally the vertical
forces and/or the horizontal forces acting on the support
plane during a test as brake test bench, the devices for
measuring are not arranged at the zero of the measuring
scale , but at a different wvalue, and therefore the
measurement of the forces is distorted. This Jjeopardizes
unavoidably the result of the measurement of the

parameters related to the braking efficiency of the
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vehicle to be tested, in particular of the braking forces
with the subsequent danger to put in danger the safety of
the people that travel on board of the vehicle if the
operator does not notice the measurement error

In other cases, instead, the operator notices the
measurement error and he is therefore obliged to
recalibrate the measurement apparatus and to do the test
again. In the prior art apparatuses, therefore, owing to
the iteration of the above disclosed drawback, it is
necessary to periodically calibrate the measuring devices
with high loos of time and of costs for the brake test

bench keeper.

Summary of the invention

It is then a feature of the present invention to
provide a system for measuring the braking force and the
braking efficiency of a vehicle, as well as of other
parameters correlated to them, which makes it possible to
overcome the above described drawbacks of the prior art
and, 1in particular to avoid that the use of the wvehicle
1ift in the vehicle 1lift mode can affect the efficiency of
the devices for measuring the forces acting on the
measuring the test bench platform.

This and other objects are achieved by a system,
according to the invention, for measuring the braking
force of a vehicle, said system comprising:

— a vehicle 1lift provided with a platform having a

support plane on which, in wuse, said vehicle 1is

arranged, said vehicle 1lift arranged to move from a

lowered configuration, in which said support plane is

arranged substantially at a same height of the floor
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of the room in which it is installed and operates in a
brake test bench mode for measuring the braking force
of said vehicle moving on said support plane, and a
raised configuration in which said support plane is
arranged at a predetermined height from the floor of
the room in which it is installed, in particular for
maintenance on the vehicle;
— a measuring unit associated with said platform,
said measuring unit configured to measure the vertical
forces and/or the horizontal forces acting on said
support plane when said vehicle 1lift operates in said
brake test bench mode, said measuring unit comprising:
— at least a first measuring device arranged on a
first side of said platform;
— at least a second measuring device arranged on a
second side of said platform opposite to said first
side;
whose main feature 1is to provide also a slide unit
configured to cause a mutual sliding of said first and of
said second measuring device along a first sliding
direction when the vehicle 1lift moves from the lowered
configuration to the raised configuration, and a sliding
in the opposite direction, when the vehicle 1lift moves
from the raised configuration to the lowered
configuration, in such a way that said first and said
second measuring device are adapted to relatively move
towards/away from each other avoiding to be subjected to
stresses, or loads.
In particular, with respect to the prior art solutions
the present invention avoids that, during the use of the

vehicle 1ift in the lifting mode, i.e. with the support
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plane positioned at a predetermined height from the floor
of the room in which it is installed with the wvehicle
arranged on 1it, the measuring devices are subjected to
stresses, or loads. In fact, during the movement of the
vehicle 1lift from the lowered position to the raised
position, the support plane tends to bend. The slide unit
reacts to this bending with a mutual sliding of the first
and of the second measuring device, in particular moving
away the measuring devices one from the other. When,
instead, the vehicle lift moves in the lowered
configuration, in order to be used in the brake test bench
mode, the slide wunit is configured to cause a mutual
sliding in an opposite direction with respect to the
previous one, 1i.e. approaching the measuring devices one
to the other, in order to return the measuring devices in
the initial positions. This way, it is avoided that during
the use of the vehicle lift in the 1lift mode the measuring
devices can be subjected to stresses, or 1loads, which
would be detected by the measuring devices jeopardizing
their efficiency and reliability.

In particular, the slide unit is associated to a guide
means that is arranged to guide said mutual sliding of the
first and of the second measuring device.

Advantageously, the slide unit comprises:

- a fixed part integral to the platform of the

vehicle 1ift, said first measuring device being

mounted on said fixed part; and

- a movable part arranged to slide with respect to

the platform, said second measuring device being

mounted on said movable part.

Advantageously, at least one between the movable part
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and the fixed part of the slide unit is plate-shaped.

For example, the guide means can provide:

— at least one slotted hole made in the movable part

of the slide wunit and oriented along the above

described sliding direction;

— at least one reference element arranged to engage

with the slotted hole and fixed, in use, in a seat of

the platform.

This way,‘the movable part can slide in a guided and
referred way with respect to the platform.

Advantageously, each movable part has at least a first
and a second slotted hole oriented along the above
described sliding direction. In each slotted hole 1is
arranged to ° engage a respective reference element
connected to.said platform.

In particular, the first measuring device can be
mounted on the fixed part of the slide unit and the second
measuring device can be mounted on the movable part.
Therefore, the second measuring device is arranged to move
away from said first measuring device due to the bending
of the platform during the movement of the vehicle lift
from the lowered position to the raised position, in which
the vehicle 1lift operates in the lifting mode.

Advantageously, at least one between the first and the
second measuring device comprises at least one first and
at least one second measuring element configured to
measure the vertical force and/or the horizontal force
acting on the support plane during the use of the platform
in the brake test bench mode.

In particular, each measuring element , or a part of

them, can be a biaxial force sensor configured to measure
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both the horizontal forces F and the vertical forces P
acting on the support plane of the platform during the
measuring test of the braking force of the vehicle.

In particﬁlar, the platform 1s constituted of a
plurality of measuring plates. The plurality of plates
advantageously comprises, at least a first and a second
parallel plates that, in use, are respectively arranged at
a first side and at a second side of the vehicle 1lift.
More in detail, the first measuring plate 1is crossed, in
use, by the wheels of a first side of the vehicle, and the
second measuring plate is crossed, in use, by the wheels
of a second sidé of the wvehicle.

In particular, between the, or each, movable part of
the slide unit and the platform a friction reduction
element is provided arranged to reduce the friction during
the mutual sliding of said movable part with respect to
said platform.

Advantageously, the friction reduction element 1is a
plate made of a synthetic material, in particular plastic
material, for example Teflon, or a plate of a metal
material, such as stainless steel. The plate 1is
interposed, in use, between the movable part and the upper
face of the platform.

In particular, the friction reduction plate and the
movable part of the slide unit have respective slotted
holes that, in use, are overlapped. In particular, at the
above described slotted holes the movable part and the
friction reduction plate, in use, are constrained to the
platform of the wvehicle lift by means of at least one
reference element, for example a bolt, arranged to engage

with a seat provided in said platform. This way, the
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sliding of the movable part of the slide unit is guided in
a precise and referred way avoiding that the measuring

devices can move from the correct position with respect to

the platform.

In an exemplary embodiment, the friction reduction
element comprises at least one sphere, or roller, which is
positioned between the platform and the movable part of
the slide unit.

In a further exemplary embodiment, the friction
reduction element can be a slide integral to the platform,
or to the movable part, and a sliding block integral,
respectively, to the movable part, or to the platform.

Advantageously a plurality of support elements is also
provided each of which having a respective support surface
on which said platform rests when the vehicle 1lift is in
said lowered configuration. For example, a first and a
second support element can be provided arranged at two
opposite sides of the platform. In an exemplary embodiment
a first couple of support elements is provided, each of
which arranged at one of the two opposite sides of the
platform, and a second couple of support elements, each of
which arranged at one of the other two opposite sides of
the platform. Preferably, the support elements are
arranged at, or very close to, the force measuring
devices.

This way, it 1s ©possible to avoid the wuse of
traditional systems used in the lifting devices to limit
vertical movements, such as boits, struts, etc. These, in
fact, during a test for testing the efficiency braking of

a vehicle introduce errors in the measurements, because
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they generate local reactions owing to the compression
stresses exerted during the test.

In particular, each support element can be constituted
of a support frame equipped with a layer of a low friction
material, for example Teflon, at the surface on which, in
use, the lifting device rests. This way, the only type of
movement of the structure that can occur during a test, is
a slipping, or a sliding, of the 1lifting device on the
support surface that, however, does not introduce errors
in the measure becausé the sliding is irrelevant in the
measurement of the forces measured by the measuring
devices. Furthermore, the support surface is, obviously,
larger than that of a bolt, or of a strut, devices, as
described above, normally used in this type of structures,
and therefore the stresses that can be obtained are not
local, but distributed. ‘

Advantageously, the frame 1is of adjustable type, in
particular in height, in such a way that it can be fitted

to the different operating conditions.

Brief description of the drawings

The invention will be. now illustrated with the
following description of an exemplary embodiment thereof,
exemplifying but not limitative, with reference to the
attached drawings in which: |

— Fig. 1 diagrammatically shows an elevational side

view of a system for measuring the braking force of a

vehicle, according to the invention, in a lowered

configuration in which it operates 1in brake test
bench mode;

- Fig. 2 diagrammatically‘shows an elevational side
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view of the system for measuring the braking force of
a vehicle of Fig. 1 in a raised configuration in which
it operates in vehicle 1ift mode;

— Fig. 3 diagrammatically shows a top plan view in
perspective elevation of a first exemplary embodiment
of a measuring plate used in the system for measuring
of Fig. 1;

~ Fig. 4 diagrammatically shows a top plan view in
perspective elevation of a possible exemplary
embodiment of the measuring plate of Fig. 3;

— Fig. 5 diagrammatically shows a possible exemplary
embodiment of a bfake test bench that can be used in
the system for measuring the braking force, according
to the invention, in which a first and a second
measuring plate are provided ;

— Fig. 6 shows a perspective view of an exemplary
embodiment of the system for measuring the braking.
force of Fig. 6 in a raised configuration;

— Fig. 7 shows a perspective view of the system for
measuring the Dbraking force Fig. 7 in a lowered
configuration;

— Fig. 8 shows a perspective view of an exemplary
embodiment of the system for measuring the braking
force of Fig. 7 in a raised configuration;

- ’Fig. 9 shows a perspective view of the system for
measuring the braking force of Fig. 8 in a lowered
configuration;

- Fig. 10 diagrammatically shows, in a partial
longitudinal cross section view, a measuring plate
that can be associated with the system for measuring

the braking force, according to the invention;
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— Figs. 11 to 14 show, in top plan perspective views,
some possible exemplary embodiments of the slide unit
that can be associated With the vehicle lift according
to the present invention; |
— Figs. 15 to 17 show a cross sectional view of some
exemplary embodiments of the friction reduction
provided by the present invention;
— Fig. 18 shows in a rear view the improved structure of
vehicle lift of Fig. 1;
— Figs. 19 to 21 show elevational side views and a
perspective view of an exemplary embodiment of the
system for measuring the braking force a vehicle of

Fig. 1.

Detailed description of some exemplary embodiments

In Fig. 1 is diagfammatically shown a system 100,
according to the invention, for. measuring the braking
force, and other parameters as the braking efficiency, of
a vehicle 50. The system 100 comprises a vehicle 1lift 10
provided with a platform 14 having a support plane 15 on
that, in use, a vehicle 50 is arranged.

More in detail, the vehicle 1ift 10 is arranged to
move from a lowered configuration (Fig. 1), in which it
operates in brake test bench mode and the braking force of
the véhicle 50 is measured, and a raised configuration
(Fig. 2) in which the vehicle 1lift 10 operates in lifting
mode, i.e. it is used for lifting the vehicle 50 arranged
above the support plane 15 for subjecting it to
maintenance such as change of pneumatic, or controls of
the mechanical components.

More in detail, when the vehicle 1lift 10 operates
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brake test bench mode , the support plane 15 is arranged
substantially at a same height of the floor of the room in
which the system 100 is installed, for example a garage.
This is obtained, usually, installing the vehicle 1lift 10
in a hole 200 provided in the floor of the room in which
it is installed.

The system 100 also comprises a measuring unit 60
associated with the platform 14. The measuring unit 60 is
arranged to measure the braking force of the vehicle 50,
and 1in case other parameters such as the Dbraking
efficiency, when the vehicle 1lift 10 operates in the above
described brake test bench mode. More in detail, the
measuring unit 60 comprises at least one first measuring
device 61 arranged on a first side 11 of the platform 14,
i.e. the edge at which the vehicle 50 enters on the
support plane 15. The first measuring device 61 is adapted
to measure the vertical forces P and/or the horizontal
forces F acting at the first side 11 of the 1lifting 10
during a test for measuring the braking force of the
vehicle 50.

The measuring unit 60 provides, then, a second
measuring device 62 arranged on a second side 12 of the
vehicle 1lift 10, i.e. at the side of the platform 14
opposite to said first side 11.

In particular, a slide unit 40 is provided configured
to cause a mutual sliding of the first and of the second
measuring device 61 and 62 when the vehicle 1lift 10
operates in lifting mode. In fact, when the vehicle 1lift
10 is arranged in the raised configuration of Fig. 2 with
a vehicle 50 arranged above the support plane 15, the

platform tends to bend for the weight of the vehicle 50
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that rests on 1t. Such a bend generates stress in the
structure of the platform 14 that are detected by the
devices for measuring 61 and 62. Then when the vehicle
lift 10 1is operated in the brake test bench mode for
measuring the braking force of the vehicle 50, owing to
the above described stresses, the meast
62 are still subjected to loads. Therefore, during the use
of the measuring devices 61 and 62 for measuring the
vertical forces P, in particular the weight force, and/or
the horizontal forces F acting on the support plane 15,
the residual loads on the measuring devices 61 and 62
altering the measurements. In fact, the measure does not
start from the real zero of the measuring scale of the
device, but from a different value owing to the stresses
and the loads produced on the measuring devices 61 and 62
during the use of the véhicle lift 10 in the 1lifting mode.

The technical solution provided by the present
invention allows, instead, to overcome the above described
drawbacks because the system 100 reacts to the above
described reasons, in particular to the bending of the
platform 14, causing a sliding that brings away the
measuring devices 61 and 62 when the platform 14 returns
from the lowered position to the raised position, and a
sliding in an opposite direction for approaching the
measuring devices and bring them in the initial positions,
when the vehicle 1lift 10 brings the platform 14 from the
raised position to the lowered position of Fig. 7, or Fig.
9. This way, the first and the second measuring device 61
and 62 are not subjected to loads, or stressés, during the

bending of the support plane 15 that occurs owing to the

weight of the vehicle overcoming the above described
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drawbacks of the state of the art.

In the exemplary embodiment of Fig. 3, the measurement
device 60 provides a measuring device 61 at the side 11
and two measuring devices 6la and 62b at the side 12 of
the support plane 15.

In the exemplary embodiment of Fig. 4, instead, the
measurement device 60 provides both two devices for
measuring 6la and 6lb at the side 11 of the support plane
15 and two measuring devices 62a and 62b at the side 12 of
the support plane 15.

Preferably, each measuring device 6la, 6lb, 62a, 62b
used 1s a biaxial force sensor and it is therefore able to
measure both the vertical forces P, and the horizontal
forces F, acting on the support plane 15 during the
measuring test of the braking force of the vehicle 50.
Commonly, the number of measuring devices , or sensors,
used depends on the desired level of precision and on the
will to have redundant measurements.

As diagrammatically shown, in Figs. 3 and 4, the slide
unit 40 can comprise a fixed part 41 integral to the
vehicle 1ift 10, for example by means of a bolt 47’, and
on which the first measuring device 61 is installed, and
at least one movable part ‘42 arranged to slide on the
support plane 15 with respect to the fixed part 41 and on
which the second measuring device 62 is mounted.

For example, in Fig. 3 a first measuring device 61 is
mounted on the fixed part 41 arranged at the side 11 of
the platform 14 and a second and a third measuring device
62a and 62b arranged on the movable part 42. In this case,
during the movement of the vehicle 1lift 10 from the

lowered position to the raised position in which it
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operates in 1lifting mode, the slide unit 40 is configured
to cause a sliding of the second ahd of the third
measuring device 62a and 62b along the sliding direction
moving them away from the first measuring device 61. When
the vehicle Iift'lo is lowered.for returning the platform
14 substantially at a same height of the floor of the room
in which it is installed, insteéd, the slide unit 40 is
configured to cause a sliding of the devices for measuring
61 and 62 in the direction opposite to the previous for
bringing them again in the starting position. In Fig. 3,
as well as in Fig. 4, a connection portion 43 is provided
of the fixed part 41 to the movable part 42 in order to
ensure a higher stability to the structure overall.
However, as shown in the exemplary embodiments of Figs. 11
to 14 described hereinafter, the connection portion 43 is
not essential.

In Figs. 11 to 14 other 'exemplary embodiments are
diagrammatically shown.

In particular, in Fig. 11, the measuring devices that
are moved are those arranged .at the side 12 of the
platform 14, whereas the measuring devices 6la and 61b
arranged at the side 11 of the platform 14 are integral to
the platform 14 same and then remain fixed.

In the exemplary embodiment of Fig. 12, instead, two
movable parts 42a and 42b are provided on each of which a
respective measuring device 62a and 62b 1is mounted.

In the figures 13 and 14 are shown further provided
exemplary embodiments. In particular, in Fig. 13 the
system 100 is completely similar to that described with
reference to Fig. 11, but the movable part 42 is arranged

at the side 11 of the platform 14, i.e. the side from
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which the vehicle enters on the support plane 15, and the
fixed part at the side 12. Fig. 14 shows an exemplary
embodiment that is similar to that of Fig. 12, but also in
this case the movable parts 42a and 42b are arranged at
the side 11 of the platform 14 and the fixed parts 41a and
41b at the side 12.

In all the exemplary embodiments of the invention are
advantageously provided guide means 45 arranged to guide
the sliding of the movable part 42, or of each movable
part 42a, 42b, with respect to the fixed part 41. For
example, the guide means 45 can provide at 1least one
reference element 47, sﬁch as a bolt, connected to the
platform 14 at one of its end and mounted in a slotted
hole 46 provided at the movable part 42. Therefore, the
sliding o the movable part 42 in the sliding direction
110, or in the opposite direction 110’, on the platform 14
is guided by the reference elements 47 (Fig. 3).
Practically the difference between the fixed part 41 and
the movable part 42 is that the first has a circular hole
of size substantially identical to the bolt 47’ that
engages with it, whereas the movable part 42 has a slotted
hole that therefore allbws the movable part 42 to slide
with respect to the bolt 47 through which 1t 1is
constrained to the platform 14.

In a advantageous exemplary embodiment, each movable
part 42a and 42b has two slotted holes 46a and 46b
oriented along the sliding direction 110. At each slotted
hole 46a, or 46b, a respeétive reference element 47a, or
47b is mounted.

According to an exemplary embodiment of the invention,

the platform 14 consists of a plurality of measuring
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plates 20, for example 4 measuring plates 20a-20d (Fig. 7)
or 6 measuring plates ZOé—ZOf (Fig. 9) each of which
define a respective portion of the support plane 15.

More in detail, as diagrammatically shown in Fig. 5 at
least a first and a second parallel plate 20a énd 20b can
be provided that, in use, are arranged respectively at a
first side 10a and at a second side 10b of the vehicle
lift 10. More in detail, a first measuring plate 20a is
crossed, 1in use, by the wheels of a first edge of the
vehicle 50, and a second measuring plate 20b is crossed,
in use, by the wheels of a second side of the vehicle 50.

As shown in detail in the partially sectioned view of
Fig. 10, between each movable part 42 of the sliding unit
40 and the platform 14 a friction reduction element 80 is
provided. This has the function to reduce the friction
during the sliding of the movable part 42 with respect to
the surface 16 of the platform 14 of the vehicle 1lift 10.
For example, the friction reduction element 80 can be a
plate, in particular made of synthetic material, such as
plastic material for example Teflon, or made of a metal
material, for example of stainless steel. The plate is
located between the movable part 42 and the upper face 16
of the vehicle 1lift 10. More in detail, the plate 80 and
the movable part 42 of the sliding unit 40 has respective
slotted, or elongated, holes 46, 56that, in use, are
overlapped to each other. More in detail, the holes 46, 56
have a respective longitudinal axis that, in wuse, 1is
oriented along the sliding direction 110 of the measuring
devices 61 and 62. At the above described slotted, or
elongated, holes 46 and 56 the movable part 42 of the

sliding unit 40 and the friction reduction plate 80 are
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constrained to the platform 14 by means of at least one
reference element, for example a bolt 47 that engages, in
particular by means of screw threaded coupling in a
housing 13 provided in a surface, in particular the upper

surface 16, of the platform 14. This way, the sliding of

)

the movable part of the sliding unit 1is guided in
precise way and it is avoided that the measuring devices
61, 62, can move from the respective correct positions.

In the exemplary embodiment diagrammatically shown in
Fig. 16, the friction reduction element 80 located between
the platform 14 and the movable part 42 1is a 1little
sphere, or a roller. |

Instead, in the further exemplary embodiment of Fig.
17, the friction reduction element 80 consists of a
sliding portion 81 protruding from the movable part 42 and
arranged to slide in a guiding portion 82 located between
the platform 14 and the movable part 42.

With reference to Figs. 19 to 21, according to another
aspect of the invention a plurality of support elements
300 can also Dbe provided, for example four support
elements 300a-300d, each of which arranged below the
platform 14 at a side of it. Preferably, the support
elements 300 are arranged at a measuring device 60, or
very close to it.

It is also provided an exemplary embodiment, not shown
in the figures, in which the support elements 300 are only
two arranged below the platform 14 at two opposite sides
of it. More in detail, each support element 300 has a
respective support surface 310 on which a corresponding
part of the vehicle 1ift 10.rests when it is arranged in

the lowered configuration. Each support element 300
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consists of a support frame 320 equipped with a layer of a
low friction material, in particular Teflon, at the
support surface 310.

In an exemplary embodiment, the frame 320 1is of
adjustable type, in particular in height, in such a way
that it can be adapted to the different needs.

The foregoing description of specific exemplary
embodiments will so fully reveal the invention according
to the conceptual point of view, so that others, by
applying current knowledge, will be able to modify
and/or adapt in various applications the specific
exemplary embodiments without further research and
without parting from the invention, and, accordingly, it
is meant that such adaptations and modifications will
have to be considered as equivalent to the specific
embodiments. The means and the materials to realise the
different functions described herein could have a
different nature without, for this reason, departing
from the field of the invention. it is to be understood
that the phraseology or terminology that 1is employed
herein is for the purpose of description and not of

limitation.
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CLAIMS

1. System (100) for measuring the braking force of a

vehicle (50) comprising:
— a vehicle 1lift (10) provided with a platform (14)
having a support plane (15) on which, in use, said
vehicle 1is arranged, said vehicle 1lift (10) arranged
to move from a lowered configuration, in which said
support plane (15) is arrangedlsubstantially at a same
height of the floor of the room in which it is
installed and operates in a brake test bench mode for
measuring the braking force of said vehicle (50), and
a raised configuration .in. which said support plane
(15) is arranged at a predetermined height from the
floor of the room in which it is installed, in
particular to éarry out maintenance on the vehicle
(30);
— a measuring unit (60) associated with said platform
(14), said measuring unit(60) configured to measure
the vertical forces and/or the horizontal forces
acting on said support plane (15) when said vehicle
l1ift (10) operates in said brake test bench mode,
said measuring unit (60) comprising:

- at least a first measuring device (61) arranged

on a first side (11) of said platform (14);

— at least a second measuring device (62) arranged

on a second side (12) of said platform (14), said

second side (12) located opposite to said first

side (11);

characterized in that a slide unit (42) 1is further
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provided configured to cause a mutual sliding of said
first and of said second measuring device (61,62)
along a first sliding direction (110) when said
vehicle lift (10) moves from said lowered
configuration to said raised configuration and a
sliding in a second direction (110’) opposite to the
first direction, when said vehicle 1lift (10) moves
from said raised <configuration to said lowered
configuration, in such a way that said first .and said
second measuring devices (61,62) are arranged to
relatively move towards/away each other avoiding to be

subjected to stresses.

2. System (100) for measuring the braking force of a
vehicle (50), according to <claim 1, wherein said
sliding in said first sliding direction (110) is
arranged to move said first and said second measuring
device (61,62) away from each other, whereas said
sliding in said second sliding direction (110’) is
arranged to approach said first and said second

measuring device (61,62).

3. System (100) for measuring the braking force of a
vehicle (50), according to <claim 1, wherein said
sliding unit (40) 1is associated to guide means (45)
arranged to guide said mutual sliding of said first

and of said second measuring device (61,62).

4. System (100) for measuring the braking force of a
vehicle (50), according to any one of the previous
claims, wherein said sliding unit (40) comprises:

- a fixed part (41) integral to said platform (14),,

on said fixed part (41) said first measuring device
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(61) being mounted; and
— a movable part (42) arranged to slide with respect
to said platform (14), on said movable part (42) said

second measuring device (62) being mounted.

5. System (100) for measuring the braking force of a
" vehicle (50), according to claim 4, wherein said
movable part (42) of said sliding unit (40) is plate-
shaped and said guide means (45) comprises:
— at least one slotted hole (46) provided in said
movable part (42) and oriented along said sliding
direction;

- at least one reference element (47) arranged to
engage with said slotted hole (46) and fastened, in
use, 1in a seat provided in said platform.(14), in such
a way that saild movable part (42) is arranged to slide
with respect to said platform (14) in a guided and

referred way.

6. System (100) for measuring the braking force of a
| vehicle (50), according to any one of the previous
claims, wherein at least one among said first and said
second measuring device (61,62) comprises at least one
first and at 1least one second measuring element
(6la, 61b, 62a,62b) configured to measure the vertical
force and/or the horizontal force acting on said
support plane (15) during the use in said brake test

bench mode.

7. System (100) for measuring the braking force of a
vehicle (50), according to <claim 6, wherein each
measuring element (6la,6lb, 62a,62b) is a biaxial force

sensor configured to measure both the horizontal forces
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F' and the vertical forces P acting on said support

plane (15) during said test for measuring the braking

force of said vehicle (50).

System (100) for measuring the braking force of a
vehicle (50), according to any one of the previous
claims, wherein said plétform (14) consists of a
plurality of measuring plates (20a-20£f), said
plurality comprising at least a first and a second
plate (20a,20b) parallel to each other that, in use,
are arranged respectively at a first side (10a) and at
a second side (10b) of said platform (14), said first
measuring plate (20a) being crossed, in use, by the
wheels of a first side (51) of said vehicle (50), and
said second measuring plate (20b) being crossed, in
use, by the wheels of a second side (52) of said

vehicle.

System (100) for measuring the brakingA force of a
vehicle (50), according to any one of the previous
claims, wherein between said movable part (42) of said
sliding unit and said support plane (15) a friction
reduction element (80) is provided arranged to reduce
the friction during the sliding of said movable part

(42) with respect to said platform (14) .

System (100) for measuring the braking force of a
vehicle (50), according to claim 9, wherein said
friction reduction element 1is a plate positioned
between said, or each, movable part (42) of said
sliding unit (40) and said platform (14), said plate
and said movable part (42) having respective slotted

holes that, in use, are overlapped, said plate and
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said movable part (42) being constrained to said

platform (14) at said slotted holes by means of at

least one reference element.

System '(100) for measuring the braking force of a
vehicle (50), according to claim 10, wherein said, or
each, reference element is a bolt arranged to engage

with a housing provided in said platform (14).

System (100) for measuring the braking force of a
vehicle (50), according to <claim 9, wherein said
friction reduction element comprises at least one
sphere, or a roller, which are located between said
platform (14) and said movable part (42) of said slide
unit (40).

System (100) for measuring the braking force of a
vehicle (50), according to claim 9, wherein said
friction reduction element (80) is a sliding portion
(82) 1integral to said platform (14), or to said
movable part (42), and a guiding portion (81)
integral, respectively, to éaid movable part (42), or

to said platform (14).

System (100) for measuring the braking force of a
vehicle (50), according to any one of the previous
claims, wherein a plurality of support elements (300)
is also provided, each support element (300) of said
plurality having a respective support surface (310) on
which said platform (14) rests when said vehicle lift

(10) is in said lowered configuration.
System (100) for measuring the braking force of a
vehicle (50), _according to claim 14, wherein each

support element (300) consists of a support frame
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(320) equipped with a layer of a 1low friction

material, in particular Teflon, at said support

surface (310).

SYstem (100) for measuring the braking force of a
vehicle (50), according to claim 15, wherein éaid
frame (320) is of adjustable type, in particular in
height, in such a way that it can be adapted to the

different operating conditions.
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