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(54) POWER TOOL

(57) The invention relates to a power tool (10) com-
prising a mechanical device (50) for setting a working
parameter of said power tool (10) via a potentiometer
(56) that is adjustable via the mechanical device for set-
ting the working parameter, the power tool (10) further
comprising a printed circuit board (44) and an illumination

device (64), in particular an LED (70), with electrical con-
tacts (72), the illumination device (64) being adapted for
illuminating the mechanical device (50) for setting the
working parameter. The electrical contacts (72) of the
illumination device (64) are indirectly connected to the
printed circuit board (44) via flexible wires (74).
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Description

[0001] The present invention regards a power tool ac-
cording to the preamble of claim 1. That is a power tool
comprising a mechanical device for setting a working pa-
rameter of said power tool, at least part of the mechanical
device being visible and accessible from outside of the
power tool by a user of the power tool, the power tool
further comprising a printed circuit board and an illumi-
nation device with electrical contacts, the illumination de-
vice being adapted for illuminating at least that part of
the mechanical device being visible from outside of the
power tool. In the context of the present invention it is
preferred if the illumination device comprises at least one
LED, preferably two LEDs. However, the present inven-
tion is not limited to illumination devices comprising an
LED.
[0002] The expression power tool in the context of the
present invention is referring to a tool that is powered by
a non-manual energy source. The power tool in the con-
text of the present invention can be stationary or hand-
held. Examples of such power tools would be a sander,
a polisher, a drill or a saw.
[0003] From power tools available on the market it is
known to attach the illumination device rigidly and un-
movably to the circuit board, like it is described in detail
in DE 10 2010 013 783 A1. In particular, in the known
power tools the LEDs are mounted to the circuit board
directly with their contact ends, for example by soldering.
In consequence, the position of the illumination device
in the power tool is limited by its position on the circuit
board and by the circuit board’s position in the housing
of the power tool. This requires that the mechanical de-
vice for setting the working parameter, which is supposed
to be illuminated by the illumination device, has to be
installed in the vicinity to or directly attached to the circuit
board. This significantly limits the possibilities for arrang-
ing said mechanical device on the power tool and/or im-
plies strong restrictions regarding the design and position
of the circuit board and of the mechanical device located
thereon. If the mechanical device is supposed to be in-
stalled at a position in the power tool where there is little
space for accommodating the circuit board, either this
installation position is not possible or the circuit board
has to be designed with rather small dimensions fitting
into the small available space. Imposing such a limitation
on the circuit board in turn might limit its functionality or
limit the space for cooling fins or other components re-
quiring rather large amounts of space. If there is not
enough space near the circuit board for adequately sized
cooling fins, then the reliability of the power tool is re-
duced and/or its power consumption has to be limited.
[0004] Therefore the object of the present invention is
to create a power tool that is reliably operating and in
which the position for accommodating the illumination
device and the mechanical device for setting the working
parameter are highly variable.
[0005] This problem is solved by a power tool accord-

ing to the present invention. The power tool according to
the present invention is characterized in that the electrical
contacts of the illumination device are indirectly connect-
ed to the printed circuit board via flexible wires. In the
prior art, especially when the illumination device is con-
stituted by an LED, the electrical contacts in the form of
rigid wires extending from the LED are directly attached
to the circuit board, e.g. by soldering. These rigid wires
then form an electrical connection between the circuit
board and the LED as well as a mechanical mounting
device for the LED. The rigid wires extending from the
LED are therefore used for electrical connection and fas-
tening or fixing of the LED on the circuit board at the same
time. However, as described above, this limits the pos-
sibilities for arranging the LED. When using the teaching
of the current invention due to the flexible wires it is pos-
sible to arrange the LED at basically any desired positon
within the housing of the power tool, irrespective of the
position of the printed circuit board. Therefore the ar-
rangement of the mechanical device for setting the work-
ing parameter which is supposed to be illuminated by the
illumination device, e.g. the LED, can be placed on the
power tool as desired.
[0006] Preferably, the flexible wires of the illumination
device are connected to the printed circuit board by
means of a connector or by soldering. In the case of a
connector, the printed circuit board is equipped with an
appropriate socket for receiving the connector. In that
way a damaged illumination device can be easily re-
placed by a properly functioning illumination device. Fur-
thermore, the flexible wires allow a movement of the il-
lumination device, e.g. together with a movable part of
the mechanical device for setting the working parameter
of the power tool. In particular, the working element may
comprise a turn-switch rotatable about an axis of rotation,
and the illumination device can be rotated together with
the turn-switch in order to provide for a constant illumi-
nation of the turn-switch.
[0007] A further advantage of the present invention is
the easier and faster mounting of the illumination device
on the printed circuit board and assembly of the power
tool. To start with the illumination device can be electri-
cally contacted with the printed circuit board. Then the
electrically connected illumination device can be posi-
tioned within the desired part of the mechanical device
to be illuminated in a desired position. Thereafter, the
entire mechanical device can be easily positioned, me-
chanically fixed and electrically connected to the printed
circuit board together with the illumination device, which
has been previously electrically connected to the printed
circuit board and positioned in respect to the mechanical
device.
[0008] In a preferred embodiment the mechanical de-
vice comprises a potentiometer for setting the working
parameter of the power tool and a turn-switch adapted
to adjust a resistance value of the potentiometer and be-
ing located in the power tool such that it is visible and
accessible from outside of the power tool by the user of
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the power tool. This constitutes an advantageous em-
bodiment of the mechanical device.
[0009] Preferably the illumination device is adapted for
illuminating the turn-switch. The illumination device is in
particular located within the turn-switch such that at least
that part of the turn-switch visible and accessible from
outside of the power tool is illuminated. This makes the
power tool particularly easy to manage since the position
and orientation of the turn-switch is always visible.
[0010] It is furthermore advantageous, if the illumina-
tion device comprises at least one light emitting diode
(LED). By this the illumination device can be designed
particularly compact and on top of this is especially en-
ergy efficient.
[0011] According to a preferred embodiment of the cur-
rent invention the flexible wires are stranded or braided
wires. This gives enhanced durability and flexibility to the
wires while electrical conductivity of the wires is also af-
fected positively. Therefore a reliable and stable flexible
electrical connection between the printed circuit board
and the illumination device (e.g. one or more LEDs) is
realized by the wires formed by stranded or braided wires.
[0012] A further preferred embodiment of the current
invention is characterized in that the mechanical device
comprises a potentiometer, wherein the potentiometer
comprises electrical contacts that are indirectly connect-
ed to the printed circuit board via flexible wires, preferably
wherein the flexible wires are stranded or braided wires.
This preferred embodiment not only allows a very flexible
placement of the illumination device but also of the po-
tentiometer. By this the flexibility of the arrangement of
the mechanical device for setting the working parameter
is increased even further.
[0013] In a further preferred embodiment of the current
invention part of the mechanical device being visible from
outside of the power tool, in particular the turn-switch, is
at least partially made of a translucent material allowing
translucence of light emitted by the illumination device
located inside the mechanical device. This allows that
even in bad lighting conditions the position and alignment
of the mechanical device for setting the working param-
eter on the power tool is easily recognized by an operator
of the tool.
[0014] Preferably the translucent material of that part
of the mechanical device being visible from outside of
the power tool, in particular of the turn-switch, resembles
numbers referring to certain values of the working pa-
rameters of the power tool if the mechanical device is set
to these numbers. This embodiment allows for easy rec-
ognition of the currently set operating parameter even in
bad lighting conditions.
[0015] It is also preferred when the mechanical device
comprises a turn-switch, wherein the turn-switch is rotat-
able around an axis of rotation and the illumination device
is accommodated within the turn-switch and preferably
offset to the axis of ration. By this arrangement the turn-
switch is not limited in its motion by the illumination device
and the risk of damaging the illumination device when

the turn-switch is rotated is also eliminated.
[0016] It is furthermore preferred, if the turn-switch has
a contour which is substantially in the shape of a trun-
cated cone. It is in this embodiment especially preferred,
if the small end face side of the truncated cone is formed
by a transparent material. The shaping of the turn-switch
as a truncated cone makes it easily operable for example
with the thumb of the operator of the power tool even in
difficult conditions.
[0017] It is furthermore preferred, when the turn-switch
comprises protrusions on its circumferential outer sur-
face constituting a knurling structure. These protrusions
provide enhanced grip to the operator of the power tool,
when turning the turn-switch.
[0018] It is preferred when the working parameter of
said power tool is a driving speed of the power tool, i.e.
the driving speed of the power tool can be adjusted via
the mechanical device for setting the working parameter
and preferably the turn-switch. Even more preferred is
when the power tool has a rotating tool and the working
parameter is the speed of rotation of this tool.
[0019] It is also preferred when the power tool is pneu-
matically or electrically powered and preferably hand-
held or hand-guided. Especially for the described devices
the installation of the illumination device, according to
the described embodiments before, offers significant ad-
vantages since especially hand-held devices are usually
miniaturized and the smaller and more lightweight the
device is the better. Therefore the arrangement of the
illumination device according to the present invention al-
lows further miniaturization of such a device.
[0020] Further preferably, the power tool is one of a
polisher and a sander, preferably an orbital polisher or
sander, in particular a random orbital or a roto-orbital
polisher or sander. An orbital sander is a sander in which
the attachment for the sanding material is rotated in an
orbit and a random orbital sander is such a type of sander
in which the orbital motion of the sanding attachment is
random, i.e. the advancement of the sanding attachment
in each step is not prescribed. Rather the advancement
of the sanding attachment is influenced by the amount
of pressure with which the sanding attachment is pressed
onto the surface to be sanded and the angle in which the
power tool is held towards to the surface to be sanded.
[0021] Further features, applications and advantages
of the invention are explained and revealed in the sub-
sequent description of embodiments of the invention that
is explicated on the basis of the drawing, wherein the
features can be important to the invention by themselves
as well as in their varying combinations, without the im-
portance of a single feature or a combination of features
being explicitly pointed out.

Figure 1 shows a power tool according to the present
invention in an exploded view;

figure 2 shows a mechanical device for setting the
working parameter of a such a power tool in
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a top view;

figure 3 shows the mechanical device for setting the
working parameter of figure 2 in an perspec-
tive view; and

figure 4 a cover as part of the mechanical device ac-
cording to figures 2 and 3.

[0022] In figure 1 a power tool 10 according to the
present invention is shown in an exploded view. The pow-
er tool is embodied as a sander, but could be embodied
as any other type of power tool, too, e.g. as a polisher.
The sander 10 comprises a housing 12 preferably made
of a rigid material, such as plastic. The housing 12 com-
prises a bottom part 12a and a top part 12b detachably
fixed to the bottom part 12a by means of a latching con-
nection and/or screws 14. In its front part, the bottom part
12a of the housing 12 comprises a palm pad 16, which
is adapted to be gripped by a user with one hand when
operating the power tool 10. The palm pad 16 preferably
comprises an insert and is preferably made of resilient
material such as an elastomer or rubber. The rear part
of the housing 12 forms a grip section which can be
gripped by the user with his other hand. The housing
further comprises a lower section 18 below the palm pad
16 with an enlarged diameter. The lower section 18 is
adapted for receiving a working element (backing pad
with a sanding paper or in the case of a polisher with a
polishing pad) for working the surface of a workpiece,
such as the body of a vehicle or the hull of a boat. A
suction bonnet 20 preferably made of resilient material
can be connected to the lower section 18 of the housing
12. The suction bonnet 20 has an annular shape and
comprises a suction nozzle 22 located circumferentially
and directed radially towards the outside. The suction
nozzle 22 can be connected to a suction spout 24 adapt-
ed for being releasably fixed to the bottom of the housing
12, e.g. by means of a screw 24a. At its distal end the
spout 24 comprises a hose adapter 26 for connecting the
spout 24 and hence the entire suction elements 20, 22
to the hose of a vacuum cleaner for aspirating dust or
other fine particles occurring during working the work
piece. This has the advantage that the working area is
free of dust and other particles during operation of the
power tool 10 and can be clearly monitored by the user.
Furthermore, health risks for the user of the power tool
10 due to the fine particles in the air surrounding the
working area can be avoided.
[0023] An electric motor (not shown) of the tool 10 is
located in the housing 12, preferably within or under the
palm pad 16. The motor serves for making the working
element of the tool 10 perform an actuating movement,
which may be e.g. a purely rotary, a roto-orbital or a ran-
dom-orbital actuating movement. If necessary, one or
more gear mechanisms (not shown) can be located func-
tionally between the motor shaft and the working ele-
ment, in order to translate the rotational movement of the

motor shaft into the desired actuating movement of the
working element. The electric motor is powered with elec-
tricity provided to the power tool 10 by means of a power
cord 28 comprising three wires 30. The power cord 28 is
introduced into the housing 12 from the rear end by
means of a sealing grommet 32, preferably made of a
resilient material and clamped between the two parts 12a
and 12b of the housing 12 when fixed together. Immedi-
ately after the grommet 32 a strain-relief element 34 is
located in the housing 12, which is releasably fixed to the
housing 12 by means of screws 34a.
[0024] The upper part 12a of the housing 12 comprises
an on/off switch 36 and an actuating lever 38 pivotably
fixed to the upper part 12a. The lever 38 is pivotable
about an axis defined by a turning shaft 40 against the
force of a spring element 42. With the power tool 10
turned on (switch 36 in the on-position), the actuating
lever 38 serves for starting and stopping operation of the
working element and for controlling the speed of the work-
ing element’s actuating movement. The lever 38 can be
pressed down by the user with the same hand which also
rests on the palm pad 16.
[0025] In the housing 12, more specifically between
the lower part 12a and the upper part 12b of the housing
12, a printed circuit board (PCB) 44 is accommodated.
The PCB 44 comprises a control unit 46 for the power
tool 10. The control unit 46 may comprise a microproc-
essor. The PCB 44 further comprises several circuit
paths and a plurality of electronic components for realiz-
ing the control unit’s functionality. For example, a surface
mounted switching element 48 is located on the PCB 44,
which is in connection with the on/off switch 36, when
the power tool 10 is assembled. Furthermore, the PCB
44 comprises electric sockets to which the wires 30 of
the power cable 28 are connected for providing the tool
10, its control unit 46 and the electric motor with electric
energy.
[0026] The power tool 10 also comprises a mechanical
device 50 for setting a working parameter of the power
tool. The working parameter can be, e.g. a maximum
speed of the working element, if the actuating lever 38
is completely pressed down during operation of the tool
10. The mechanical device 50 comprises a turn-switch
52 being visible and accessible from outside of the power
tool 10. In particular, when the power tool 10 is assem-
bled, the turn-switch 52 protrudes through an opening 54
in the bottom part 12a of the housing 12. Of course, the
visible part of the mechanical device 50 could be visible
and accessible at any other position of the housing 12,
too. The turn-switch 52 is connected to a potentiometer
56. By actuating the turn-switch 52, in particular by ro-
tating it about an axis 58 of rotation, the resistance of the
potentiometer 56 can be adjusted to a desired value cor-
responding to or representative of the desired value the
working parameter.
[0027] The potentiometer 56 is connected to the print-
ed circuit board 44 via three flexible wires 60. In the
present embodiment the flexible wires 60 are stranded
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wires. In the assembled state of the power tool 10 the
potentiometer 56 is covered by a cover 62 having a
through hole 62a in order to allow the turning movement
of the turn-switch 52 to be transferred to the potentiom-
eter 56. The cover 62 is shown in more detail in figure 4.
[0028] The power tool 10 further comprises an illumi-
nation device 64, that is symbolically shown in figure 1.
Of course, the tool 10 could also comprise more than one
illumination device 64. In the assembled state of the tool
10 according to the described embodiment the illumina-
tion device 64 is accommodated within the turn-switch
52 and is placed offset to the axis of rotation 58. In par-
ticular, the cover 62 comprises a receiving hole 62b lo-
cated offset to the axis 58 near the outside of the cover
62. During assembly of the power tool 10 the illumination
device 50 is located inside the receiving hole 62b. The
illumination device 50 serves for illuminating the turn-
switch 52 from the inside. The turn-switch 52 comprises
transparent sections 65 allowing translucence of the light
emitted by the illumination device 64. As shown in more
detail in figure 3, the transparent sections 65 are made
of translucent material preferably resembling numbers
referring to certain values of the working parameters of
the power tool 10 if the mechanical device 50 is set to
these numbers. The illumination device 64 is, just as the
potentiometer 56, connected to the printed circuit board
44 via flexible wires that are preferably stranded wires
and are not separately shown in figure 1.
[0029] In figure 2 an alternative embodiment of the me-
chanical device 50 for setting the working parameter is
shown. The turn-switch 52 is substantially in the shape
of a truncated cone (see figure 3). A circumferential wall
66 of the turn-switch 52 is constructed of untransparent
(opaque) material while the transparent sections 65 are
made of translucent material. Further translucent sec-
tions 65 could also be provided in the turn-switch 52, e.
g. a bottom face 68.
[0030] In the embodiment of figure 2 the illumination
device 64 comprises two LEDs 70. Both of the LEDs 70
are accommodated within the turn-switch 52, preferably
within appropriate receiving holes 62b of a cover 62, and
arranged offset to the axis of rotation 58 of the turn-switch
52. When the illumination device 64 emits light, then this
light is blocked off by the untransparent circumferential
walls 66, but can pass the translucent sections 65 of the
turn-switch 52. Both LEDs 70 comprise electrical con-
tacts 72. The electrical contacts 72 are solid wires ex-
tending out of the LEDs 70 and forming part of the LEDs
70. The LEDs 70 are indirectly connected to the printed
circuit board 44 by flexible wires 74, i.e. the flexible wires
74 connect the electrical contacts 72 to the printed circuit
board 44. An electric and/or electronic component 76 as
well as two heat sinks 78 are directly connected to the
printed circuit board 44.
[0031] Electrical connections of the printed circuit
board 44 are implemented by wires 80, which are pref-
erably rigid wires, each containing a single conducting
strand.

[0032] The turn-switch 52 comprises protrusions 82 on
its circumferential outer surface 66 constituting a knurling
structure, for an enhanced grip and an easier actuation
of the turn-switch 52 by a user. The protrusions 82 are
arranged in groups 84 wherein in the individual groups
84 of protrusions 82 are separated by smoothed sections
of the circumferential surface 66, where the transparent
sections 65 are realized.
[0033] Figure 3 shows the mechanical device 50 of fig-
ure 2 in a perspective view. It is well visible that the printed
circuit board 44 has a frame 86 around its circumferential
edge and attached to that frame are connecting feet 88,
which allow for easy installation of the printed circuit
board 44 in the housing 12 of the power tool 10.

Claims

1. Power tool (10) comprising a mechanical device (50)
for setting a working parameter of said power tool
(10), at least part of the mechanical device (50) being
visible and accessible from outside of the power tool
(10) by a user of the power tool (10), the power tool
(10) further comprising a printed circuit board (44)
and an illumination device (64) with electrical con-
tacts (72), the illumination device (64) being adapted
for illuminating at least that part of the mechanical
device (50) being visible from outside of the power
tool (10), characterized in that the electrical con-
tacts (72) of the illumination device (64) are indirectly
connected to the printed circuit board (44) via flexible
wires (74).

2. Power tool (10) according to claim 1, characterized
in that the mechanical device (50) comprises a po-
tentiometer (56) for setting the working parameter of
the power tool (10) and a turn-switch (52) adapted
to adjust a resistance value of the potentiometer (56)
and being located in the power tool (10) such that it
is visible and accessible from outside of the power
tool (10) by the user of the power tool (10).

3. Power tool (10) according to claim 1 or 2, charac-
terized in that the illumination device (64) is adapted
for illuminating the turn-switch (52).

4. Power tool (10) according to one of the preceding
claims, characterized in that the illumination device
(64) comprises at least one light emitting diode (70).

5. Power tool (10) according to one of the preceding
claims, characterized in that the flexible wires (74)
are stranded or braided wires.

6. Power tool (10) according to one of the preceding
claims, characterized in that the mechanical device
(50) comprises a potentiometer (56), wherein the po-
tentiometer (56) comprises electrical contacts that
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are indirectly connected to the printed circuit board
(44) via flexible wires (60), preferably wherein the
flexible wires (60) are stranded or braided wires.

7. Power tool (10) according to one of the preceding
claims, characterized in that at least part of the me-
chanical device (50) being visible from outside of the
power tool (10), in particular the turn-switch (52), is
at least partially made of a translucent material (65)
allowing translucence of light emitted by the illumi-
nation device (64) located inside the mechanical de-
vice (50).

8. Power tool (10) according to claim 7, characterized
in that that the translucent material (65) of part of
the mechanical device (50) being visible from outside
of the power tool (10), in particular of the turn-switch
(52), resembles numbers referring to certain values
of the working parameters of the power tool (10) if
the mechanical device (50) is set to these numbers.

9. Power tool (10) according to one of the preceding
claims, characterized in that the mechanical device
(50) comprises a turn-switch (52), wherein the turn-
switch (52) is rotatable around an axis of rotation
(58) and the illumination device (64) is accommodat-
ed within the turn-switch (52) and preferably offset
to the axis of ration (58).

10. Power tool (10) according to one of the preceding
claims, characterized in that the mechanical device
(50) comprises a turn-switch (52), wherein the turn-
switch (52) has a contour which is substantially in
the shape of a truncated cone.

11. Power tool (10) according to one of the preceding
claims, characterized in that the mechanical device
(50) comprises a turn-switch (52), wherein the turn-
switch (52) comprises protrusions (82) on its circum-
ferential outer surface (66) constituting a knurling
structure.

12. Power tool (10) according to one of the preceding
claims, characterized in that the working parameter
of said power tool (10) set by the mechanical device
(50) is a driving speed of the power tool (10).

13. Power tool (10) according to one of the preceding
claims, characterized in that the power tool (10) is
electrically powered and hand-held or hand-guided.

14. Power tool (10) according to one of the preceding
claims, characterized in that the power tool (10) is
one of a polisher and a sander, preferably an orbital
polisher or sander, in particular a random orbital or
a roto-orbital polisher or sander.
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