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BACKING PLATE FOR A HAND-HELD POLISHING OR SANDING POWER TOOL, HAND-HELD

POLISHING OR SANDING POWER TOOL WITH SUCH A BACKING PLATE, AND
CORRESPONDING COMPUTER PROGRAM

(57)  The invention refers to an intelligent backing
plate (600) configured for releasable attachment to and
use with a hand-held polishing or sanding power tool
(200). The backing plate (600) has an essentially plate-
shaped form and comprises a top surface (106) havingan
attachment member (108) adapted for the releasable
attachment to a driving shaft (202) or to part (204) of
an eccentric element (206) of the polishing or sanding
power tool (200) and a bottom surface (110) adapted for
releasable attachment of a polishing or sanding member

thereto. The backing plate (600) is at least partially made
of a polyamide synthetic material. The backing plate
(600) comprises at least one sensor element (606)
adapted for measuring one or more quantities comprising
ambient parameters of an environment surrounding the
backing plate (600) and/or operational parameters of the
backing plate (600) during intended use of the backing
plate (600), and further adapted for outputting atleastone
sensor signal indicative of the one or more measured
quantities.
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Description

[0001] The present invention refers to a backing plate
configured for releasable attachment to and use with a
hand-held polishing or sanding power tool. The backing
plate has an essentially plate-shaped form and com-
prises a top surface having an attachment member
adapted for releasable attachment to a driving shaft or
to part of an eccentric element of the polishing or sanding
power tool and a bottom surface adapted for releasable
attachment of a polishing or sanding member thereto.
The backing plate is atleast partially made of a polyamide
synthetic material.

[0002] Further, the invention refers to a hand-held
polishing or sanding power tool comprising a tool hous-
ing, an electric or pneumatic motor located therein and a
driving shaft driven by the electric or pneumatic motor
and protruding from the tool housing. The power tool
further comprises a backing plate having a bottom sur-
face adapted for releasable attachment of a polishing or
sanding member thereto. The backing plate is releasably
attached to the driving shaft or to part of an eccentric
element fixedly attached to the driving shaft.

[0003] Finally, the invention refers to a computer pro-
gram product configured to be executed on a processor
of an electronic device, e.g., a mobile smartphone, a
tablet computer, a laptop computer, a polishing or sand-
ing power tool or the like, and further configured to make
the electronic device perform specific steps when exe-
cuted on the processor. Backing plates of the above-
mentioned kind as well as hand-held polishing or sanding
power tools with such backing plates attached thereto are
well-known in the prior art. Various types of backing
plates are manufactured and sold by RUPES S.p.A. from
Vermezzo (M), ltaly (see: https://www.rupes.com/cate
gory-product/consumables/consumables-backing-
pads/). In particular, backing plates are known to have a
supporting structure made of a rigid material such as
metal and/or a rigid plastic material and a damping layer
made of a resilient synthetic material, e.g., urethan, in
particular polyurethan, arranged between the supporting
structure and the bottom surface of the backing plate
adapted for releasable attachment of a polishing or sand-
ing member thereto. The supporting structure commonly
comprises an attachment member for releasable attach-
ment of the backing plate to the distal end of a driving
shaft or to part of an eccentric element of the polishing or
sanding power tool, fixedly attached to the driving shaft.
[0004] Various types of electrically operated hand-held
polishing or sanding power tools are also manufactured
and sold by RUPES S.p.A. from Vermezzo (Ml), Italy
(see: https://www.rupes.com/category-product/electric-
tools/). Various types of pneumatically operated hand-
held polishing or sanding power tools from RUPES S.p.A.
can be found here: https://www.rupes.com/category-pro
duct/pneumatic-tools/.

[0005] In the past, numerous attempts have been
made to optimise polishing and sanding power tools as
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well as polishing and sanding members (e.g., polishing
pads, sanding paper or fabric) and polishing and sanding
compounds (e.g., liquids or pastes), and to adapt them as
well as possible to the surfaces of the workpiece to be
worked on, in particular in terms of surface material as
well as surface extension and dimensions. For example,
depending on the material of the surface to be processed,
there may be different requirements regarding the speed
of the polishing or sanding power tool or the backing plate
attached thereto, respectively, as well as regarding the
type of polishing or sanding members and polishing
compounds used. These optimisations are usually based
on past information and experience gathered in labora-
tories offline through external sensor devices disposed in
a distance to and around a working surface to be worked
on by the respective polishing or sanding power tool.
[0006] Among experts in the field of polishing and
sanding with hand-held polishing or sanding power tools,
in particular in the field of vehicle detailing, there is an
increasing desire to obtain, collect and evaluate as much
information as possible about the polishing or sanding
process itself, in order to be able to further optimise it.
However, according to the current state of the art, this is
only possible with external sensor devices (e.g., a strobo-
scope to measure the rotational speed of the backing
plate, an infrared camera to measure the temperature of
the backing plate) that can measure one or more quan-
tities comprising ambient parameters and/or operational
parameters of the backing plate during intended use of
the backing plate, record/ store them and output corre-
sponding information. However, the use of external sen-
sor devices is expensive, cumbersome and complicated
and, therefore, limited to laboratories or laboratory-like
environments.

[0007] Based on the above-described prior art, itis an
object of the present invention to provide a possibility to
gather, process and output one or more quantities com-
prising ambient parameters and/or operational para-
meters of the backing plate during intended use of the
backing plate more economically, less cumbersome and
less complicated, in order to allow easy implementation
in every-day polishing or sanding processes.

[0008] This object is solved by a backing plate com-
prising the features and characteristics of claim 1. In
particular, starting from the backing plate of the above-
mentioned kind, it is suggested that the backing plate
comprises at least one sensor element adapted for mea-
suring one or more quantities comprising ambient para-
meters of an environment surrounding the backing plate
and/or operational parameters of the backing plate dur-
ingintended use of the backing plate, and further adapted
for outputting at least one sensor signal indicative of the
one or more measured quantities.

[0009] The invention suggests an intelligent backing
plate with one or more integrated sensor elements.
These integrated sensor elements have the advantage
that during intended use of the backing plate they are
positioned much closer to the region where some of the
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quantities to be measured occur. In particular, the sensor
elements are located much closer to the actual working
surface than external sensor devices commonly used in
the past. Thus, the measured quantities can be mea-
sured much more accurately than with the external sen-
sor devices in the prior art. For instance, the rotational
speed of the backing plate about the rotational axis or an
operational temperature of the backing plate during its
intended use can be measured much more accurately
with one or more internal sensor elements. The mea-
sured operational temperature of the backing plate may
be indicative of and allow determination or estimation of a
working temperature of the bottom polishing or sanding
surface of a polishing or sanding member attached to the
bottom surface of the backing plate. The working tem-
perature of the working surface during intended use of the
polishing or sanding power tool has a large impact on the
outcome and quality of the sanding or polishing process.
[0010] Furthermore, integrated sensor elements have
the advantage that they can measure, process, record/-
store and output quantities which up to now could not be
measured by the external sensor devices or only at a
considerable cost and effort. For instance, a deformation
of the backing plate or internal forces acting within the
backing plate during its intended use can be measured
much more easily with one or more internal sensor ele-
ments.

[0011] Nowadays, sensor elements are usually man-
ufactured in semiconductor technology and, therefore,
are very small and light weight. This allows integration of
one or more sensor elements into the backing plate
without any recognisable negative impact on the usability
of the backing plate and its characteristics during its
intended use.

[0012] The backing plate may have many different
forms. In particular it is contemplated that, in a view from
above onto the surface extension of the backing plate, the
backing plate has a rectangular, square, triangular or
delta-shaped form. The backing plate may have an axis
extending essentially perpendicular in respect to the sur-
face extension of the backing plate. The axis may extend
through a geometric centre, a centre of mass or a centre
of gravity of the backing plate. According to a preferred
embodiment of the invention it is suggested that the
backing plate has an essentially disc-shaped form with
a circular circumference and a rotational axis extending
through a centre of gravity of the backing plate.

[0013] According to a preferred embodiment of the
invention, the at least one sensor element is adapted
for measuring at least one of the following quantities:

- a temperature of the environment surrounding the
backing plate,

- ahumidity of the environment surrounding the back-
ing plate,

- apressure of the environment surrounding the back-
ing plate,

- a temperature of the backing plate during its in-
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tended use,

- atemperature of a bottom surface of a polishing or
sanding member working the working surface during
intended use,

- a rotational speed of the backing plate during its
intended use,

- arotational acceleration of the backing plate during
its intended use,

- anoperating time during which the backing plate isin
its intended use,

- adeformation of the backing plate during its intended
use,

- aninternal force acting within the backing plate dur-
ing its intended use,

- apressure with which the user presses the backing
plate with the sanding or polishing member attached
thereto onto the working surface,

- vibrations of the backing plate during its intended
use.

[0014] The ambient temperature is the temperature in
an environment area surrounding the surface to be
worked, the polishing or sanding power tool and the user
operating the power tool. The sensor element could be
embodied as a temperature sensor (e.g., a NTC or PTC
thermistor). In order to measure the ambient tempera-
ture, the respective sensor element is preferably located
near a top or a lateral surface of the backing plate.
[0015] The ambient humidity is the humidity or moist-
ure in an environment area surrounding the surface to be
worked, the polishing or sanding power tool and the user
operating the power tool. The sensor element could be
embodied as a humidity sensor (e.g., a hygrometer or
capacitive humidity sensor). In order to measure the
ambient humidity, the respective sensor element is pre-
ferably located near a top or a lateral surface of the
backing plate.

[0016] The ambient air pressure is the air pressure in
an environment area surrounding the surface to be
worked, the polishing or sanding power tool and the user
operating the power tool. The sensor element could be
embodied as a pressure sensor (e.g., a barometric pres-
sure sensor based on a piezoresistive or a capacitive ora
piezoelectric effect). In order to measure the ambient air
pressure, the respective sensor element is preferably
located near a top or a lateral surface of the backing plate.
[0017] Anoperational temperature of the backing plate
during its intended use can be measured best if the
respective sensor element is located near a bottom sur-
face of the backing plate which is in contact with a
polishing member attached thereto. The operating tem-
perature on the working surface is important in order to
avoid its overheating due to friction and possibly even a
damage of the working surface during sanding and pol-
ishing operations. Sanding members commonly used for
sanding operations such as a sanding paper or a sanding
fabric are usually rather thin, so that the operational
temperature of the working surface is present almost
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identically in the sanding paper or fabric and at or near the
bottom surface of the backing plate, where it can be
measured by the internal sensor element. The sensor
element could be embodied as a temperature sensor
(e.g., a NTC or PTC thermistor).

[0018] Further, a temperature of a bottom surface of a
polishing member, which is in contact with the working
surface during intended use of the power tool, can be
measured by the sensor element of the backing plate. An
overheating of the bottom surface of a polishing member
should be avoided, in particular in polishing members
comprising an open cell foam structure. Otherwise, over-
heating of the bottom surface of the polishing member
may lead to cells melting, closing and/or collapsing and to
a damage of the polishing pad, in particular of its bottom
surface, and to scratches on the working surface. The
temperature of a bottom surface of a polishing member, in
particular of a polishing member having an open cell foam
structure, and or the temperature of the working surface,
could be measured by one or more infrared thermo-
meters located in the backing plate and emitting IR-rays
towards the working surface.

[0019] If the operation temperature at the bottom sur-
face of the backing plate, at the bottom surface of the
polishing or sanding member and/or on the working sur-
face exceeds a given threshold value, the rotational
speed of the backing plate could be reduced, an alarm
(acoustic or visual) could be emitted to the user and/or the
user could press the power tool onto the working surface
in an axial direction extending parallel to the rotational
axis of the backing plate with less pressure.

[0020] An operational rotational speed of the backing
plate during its intended use can be measured best if the
respective sensor elementis located eccentrically, i.e., in
a distance to the rotational axis of the backing plate. The
sensor element could be embodied as an acceleration
sensor or as a speed sensor, e.g., a hall sensor or a
photoelectric sensor, the latter two requiring a respective
element located in a corresponding position in the tool
housing and emitting a signal (e.g., a light or a magnetic
field) which is then detected by the sensor element, i.e.,
each time the sensor element passes over the respective
element. This allows an accurate determination of the
backing plate’s operational speed during intended use of
the backing plate and possibly also a precise control and
setting of the operational speed of the backing plate and
consequently also of the polishing or sanding member
attached thereto.

[0021] An operational time during which the backing
plate is in its intended use can be measured best by
means of a timer which is started once the start of an
intended use of the backing plate has been detected,
possibly by another sensor element, and stopped when
an end of the intended use of the backing plate has been
detected, again possibly by another sensor element. The
other sensor element could be, for instance, an accel-
eration sensor or a speed sensor. The measured opera-
tional times of the backing plate may refer to each opera-
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tion cycle (from start to subsequent stop of the backing
plate) or they may be accumulated over time in order to
obtain the overall operational time of the backing plate. If
the overall operational time of a backing plate exceeds a
given threshold value, the backing plate could be re-
placed as a precautionary measure, before it is actually
damaged.

[0022] A deformation of the backing plate during its
intended use may comprise an increase of its diameter
due to centrifugal force acting on the backing plate, a
reduction of its height due to the centrifugal force, a
distortion or a wave formation (so-called warping effect),
especially at the outer edge of the backing plate, due to
high rotational speeds of the backing plate, justtoname a
few. A deformation of the backing plate can be measured
best with sensor elements in the form of a strain gauge or
a Wheatstone bridge.

[0023] Preferably, one or more of these sensor ele-
ments are placed in the backing plate where the defor-
mations typically occur. One or more respective sensor
elements could also be used to measure one or more
internal forces acting within the backing plate during its
intended use.

[0024] A pressure with which the user presses the
backing plate with the sanding or polishing member
attached thereto onto the working surface can be mea-
sured best with a pressure sensor. If the backing plate
with a polishing member comprising an open cell foam
structure attached thereto is pressed with too much
pressure onto the working surface, this may result in
the polishing pad being used similar to a damper, where
the bottom surface is practically stuck to the working
surface and only the top surface of the polishing pad
follows the working movement performed by the backing
plate. This may lead to an inefficient polishing work and to
the polishing pad being vigorously worked through, which
may lead to a premature material damage. When a
pressure too high or exceeding a given threshold value
is measured, the rotational speed of the backing plate
could be reduced, an alarm (acoustic or visual) could be
emitted to the user and/or the user could reduce the
pressure with which he presses the power tool onto
the working surface in an axial direction extending par-
allel to the rotational axis of the backing plate.

[0025] Vibrations of the backing plate can be mea-
sured best by means of an acceleration sensor. The
acceleration sensor may measure accelerations in one
direction, in two directions perpendicular to each other or
in three directions perpendicular to each other. The vi-
brations of the backing plate may be indicative of vibra-
tions of the entire power tool and/or of the tool housing
held by a user of the power tool. When vibrations too high
or exceeding a given threshold value are measured, the
rotational speed of the backing plate could be reduced or
shifted to a speed which has less vibrations, an alarm
(acoustic orvisual) could be emitted to the user and/or the
user could change the pressure with which he presses
the power tool onto the working surface in an axial
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direction extending parallel to the rotational axis of the
backing plate.

[0026] According to another preferred embodiment of
the invention, it is suggested that the backing plate com-
prises an electric energy storage device adapted for
storing electric energy and/or an electric energy genera-
tion device adapted for generating electric energy during
intended use of the backing plate, and wherein the en-
ergy storage device or the energy generation device is
connected to the at least one sensor element and pos-
sibly other electric or electronic components of the back-
ing plate in order to provide them with electric energy for
their operation.

[0027] The electric energy storage device may com-
prise one or more batteries, capacitors or the like. In
particular, it is suggested that the energy storage device
comprises one or more so-called button cells or coin
batteries. Given the fact that backing plates have a typical
limited life expectance, the electric energy storage device
could be designed such that it stores enough electric
energy necessary for operating the electric and electro-
nic components contained in the backing plate during the
expected lifetime. Alternatively, the energy storage de-
vice could also be realized rechargeable or exchange-
able. Charging of the energy storage device may be
effected inductively, conductively or by means of a char-
ging cable connected to a respective charging port which
may be located on an external surface of the backing
plate. For exchanging the energy storage device and
replacing itby a new orfullone, the energy storage device
could be located in a compartment accessible from out-
side the backing plate.

[0028] The electric energy generation device could be
configured to generate the electric energy inductively
(through (electro-) magnetic induction, similar to a dyna-
mo) or through a piezoelectric effect. Inductive genera-
tion of electric energy within the backing plate could be
realized as follows: The backing plate comprises a coil of
conductive wire. One or more permanent magnets are
located in the tool housing near and facing the backing
plate attached to the driving shaft or to part of an eccentric
element. The permanent magnets create at least one
magnetic field. During operation of the polishing or sand-
ing power tool the backing plate rotates in respect to the
tool housing. The wire coil rotates in the at least one
magnetic field, thereby generating an electric current in
the wire coil, which can be harvested, i.e., used by the
electric or electronic components of the backing plate
and/or stored in an electric energy storage device. The
energy generation device may be connected to the at
least one sensor element either directly or indirectly
through one or more other electric or electronic compo-
nents, such as through the energy storage device. For
energy generation through the piezoelectric effect, it is
suggested that a piezoelectric element is located inside
the backing plate. The piezoelectric element transforms
its mechanical deformation due to a centrifugal force
during rotation of the backing plate into electric energy

10

15

20

25

30

35

40

45

50

55

which can be harvested.

[0029] Accordingto yetanother preferred embodiment
of the invention, it is suggested that the backing plate
comprises a processing module adapted for processing
the one or more sensor signals. The processing module
preferably comprises a microprocessor or a microcon-
troller adapted for executing a computer program con-
figured to realize the processing module’s function when
executed on the microprocessor or the microcontroller.
The processing module or the computer program exe-
cuted thereon, respectively, is configured to receive the
one or more sensor signals form the at least one sensor
element and to process the received sensor signals.
Processing of the sensor signals may comprise extract-
ing the information contained in the sensor signals, i.e.,
the one or more quantities measured by the at least one
sensor element. Processing may further comprise the
generation of one or more respective electric signals
depending on the information contained in the sensor
signals. These electric signals may be forwarded to other
components within or outside the backing plate, possibly
for further processing there. Such components may com-
prise a storage device for storing the one or more quan-
tities measured by the at least one sensor element, a
visual output device, a wireless communication device,
or the like, which are described in further detail herein-
after.

[0030] The processing module could comprise a logic
for combining and/or linking two or more of the measured
quantities, in particular different types of measured quan-
tities. This could be useful in order to gain information
about the backing plate and/or other parts of the power
tool beyond the information content of the individual
measured quantities. For instance, vibrations (cinematic
energy) are caused by a rotating unbalance or an uneven
distribution of mass around an axis of rotation. In parti-
cular, the magnitude of vibrations is directly proportional
to the unbalanced mass, and the frequency of vibrations
is directly proportional to the speed of rotation around the
axis of rotation. The logic may be adapted to calculate an
optimal working point of the power tool in terms of rota-
tional speed of the backing plate, pressure with which the
backing plate or the polishing or sanding member is
pressed onto the working surface, equilibration of the
backing plate with the polishing or sanding member
attached thereto, temperature of the working surface
and/or of the bottom surface of the sanding or polishing
member during intended use, vibrations, etc. For in-
stance, a smaller orbit of the backing plate may favour
a higher rotational speed of the backing plate, whereas a
larger orbit may favour a lower rotational speed. The idea
is to find an optimal working point and to operate the
power tool in that working point in order to work with an
optimal efficiency and/or with reduced temperatures and
vibrations.

[0031] Preferably, the backing plate comprises a visual
output device for outputting visual information indicative
ofthe one or more quantities measured by the atleastone
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sensor element. It is suggested that the visual output
device is atleast partially located in an external surface of
the backing plate, in particular in the top surface of the
backing plate, in order to allow a user during intended use
of the power tool and the backing plate to visually capture
the visual information outputted by the visual output
device. More precisely, the visual output device is pre-
ferably located inside the backing plate in such a manner
that the visual information indicative of the one or more
quantities measured by the at least one sensor element
can be output to the environment surrounding the back-
ing plate and can be visually perceived by the user from
outside the backing plate. Other parts of the visual output
device which are not used for directly outputting visual
information, for instance a printed circuit board, a pro-
cessor, a co-processor, electric wires, a light generation
or backing lighting unit of the visual output device or the
like, may be located inside the backing plate.

[0032] The visual output device may comprise at least
one light spot, in particular one or more LEDs, a light
guide, an electroluminescent (EL) wire or a display de-
vice, in particular a screen. The light spots may be con-
figured to emit light of different colours. The light spots
may output different information content, i.e., different
values for the one or more quantities measured by the at
least one sensor element, by emitting light of a certain
colour and/or by emitting light continuously or intermit-
tently. A light guide may be arranged extending along a
top surface or a lateral surface of the backing plate. Light
of one or more given colours is coupled into an end of the
light guide and coupled out of the light guide along its
extension by means of de-coupling elements. The light
guide may output different information content, i.e., dif-
ferent values for the one or more quantities measured by
the at least one sensor element, by emitting light of a
certain colour and/or by emitting light continuously or
intermittently. An EL wire may be arranged extending
along a top surface or a lateral surface of the backing
plate. When applying electric current to the EL wire it will
emit light of a given colour and intensity. The EL wire may
output different information content, i.e., different values
for the one or more quantities measured by the at least
one sensor element, by emitting light at a given intensity
and/or by emitting light continuously or intermittently.
[0033] There are several types of screens/ display
technologies, which may be used in the backing plate
according to the invention. Liquid Crystal Display (LCD)
screens work by utilizing liquid crystals that manipulate
light to produce images. LCD screens can be further
categorized based on their backlighting technology, such
as LED (Light Emitting Diode) LCD or OLED (Organic
Light Emitting Diode) LCD. Organic Light Emitting Diode
(OLED) screens are known for their vibrant colours and
high contrast levels. Each pixel in an OLED screen emits
light independently, allowing for true black levels and
improved energy efficiency. E-paper, also known as elec-
tronic paper or electronic ink, is a type of display technol-
ogy that mimics the appearance of ink on paper. They
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offer high readability even in direct sunlight and consume
very little power. Active-Matrix Organic Light Emitting
Diode (AMOLED) screens are a variation of OLED tech-
nology. They use a thin-film transistor (TFT) array to
control the flow of current to individual pixels. AMOLED
screens are known for their deep blacks, high contrast,
and fast response times.

[0034] Given the fact that during intended use the
backing plate rotates rather fast (at several 1,000 rpm
and up to maximum speeds of appr. 10,000 rpm) in front
of the user’s eyes, the visual output device could be
configured to output the visual information in the form
of a holographic projection creating virtual moving ob-
jects, letters ornumbers in an areafully visible by the user
during intended use of the backing plate.

[0035] According to another preferred embodiment, it
is suggested that the backing plate comprises a wireless
communication device for wirelessly transmitting electro-
magnetic signals containing information indicative of the
one or more quantities measured by the at least one
sensor element. The wirelessly transmitted electromag-
netic signals may be received by a respective wireless
communication device of an electronic device, i.e., a
mobile smartphone, a tablet computer, a laptop compu-
ter, the polishing or sanding power tool to which the
backing plate is attached, or the like. The electromag-
netic signals received by the electronic device, i.e., the
mobile smartphone, tablet computer, laptop computer,
the power tool or the like, may be processed by a pro-
cessor of the electronic device. In particular, the proces-
sing of the electromagnetic signals comprises extracting
the information contained therein, i.e., the one or more
quantities measured by the at least one sensor element.
Then, numbers or graphics indicative of the information
contained in the received electromagnetic signals may
be outputted on a high-resolution screen of the electronic
device. This embodiment allows a convenient outputting
of the current values of the one or more quantities mea-
sured by the at least one sensor element to a user during
operation of the polishing or sanding power tool and
intended use of the backing plate. In particular, if the
information is outputted on a high-resolution screen of
the polishing or sanding power tool, to which the backing
plate is attached, the user may constantly monitor the
current values of the one or more quantities measured by
the at least one sensor element of the backing plate
during operation of the power tool.

[0036] Alternatively, the wirelessly transmitted electro-
magnetic signals may be received by the polishing or
sanding power tool to which the backing plate is attached.
Tothis enditis suggested that the power tool comprises a
respective wireless communication device adapted for
receiving the wirelessly transmitted electromagnetic sig-
nals containing information indicative of the one or more
quantities measured by at least one sensor element of
the backing plate and for generating electric signals
corresponding to the received electromagnetic signals.
In particular, it is suggested that the polishing or sanding
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power tool comprises an ECU adapted for controlling
operation of the electric or pneumatic motor, wherein
the ECU is configured to receive the electric signals
generated by the wireless communication device and
to generate and output respective control signals for
controlling operation of the electric or pneumatic motor,
depending on the one or more quantities measured by at
least one sensor element of the backing plate. This
embodiment allows a control of the power tool operation
depending on the current operational status of the back-
ing plate, measured by the at least one sensor element of
the backing plate. This has the advantage that the polish-
ing or sanding operation can be optimized in-situ and
online, i.e., during operation of the power tool and in-
tended use of the backing plate.

[0037] The wirelessly electromagnetic signals trans-
mitted by the wireless communication device of the back-
ing plate could also contain information relating to a
unique identifier of the backing plate. The identifier could
be unique for each and every backing plate or only for
certain types of backing plates, i.e., having certain dia-
meters, made of certain materials, adapted for use in
certain working movements (e.g., rotary, random-orbital,
eccentric, gear-driven). In the latter case, all backing
plates of the same type could have the same identifier.
The unique identifier could be received by a respective
wireless communication device making part of the power
tool, to which the backing plate is attached. Operation of
the power tool could be interrupted or prevented if the
unique identifier does not correspond to a given identifier.
By doing so, user safety can be increased because
operation of the power tool with a wrong type of backing
plate is avoided. Furthermore, it would be possible to
make sure that the power tool is used only together with
backing plates of a given quality and/or made by a certain
manufacturer.

[0038] The at least one internal sensor element and
possibly other electric or electronic components inte-
grated in the backing plate (e.g., the electric energy
storage device, the electric energy generation device,
the processing module and/or the wireless communica-
tion device) are preferably arranged on a printed circuit
board (PCB) and electrically contacted through conduc-
tive paths and pads provided on the PCB. The PCB may
be a rigid or a flexible board. Flexible PCBs, also known
as flex circuits or flex boards, are made of a combination
of different materials that provide flexibility and electrical
conductivity. The primary materials used in the construc-
tion of flexible PCBs include:

[0039] A substrate which is the base material of the
flexible PCB and provides mechanical support and flex-
ibility. Common substrate materials used in flexible PCBs
include polyimide (Pl) and polyester (PET). Polyimide is
the most widely used material due to its excellent thermal
stability, flexibility, and high-temperature resistance. A
copper foil which is typically very thin, usually in the range
of 9 to 70 micrometers, to maintain flexibility. Copper is
the primary conductive material used in flexible PCBs. It
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is laminated onto the substrate and acts as the conduc-
tive traces, pads, and other conductive elements. Adhe-
sive layers are used to bond the copper foil to the sub-
strate and provide mechanical stability to the flexible
PCB. They also act as insulating layers between the
conductive traces and the substrate. Coverlay, also
known as cover film or cover coat, is a protective layer
applied on top of the flexible PCB. It provides insulation,
protection against environmental factors such as moist-
ure and dust, and enhances the mechanical strength of
the circuit. A solder mask which is a layer of polymer resin
applied over the copper traces to protect them from
oxidation, solder bridging during assembly, and other
potential issues. These materials are combined and la-
minated together using heat, pressure, and adhesive
processes to create the flexible PCB.

[0040] The PCB may be arranged inside the backing
plate during manufacturing of the backing plate and may
extend over the entire circumferential extension of the
backing plate or over only part thereof. Other electric or
electronic components integrated in the backing plate,
which are not arranged on a PCB are possibly connected
to the PCB by electric wires, in particular by bonding
wires. The PCB allows easy and fast arrangement and
electric contacting of the at least one sensor element and
possibly other electric or electronic components within
the backing plate.

[0041] Due to the use of a PCB, the entire electronic
circuit comprising the PCB and the at least one sensor
element and possibly other electric or electronic compo-
nents to be arranged inside the backing plate during or
after manufacturing of the backing plate can be inserted
therein as a single unitin a single mounting process. This
significantly reduces cost and time for manufacturing the
intelligent backing plate according to the invention.
Furthermore, the PCB can be manufactured, fitted and
contacted with the electric or electronic components,
remote from the place of manufacture of the backing
plate. Preferably, the PCB is manufactured and as-
sembled in a cleanroom, particularly preferably in an
ultra-clean environment. Mounting of the entire as-
sembled PCB-unit, i.e., its insertion into the backing
plate, can be performed in a regular manufacturing en-
vironment for backing plates. No cleanroom or even an
ultra-clean environment is necessary.

[0042] If the PCB has a ring-shape with a central hole
for the attachment member of the backing plate, the PCB
may be inserted into the backing plate concentrically in
respect to the rotational axis of the backing plate. As long
as the electric or electronic components are mounted on
the PCB such that their individual weights are evenly
distributed in the circumferential direction, a well-ba-
lanced intelligent backing plate can be easily created.
It is advisable to accurately balance the at least one
sensor element and possibly other electric or electronic
components integrated into the backing plate in respect
to the rotational axis of the backing plate in order to avoid
an imbalance and resulting vibrations during the rotation
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of the backing plate about its rotational axis.

[0043] The backing plate is at least partially made of a
rigid plastic material, for instance a polyamide synthetic
material. The characteristics of the rigid plastic material
may be optimized by selectively adding carbon or glass
fibres, but also mineral or PTFE filled additives to the
plastic material. The backing plate according to the in-
vention preferably does not have a damping layer made
of a resilient synthetic material, such as urethane, in
particular polyurethan. The at least one sensor element
and possibly other electric or electronic components are
preferably arranged in the rigid plastic material which the
backing plate is made of.

[0044] In order to enhance flexural rigidity of the back-
ing plate, it may have an insert, preferably made of a rigid
plastic material and/or a metal. The insert may comprise
the attachment member for releasable attachment of the
backing plate to a distal end of the driving shaft or to part
of an eccentric element of the polishing or sanding power
tool. Theinsert may be formed by the rigid plastic material
or fixedly attached thereto, e.g., by gluing, welding or co-
moulding.

[0045] The backing plate may be made entirely of the
rigid plastic material, for instance a polyamide synthetic
material, into which the attachment member on the top
surface and possibly also an insert may be co-moulded.
The layer of hook or loops may be attached to the bottom
surface of the rigid plastic material by gluing, welding or
also co-moulding. Of course, it is conceivable that a
damping layer made of a resilient material, e.g., of an
urethane material, in particular a polyurethane material,
is provide between the rigid plastic material and the
bottom layer of hooks or loops. In that case, the layer
of hooks or loops would be attached to a bottom surface
ofthe resilient material. Further in that case, atleast some
of the electric or electronic components could also be
provided in the resilient material of the damping layer.
[0046] The backing plate may be provided with chan-
nels, holes and/or recesses in order to enable an air flow
from the working surface through the backing plate and
further into a dust extraction system. The air flow may be
used to remove dust and small particles from the working
surface, especially during a sanding operation, and/or for
cooling components of the power tool. The air flow
through the channels, holes and/or recesses provided
in the backing plate may also be used to cool the electric
or electronic components integrated into the backing
plate. Of course, if the at least one integrated sensor
element measures a temperature, care should be taken
that the measurement results are not falsified by the air
flow through the channels, holes and/or recesses of the
backing plate. Thus, a temperature sensor element is
preferably located in a distance to the channels, holes
and/or recesses.

[0047] A layer of hooks or loops of a hook and loop
fastener system may be attached to a bottom surface of
the backing plate. In particular, the layer of hooks or loops
is attached directly to the rigid plastic material. The layer
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ofhooks orloops is adapted to interact with a correspond-
ing layer of loops or hooks provided on a top surface of a
polishing or sanding member, thereby allowing releasa-
ble attachment of the polishing or sanding member to the
bottom surface backing plate. The layer of hooks orloops
comprises a carrier material web to which the hooks or
loops are fixedly attached. Preferably, the bottom surface
of the backing plate has a recessed region which is
limited in a radial direction by an outer circumferentially
extending rim section. The recessed region is preferably
made in the bottom surface of the rigid plastic material.
The carrier material web of the layer of hooks or loops is
preferably attached to the bottom surface of the backing
plate in the recessed region so that only the hooks or
loops extend beyond the circumferential rim section. The
layer of hooks or loops is preferably fixedly attached to
the bottom surface of the backing plate, for instance by
gluing, welding or (co-) moulding.

[0048] A flat disc- or ring-shaped plate, preferably
made of a rigid plastic material, may be attached to the
top surface of the backing plate, thereby possibly cover-
ing channels, holes and/or recesses opening into or
running along the top surface of the backing plate. The
flat plate preferably has a ring shape with a central hole
for receiving the attachment member. The flat plate is
preferably attached to the top surface of the backing plate
by means of gluing, welding or through a mechanical
snhap-in connection.

[0049] The entire backing plate may be manufactured
in a co-moulding process, where a support structure of
metal or the attachment member, the disc shaped plate
and/or the layer of hooks and loops are positioned in a
mould into which the heated rigid plastic material, in
particular the polyamide synthetic material, is then in-
serted. One or more of the support structure made of
metal, the attachment member, the disc shaped plate and
the layer of hooks and loops may be positioned in the
mould after the insertion of the heated rigid plastic ma-
terial. Thereafter, the mould is preferably closed by
means of a lid and the rigid plastic material is cured,
possibly under a pressure higher than the ambient pres-
sure and/or a temperature higher than the ambient tem-
perature.

[0050] The at least one sensor element and possibly
other electric or electronic components are preferably
located inside the backing plate not visible from outside
the backing plate. In particular, it is suggested that the
sensor element and possibly other electric or electronic
components are located inside the rigid plastic material,
e.g., the polyamide material, of the backing plate. Pre-
ferably, hollow cavities or recesses are defined in the
backing plate during its manufacturing, into which the at
least one sensor element and possibly other electric or
electronic components can then be inserted. However, it
is also conceivable, if the sensor element and possibly
other electric or electronic components can withstand
respective temperatures and/or the rigid plastic material
is not heated to too high a temperature during a moulding
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process, to introduce the atleast one sensor elementand
possibly other electric or electronic components into the
rigid plastic material during a co-moulding process.
[0051] Afterinsertion ofthe atleastone sensorelement
and possibly of other electric or electronic components of
the backing plate in the one or more receiving cavities, at
least part of the one or more receiving cavities are filled
with an insulating material.

[0052] These materials are often referred to as "en-
capsulants" or "underfills" and are used to protect the
electric or electronic components, compensate for me-
chanical stresses and improve the reliability of a semi-
conductor circuit. The insulating material may be an
epoxy or silicone resin, polyurethane, so-called glob
top materials or the like.

[0053] The attachment member may comprise a cen-
tral recess member having a circumferential form whichis
not rotationally symmetric in respect to the rotational axis
of the backing plate. The recess member is adapted to
receive a corresponding protrusion member attached to
orforming a distal end of the driving shaft of the power tool
or attached to part of an eccentric element. The driving
shaft may be driven by an electric or pneumatic motor of
the power tool and preferably protrudes from a tool
housing. After attachment of the backing plate to the
driving shaft, a rotational axis of the driving shaft and
the rotational axis of the backing plate are congruent. The
eccentric elementis attached with afirst side, e.g., the top
side, to a distal end of the driving shaft in a torque proof
manner, in order to transmit torque from the driving shaft
to the eccentric element. On an opposite side, e.g., the
bottom side, of the eccentric element a mallet pin is held
in the rest of the eccentric element in a manner freely
rotatable about the mallet pin’s longitudinal axis. The
mallet pin’s longitudinal axis extends in a distance and
parallel to the rotational axis of the driving shaft. When the
backing plate is attached to the distal end of the mallet
pin, the mallet pin’s longitudinal axis and the rotational
axis of the backing plate are congruent. Preferably, a
protrusion member is attached to a distal end of the mallet
pin facing away from the rest of the eccentric element.
The protrusion member is received by the corresponding
recess of the attachment member of the backing plate.
[0054] Alternatively, the attachment member may
comprise a central pin, in particular a threaded pin,
adapted to be receive in a hole, in particular a threaded
bore, provided in a distal end of the driving shaft of the
power tool or in part of an eccentric element, in particular
in a distal end of a mallet pin of the eccentric element.
[0055] Direct attachment of the backing plate to the
driving shaft will result in a rotational working movement
of the backing plate during operation of the power tool
and intended use of the backing plate. Indirect attach-
ment of the backing plate to the driving shaft by means of
an eccentric element will result in a random-orbital work-
ing movement of the backing plate. In the latter case, if
free rotation of the backing plate in respect to the tool
housing is prevented or limited, the backing plate will
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perform an eccentric movement. Finally, if the backing
plate is indirectly attached to the driving shaft by means of
a gear arrangement, in particular a planetary gear ar-
rangement, making part of the power tool, the backing
plate will perform a gear-driven working movement. The
gear arrangement defines an exact number of rotations
of the backing plate about its rotational axis depending on
the number of rotations of the driving shaft about its
respective rotational axis. With other words, the gear
arrangement defines a given ratio between the rotation
speeds of the driving shaft about its rotational axis and
the backing plate about its rotational axis.

[0056] Summingup, the presentinvention suggests an
intelligent backing plate for use with polishing or sanding
power tools, which allows a further optimization of the
polishing or sanding process, leading to higher quality
results of the polishing or sanding process.

[0057] The object of the present invention is also
solved by a polishing or sanding power tool comprising
the features and characteristics of claim 14. In particular,
it is suggested that the polishing or sanding power tool
comprises an intelligent backing plate of the type de-
scribed above.

[0058] Finally, the objectofthe presentinventionis also
solved by a computer program product comprising the
features and characteristics of claim 17. In particular, the
computer program product is configured to be executed
on a processor of an electronic device, e.g., a mobile
smartphone, a tablet computer, a laptop computer, a
polishing or sanding power tool or the like, the computer
program product further configured to realize the follow-
ing steps when executed on the processor:

- establishing a wireless communication link between
a wireless communication device of the electronic
device on the one hand and a wireless communica-
tion device of a backing plate according to the pre-
sent invention on the other hand;

- making the wireless communication device of the
electronic device receive electromagnetic signals
wirelessly transmitted by the wireless communica-
tion device of the backing plate and containing in-
formation indicative of one or more quantities mea-
sured by at least one sensor element of the backing
plate;

- processing the received electromagnetic signals;
and

- visually outputting numbers or graphics indicative of
the information contained in the received electro-
magnetic signals on a high-resolution screen of
the electronic device.

[0059] Further features, characteristics and advan-
tages of the present invention will be described herein-
after with reference to the accompanying drawings. It is
emphasized that each of the features shown in the draw-
ings may be important for the presentinvention evenif not
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explicity mentioned in the specification. Further, any
combination of features shown in the various drawings
and possibly even belonging to different embodiments of
the invention may be important for the present invention
even if that combination is not shown in the drawings and
not explicitly mentioned in the specification. The draw-
ings show:
Figure 1 a cross-sectional view of a backing plate
known in the prior art;

Figure 2 a cross-sectional view of a backing plate
according to an embodiment of the present
invention;

Figure 3 a top view on a printed circuit board with
electric and/ or electronic components
making part of a backing plate according
to the invention;

Figure 4 a top perspective view on a backing plate
according to an embodiment of the present
invention;

Figure 5 a bottom perspective view on the backing
plate from Fig. 4;

Figure 6 a top perspective view on a backing plate
according to another embodiment of the
present invention;

Figure 7 a bottom perspective view on the backing
plate from Fig. 6;

Figure 8 a top perspective view on a backing plate
according to yet another embodiment of
the present invention;

Figure 9 a bottom perspective view on the backing
plate from Fig. 8;

Figure 10  a polishing or sanding power tool accord-
ing to the present invention and an electro-
nic device with a processor configured to
execute a computer program product ac-
cording to the present invention;

Figure 11 the method steps executed by a computer
program product according to the present
invention; and

Figure 12  a cross-sectional view of a backing plate
according to another embodiment of the
present invention.

[0060] Fig. 1 shows schematically an example of a
backing plate 100 known from the prior art in a cross-
sectional view. The backing plates 10 according to the
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presentinvention may have atleast some and possibly all
of the features and characteristics of the known backing
plate 100 described hereinafter.

[0061] The backing plate 100 is configured for use with
a hand-held polishing or sanding power tool 200 (see Fig.
10). The backing plate 100 shown in these examples has
an essentially disc-shaped form with a circular circum-
ference 102 and a rotational axis 104 extending through a
centre of the backing plate 100. The backing plate 100
further comprises a top surface 106 having an attach-
ment member 108 adapted for releasable attachment to
adriving shaft 202 or to a part 204 of an eccentric element
206 of the polishing or sanding power tool 200 (see Fig.
10) and a bottom surface 110 adapted for releasable
attachment of a polishing member 400 or a sanding
member 500 thereto.

[0062] The backing plate 100 may have a supporting
structure 114 made of a rigid plastic material such as
polyamide, for flexural rigidity of the backing plate 100. A
damping layer 112 made of a resilient material such as
urethan, in particular polyurethan, may be located be-
tween the supporting structure 114 and the bottom sur-
face 110 of the backing plate 100. The backing plate 100
may have an insert 116, preferably made of a rigid plastic
material or a metal. The insert 116 may comprise the
attachment member 108 for releasable attachment of the
backing plate 100 to the driving shaft 202 or to the part
204 of the eccentric element 206 of the polishing or
sanding power tool 200.

[0063] Thebackingplate 100, in particularthe damping
layer 112, may be provided with channels 118, holes 120
and/or recesses 122 in order to enable an air flow from a
working surface 124 through respective openings or
holes 502 provided in a sanding member 500 attachable
to the bottom surface 110 of the backing plate 100. When
attached to the backing plate 100, the openings 502 of the
sanding member 500 are aligned with the holes 120
and/or recesses 122 of the backing plate 100. The air
flow further flows through the channels 118, holes 120
and/or recesses 122 of the backing plate 100 and finally
into a dust extraction system (not shown). The air flow
may be used to remove dust and small particles from the
working surface 124, especially during a sanding opera-
tion, and/or for cooling components, especially electric or
electronic components, of the power tool 200.

[0064] Alayer 126 of hooks or loops of a hook and loop
fastener system may be attached to a bottom side of the
damping layer 112, forming the bottom surface 110 of the
backing plate 100. The layer 126 of hooks or loops is
adapted to interact with a corresponding layer 402; 504 of
loops or hooks provided on a top surface 404; 506 of the
polishing member 400 or the sanding member 500,
thereby allowing releasable attachment of the polishing
or sanding member 400; 500 to the backing plate 100.
[0065] A flat disc shaped plate 128 may be attached to
a top side of the supporting structure 114 and/or the
damping layer 112, forming or making part of the top
surface 106 of the backing plate 100, possibly covering
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channels 118, holes 120 and/or recesses 122 opening
into or running along the top side of the supporting
structure 114 and/or the damping layer 112. The disc
shaped plate 128 preferably has a ring shape with a
central hole 130 for the attachment member 108 (or
the driving shaft 202 or the attachment part 204 of the
eccentric element 206 of the power tool 200) to pass
through. The disc shaped plate 128 may be made of a
rigid plastic material.

[0066] The disc shaped plate 128 and/or the layer 126
of hooks or loops may be attached to the supporting
structure 114 and/or the damping layer 112 by gluing,
welding or during a co-moulding process. The entire
known backing plate 100 may be manufactured in a
co-moulding process, where the support structure 114,
the metal insert 116 or the attachment member 108, the
disc shaped plate 128 and/or the layer 126 of hooks and
loops are positioned in a mould into which the heated
urethan material is introduced. One or more of the sup-
port structure 114, the metal insert 116, the attachment
member 108, the disc shaped plate 128 and the layer 126
of hooks and loops may be positioned in the mould after
the insertion of the heated urethan material. Thereafter,
the mould is preferably closed by means of a lid and the
urethan material is cured, possibly under a pressure
higher than the ambient pressure and/or a temperature
higher than the ambient temperature.

[0067] Even though, possibly not explicitly mentioned
and/or possibly not explicitly shown in the drawings, the
above-described features and characteristics of the
known backing plate 100 shown in Fig. 1 may also each
be presentin a backing plate 600 according to the present
invention, each feature and characteristic either alone or
in any combination with other features and characteris-
tics mentioned above or hereinafter. Features and char-
acteristics also present in the backing plate 600 accord-
ing to the invention have been assigned the same re-
ference signs as in the known backing plate 100.
[0068] The backing plate 600 may have many different
forms. For instance, in a view from above onto a surface
extension of the backing plate 600, the backing plate 600
may have a rectangular, square, triangular or delta-
shaped form. The backing plate 600 may have an axis
extending essentially perpendicular in respect to its sur-
face extension. The axis may extend through a geometric
centre, a centre of mass or a centre of gravity of the
backing plate 600. According to a preferred embodiment
of the invention, shown in the accompanying drawings, it
is suggested that the backing plate 600 has an essentially
disc-shaped form with a circular circumference 102 and a
rotational axis 104 extending through a centre of gravity
of the backing plate 600.

[0069] A preferred embodiment of the backing plate
600 according to the present invention is shown in Fig.
12. The backing plate 600 has a disc-shaped circular
form with a diameter in the range of approximately 8 cmto
20 cm, preferably around 15 cm. The backing plate 600
has an attachment member 108 on its top surface 106
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and a layer 126 of hooks or loops on its bottom surface
110. For the rest, the backing plate 600 may have almost
any external design deemed suitable for the intended use
of the backing plate 600. In particular, the backing plate
600 may be made at least partially of a rigid plastic
material, in particular a polyamide synthetic material,
also known as Nylon. In the backing plate 600 shown
in Fig. 12, the supporting structure 114 is made of the rigid
plastic material. There is no damping layer 112 provided
in the backing plate 600 of Fig. 12.

[0070] As shown in Fig. 12, the bottom surface 110 of
the backing plate 600 has a recessed region 602 which is
limited in a radial direction by an outer circumferentially
extending rim section 604. The recessed region 602 is
made in the rigid plastic material forming the supporting
structure 114. A carrier material web of the layer 126 of
hooks or loops is preferably attached to the bottom sur-
face 110 of the backing plate 600 in the recessed region
602 so that only the hooks or loops attached to the carrier
material web extend beyond the circumferential rim sec-
tion 604. The layer 126 of hooks or loops is preferably
fixedly attached to the bottom surface 110 of the backing
plate 600, for instance by gluing, welding or (co-)mould-
ing.

[0071] Itis suggested that the backing plate 600 com-
prises at least one sensor element 606 adapted for
measuring one or more quantities comprising ambient
parameters of an environment surrounding the backing
plate 600 and/or operational parameters of the backing
plate 600 during intended use of the backing plate 600,
and further adapted for outputting at least one sensor
signal indicative of the one or more measured quantities.
[0072] The one or more sensor elements 606 may be
located in any possible location, preferably inside the
backing plate 600 or its supporting structure 114, respec-
tively. One or more receiving cavities or receptacles 608
for receiving one or more sensor elements 606 may be
provided in the backing plate 600 or its supporting struc-
ture 114, respectively. In the example of Fig. 12, a plurality
of receiving cavities or receptacles 608a are provided in
the top surface 106 of the backing plate 600. Preferably,
the receptacles 608a are located along an outer edge of
the backing plate 600 spaced apart from each otherin the
circumferential direction. In this example, four recepta-
cles 608a (only three are visible in the cross-sectional
view of Fig. 12) are provided in the backing plate 600
spaced apart from each other by 90°. The receptacles
608a are configured to receive first sensor elements
606a (only two are visible in Fig. 12).

[0073] Additionally or alternatively, the backing plate
600 may comprise a central receiving cavity or receptacle
608b extending symmetrically about the rotational axis
104. The receptacle 608b is configured to receive one or
more sensor elements 606b.

[0074] After positioning the sensor elements 606 in the
receptacles 608 and after electric contacting the sensor
elements 606 with other electric or electronic compo-
nents provided in the backing plate 600, at least part of
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the receptacles 608 can be filled with an insulating ma-
terial. These materials are often referred to as "encap-
sulants" or "underfills" and are used to protect the sensor
elements 606 and possibly other electric or electronic
components located inside the receptacles 608, com-
pensate for mechanical stresses and improve the relia-
bility of a semiconductor circuit. The insulating material
may be an epoxy or silicone resin, polyurethane, so-
called glob top materials or the like.

[0075] Instead of positioning one or more sensor ele-
ments 606 in one or more receptacles 608, it would also
be possible to insert one or more sensor elements 606 in
the material, in particular in the rigid plastic material of the
supporting structure 114, preferably in the polyamide
synthetic material, of the backing plate 600 during a
co-moulding process, i.e., during manufacturing of the
backing plate 600 by means of a co-moulding process
(see Fig. 2).

[0076] The invention suggests an intelligent backing
plate 600 with one or more integrated sensor elements
606. These sensor elements 606 integrated in the back-
ing plate 600 have the advantage that during intended
use of the backing plate 600 they are positioned much
closer to the region where some or all of the quantities to
be measured occur. In particular, the sensor elements
606 are located much closer to the polishing member 400
orsanding member 500 attached to the backing plate 600
or to the working surface 124 than external sensor de-
vices commonly used in the past. Thus, the measured
quantities can be measured in-situ and much more ac-
curately than with the external sensor devices in the prior
art. Forinstance, the rotational speed of the backing plate
600 about the rotational axis 104 or an operational tem-
perature of the backing plate 600 during its intended use
can be measured much more accurately with one or more
internal sensor elements 606. The measured operational
temperature of the backing plate 600 may be indicative of
and allow determination or estimation of a working tem-
perature of a polishing or sanding surface 406; 508 of a
polishing or sanding member 400; 500 attached to the
bottom surface 110 of the backing plate 600. The working
temperature of the working surface 124 during intended
use of the polishing or sanding power tool 200 has a large
impact on the outcome and quality of the sanding or
polishing process.

[0077] Furthermore, sensor elements 606 integrated
into the backing plate 600 have the advantage that they
can measure, process, record/store and output quanti-
ties which up to now could not be measured by the
external sensor devices or only at a considerable cost
and effort. For instance, a deformation of the backing
plate 600 orinternal forces acting within the backing plate
600 during its intended use can be measured much more
easily with one or more respective internal sensor ele-
ments 606.

[0078] Preferably, the sensor elements 606 are man-
ufactured in semiconductor technology and, therefore,
are very small in size and light in weight. This allows
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integration of one or more sensor elements 606 into the
backing plate 600 without any recognisable negative
impact on the usability of the backing plate 600 and its
characteristics during its intended use.

[0079] Itis suggested thatthe sensorelements 606 are
configured to measure at least one of the following quan-
tities:

- a temperature of the environment surrounding the
backing plate 600,

- ahumidity of the environment surrounding the back-
ing plate 600,

- apressure of the environment surrounding the back-
ing plate 600,

- a temperature of the backing plate 600 during its
intended use,

- a temperature of a bottom surface 406, 508 of a
polishing or sanding member 400, 500 working the
working surface 124 during intended use,

- arotational speed of the backing plate 600 during its
intended use,

- a rotational acceleration of the backing plate 600
during its intended use,

- anoperating time during which the backing plate 600
is in its intended use,

- a deformation of the backing plate 600 during its
intended use,

- aninternal force acting within the backing plate 600
during its intended use,

- apressure with which the user presses the backing
plate 600 with the sanding or polishing member 400,
500 attached thereto onto the working surface 124,

- vibrations of the backing plate 600 during its in-
tended use.

[0080] The sensorelement 606 for measuring the am-
bient temperature could be embodied as a temperature
sensor (e.g., a NTC or PTC thermistor). In order to
measure the ambienttemperature, the respective sensor
element 606 is preferably located near a top surface 106
or a lateral surface 107 of the backing plate 600.
[0081] The sensor element 606 for measuring the am-
bient humidity or moisture could be embodied as a hu-
midity sensor (e.g., a hygrometer or capacitive humidity
sensor). In order to measure the ambient humidity, the
respective sensor element 606 is preferably located near
the top surface 106 or the lateral surface 107 of the
backing plate 600.

[0082] The sensorelement 606 for measuring the am-
bient air pressure could be embodied as a pressure
sensor (e.g., a barometric pressure sensor based on a
piezoresistive, a capacitive or a piezoelectric effect). In
orderto measure the ambient air pressure, the respective
sensor element 606 is preferably located near the top
surface 106 or the lateral surface 107 of the backing plate
600.

[0083] Anoperational temperature of the backing plate
600 during its intended use can be measured best if the
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respective sensor element 606 is located near a bottom
surface 110 of the backing plate 600 which is in contact
with the polishing or sanding member 400; 500 attached
thereto. In particular for sanding operations, the operat-
ing temperature on the working surface 124 is important
in order to avoid overheating of the working surface 124
due to friction, and possibly even a damage of the work-
ing surface 124. Sanding members 500 commonly used
for sanding operations such as a sanding paper or a
sanding fabric are usually rather thin, so that the working
temperature of the working surface 124 is present almost
identically at or near the bottom surface 110 of the back-
ing plate 600, where it can be measured by the internal
sensor element 606. If the measured operation tempera-
ture exceeds a given threshold value, the rotational
speed of the backing plate 600 could be reduced or
the user could be prompted to reduce pressure with
which he presses the power tool 200 onto the working
surface 124 in an axial direction extending parallel to the
rotational axis 104 of the backing plate 600. The sensor
element 606 could be embodied as a temperature sensor
(e.g., a NTC or PTC thermistor).

[0084] A temperature of a bottom surface 406 of a
polishing member 400, which is in contact with the work-
ing surface 124 during intended use of the power tool
200, can be measured by a temperature sensor element
of the backing plate 600, e.g., an infrared thermometer
located in the backing plate 600 and emitting IR-rays
towards the working surface 124. An overheating of the
bottom surface 406 of a polishing member 400 should be
avoided, in particular in polishing members 400 compris-
ing an open cell foam structure. Otherwise, the cells of the
polishing member 400 may melt together, close and/or
collapse and the polishing pad 400 may be damaged, in
particular on its bottom surface 406. Scratches on the
working surface 124 may be the result.

[0085] The temperature could also be measured by a
temperature sensor element at a central metal screw (not
shown) holding the backing plate 600 in respect to the
tool shaft 202 of the power tool 200 or in respect to the
mallet pin 204 of an eccentric element 206 in an axial
direction. Mechanical friction inside the eccentric ele-
ment 206 or its bearings 222, respectively, may lead to
elevated temperatures which are transmitted to the cen-
tral screw and which may be sensed by a temperature
sensor element of the backing plate 600. The central
screw extends through a central hole provided in the
backing plate 600, similar to the central hole provided
in the backing plate 100 of the prior art shown in Fig. 1,
extending along the rotational axis 104. The central
screw is accessible by the temperature sensor element,
to measure the temperature of the central screw, through
the central hole. The temperature sensor element may
even measure the temperature of a polishingpad 400 ora
sanding pad 500 attached to the bottom surface 110 of
the backing plate 600 through the central hole.

[0086] An operational rotational speed of the backing
plate 600 during its intended use can be measured best if
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the respective sensor element 606 is located eccentri-
cally, i.e., in a distance to the rotational axis 104 of the
backing plate 600. The sensor element 606 could be
embodied as an acceleration sensor or as a speed sen-
sor, e.g., a hall sensor or a photoelectric sensor, the latter
two requiring a respective (transducer) element located
in a corresponding position in a tool housing 208 and
emitting a signal or creating a field (e.g., emitting light or
creating a magnetic field) which is then detected by the
sensor element 606, i.e., each time the sensor element
606 passes over the respective (transducer) element
during rotation of the backing plate 600. This allows an
accurate determination of the backing plate’s operational
speed during intended use of the backing plate 600 and
possibly also a precise control and setting of the opera-
tional speed of the backing plate 600 and consequently
also of the polishing or sanding member 400; 500 at-
tached thereto. Control of the operational speed of the
backing plate 600 can be achieved by controlling the
speed of a motor 210 of the power tool 200. This will
be described in further detail below.

[0087] An operational time during which the backing
plate 600 is in its intended use can be measured best by
means of a timer which is started once the start of an
intended use of the backing plate 600 has been detected,
possibly by another sensor element, and stopped when
an end of the intended use of the backing plate 600 has
been detected, again possibly by another sensor ele-
ment. The other sensor element could be, forinstance, an
acceleration sensor or a speed sensor. The measured
operational times of the backing plate 600 may refer to
each operation cycle (from start to subsequent stop of the
backing plate 600) or they may be accumulated over time
in order to obtain the overall operational time the backing
plate 600 has been working in its intended use. If the
overall operational time of the backing plate 600 exceeds
a given threshold value, the backing plate 600 could be
replaced as a precautionary measure, before itis actually
damaged.

[0088] Adeformation ofthe backing plate 600 during its
intended use may comprise an increase of its diameter
due to centrifugal force acting on the backing plate 600, a
reduction of its height due to the centrifugal force, a
distortion or a wave formation (so-called warping effect),
especially at the outer edge of the backing plate 600, due
to high rotational speeds of the backing plate 600, just to
name a few. A deformation of the backing plate 600 can
be measured best with sensor elements 606 comprising
a strain gauge or a Wheatstone bridge. Preferably, one or
more of these sensor elements 606 are placed in that part
of the backing plate 600 where the deformations typically
occur. One or more respective sensor elements 606
could also be used to measure one or more internal
forces acting within the backing plate 600 during its
intended use. If the deformation (e.g., warping effect)
and/or the internal forces are too large, damage of the
backing plate 600 or of the polishing or sanding member
400; 500 attached thereto may occur and/or the result of
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the polishing or sanding operation could be of inferior
quality. This can be prevented by reducing the rotational
speed of the backing plate 600 or of the power tool’s
motor 210, respectively, if one or more measured values
exceed one or more given threshold values.

[0089] Additionally, the backing plate 600 may com-
prise one or more other electric or electronic components
attached to or located inside the backing plate 600. For
instance, an electric energy storage device 610 adapted
for storing electric energy and/or an electric energy gen-
eration device 612 adapted for generating electric energy
during intended use of the backing plate 600 could be
located inside the backing plate 600. The energy storage
device 610 or the energy generation device 612 may be
connected to the at least one sensor element 606 and
possibly other electric or electronic components of the
backing plate 600 in order to provide them with electric
energy for their operation.

[0090] The electric energy storage device 610 may
comprise one or more batteries, capacitors or the like.
In particular, it is suggested that the energy storage
device 610 comprises one or more so-called button cells
or coin batteries 614. In Fig. 12, two receiving cavities or
receptacles 608c are provided in the backing plate 600 on
opposing sides inrespect to the rotational axis 104. Three
coin batteries 614 are arranged in each of the receptacles
608c. Alternatively, the energy storage device 610 could
also be realized rechargeable or exchangeable. Char-
ging of the energy storage device 610 may be effected
inductively, conductively or by means of a charging cable
(not shown) connected to a respective charging port 616
which may be located on an external surface, e.g., in Fig.
12 on the top surface 106, of the backing plate 600. For
exchanging the energy storage device 610 and replacing
it by a new or full one, the energy storage device 610
could be located in a compartment or receptacle 608c
accessible from outside the backing plate 600, possibly
closed by a removable cover.

[0091] The electric energy generation device 612
could be configured to generate the electric energy in-
ductively (through (electro-) magnetic induction, similar
to a dynamo) or through a piezoelectric effect. The en-
ergy generation device 612 may be connected to the at
least one sensor element 606 either directly or indirectly
through one or more other electric or electronic compo-
nents, such as through the energy storage device 610.

[0092] The backing plate 600 may also comprise a
processing module 618 adapted for receiving and pro-
cessing the one or more sensor signals. The processing
module 618 preferably comprises a microprocessor or a
microcontroller adapted for executing a computer pro-
gram configured to realize the processing module’s func-
tion when executed on the microprocessor or the micro-
controller. The processing module 618 or the computer
program executed thereon, respectively, is configured to
receive the one or more sensor signals form the at least
one sensor element 606 and to process the received
sensor signals. Processing of the sensor signals may
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comprise extracting the information contained in the
sensor signals, i.e., the one or more quantities measured
by the at least one sensor element 606. Processing may
further comprise the generation of one or more respec-
tive electric signals depending on the information con-
tained in the sensor signals. These electric signals may
be forwarded to other components within or outside the
backing plate 600, possibly for further processing there.
Such components may comprise a storage device for
storing the one or more quantities measured by the at
least one sensor element, a visual output device, a
wireless communication device, or the like, which are
described in further detail hereinafter.

[0093] The processing module 618 could comprise a
logic for combining and/or linking two or more of the
measured quantities, in particular different types of mea-
sured quantities. This could be useful in order to gain
information about the backing plate 600 and/or other
parts of the power tool 200 (e.g., the polishing member
400 or the sanding member 500 attached to the backing
plate 600, the motor 210, a gear mechanism connecting a
motor shaft with the driving shaft 202, or the like) beyond
the information content of the individual measured quan-
tities. The logic may be adapted to calculate an optimal
working point of the power tool 200 in terms of rotational
speed of the backing plate 600, pressure with which the
backing plate 600 or the polishing or sanding member
400, 500 is pressed onto the working surface 124, equili-
bration of the backing plate 600 with the polishing or
sanding member 400, 500 attached thereto, temperature
of the working surface 124 and/or of the bottom surface
406, 508 of the polishing or sanding member 400, 500
during intended use, vibrations, etc.

[0094] The backing plate 600 may also comprise data
storage means, e.g., ROM- or RAM-memory, for storing
one or more values of the quantities measured by the at
least one sensor element 606.

[0095] The backing plate 600 may further comprise
one or more acoustic and/or visual alarm elements,
which are adapted to emit an alarm signal to the user
of the power tool 200 when one or more of the measured
quantities (e.g., vibrations (magnitude and/or frequency),
possibly integrated over time; pressure; temperature,
etc.) leaves a value range and/or exceeds a threshold
value.

[0096] The backing plate 600 may also be provided
with one or more buttons or keys (not shown) for initiating
certain tasks in the backing plate. The button or keys may
be physical, mechanically operated or they may be vir-
tual, displayed on a touch screen making part of the
backing plate 600, similar to screen 624 shown in Fig.
3. Preferably, the buttons or keys are provided on the top
surface 106 of the backing plate 600. The buttons or keys
may be adapted to start an internal timer of the backing
plate 600 or a countdown upon pressing by the user. The
timer or countdown may represent an optimal remaining
time for performing a polishing or sanding operation of the
working surface 124 depending on the pressure, with
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which the backing plate 600 and the polishing or sanding
member 400, 500 is pressed onto the working surface
124, on the rotational speed of the backing plate 600, on
the type of polishing or sanding material used, on the type
of polishing paste or liquid used, on the type of material of
the working surface 124 and/or possibly other working
parameters. The buttons or keys may also be actuated in
order to provide for a pairing of a wireless communication
device 626 of the backing plate 600 (see Fig. 3) with a
respective wireless communication device 702; 212 ofan
external electronic device (see Fig. 10).

[0097] The backing plate 600 may also comprise a
visual output device 620 for outputting visual information
indicative of the one or more quantities measured by the
at least one sensor element 606. It is suggested that the
visual output device 600 is at least partially located in an
external surface of the backing plate 600, in particular in
the top surface 106 of the backing plate 600, in order to
allow a user during intended use of the power tool 200
and of the backing plate 600 to visually capture the visual
information outputted by the visual output device 620.
Other parts of the visual output device 620 which are not
used for directly outputting visual information, for in-
stance a printed circuit board, a processor, a co-proces-
sor, electric wires, a light generation or backing lighting
unit or the like, may be located inside the backing plate
600.

[0098] The visual output device 620 may comprise at
least one light spot 622 (see Fig. 12), in particular one or
more LEDs, alight guide, an electroluminescent (EL) wire
oradisplay device, in particular a screen 624 (see Fig. 3),
in particular a high-resolution display. The light spots 622
may be configured to emit light of different colours. The
light spots 622 may output different information content,
i.e., different values for the one or more quantities mea-
sured by the at least one sensor element 606, by emitting
light of a certain colour and/or by emitting light continu-
ously or intermittently. A light guide may be arranged
extending along the top surface 106 or the lateral surface
107 of the backing plate 600. Light of one or more given
colours is coupled into an end of the light guide and
coupled out of the light guide radially along its longitudinal
extension by means of de-coupling elements. The light
guide may output different information content, i.e., dif-
ferent values for the one or more quantities measured by
the at least one sensor element 606, by emitting light of a
certain colour and/or by emitting light continuously or
intermittently. An EL wire may be arranged extending
along the top surface 106 or the lateral surface 107 of the
backing plate 600. When applying electric current to the
EL wire it will emit light radially along its longitudinal
extension, the light being of a given colour and intensity.
The EL wire may output differentinformation content, i.e.,
different values for the one or more quantities measured
by the atleast one sensor element 606, by emitting light at
a given intensity and/or by emitting light continuously or
intermittently.

[0099] There are several types of technologies for
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screens/ displays 624, which may be used as visual
output device 620 in the backing plate 600 according
to the invention. Liquid Crystal Display (LCD) screens
work by utilizing liquid crystals that manipulate light to
produce images. LCD screens can be further categorized
based on their backlighting technology, such as LED
(Light Emitting Diode) LCD or OLED (Organic Light Emit-
ting Diode) LCD. Organic Light Emitting Diode (OLED)
screens are known for their vibrant colours and high
contrast levels. Each pixel in an OLED screen emits light
independently, allowing for true black levels and im-
proved energy efficiency. E-paper, also known as elec-
tronic paper or electronic ink, is a type of display technol-
ogy that mimics the appearance of ink on paper. They
offer high readability even in direct sunlight and consume
very little power. Active-Matrix Organic Light Emitting
Diode (AMOLED) screens are a variation of OLED tech-
nology. They use a thin-film transistor (TFT) array to
control the flow of current to individual pixels. AMOLED
screens are known for their deep blacks, high contrast,
and fast response times.

[0100] Given the fact that during intended use the
backing plate 600 rotates rather fast (at several 1,000
rpm and up to maximum speeds of appr. 10,000 rpm) in
frontofthe user’s eyes, the visual output device 620 could
be configured to output the visual information in the form
of a holographic projection creating virtual moving ob-
jects, letters or numbers in an areafully visible by the user
during intended use of the backing plate 600.

[0101] The backing plate 600 may also comprise a
wireless communication device 626 for wirelessly trans-
mitting electromagnetic signals 628 containing informa-
tion indicative of the one or more quantities measured by
the at least one sensor element 606. The wirelessly
transmitted electromagnetic signals 628 may be received
by a respective wireless communication device 702; 212
of an external electronic device (see Fig. 10), i.e., a
mobile smartphone 700, a tablet computer, a laptop
computer, the polishing or sanding power tool 200 to
which the backing plate 600 is attached, or the like.
The electromagnetic signals 628 received by the electro-
nic device 700; 200 may be processed by a processor
704; 214 of the electronic device 700; 200. In particular,
the processing of the electromagnetic signals 628 may
comprise extracting the information contained therein,
i.e., the one or more quantities measured by the at least
one sensor element 606. Then, numbers or graphics 706
indicative of the information contained in the received
electromagnetic signals 628 may be outputted on a high-
resolution screen 708; 216 of the electronic device 700;
200. This embodiment allows a convenient outputting of
the current values of the one or more quantities mea-
sured by the at least one sensor element 606 to a user
during operation of the polishing or sanding power tool
200 and intended use of the backing plate 600. In parti-
cular, if the information is outputted on a high-resolution
screen 216 of the polishing or sanding power tool 200, to
which the backing plate 600 is attached, the user may
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constantly monitor the current values of the one or more
quantities measured by the at least one sensor element
606 of the backing plate 600 during operation of the
power tool 200.

[0102] Alternatively or additionally, the wirelessly
transmitted electromagnetic signals 628 containing in-
formation indicative of the one or more quantities mea-
sured by at least one sensor element 606 of the backing
plate 600 may be received by the respective wireless
communication device 212 of the polishing or sanding
power tool 200 to which the backing plate 600 is attached.
The respective wireless communication device 212 may
be adapted to receive the wirelessly transmitted electro-
magnetic signals 628 and to generate electric signals
corresponding to the received electromagnetic signals.
In particular, it is suggested that the polishing or sanding
power tool 200 comprises an ECU 214 adapted for con-
trolling operation of the electric or pneumatic motor 210.
The ECU 214 is configured to receive the electric signals
generated by the wireless communication device 212
and to generate and output respective control signals
for controlling operation of the electric or pneumatic
motor 210, depending on the one or more quantities
measured by at least one sensor element 606 of the
backing plate 600. This embodiment allows a control of
the power tool operation depending on the current op-
erational status of the backing plate 600, measured by
the at least one internal sensor element 606 of the back-
ing plate 600. This has the advantage that the polishing or
sanding operation can be optimized in-situ and online,
i.e., during operation of the power tool 200 and intended
use of the backing plate 600.

[0103] The wirelessly electromagnetic signals 628
transmitted by the wireless communication device 626
of the backing plate 600 could also contain information
relating to a unique identifier of the backing plate 600. The
identifier could be unique for each and every backing
plate 600 or only for certain types of backing plates 600,
i.e., having certain diameters, made of certain materials,
adapted for use in certain working movements (e.g.,
rotary, random-orbital, eccentric, gear-driven) or the like
types. In the latter case, all backing plates 600 of the
same type could have the same identifier. The unique
identifier could be received by the respective wireless
communication device 212 making part of the power tool
200, to which the backing plate 600 is attached. Opera-
tion of the power tool 200 could be interrupted or pre-
vented or otherwise altered if the received unique identi-
fier does not correspond to one or more predefined
identifiers. By doing so, user safety can be increased
because operation of the power tool 200 with a wrong
type of backing plate 600 is prevented. Furthermore, it
would be possible to make sure that the power tool 200 is
used only together with backing plates 600 of a given high
quality and/or made by a certain manufacturer.

[0104] The electromagnetic signal 628 may be any
given radio signal in any given frequency range. The
information contained in the electromagnetic signal
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628 can be transmitted according to any transmission
protocol known to the skilled person or yet to be devel-
oped, e.g., a WiFi-protocol, a 3G-, 4G- or 5G mobile
cellular phone protocol, a Bluetooth-protocol, a Zig-
Bee-protocol, an RFID-protocol, an NFC-protocol or
the like.

[0105] The at least one internal sensor element 606
and possibly other electric or electronic components 610,
612,618,620, 626 integrated in the backing plate 600 are
preferably arranged on a printed circuit board (PCB) 630
(see Fig. 3) and electrically contacted through conductive
paths 632 and pads provided on the PCB 630. The PCB
630 may be a rigid or a flexible board.

[0106] The conductive paths 632 shown in the exam-
ple of Fig. 3 are drawn only schematically and may
comprise the following: conductive paths 632a which
interconnect the electric energy storage device 610 with
the sensor elements 606b; a conductive path 632b which
interconnects the electric energy storage device 610 with
the processing module 618; a conductive path 632c
which interconnects the electric energy storage device
610 with the visual output device 620; a conductive path
632d which extends the conductive path 632c thereby
interconnecting the electric energy storage device 610
with the wireless communication device 626. The con-
ductive paths 632a to 632d provide electric energy to the
respective electric or electronic components 606b, 610,
618, 620, 626. Further, the following conductive paths for
providing electric signals to the respective electric or
electronic components may be provided: conductive
paths 632e which interconnect the sensor elements
606b with the processing module 618; a conductive path
632f which interconnects the processing module 618 with
the visual output device 620; and a conductive path 632g
which interconnects the processing module 618 with the
wireless communication device 626.

[0107] The PCB 630 may be arranged inside the back-
ing plate 600 during manufacturing of the backing plate
600 and may extend over the entire circumferential ex-
tension of the backing plate 600 or over only part thereof.
Other electric or electronic components integrated in the
backing plate, which are not arranged on a PCB are
possibly connected to the PCB 630 by electric wires, in
particular by bonding wires. The PCB 630 allows easy
and fast arrangement and electric contacting of the at
least one sensor element 606 and other electric or elec-
tronic components 610, 612, 618, 620, 626 within the
backing plate 600. In the embodiment of Fig. 3, the PCB
630 is located inside a central receptacle 608b.

[0108] The PCB 630 has a ring-shape with a central
hole 130 for the attachment member 108 of the backing
plate 600. The PCB is inserted into the backing plate 600
concentrically in respect to the rotational axis 104 of the
backing plate 600. It is suggested that the electric or
electronic components 606, 610, 612, 618, 620, 626
are mounted on the PCB 630 such that their individual
weights are evenly distributed in the circumferential di-
rection and a well-balanced intelligent backing plate 600
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can be obtained. It is advisable to accurately balance the
electric or electronic components 606, 610, 612, 618,
620, 626 integrated into the backing plate 600 in respect
to the rotational axis 104 in order to avoid an imbalance
and resulting vibrations during the rotation of the backing
plate 600 about its rotational axis 104.

[0109] The backing plate is at least partially made of a
rigid plastic material, for instance a polyamide synthetic
material. In its surface extension the backing plate 600
according to the invention preferably does not comprise a
damping layer 112, but only the supporting structure 114
made of the rigid plastic material (see Figs. 2, 3, 6, 7, 10,
12). The atleastone sensor element 606 and possibly the
other electric or electronic components 610, 612, 618,
620, 626 are preferably arranged in the rigid plastic
material of the supporting structure 114.

[0110] Alternatively, in some embodiments, the back-
ing plate 600 may indeed have a damping layer 112
provided between a bottom side of the supporting struc-
ture 114 and the layer 126 of hooks or loops constituting
the bottom surface 110 of the backing plate 100 (see Figs.
4,5,8,9). The damping layer 112 is preferably made of a
resilient synthetic material, such as urethane, in particu-
lar polyurethan.

[0111] The attachment member 108 may comprise a
central recess member 132 having a circumferential form
which is not rotationally symmetric in respect to the
rotational axis 104 of the backing plate 600 (see Fig.
4). The recess member 132 is adapted to receive a
protrusion member attached to or forming a distal end
of the driving shaft 202 of the power tool 200 or to part 204
ofan eccentric element 206. The driving shaft 202 may be
driven by the electric or pneumatic motor 210 of the
power tool 200 and preferably protrudes from the tool
housing 208. After direct attachment of the backing plate
600 to the driving shaft 202, a rotational axis 218 of the
driving shaft 202 and the rotational axis 104 of the back-
ing plate 600 are congruent.

[0112] On a first side, the eccentric element 206 is
attached to the distal end of the driving shaft 202 in a
torque proof manner, in order to transmit torque from the
driving shaft 202 to the eccentric element 206. On an
opposite side, a mallet pin 204 is held in the rest of the
eccentric element 206 in a manner freely rotatable about
the mallet pin’s longitudinal axis 220. The free rotation of
the mallet pin 204 in respect to the rest of the eccentric
element 206 may be achieved by bearings 222 or the like.
The mallet pin’s longitudinal axis 220 extends in a dis-
tance and parallel to the rotational axis 218 of the driving
shaft 202. The protrusion member, which is received by
the recess member 132 may be attached to or formed by
adistal end of the mallet pin 204 facing away from the rest
of the eccentric element 206.

[0113] Directattachmentof the backing plate 600 to the
driving shaft 202 will result in a rotational working move-
ment of the backing plate 600 during operation of the
power tool 200 and intended use of the backing plate 600.
Indirect attachment of the backing plate 600 to the driving
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shaft 202 by means of an eccentric element 206 will result
in a random-orbital working movement of the backing
plate 600. In the latter case, if free rotation of the backing
plate 600 in respect to the tool housing 208 is prevented
or limited, the backing plate 600 will perform an eccentric
movement. Finally, if the backing plate is indirectly at-
tached to the driving shaft 202 by means of a gear
arrangement (not shown), in particular a planetary gear
arrangement, making part of the power tool 200, the
backing plate 600 will perform a gear-driven working
movement. The gear arrangement defines an exactnum-
ber of rotations of the backing plate 600 about its rota-
tional axis 104 depending on the number of rotations of
the driving shaft 202 about its respective rotational axis
218. The geararrangement defines a given ratio between
the rotation speeds of the driving shaft 202 and the
backing plate 600.

[0114] Alternatively, the attachment member 108 may
comprise a central pin 134 (see Figs. 2, 6, 8, 12), in
particular a threaded pin, adapted to be received in a
hole, in particular a threaded bore, provided in a distal
end of the driving shaft 202 of the power tool 200 or in part
204 of an eccentric element 206, in particular in a distal
end of a mallet pin 204 of the eccentric element 206.
[0115] Inthe backing plate 600 according to Figs. 4 and
5 the electric or electronic components 606, 610, 612,
618, 620, 626 may be arranged in the damping layer 112
and/or the supporting structure 114. It can be clearly seen
that the electric or electronic components 606, 610, 612,
618, 620, 626 are located inside the backing plate 600.
Except for the charging port 616 and the visual output
device 620, they are not visible from the outside.
[0116] Figs. 6 and 7 show a simpler embodiment of the
invention where the backing plate 600 has a smaller
diameter than the previously discussed backing plates
(e.g., a diameter of approximately 4 cm to 8 cm, in
particular around 5 cm). Furthermore, this backing plate
600 has a smaller number of electric or electronic com-
ponents than the previously discussed backing plates. In
particular, the backing plate 600 has only one or more
sensor elements 606, an electric energy storage device
610, a processing module 618 and a wireless commu-
nication device 626. There is no damping layer 112 so all
electric or electronic components 606, 610, 618, 626 are
located in the supporting structure 114.

[0117] Figs. 6 and 7 show an embodiment where the
backing plate 600 has an even smaller diameter than the
backing plate of Figs. 6 and 7 (e.g., a diameter of ap-
proximately 2 cm to 5 cm, in particular around 3 cm). This
backing plate 600 has a damping layer 112. The electric
or electronic components 606, 610, 612, 618, 620, 626
may be located in the damping layer 112 and/or in the
supporting structure 114. The backing plate 600 has no
layer 126 of hooks or loops on its bottom surface 110.
Rather, the bottom surface 110 is adapted to hold corre-
spondingly designed polishing or sanding members 400;
500 by means of gluing or adhesion.

[0118] Finally, the present invention refers to a com-
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puter program product configured to be executed on a
processor 214; 704 of an electronic device, e.g., a mobile
smartphone 700, a tablet computer, a laptop computer,
the polishing or sanding power tool 200 to which the
backing plate 600 is attached to, or the like. Execution
of the computer program product on the processor 214;
704 will start the procedure in step 800 (see Fig. 11). The
computer program product is configured to realize the
following steps when executed on the processor 214;
704:

- establishing a wireless communication link between
a wireless communication device 212; 702 of the
electronic device 200; 700 on the one hand and a
wireless communication device 626 of a backing
plate 600 according to the present invention on the
other hand (step 802);

- making the wireless communication device 212; 702
of the electronic device 200; 700 receive electro-
magnetic signals 628 wirelessly transmitted by the
wireless communication device 626 of the backing
plate 600 and containing information indicative of
one or more quantities measured by at least one
sensor element 606 of the backing plate 600 (step
804);

- processing the received electromagnetic signals
628 (step 806); and

- visually outputting numbers or graphics 706 indica-
tive of the information contained in the received
electromagnetic signals 628 on a high-resolution
screen 216; 708 of the electronic device 200; 700
(step 808).

[0119] In step 810 it may be verified whether the pro-
cess has come to an end. This may be the case if, for
instance, the backing plate 600 is no longer rotating or the
atleast one sensor element 606 no longer measures any
quantities. If not, the computer program product will
return processing steps 804 to 808, which are repeated
until the process has come to an end. If the process has
come to an end, execution of the computer program
product is terminated (step 812).

Claims

1. Backing plate (600) configured for releasable attach-
ment to and use with a hand-held polishing or sand-
ing power tool (200), the backing plate (600) having
an essentially plate-shaped form and comprising a
top surface (106) having an attachment member
(108) adapted for the releasable attachment to a
driving shaft (202) or to part (204) of an eccentric
element (206) of the polishing or sanding power tool
(200) and a bottom surface (110) adapted for relea-
sable attachment of a polishing or sanding member
(400; 500) thereto, the backing plate (600) at least
partially made of a polyamide synthetic material,
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characterized in that

the backing plate (600) comprises at least one sen-
sor element (606) adapted for measuring one or
more quantities comprising ambient parameters of
an environment surrounding the backing plate (600)
and/or operational parameters of the backing plate
(600) during intended use of the backing plate (600),
and further adapted for outputting atleast one sensor
signal indicative of the one or more measured quan-
tities.

Backing plate (600) according to claim 1, wherein the
backing plate has an essentially disc-shaped form
with a circular circumference (102) and a rotational
axis (104) extending through a centre of gravity of the
backing plate (600).

Backing plate (600) according to claim 1 or 2, where-
in the at least one sensor element (606) is adapted
for measuring one or more of the following quantities:

- a temperature of the environment surrounding
the backing plate (600),

- a humidity of the environment surrounding the
backing plate (600),

- a pressure of the environment surrounding the
backing plate (600),

- atemperature of the backing plate (600) during
its intended use,

- a rotational speed of the backing plate (600)
during its intended use,

- a rotational acceleration of the backing plate
(600) during its intended use,

- an operating time during which the backing
plate (600) is in its intended use,

- a deformation of the backing plate (600) during
its intended use,

- an internal force acting within the backing plate
(600) during its intended use.

Backing plate (600) according to one of the preced-
ing claims, wherein the backing plate (600) com-
prises an electric energy storage device (610)
adapted for storing electric energy and/or an electric
energy generation device (612) adapted for gener-
ating electric energy during the intended use of the
backing plate (600), and wherein the energy storage
device (610) or the energy generation device (612)is
connected to the at least one sensor element (606)
and possibly other electric or electronic components
(610,612,618, 620, 626) of the backing plate (600)in
order to provide them with electric energy for their
operation.

Backing plate (600) according to one of the preced-
ing claims, wherein the backing plate (600) com-
prises a processing module (618) adapted for receiv-
ing the one or more sensor signals from the at least
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one sensor element (606) and for processing the one
or more sensor signals.

Backing plate (600) according to one of the preced-
ing claims, wherein the backing plate (600) com-
prises a visual output device (620) for outputting
visual information indicative of the one or more
quantities measured by the at least one sensor ele-
ment (606).

Backing plate (600) according to claim 5, wherein the
visual output device (620) comprises at least one
light spot (622), in particular one or more LEDs, at
least one light guide, at least one electroluminescent
wire or a display device (624), in particular a screen.

Backing plate (600) according to one of the preced-
ing claims, wherein the backing plate (600) com-
prises a wireless communication device (626) for
wirelessly transmitting electromagnetic signals
(628) containing information indicative of the one
or more quantities measured by the at least one
sensor element (606).

Backing plate (600) according to one or more of the
preceding claims, wherein the at least one sensor
element (606) and possibly other electric or electro-
nic components (610, 612, 618, 620, 626) of the
backing plate (600), comprising the electric energy
storage device (610), the electric energy generation
device (612), the processing module (618) and/or
the wireless communication device (626), are lo-
cated inside the backing plate (600) not visible from
the outside.

Backing plate (600) according to claim 9, wherein the
atleast one sensor element (606) and possibly other
electric or electronic components (610, 612, 618,
620, 626) of the backing plate (600) are arranged
inside one or more receiving cavities (608) provided
inside the backing plate (600), preferably during
manufacturing of the backing plate (600).

Backing plate (600) according to claim 10, wherein at
least part of the one or more receiving cavities (608)
are filled with an insulating material after arrange-
ment of the at least one sensor element (606) and
possibly of other electric or electronic components
(610,612,618, 620, 626) of the backing plate (600)in
the one or more receiving cavities (608).

Backing plate (600) according to claim 9, wherein the
at least one sensor element (606) and possibly of
other electric or electronic components (610, 612,
618, 620, 626) of the backing plate (600) are
moulded into the polyamide synthetic material dur-
ing manufacturing of the backing plate (600).
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13.

14.

15.

16.

17.

36

Backing plate (600) according to claim 6 or 7, where-
in the visual output device (620) is at least partially
located in an external surface (106; 107) of the back-
ing plate (600), in particular in the top surface (106) of
the backing plate (600), in order to allow a user to
visually capture the visual information outputted by
the visual output device (620) during intended use of
the backing plate (600).

Hand-held polishing or sanding power tool (200)
comprising a tool housing (208), an electric or pneu-
matic motor (210) located therein and a driving shaft
(202) driven by the electric or pneumatic motor (210)
and protruding from the tool housing (208), wherein a
backing plate (600) having a bottom surface (110)
adapted for releasable attachment of a polishing or
sanding member (400; 500) thereto is releasably
attached to the driving shaft (202) or to part (204)
of an eccentric element (206) fixedly attached to the
driving shaft (202),

characterized in that

the polishing or sanding power tool (200) comprises
a backing plate (600) according to one of the pre-
ceding claims.

Polishing or sanding power tool (200) according to
claim 14, wherein the power tool (200) comprises a
wireless communication device (212) adapted for
receiving wirelessly transmitted electromagnetic sig-
nals (628) containing information indicative of the
one or more quantities measured by at least one
sensor element (606) of the backing plate (600) and
further adapted for generating electric signals corre-
sponding to the received electromagnetic signals
(628).

Polishing or sanding power tool (200) according to
claim 15, wherein the polishing or sanding power tool
(200) comprises an electronic control unit (214),
referred to hereinafter as ECU, adapted for control-
ling operation of the electric or pneumatic motor
(210), wherein the ECU (214) is configured to re-
ceive the electric signals generated by the wireless
communication device (212) and to generate and
output respective control signals for controlling op-
eration of the electric or pneumatic motor (210),
depending on the one or more quantities measured
by at least one sensor element (606) of the backing
plate (600).

Computer program product configured to be exe-
cuted on a processor (214; 704) of an electronic
device comprising a mobile smartphone (700), a
tablet computer, a laptop computer, a polishing or
sanding power tool (200), or the like, the computer
program product further configured to realize the
following steps when executed on the processor
(214; 704):
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- establishing a wireless communication link
between a wireless communication device
(212; 702) of the electronic device (200; 700)
on the one hand and a wireless communication
device (626) of a backing plate (600) according
to one of the preceding claims 1 to 13 on the
other hand;

- making the wireless communication device
(212; 702) of the electronic device (200; 700)
receive electromagnetic signals (628) wirelessly
transmitted by the wireless communication de-
vice (626) of the backing plate (600) and con-
taining information indicative of one or more
quantities measured by at least one sensor ele-
ment (606) of the backing plate (600);

- processing the received electromagnetic sig-
nals (628); and

- visually outputting numbers or graphics (706)
indicative of the information contained in the
received electromagnetic signals (628) on a
visual output device (216; 708), in particular a
high-resolution screen, of the electronic device
(200; 700).
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