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(54) ELECTRICALLY DRIVEN HAND-GUIDED POWER TOOL

(57) The invention refers to an electric power tool (1),
in particular a polisher or a sander, comprising a tool
housing (2) with a recess (7) for receiving at least a part
(9) of a battery pack (6), the battery pack (6) being elec-
trically connected to the power tool (1) upon complete
insertion of the part (9) of the battery pack (6), in order
to operate the power tool (1) by means of electric energy
originating from the battery pack (6).

It is suggested that the power tool (1) comprises an
adapter element (4) having an adapter housing (15) at
least part (8) of which adapted to be inserted into the

recess (7) after removal of the battery pack (6) and to
establish an electric connection with the power tool (1),
the adapter element (4) being connected to an external
power supply unit (40) by means of a first electric cable
(5) and the power supply unit (40) being connectable to
an electronic mains power supply by means of a second
electric cable (41), the power supply unit (40) comprising
an electric transformer (42) for transforming the electric
energy from the mains power supply into electric energy
for operation of the power tool (1).
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Description

[0001] The present invention refers to an electrically
driven hand-guided power tool, in particular a polisher or
a sander. The power tool comprises a tool housing with
a recess for receiving at least a part of a battery pack,
the design of the recess corresponding to the part of the
battery pack inserted therein, in order to allow insertion
of the part of the battery pack into the recess and electric
connection of the battery pack with the power tool and
operation of the power tool by means of electric energy
originating from the battery pack.
[0002] Power tools of the above-mentioned kind are
well known in the prior art. For example, EP 2 712 713
A1 describes a power tool with a battery pack which is
inserted into a recess of the tool housing for operation of
the power tool by means of electric energy originating
from the battery pack. Battery operated power tools are
particularly useful when a high degree of flexibility and
moving around of the user with the power tool is required,
for example when polishing or sanding small surfaces
with a complex three-dimensional extension. Movement
of the user and the power tool is not obstructed by an
electric cable connecting the power tool to an electronic
mains power supply. However, due to a limited capacity
of battery packs, battery operated power tools run up
against their limits where high power is required over a
long period of time, for example when polishing or sand-
ing large surfaces.
[0003] Therefore, it is known from EP 2 712 713 A1 to
replace the battery pack with a power supply unit which
may be inserted into the recess at least in part instead
of the battery pack. The power supply unit is attached to
an electronic mains power supply and comprises an elec-
tric transformer for transforming the electric energy from
the mains power supply into electric energy correspond-
ing to the electric energy for operating the power tool.
Hence, when replacing the battery pack with the power
supply unit the power tool is operated for an almost infinite
amount of time by means of electric energy originating
from the mains power supply and transformed by the
power supply unit.
[0004] The power supply unit known from EP 2 712
713 A1 is also called "mainsconnector". The term "main-
sconnector" refers to a special switching power supply
unit for cordless power tools. The power supply unit is in
a battery-housing so it can be attached to the power tool
just like a conventional battery pack. Hence, a "mains-
connector" allows cordless power tools to be operated
with electric energy originating from a mains power sup-
ply.
[0005] However, power tools with a power supply unit
inserted into the recess of the tool housing have a number
of drawbacks. First of all, if a main power supply is de-
veloped and sold for insertion into the recess of a tool
housing instead of the battery pack, the entire power tool
with the power supply unit inserted therein has to be ap-
proved (testing and certification) in order to obtain the

approvals (e.g. the VDE-approval) necessary for selling
an electric power tool in the European Union. Even
though the power tool with the battery pack inserted
therein may have already been approved, the replace-
ment of the battery pack by the power supply unit requires
a re-approval of the entire power tool together with the
power supply unit inserted therein.
[0006] Further, during operation power supply units
comprising electric transformers for transforming the
electric energy from the mains power supply into electric
energy corresponding to the electric energy supplied by
the battery pack, a large amount of heat is generated.
This is due to the rather low efficiency of know transform-
ers. If the power supply unit is at least partly inserted into
the recess of the tool housing heat issues may arise be-
cause dissipating the generated heat through the tool
housing is difficult and only possible to a limited extent.
As a consequence, the power tool may often be auto-
matically turned off as a safety measure in order to avoid
overheating of the electric and electronic components of
the power tool located inside the tool housing.
[0007] Finally, power supply units comprising electric
transformers for transforming the electric energy from
the mains power supply into electric energy correspond-
ing to the electric energy supplied by the battery pack
are often rather heavy. This results in a shifting of weight
of the power tool towards where the recess is provided,
usually towards the rear end of the power tool, if the bat-
tery pack is replaced by the power supply unit. The power
tool may no longer have an even distribution of weight,
which may further obstruct ease of use of the power tool.
[0008] Therefore, it is an object of the present invention
to provide for an electric power tool which may be oper-
ated with a battery pack or with electric energy originating
from a mains power supply and which overcomes the
above drawbacks. In particular, the power tool should
not have to be re-approved if operated with the mains
power supply instead of the battery pack, the overheating
problem during operation of the power tool with the mains
power supply should be overcome and the power tool
should have an even distribution of weight no matter if it
is operated by the battery pack or with the mains power
supply.
[0009] These objects are solved by the electrically driv-
en power tool comprising the features of claim 1. In par-
ticular, starting from the electric power tool of the above-
mentioned kind, it is suggested that the power tool com-
prises an adapter element having an adapter housing at
least part of which corresponding to the form and design
of the recess and adapted to be inserted into the recess
after removal of the battery pack, in order to allow electric
connection of the adapter element with the power tool,
the adapter element being connected to an external pow-
er supply unit by means of a first electric cable and the
power supply unit being connectable to an electronic
mains power supply by means of a second electric cable,
the power supply unit comprising an electric transformer
for transforming the electric energy from the mains power
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supply into electric energy corresponding to the electric
energy supplied by the battery pack, in order to allow
operation of the power tool by means of electric energy
originating from the mains power supply and transformed
by the power supply unit. The battery pack may comprise
one or more batteries, preferably rechargeable batteries,
of a Lithium-lon-type or a Lithium-Polymer-type.
[0010] According to the present invention, the power
supply unit is not inserted into the recess of the tool hous-
ing but rather located externally. The power supply unit
is only connected to the power tool by means of the adapt-
er element inserted into the recess and the first cable.
The adapter element creates almost no heat during op-
eration of the power tool. This is largely due to the fact
that the adapter element comprises only passive electric
components which create almost no heat during opera-
tion. The positioning of the power supply unit in a distance
to the power tool eliminates any risk of overheating of
the electric and electronic components of the power tool
provided inside the tool housing due to heat from the
power supply unit. An efficient heat dissipation is
achieved by the fact that the power supply unit can be
freely located in the environment. Furthermore, the heat
generated in the power supply unit may easily dissipate
to the environment through respective cooling vents pro-
vided in the power supply housing.
[0011] The first cable may have three massif or strand-
ed wires, one for the positive pole, one for the negative
pole and one for ground. However, it is preferred that the
first cable has only two massif or stranded wires, one for
the positive pole and one for the negative pole. Due to
the fact that a reduced voltage (e.g. between 12 V and
48 V) is transmitted across the first cable for operation
of the power tool, rather large currents (up to 10 A) will
have to be transmitted across the first cable in order to
achieve the desired output power at the power tool.
Therefore, wires of the first cable have to be adapted to
transmit the relatively large currents and must have a
respectively large diameter.
[0012] Furthermore, due to the fact that the power sup-
ply unit is provided outside of the recess and does not
form an integral part of the power tool, no re-approval of
the power tool is necessary if the battery pack is replaced
by the adapter element connected to the external power
supply unit. The approval of the power tool obtained when
operated with the battery pack in most cases will also be
valid when operated with the mains power supply through
the adapter element inserted into the recess of the tool
housing.
[0013] Finally, due to the fact that only the adapter el-
ement is attached to the power tool and that the adapter
element comprises not much more than an adapter hous-
ing, electric terminals and electric cables for connecting
the terminals with the first electric cable coming from the
power supply unit, the weight of the power tool is evenly
distributed along the longitudinal extension of the tool.
Preferably, the weight of the adapter element (and part
of the first electric cable attached thereto and hanging

down therefrom) is very similar to the weight of the battery
pack. Therefore, the power tool according to the present
invention can be easily used by a user over a longer
period of time without signs of fatigue.
[0014] In principle the adapter element is a plug ele-
ment having an adapter housing designed such that it
can at least partly be inserted into the recess and estab-
lishes an electric connection between the first electric
cable and electric terminals of the power tool located in-
side the recess for electric connection of the power tool
to an energy source (the battery pack or the mains power
supply). Preferably, no electric energy is transformed by
the adapter element because the electric energy is trans-
formed by the power supply unit and arrives at the adapt-
er element from the power supply unit through the first
electric cable.
[0015] Any off-the-shelf power supply unit having the
desired electric characteristics may be used as the power
supply unit. This is possible because according to the
invention the power supply unit is no longer inserted into
the recess of the tool housing. Therefore, the design of
the power supply housing is not restricted and can have
almost any form. For example, conventional high-per-
formance switching power supply units may be used
which are available of the shelf in large numbers and at
reasonable prices.
[0016] According to a preferred embodiment of the in-
vention it is suggested that the electric transformer is
adapted to transform a voltage of between 100V and 240
V, preferably an alternate voltage between 50 Hz and 60
Hz, of the mains power supply into an operating voltage
of 12 V, 18 V, 24 V, 36 V or 48 V, respectively, preferably
a direct voltage, of the power tool. The electric transform-
er adapts the voltage of the mains power supply to the
voltage the battery pack provides, that is the operating
voltage of the power tool. To this end the external power
supply may comprise a transformer (analogue or digital),
a rectifier, preferably a semi-conductor rectifier (compris-
ing e.g. semi-conductor diodes, active electronic compo-
nents, thyristors, and/or MOSFETs), a filter circuit for bet-
ter electromechanic compatibility (EMC). Respective
power supply units comprising such transformers are
readily available on the market. However, it is the first
time that such transformers are used in external power
supply units in connection with electric power tools, which
have originally been designed for battery operation.
[0017] It may well be that the external power supply
unit is integrated in a vacuum cleaner, to which the power
tool may be pneumatically connected in order to aspire
and filter dust-laden air generated by the power tool dur-
ing its use. To this end the power supply unit is contacted
with the mains power supply through the vacuum clean-
er’s electric and/or electronic components, which are at-
tached to the mains power supply by means of a mains
power cable. The vacuum cleaner or its housing, respec-
tively, may be provided with a socket to which the power
tool may be connected through the first cable and a re-
spective plug. The socket has an output voltage (e.g. 12V
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to 48V direct voltage) corresponding to the operating volt-
age of the power tool. This embodiment has the advan-
tage that the power supply does not lie around on the
floor where it constitutes a potential tripping hazard but
is rather part of a vacuum cleaner.
[0018] Smaller and lighter electric and electronic com-
ponents which generate only a small amount of heat dur-
ing operation may be located in the adapter element or
the adapter housing, respectively. For example, the
adapter element may comprise a rectifier for transforming
an alternating voltage of the mains power supply into a
direct voltage of the power tool and/or a filter circuit for
reducing interferences and suppressing electronic dis-
turbances. However, it is preferred that these electric
and/or electronic components are also comprised by the
power supply unit. To this end it is suggested that the
power supply unit comprises a rectifier for transforming
an alternating voltage of the mains power supply into a
direct voltage of the power tool. Further, it is suggested
that the power supply unit comprises an electronic filter
element for reducing interferences and suppressing elec-
tronic disturbances.
[0019] In order to provide for a safe and reliable con-
nection of the adapter element to the tool housing, it is
suggested that the tool housing and the adapter housing
are provided with corresponding attachment members
adapted to enter into mutual engagement with each other
upon complete insertion of the part of the adapter element
to be inserted into the recess and to provide for a releas-
able attachment of the adapter element to the tool hous-
ing. The attachment members provide for a safe and re-
liable attachment of the adapter element to the tool hous-
ing. If desired, the attachment members can be manually
actuated in order to release the adapter element from
the tool housing and to extract the adapter element from
the recess.
[0020] Preferably, the attachment members are adapt-
ed to automatically enter into mutual engagement with
each other upon complete insertion of the part of the
adapter element to be inserted into the recess. This has
the advantage that the adapter element does not have
to be actively secured to the tool housing after insertion.
Rather, the adapter element is automatically secured to
the tool housing upon complete insertion. This may be
effected by a snap lock or a spring lock or by a magnetic
lock.
[0021] According to a preferred embodiment, the at-
tachment members comprise at least one spring-loaded
hook element attached to one of the tool housing and the
adapter housing and at least one corresponding recess
or opening attached to the other one of the tool housing
and the adapter housing, for receiving the hook element
upon complete insertion of the part of the adapter element
to be inserted into the recess.
[0022] The spring-effect of the hook element may be
achieved by a separate spring element or by means of
the material of which the hook element is manufactured,
the material having elastic characteristics. For example,

the hook element could be manufactured from metal or
synthetic material (e.g. plastic).
[0023] In order to provide for an appealing design of
the power tool, it is suggested that at least that part of
the adapter housing which is not inserted into the recess
upon complete insertion of the part of the adapter element
to be inserted into the recess and still visible from outside
has the same design as that part of the battery pack which
is not inserted into the recess upon complete insertion
of the part of the battery pack to be inserted into the re-
cess and still visible from outside. Hence, the power tool
has almost the same look with the battery pack inserted
into the recess or the adapter element inserted. The only
visible difference is the first electric cable led out of the
adapter housing at the rear or a side of that part of the
adapter element visible after complete insertion into the
recess.
[0024] According to another preferred embodiment of
the present invention, it is suggested that the power sup-
ply unit is adapted to comply with the ATEX 95 equipment
directive 94/9/EC. The directive 94/9/EC of the European
Parliament and the Council of 23 March 1994 refers to
the approximation of the laws of the Member States of
the European Union concerning equipment and protec-
tive systems intended for use in potentially explosive at-
mospheres. For example, this directive stipulates that
the electronic power supply unit must not cause any
sparks during its operation. With other words, the power
supply unit preferably used for operation of the power
tool by means of electric energy from the mains power
supply, comprises a so-called safety isolating transform-
er adapted for use in potentially explosive atmospheres.
Such power supply units are also available off-the-shelf
in large numbers and at reasonable prices.
[0025] It is possible to releasably connect the first cable
to the adapter element by means of a plug-and-socket
connection. However, in order to allow a flexible use of
the power tool with the adapter element inserted therein
without having to fear an unintentional disconnection of
the power tool from the power supply unit, it is suggested
that the first cable is fixedly attached to the adapter ele-
ment. The connection between the adapter element and
the first cable is the one which is stressed most during
an intense use of the power tool. Additionally, a kink pro-
tection element for the first cable can be provided in the
form of a grommet attached to the adapter housing.
[0026] Furthermore, it is also possible that the power
supply unit comprises a first electric socket for releasably
attaching the first cable to the power supply unit. The first
cable may be attached by means of a respective plug
which is connected to the first cable and inserted into the
socket. The plug and socket may have any desired form.
In particular, they may have three contacts each, one for
the positive pole, one for the negative pole and one for
ground. A plug-and-socket-connection (and) with only
two contacts each, one for the positive pole and one for
the negative pole is preferred. The plug-and-socket-con-
nection - if present - must be adapted to transmit the
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relatively large currents. Furthermore, the first electric
socket of the power supply unit should comprise mechan-
ical protection means in order to prevent a person from
reaching the contacts of the socket with his/her fingers
or an electric conductor and from getting an electric
shock. Further, the plug-and-socket-connection should
be water- and dustproof. Due to the fact that the power
supply unit is located in a distance to the power tool and
connected thereto by the flexible first cable, there is no
risk that the plug-and-socket-connection will be uninten-
tionally disengaged even during intense use of the power
tool.
[0027] It would be possible that the power supply unit
is an integral part of a vacuum cleaning device. In that
case the power supply unit would be located inside the
housing of the vacuum cleaning device. The socket of
the power supply unit could be provided in the housing
of the vacuum cleaning device.
[0028] Further, the power supply unit may comprise a
second electric socket for releasably attaching the sec-
ond cable to the power supply unit. The second cable is
the power cable connecting the power supply unit to the
mains power supply. One end of the cable has a conven-
tional plug for connecting the cable to a socket of the
mains power supply. The opposite end of the second
cable could be provided with another plug adapted for
connection to the second socket of the power supply unit.
The second socket may be embodied as a conventional
3-pole AC current input module. In that case, the second
cable could be a conventional power cable comprising a
mains power supply plug on one end and a 3-pole AC
current plug for connection to the 3-pole AC current input
module on the other end. Respective power supply units
and power cables are readily available off the shelf in
large numbers and at reasonable prices.
[0029] Further features and advantages of the present
invention will be described in further detail hereinafter
with reference to the accompanying drawings. Each of
the features shown in the drawings and described herein,
can be combined with any other feature even if such a
combination is not shown in the drawings and/or not ex-
plicitly described herein. The drawings show:

Figure 1 an electric power tool according to a pre-
ferred embodiment of the present invention
equipped with an adapter element inserted
into a recess of the tool housing;

Figure 2 a battery pack adapted for insertion into the
recess of the housing of the power tool of
Fig. 1 after removal of the adapter element;

Figure 3 the power tool of Fig. 1 in a more detailed,
partially sectional view;

Figure 4 the battery pack of Fig. 2 in a more detailed,
partially sectional view;

Figure 5 the power tool of Fig. 3 with a battery pack
inserted into the recess of the tool housing
instead of the adapter element;

Figure 6 the housing of the power tool of Figs. 3 and
5 without an adapter element or a battery
pack inserted into the recess of the tool hous-
ing;

Figure 7 the adapter element adapted for being insert-
ed into the recess of the housing of the power
tool of Figs. 1, 3 and 6 in a more detailed,
partially sectional view;

Figure 8 an external power supply unit for use togeth-
er with the adapter element in a first view; and

Figure 9 the external power supply unit for use togeth-
er with the adapter element in a second view.

[0030] The present invention refers to an electrically
driven hand-guided power tool 1. In the figures the power
tool 1 is embodied as a polisher. However, it might just
as well be embodied as a sander or any other hand-
guided electric power tool. The power tool 1 comprises
a tool housing 2 with a recess 7 for receiving at least a
part 9 of a battery pack 6 (see Fig. 5). The design of the
recess 7 essentially corresponds to the part 9 of the bat-
tery pack 6 inserted therein, in order to allow insertion of
the inserted part 9 of the battery pack 6 into the recess
7 and electric connection of the battery pack 4 with the
power tool 1 and operation of the power tool 1 by means
of electric energy originating from the battery pack 6.
[0031] It is suggested that the power tool 1 comprises
an adapter element 4 having an adapter housing 15 at
least part 8 of which essentially corresponding to the form
and design of the recess 7 and adapted to be inserted
into the recess 7 after removal of the battery pack 6, in
order to allow electric connection of the adapter element
4 with the power tool 1 (see Figs. 1 and 3). The adapter
element 4 is connected to an external power supply unit
40 by means of a first electric cable 5 and the power
supply unit 40 can be connected to an electronic mains
power supply by means of a second electric cable 41
having a mains power plug 5a at its distal end. The power
supply unit 40 comprises an electric transformer 42 for
transforming the electric energy from the mains power
supply into electric energy corresponding to the electric
energy supplied by the battery pack 6, in order to allow
operation of the power tool 1 by means of electric energy
originating from the mains power supply and transformed
by the power supply unit 40. The mains power supply
voltage may be e.g. 230 V or 110 V. The voltage provided
by the battery pack 6 corresponds to the operation volt-
age of the power tool 1, in particular of an electric motor
and further electric and electronic components of the
power tool 1 contained in the tool housing 2. The oper-
ation voltage may be e.g. 12 V, 18 V, 24 V, 36 V or 48 V.
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[0032] According to the present invention, the power
supply unit 40 is not inserted into the recess 7 of the tool
housing 2 but rather located externally. The power supply
unit 40 is only connected to the power tool 1 by means
of the adapter element 4 inserted into the recess 7 and
the first cable 5. The adapter element 4 creates almost
no heat during operation of the power tool 1. This is large-
ly due to the fact that the adapter element 4 if at all com-
prises only passive electric components which create al-
most no heat during operation. The positioning of the
power supply unit 40 in a distance to the power tool 1
eliminates any risk of overheating of the electric and elec-
tronic components of the power tool 1 located inside the
tool housing 2 due to heat from the power supply unit 40.
An efficient heat dissipation is achieved by the fact that
the power supply unit 40 can be freely located in the
environment. Furthermore, the heat generated in the
power supply unit 40 may easily dissipate to the environ-
ment through respective cooling vents 43 provided in the
power supply housing 44. The housing 44 may be made
of metal or a plastic material.
[0033] Furthermore, due to the fact that the power sup-
ply unit 40 is provided outside of the recess 7 and does
not form an integral part of the power tool 1, no re-ap-
proval of the power tool 1 is necessary if the battery pack
6 is replaced by the adapter element 4 connected to the
external power supply unit 40. The technical approval of
the power tool 1 obtained when operated with the battery
pack 6 in most cases will also be valid for the power tool
1 when operated with the mains power supply through
the adapter element 4 inserted into the recess 7 of the
tool housing 2.
[0034] Finally, due to the fact that only the adapter el-
ement 4 is attached to the power tool 1 and that the adapt-
er element 4 comprises not much more than the adapter
housing 15, electric terminals 14 and electric cables 45
for connecting the terminals 14 with the first electric cable
5 coming from the power supply unit 40 (see Fig. 3), the
weight of the power tool 1 is evenly distributed along the
longitudinal extension of the tool 1. Preferably, the weight
of the adapter element 4 (and part of the first electric
cable 5 attached thereto and hanging down therefrom)
is similar to the weight of the battery pack 6. Therefore,
the power tool 1 according to the present invention can
be easily used by a user over a longer period of time
without signs of fatigue, no matter whether it is operated
with energy from the battery pack 6 or from the mains
power supply (power supply unit 40 and adapter element
4).
[0035] The adapter element 4 and the battery pack 6
are each provided with a socket element comprising the
electric terminals 14 (schematically shown in Figs. 3, 4,
5 and 7), which is adapted for receiving respective con-
tact pins 12 from the power tool 1, the pins 12 being
provided at the far end of the recess 7. When the adapter
element 4 or the battery pack 6 or their respective parts
8, 9 are completely inserted in to the recess 7, an electric
connection is automatically established between the

electronic components of the power tool 1 on the one
hand and the adapter element 4 or the battery pack 6,
respectively, on the other hand. Of course, the electric
terminals 14 and the contact pins 12 could be located at
any other desired position, too, for example in a side wall
of the recess 7 and of the adapter housing 15 (or the
battery housing 19), respectively.
[0036] In principle the adapter element 4 is a special
kind of plug element having an adapter housing 15 de-
signed such that it can at least partly be inserted into the
recess 7. The adapter housing 15 is provided with the
contact terminals 14 in order to establish the electric con-
nection to the contact pins 12 of the power tool 1. The
adapter element 4 establishes an electric connection be-
tween the first electric cable 5 and the contact pins 12 of
the power tool 1 located inside the recess 7. Preferably,
no electric energy is transformed by the adapter element
4 because the electric energy is transformed externally
by the power supply unit 40 and arrives at the adapter
element 4 from the power supply unit 40 through the first
electric cable 5. Hence, no bulky and heavy transformer
has to be located in the adapter element 4.
[0037] If at all, only smaller and lighter electric and elec-
tronic components which generate only a small amount
of heat during operation are located in the adapter ele-
ment 4 or the adapter housing 15, respectively. For ex-
ample, the adapter element 4 may comprise a rectifier
for transforming an alternating voltage of the mains pow-
er supply into a direct voltage of the power tool 1 and/or
an electronic filter element for reducing interferences and
suppressing electronic disturbances. However, it is pre-
ferred that these electric and/or electronic components
are comprised by the power supply unit 40. To this end
it is suggested that the power supply unit 40 comprises
a rectifier 46 for transforming the alternating voltage of
the mains power supply into a direct voltage (AD/DC-
converter). Further, it is suggested that the power supply
unit 40 comprises an electronic filter element 47 for re-
ducing interferences and suppressing electronic distur-
bances. The power supply unit 40 may comprise a printed
circuit board (PCB) 48 to which some or all of the com-
ponents 42, 46, 47, 48 of the power supply unit 40 are
attached and/or electrically contacted.
[0038] Alternatively, the power supply unit 40 may be
embodied as a switched-mode power supply. Such a
power supply unit 40 may be provided with a central
processing unit for controlling the transformation of the
electric energy.
[0039] It is suggested that the tool housing 2 and the
adapter element 4 are provided with corresponding at-
tachment members adapted to enter into mutual engage-
ment with each other upon complete insertion of the part
8 of the adapter element 4 to be inserted into the recess
7 and to provide for a releasable attachment of the adapt-
er element 4 to the tool housing 2. The attachment mem-
bers provide for a safe and reliable attachment of the
adapter element 4 to the tool housing 2. If desired, the
attachment members can be manually actuated in order
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to release the adapter element 4 from the tool housing 2
and to extract the adapter element 4 from the recess 7.
[0040] Preferably, the attachment members are adapt-
ed to automatically enter into mutual engagement with
each other upon complete insertion of the part 8 of the
adapter element 4 to be inserted into the recess 7. This
has the advantage that the adapter element 4 does not
have to be actively secured to the tool housing 2 after
insertion. Rather, the adapter element 4 is automatically
secured to the tool housing 2 upon complete insertion.
This may be effected by a snap lock or a spring lock or
by a magnetic lock.
[0041] According to the embodiment of Fig. 6, the at-
tachment members comprise at least one spring-loaded
hook element 21 attached to the tool housing 2 within
the recess 7. Of course the hook element 21 could also
be attached to the tool housing 2 outside the recess 7.
Alternatively, the hook element 21 could also be provided
on the adapter housing 15 of the adapter element 4. The
attachment members further comprise at least one cor-
responding recess or opening 49 provided at the adapter
housing 15 of the adapter element 4 (see Fig. 7). The
recess or opening 49 is provided in that part 8 of the
adapter element 4 which is inserted into the recess 7. Of
course, the recess or opening 49 could also be provided
in another part 10 of the adapter element 4 which is not
inserted into the recess 7. Alternatively, the recess or
opening 49 could also be provided in the tool housing 2
of the power tool 1. The recess or opening 49 is adapted
for receiving the hook element 21 upon complete inser-
tion of the part 8 of the adapter element 4 into the recess
7. The spring-effect of the hook element 21 may be
achieved by a separate spring element (not shown) or -
as is the case in Fig. 6 - by means of the material of which
the hook element 21 is manufactured, the material having
elastic characteristics. For example, the hook element
21 could be manufactured from metal or synthetic mate-
rial (e.g. plastic).
[0042] The housing 19 of the battery pack 6 comprises
a respective recess or opening 49’ (see Fig. 4). Further,
inside the battery pack 6 there are a number of recharge-
able battery cells 20.
[0043] Of course, many other embodiments of the at-
tachment members for releasably attaching the adapter
element 4 to the tool housing 2 after complete insertion
into the recess 7 are conceivable, too.
[0044] In order to provide for an appealing design of
the power tool 1, it is suggested that at least that part 10
of the adapter housing 15 which is not inserted into the
recess 7 upon complete insertion of the part 8 of the
adapter element 4 to be inserted into the recess 7 and
still visible from outside (see Fig. 7) has the same design
as that part 11 of the battery pack 6 which is not inserted
into the recess 7 upon complete insertion of the part 9 of
the battery pack 6 to be inserted into the recess 7 and
still visible from outside (see Fig. 5). Hence, the power
tool 1 has almost the same look with the battery pack 6
inserted into the recess 7 or the adapter element 4 in-

serted therein. The only visible difference is the first elec-
tric cable 5 led out of the adapter housing 15 at the visible
part 10, in particular at the rear or a side of that part 10
of the adapter element 15 visible after complete insertion
into the recess 7.
[0045] It is possible to releasably connect the first cable
5 to the adapter element 4 by means of a plug-and-socket
connection. However, in order to allow a flexible use of
the power tool 1 with the adapter element 4 inserted
therein without the risk of an unintentional disconnection
of the power tool 1 from the power supply unit 40, it is
suggested that the first cable 5 is fixedly attached to the
adapter element 4. The connection between the adapter
element 4 and the first cable 5 is the one which is stressed
most during an intense use of the power tool 1. Addition-
ally, a kink protection element for the first cable 5 can be
provided in the form of a grommet 50 attached to the
adapter housing 15 (see Fig. 7).
[0046] Furthermore, it is suggested that the power sup-
ply unit 40 comprises a first electric socket 51 for releas-
ably attaching the first cable 5 to the power supply unit
40 (see Fig. 9). The first cable 5 may be attached by
means of a respective plug 52 which is connected to the
first cable 5 and inserted into the socket 51. The socket
51 and the plug 52 may have any desired form. In par-
ticular, they may have three contacts 53, 54 each, one
for the positive pole, one for the negative pole and one
for ground. Due to the fact that a reduced voltage (e.g.
between 12 V and 48 V) is transmitted across the first
cable 5 for operation of the power tool 1, rather large
currents (up to 10 A) will have to be transmitted across
the plug-and-socket-connection 51, 52 and the first cable
5 in order to achieve the desired output power at the
power tool 1. Therefore, the plug-and-socket-connection
51, 52 as well as the first cable 5 have to be adapted to
transmit the relatively large currents. Furthermore, the
first electric socket 51 of the power supply unit 40 should
comprise mechanical protection means in order to pre-
vent a person from reaching the contacts 53 of the socket
51 with his/her fingers or an electric conductor and from
getting an electric shock. Further, the plug-and-socket-
connection 51, 52 should be water- and dustproof. Due
to the fact that the power supply unit 40 is located in a
distance to the power tool 1 and connected thereto by
the flexible first cable 5, there is no risk that the plug-and-
socket-connection 51, 52 will be unintentionally disen-
gaged even during intense use of the power tool. How-
ever, in order to provide for a water- and dustproof con-
nection and for a safe connection of the plug 52 in the
socket 51, the plug could be provided with a cylindrical
retaining element 55 which may be freely rotated about
its longitudinal axis in respect to the rest of the plug 52.
The internal surface of the retaining element 55 is pro-
vided with a thread. Similarly, the first electric socket 51
is provided with a cylindrical protruding element 56 which
has a thread on its outer surface. Upon insertion of the
plug 52 into the socket 51, the retaining element 55 can
be screwed onto the protruding element 56 thereby se-
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curing the plug 52 in the socket 52.
[0047] Further, the power supply unit 40 may comprise
a second electric socket 57 for releasably attaching the
second cable 41 to the power supply unit 40 (see Fig. 8).
The second cable 41 is the power cable connecting the
power supply unit 40 to the mains power supply. One
end of the cable has the conventional plug 5a for con-
necting the cable 41 to a socket of the mains power sup-
ply. The opposite end of the second cable 41 is provided
with another plug 58 adapted for connection to the sec-
ond socket 57 of the power supply unit 40. As shown in
Fig. 8, the second socket 57 may be embodied as a con-
ventional 3-pole AC current input module. In that case,
the second cable 41 could be a conventional power cable
comprising a mains power supply plug 5a on one end
and the 3-pole AC current plug 58 for connection to the
3-pole AC current input module 57 on the other end.

Claims

1. Electrically driven hand-guided power tool (1), in par-
ticular a polisher or a sander, comprising a tool hous-
ing (2) with a recess (7) for receiving at least a part
(9) of a battery pack (6), the design of the recess (7)
corresponding to the part (9) of the battery pack (6)
inserted therein, in order to allow insertion of the part
(9) of the battery pack (6) into the recess (7) and
electric connection of the battery pack (6) with the
power tool (1) and operation of the power tool (1) by
means of electric energy originating from the battery
pack (6),
characterized in that
the power tool (1) comprises an adapter element (4)
having an adapter housing (15) at least part (8) of
which corresponding to the form and design of the
recess (7) and adapted to be inserted into the recess
(7) after removal of the battery pack (6), in order to
allow electric connection of the adapter element (4)
with the power tool (1), the adapter element (4) being
connected to an external power supply unit (40) by
means of a first electric cable (5) and the power sup-
ply unit (40) being connectable to an electronic mains
power supply by means of a second electric cable
(41), the power supply unit (40) comprising an elec-
tric transformer (42) for transforming the electric en-
ergy from the mains power supply into electric ener-
gy corresponding to the electric energy supplied by
the battery pack (6), in order to allow operation of
the power tool (1) by means of electric energy orig-
inating from the mains power supply and trans-
formed by the power supply unit (40).

2. Power tool (1) according to claim 1, wherein
the electric transformer (42) of the external power
supply unit (40) is adapted to transform a voltage of
230 V or 110 V, respectively, of the mains power
supply into an operating voltage of 12 V, 18 V, 24 V,

36 V or 48 V, respectively, of the power tool (1).

3. Power tool (1) according to claim 1 or 2, wherein
the power supply unit (40) comprises a rectifier (46)
for transforming an alternating voltage of the mains
power supply into a direct voltage for the power tool
(1).

4. Power tool (1) according to one of the preceding
claims, wherein
the power supply unit (40) comprises an electronic
filter element (47) for reducing interferences and
suppressing electronic disturbances.

5. Power tool (1) according to one of the preceding
claims, wherein
the tool housing (2) and the adapter housing (15) are
provided with corresponding attachment members
(21, 49) adapted to enter into mutual engagement
with each other upon complete insertion of the part
(8) of the adapter element (4) to be inserted into the
recess (7) and to provide for a releasable attachment
of the adapter element (4) to the tool housing (2).

6. Power tool (1) according to claim 5, wherein
the attachment members (21, 49) are adapted to au-
tomatically enter into mutual engagement with each
other upon complete insertion of the part (8) of the
adapter element (4) to be inserted into the recess (7).

7. Power tool (1) according to claim 5 or 6, wherein
the attachment members (21, 49) comprise at least
one spring-loaded hook element (21) attached to one
of the tool housing (2) and the adapter housing (15)
and at least one corresponding recess or opening
(49) attached to the other one of the tool housing (2)
and the adapter housing (15), for receiving the hook
element (21) upon complete insertion of the part (8)
of the adapter element (4) to be inserted into the
recess (7).

8. Power tool (1) according to one of the preceding
claims, wherein
at least that part (10) of the adapter housing (15)
which is not inserted into the recess (7) upon com-
plete insertion of the part (8) of the adapter element
(4) to be inserted into the recess (7) and still visible
from outside has the same design as that part (11)
of the battery pack (6) which is not inserted into the
recess (7) upon complete insertion of the part (9) of
the battery pack (6) to be inserted into the recess (7)
and still visible from outside.

9. Power tool (1) according to one of the preceding
claims, wherein
the power supply unit (40) is adapted to comply with
the ATEX 95 equipment directive 94/9/EC.

13 14 



EP 3 800 012 A1

9

5

10

15

20

25

30

35

40

45

50

55

10. Power tool (1) according to one of the preceding
claims, wherein
the first cable (5) is fixedly attached to the adapter
unit (4).

11. Power tool (1) according to one of the preceding
claims, wherein
the power supply unit (40) comprises a first electric
socket (51) for releasably attaching the first cable (5)
to the power supply unit (40).

12. Power tool (1) according to one of the preceding
claims, wherein
the power supply unit (40) comprises a second elec-
tric socket (57) for releasably attaching the second
cable (41) to the power supply unit (40).
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