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(37 ABSTRACT
A systan lor wachining o workpicee.
comprisig 4 hand-held power (ool having a drive motor,
o tool holder, which can be driven by the dive motor,
for o working wol for muacluning the workpicee. and o
goide element with o guide surluce Tor gniding the
hand-held power ool on the workpicee,
having a marker detection device for detecting coordinate

data of at least one workprece marker of the workpiece,
wherein the hand-held power wol has guide means for
goiding the working ool along the workpieee accord-
ing to the coordinate data of the at Jeast one workpicee
marker. The marker detection device has an oplical
undifor mechanical relerence which can be positioned
on andfor direetly next 1o the at least one workpicee
marker. The marker detection device is designed Tor
determining the coordinaie data of the al least one
workpiece marker relative o an al leasi two-dimen-
sional coordinates system which is independent from
the workpicee marker

and the puide means of the hand-held power (ool are

designed 10 gmde he working ool relative 1o the at least

two-dimensional  coordinaies system in a working anca

which is geometncally defined by worlang arca data detee-

wined bused on the coordinate duta ol e o feast one

workpiece marker.
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METHOD FOR MACHINING A WORKDPIECL

[0001]  “The mnventon relutes W a system For machining a
workpicce.

[0032]  comprising a hand-held power tool having a
drive motor, a tool holder. which can be driven by the
drive motor. for o working ool lor wachining the
workpiece. und o guide element with o guide surlace for
puidimyg the hand-held power ool on the workpicce:

[0003]  having a marker detection device for detecting
coordinate data ol at least one workprece marker ol the
workpiece. wherein the hond-held power wol has guide
wweans for goiding the working wael along the work-
picce according to the coordinaie data of the at least one
workpieee marker. The mvention also relaies © a
wethod for machining o workpicee. preferably using
system components of the system explained above.

[0004]  Such o system. m which the marker detection
device 15 an miegral part of the hand-held power tool. s
explained in US2015/0094836 A1, lor example.

[0005]  For example. the user con see on o display of the
hand-held power ool where the at least one workpicee
muarker 15 located and thus. so W speak. set e starting pont
for the subsequent workpicce machining. in this case a
milling operation. The operaior gmdes e hand-held power

wol along u working line. which is shown on the display of

the hand-held power wol. along the workpicee. The hand-
held power ool jiself in tom has a tracking servo moior, so
that the workmg ool tollows the imagmary working hne. so
10 speuk.

[0006]  However. in some cases the precision of such
system is pol sullicient,

[0007]  [iis therefore the object of this invention to provide
an improved system for processing o workpieee.

[0G08]  “To achieve this object. u system ol the type men-
tioned above provides that the marker detecton device has
an optical and/or mechanical referonce which can be posi-
tioned on and/or directly next to the at least one workpicce
marker. that the marker deteciion device iy designed for
determining the coordinate data of the at least one workpicce
marker relative 1o an ot least (wo-dimensional coordinutes
system which is independent from the workpiece marker.,
and that the pude means of the hand-held power tool are
adapted 0 gode the workmg (ool relative 1o the at least
two-dimensional coordingtes svstem i o working spuce
which 1s geometncally deimed by working spuce data deter-
mined based on the coordmate data of the at Jeast one
workpiece marker.

[000%]  “The object 1s alse achieved by providing o method
for processing o workpiece.

[0010]  comprising a hoond-held power ol having o
drive motor, a tool holder. which can be driven by the
drive motor, for a working ool {or machinmg the
workpiece. und o guide element with o guide surlace for
aniding the hand-held power ol on the workpicee:

[DO1T]  having a marker deteciion device for detecting
coordinate data ol at least one workprece marker ol the
workpiece, wherein ihe hand-held power ol has gaide
wweans for goiding the working wael along the work-
picce secording 1o the coordinate data of the ut least one
workpicce marker. wherein the following steps are
perlormed:

[0012]  Posiionmg ol an optical andfor mechanmeal rel-
ereace ol the marker detecuon device on and/or direetly
uext w the at least one workpicce warker.
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[G013]  Deteriinmg by the marker detection deviee ol
the coordinate data of the at least one workpiece marker
relative to an gt least two-dimensional ¢, which is
independent (rom the workpicee marker. and

[6014]  and Guiding the working ol according 1o the at
least two-dimensional coordinates system i a working
arca which is geometrically defined by working arca
data determined based on the coordinale data of the at
least oue workpiece marker through the poiding means
of the hand-held power ool

[(H015] 1 1s & basic prineiple of e present inventon hat
the mechanical or optical reference is positioned. so 1o
speak. dircctly on and immediately next o the at least one
workpiece marker. so that in tus way s exact spatial or
local coincidence between the mechunical/opucal relereuce
on the one hand and the workprece marker on the oiher hand
can be achiweved. A possible maceuracy m that an oplical
system is used which maps the workpicee marker. so 1o
speak. so that the user sets g virual relerence w the wapped
workpiece marker is therelore not provided. unlike in the
prior art. The mechanical or optical relerence is adjustable
anedior mobile relative o the workpiece marker.

[(016] The workpieee marker can be o marker et an
operator applics w the workpicce. sucl as o linear marker. o
hne marker. o dot marker or the hke. However, the work-
piece marker can also be a natoral workpiece marker, so 1o
speak. oF o workpicce marker which forms an integral parl
of the workpiece. lor example o workpieee edge. o recess. o
colovured marker or coutrast marker i a surlsce coating ol
he workpieee or the like.

[(H017]  The coordmates system can be two-dimensional or
ihree-dimensional. Theretore. the coordinates  system s
preferably spatal,

[(018]  Por exampie. the coordinates system s (ixed rela-
uve to the workspace.

[(H019] A prelerred exemplary embodiment provides hat
ihe hand-held power ool andior the marker detection device
andfor o workpicee position detection device expluined later
has o local coordmates systen. i particular @ local (wo-
dimensional or three-dimensional coordinates system. Al
least one of the aforementioned components is designed to
convert coordinate data of a geometrie object delermined in
a local coordiates system. lor example o poiat. g line or o
surlace. inte another coordinates system. ‘1o this cad. the
{ollowmg {omuolae (1), (2) and (3) are smiable {or a
rotational trans formation.
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[B020] For example. a rotation about the X-axis by an
angle < can be deseribed with formula (1) 2 rotation abowt
the Y-uxis with the angle § can be described with formulda
{23 and a rotation about the Z-uxis with the angle y can be
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desenbed with formula {3}, Noturally. translational transior-
mations are also possible, for wiich common matnx sinlis
are known o be siiable.

[0021]  An ahematve concept or calenlating a shilt opera-
tion or translation of ponuts (rom one coordinates systein o
another coordiates system. for example From a local coor-
dinaies sysiem ol the marker detection device or the hand-
held power ool 1o the global coordmates sysiem related o

the working space. are so-calied guaternions. 13y measus of

scalar multiplications ol the quaternions. for example. tw
coordmates systems can be converied mio each other. so to
spuak.

[0322]  The conversion or transler of the coordinales sys-
teins can be perlorimed by the respective control devices or
montoring devices o (e marker detection device. e
hand-held power ol i particolar e guide means. or a
workpicce detection device which can be attached to the
workpicce. for example.

[0023] A1 leust one componeal of thw systein. which s
formed by the hoand-lweld power tool. for exauple its control
device, andior by the marker detection device andfor by a
workpicce posiion detection device positioned or position-
able on the workpicee. is advantageously conligured Tor a
translation sud/or conversion ol coordinate duta ol ot least
oue point from o locul. in partucular two-dimensional or
three-dimensional, coordinates system relative to the respoe-
tive component into the @t Jeast (wo-dimensional. in par-
ticuiar stationary. coordinates system and/or vice versa rela-
tive W the working space.

[0024] The coordingtes system can be located directly on
the workpiece, lor example by o marker sinp with a geo-
meine patiern.

[0025] 1t 1s preferable w provide the at least two-dnnen-
sional. prelerably three-dimensional. coordinates systein by
means ol at least one coordinates seusor which can be pluced
in o workmg space in which the workpieee s arranged. The
puide means andfor the marker detection device  are
desigied @ determine e position of the o least owe

coordites sensor andfor o determine at least one piece of

relerence inlormation transmitied by e at least one coor-
dmates sensor. The coordmates sensor can thos be arranged
stationary. in @ maoner of speaking. ail a predelermined
position in the working space andior on the workpicce.
which is then detected by the marker detecton device and
preferably later also by the puide means when the workpicce
is bemp machined.

[0326]  The at least one coordinates sensor can be a so-
called pussive coordinates sensor whose spatial position can
be detected by the marker detection device andfor the goide
means. For example. the marker deteciion device or he
puide means detects o peometne contour andior a color
and/or a contrast. or example a bar code, on the al least one
coordifkIles sensor,

[0027]  “The conrdinates sensor can alse be an active coor-
dmates sensor that sends relerence informauon. The reler-
ence information is for example optical nformation. such as
light pulses. light waves or the like. In particular, physical
waves, microwaves or the like are prelerably provided as
relerence inlormation.

[G328]  The at least one coordinaies sensor may have
fastening means, such as adhesive fastening means, hook
fastening means and/or suction fhstoning means. for atiach-
ment o the workpicee or u sabstrate. or both, Thus. e
coordinules seusor can be fixed. so o speak. Forthermore. 1t
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15 advantageous 1§ the coordinates sensor hus ot least one
utility surface for placement on a base or the workpicee or
both. Preferably, a system with several, lor example two,
coordinates sensors is prelerred. This coables o partenlarly
lavorable geometric configuration. The varions coordinates
sensors may be spaced so that the goide means or the marker
detection device, or boih. always have ot least one coordi-
nates sensor in their detection area. Furihermore, geometric
wethods  Jor determiming the two-dimensional or three-
dimensional coordinates systein. c.g. trisngulation or the
like. can also be vsed with several coordmales sensors.
[(H029]  The at least one coordingies sensor 15 expediently
designed o transmit relorence information in mutnally
anpular directions andfor in muially parallel planes. The
wirker detection device or guide means 1s desigoed o deteet
this relerence mbormation. Tlus means hat the marker
detection device can make optimum use of the relerence
information. The directions that are at an angle o cach other
are preferably ot right angles. For example. the coordinates
sensor can transiit 1n parallel plunes in g fliest dirceton and
it a direction angled (o the first dicccton. For example. o
kind of stripe structure can be sent. The stripe pattems can
be sent at an angle w0 cach other. so that in principle a grd
structure is speeidied by the coordinates sensor. wherein the
idividual grid Lines can be sent simultsncously or conseen-
uvely.

[(H030] 1 ix also possible that e system works withont
such a coordmates sensor. or example. it may be provided
that the guide means of the hand-held power ool or the
marker detection device or both have ooentation means for
ericntation relatve o e ot least two-dimensional coordi-
nates sysiem 1 a working space i which the workpicee is
located. The orentation means are designed o detect geo-
meiric contours of the working space. for example walls,
oo corners. ner oo edges o the like, 1t s also
advantageous i the onentation means are designed 1o
receive relerence information characienising e position of
ihe hand-held power ool or marker detection device or the
workpiece in the working space. For example. the orienta-
ton means cait be used o record the relerence mlbrmation
weitioned above,

[(031]  The marker detection device 1s preferably designed
w0 deteet the coordinate data of the at least one workpicce
marker afier the releronce has been positioned relative to the
workpiece warker sccording w0 ot least one triggering con-
dition. This meuns that the operator can. for exumple.
position the optical or mechanical reference {irst relative to.
{or example. al least one workpiece marker or the respective
workpiece markers. The marker deteciion device then
records thwe coordimate duta of the at lcast oue workpicce
warker according (o at least one triggering condition,

[(032] There are various possible nggering condiions.
wiich may also be m combination with each other. Below
are some cxemplary possibilitios:

[(033] Vor example. a sensor may be provided on the
marker detection device and/or the gmde means which con
detect un operator action such as g wipig  movement.
pressare or the like, The seusor con be an oplical sensor. o
capacitive sensor. an inductive sensor or similar. 1 is also
possible that the controlling action by an clectrical swilch
provided on the marker detection device or puide means or
hand-held power ol is detected by the warker detection
device or guide mcais.
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[0034]  Purthenunore. o tine condition. c.g. g dwell ume of
the reference of al least one workpicee marker for a prede-
termined time, 15 possible. The time condition can mean. for
example. that the marker detection deviee is nol moved
relutive W the workpicee marker Jor o predetenmined tine.
A relative movement or even the lack of a relative movement
can be deternmned by the marker detection device, oy
example by means of a distance measurement or an opiical
detection ol the workpicee marker Tor o predetermined tine.
but alse by means of the woton sensor explained below.
[0035] [t is possible that the marker detection device has
a motion sensor. [ there is no movement of the marker
detection device for a predetermined time. this is considered
1o be o detection ol the workpicee marker.

[0036] [n udditon. the marker detection device and/or the
puide means may comprise or include a disiance sensor
caabling the deiection of a distance between the reference
and the at least one workpicee marker. 1F 8 predetermined
limit distance between the reference and the at least one
workpicce marker 15 wodershot. 1e. o it distance 15
maintained. the workpicce marker 15 considered 1o be
detected.

[0037]  Furdhermore. a dynamie deiection of the workpicee
marker is also possible. For exawple. the warker detection
device cun be moved over the workpieee warker and visu-
ally detect it. Optical detection incledes, for example. @
light-dark contrast between the workpicce marker and 2
buckaround or surlace of the workpicce,

[0038] Purthennore. 11 1s advantageons 10 the marker
detecton device is designed  Tor tactical sudfor optical
sclection of the at least one workpicce marker. For example.
the marker deiection device may have a mechanical reler-
cice in e Torm of an arow marker. o line marker or e
like. The mechanical relerence can also be provided o the
hand-held power wol. lor example by o side edge ol thw
puide element. such as a guide carrage or guide beneh. [n
terms of optical selection, lor example. a directed light beam
is possible. For exauple. o bght source. i particular a laser
or the like. may be provided on bourd the marker detection
device. If this laser or other light sovrce 1s directed at and
comerdes with the workpivee marker, the workpicee marker
is considered (o be detected. F'or example. an operator action
is ulso uselul for this purpose. 1.e. the operator presses o key
ou (e marker detection device o activate the comeidence
between the oplcal reference. m particular the hght beam.
and the workpiece marker as a trigpering condiion {or
coordmaie detection. This has already been explained above
in conpection with the advantageouns triggenng condition.
[0039]  “The loilowmg measure represents an ntrinsically
independent wvention. but i can also be an advantageous
crabodiment of the above wmvention. The marker detection
device may be a component which s separale or can be
separated Trom the hond-held power wol.

[0040]  In particular. the marker detection device is much
lighter than the hand-held power wol. For example. its only
about 1G-200% of the weight of the hand-held power ool
[0341]  Porthermore. 1t 15 advantageons i the marker
detecton device has g simaller spatial extent than the hoand-
held power ol lor example only 10-20% ol e spatial
exient of the hand-held power tool in at least one dimension.
for example a ransverse width, transverse longth or the like,
or i several dimensions. For example. the marker deteciion
device can be significanty smaller than the hand-held power
ool 1 two dimensions. 0 particnlar in cross-section, fow-
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ever. it 1s possible that 11 way also have approximately the
same length or height as the hand-held powoer ol lor
example if the marker detection device s pin-shaped or
rod-shaped.

[042]  It1s alse possible For the marker detection device o
loru pant of thw power ol lor exauple by plucg the
reference on the goide cloment. The determination of the
coordinate data in connection with e selection of the
workpiece marker can ulso be perlormed dicectly by the
hand-held power wol HChas the marker detection device on
board.

[(043]  The hand-held power oo expediently has a wired
or wireless interface, or both, {or the marker detection
device. The marker detection device can transmit the coor-
dinate data ol at least one workpicee marker o the hand-held
power wal via the respective interface, for example via
Blociooth, WLAN or the hke. However, o wired transmis-
sion of these coordinaie data is also possible, {or example by
wweans of serial data, bus data or the like. o panticulor. the
provision of o bus interface or o bus ransission with o
dipiial protocol. tor example via Bluctooth, an [2C bus or
similar. betwoeen the marker detection device and he hand-
held power wol is possible.

[(044]  The hond-held power ool may have o helding
fixture For holding the marker detection device. For
example. a pocket. recess or other similar holdmg {ixture
mary be provided for the marker deieciion device. THowoever,
it is also possibie that the and-held power ool has o clanp
or other sinlor support or holding fixtire for the warker
detection device. ‘The holding  jixwre 15 provided lor
example on a machme housing of the hand-held power tool.
For example. the machine housing accommodates the dove
wotr and the ool holder. The holding iixture can also be
provided on thwe guide clement.

[(045]  The marker detection device is expediently motor-
less or has no drive motor o driive a working ool Conse-
quenily, the marker detection device 15, s0 1o speak, a
wwnwally actnated or manually operated device. while the
wotor componeit ol the system s provided by the hand-heid
power ool A drive motor s comparatively heavy, which
determines the weight of the hand-held power tool. The
marker detection device, on the other hand. can {orm or have
a light and therelore cosily monageabic mut.

[(046]  Wicn detecting the workpicee marker. i1 1 any
cuse advaitageous 1 the marker detection device s nol or
cannot be motor-dnven. FFor example. the hand-held power
ol itsell may have or display the marker deteciion device.
FHowever, operation of tw hand-held power ol is aot
provided. at Jeast during the detection of the workpicce
marker. 1 may be advantageously provided that the hand-
held power ool blocks operation of the drive motor when
detecting the workpicce marker. In any case. vibrations or
similar other nfluences ol the dove woter do not nterlere
il the marker detection device 15 nol motor-driven at least
during the detection of the at least one workpiece marker.
[(H047]  The marker detection device may melude a pin or
be pin-shaped. Theretore, the delection device is prelerably
designed 1 the momer ol @ pointing device. The relerence
is prelerably formed by o Up or longitudinal end of the pin
or pi-shaped marker device.

[(H048] 1 s also possible that the marker deteciion device
has an opiical light source o provide the oplical reference,
such us o laser beam. (o this context it 1s alse advantageous
il u distanee mcasurement 1s provided. I lor exmuple. the
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optical light source does not exceed o specilied i dis-
tance o the workpiece marker, the detection of the coordi-
nates or coordmaie data s enabled. so o speak. The lipht
source must therefore be close o the workpicee marker so
that the coordinate detection 1s actively switched relative o
ithe at least two-dimensional coordinaies sysiem.

[0049] [ s possible that the puide means actively guides
the ol holder. so o speak. or even onipul only auxiliary
inlormaten for the operator for optimuoin guiding of the ool
holder and thws of thwe working ol

[0050]  For exuample. thw guide wmwans may melude an
outpul device for the visual andior andible ouiput o the
operator of defimli informaiion concerning or defining the
working arca. sueh us o target working line. The working
area cant also have o spatial shape such that 1t deflines o work
surface. for example. This work surface or working arca can
also be displayed on the outpui device. The ontput device is.
for example. a display. in particnlar an 1.CT) display. a
graplucs-capable display or the bike.

[0051]  “The guide means advamtageously comprise o servo
metor arrangement with at least one servo motor lor adjost-
ing a relative position of the ol holder relative to the poide
clement. The at keast one servo molor s for example an
clectne wotor. o puemunate drive or the like. Consequently.
the goide wweans can. so o speak. adjust the wol holder.
particular the drve motor including the ool holder, relaiive
io the puide clement. so that the ool holder and thus the
workmg ool ollow a target working line or a target working
arca. 30 W0 speak. Llus means that the working area 15
auteatically maintained or regulated. so o speak.

[0052]  As already mentioned. the working arca preferably
comprises o working lme along which ihe workmg ool 15 o
be pmded relative to the workprece. [Uis also possible that
the working arca includes or is lormed by o machining arcu
ol the workpieee wtended Tor machining the workpicee.
[6053] [t is preforable if the goide meas andior the
marker detection device 15 designed 1o determine the work-
ing arca data of the working arca. {or example o0 an al least
sectionally straight working line or o complete workmg e

extending between the workpicee warkers. on the busis of

coordinate data. related 1o ihe at least (wo-dimensional
coordinales system. of at least two workpicce markers
arranged at a distance {rom ecach other. For example, two line
markers or dot markers can be provided on the workpieee.
The warker detecton device or the gode means can evalu-
ale thewr posttion, so o speak. relative to the two-dmmen-
swonal coordinates system and deternnne o working hine
from s, 1T several such workpicce markers are present. an
interpedation is prelerably possible in order 0 creute a
virtal straight workig line. Lowever. it is also possible for
several workpicce markers © be read in as i were, or for
iheir coordmate data o be determined by the marker detee-
tion device in order subsequently 1o deterinine. Jor example.
a workmg line or the hike having angulor secuons andfor
curvatures andior curved lnes by the pinde means or the
marker detection device. The system is therefore capable of
determimng the working area data itselll so o speak.

[0054]  “The guide mweans or the marker detection device. or
both. may expediently have o receiving literluce lor receiv-
ing delanlt data defining the working area. such as a working
line. For example, a USK interface. 8 WELAN interface, o
Bluctooth mterface or the like is provided as a receiving
interluce o receive such delimlt data, “The default data s
received. lor example. Trom a CAD device. o computer or
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thwe like. Vurthermore. the goide means and/or the marker
detection deviee are designed o determmne the working arca
data of the working arca according to the defanli data. For
exuinple. the guide mesns or the marker detection device
align the working arca as o lunction of the at least one
detected workpicee marker and/or deline @ starting poiat bor
he working arca.

[(085] U is preferble if the system for the detection ol a
respective posttion of the marker detection device andfor the
hand-held power ol comprises at least one coordinute
detection deviee which can be pluced in the working space
in which the workpicee is arranged and which forms an
asserbly unit separate from the hand-held power ool or the
reference of the marker detection device. The coordinate
detection device wmay. for example. be an arrangement ol one
ar miore cameras. i partienlar a stereo camera or a plarality
of stereo cameras. The coordinate detection device delects,
s0 (o speak. the position of the relerence to be aligned with
thwe workpicce marker or the hand-hwld power ol or boti.
For example. the coordinute detection device can lorm part
of the marker detection device.

[6056] In the above scenurios. iU has primanly been
assumed that the workpiece remains in place after the
workpiece marker or markers have been detecled. 1o the
spatiul or local position ol the workpicee relative e the
two-dimensional or three-dimensional coordinates system is
mamiamed. The coordinate daia of at least one workpiece
marker therefore romain wichanged wntil the workpivee is
processed.

[(H057]  [However, the above measures can also be applicd
it conpection with the subsequent cinbodiment of the inven-
tuon. 1 winch the workpicee does wot have (0 remain
stationary alter the detection of the at least one workpicce
marker, but is moved before the workpicee is machined, for
example. is umed around. s moved 0 o more favourable
wachining location or the like.

[(058] Speciiically. the system expediently ncludes s
trucking weans for tracking o movemoent ol the workpicce
after the detection of the at least one workpiece marker by
the marker detection device vp 0 a machining posiion
intended {or the machining of the workpicce by the hand-
held power wol. The tracking means are designed o provide
trucking data charactensing this movement or the machining
postion, so that (e guide means o't hand-held power ool
guide or can guide the working ool on the basis of working
arca data determined frow the coordinate duta ol at least one
workpiece marker and the tracking duta. For example. o
transiation ol the coordinate duta of at least one workpicce
marker can be carred oul using the tracking data. so that a
new postiion of the workpicce marker can be determined,
comprising transtormed coordinate data. so 10 speak. The
coordingte duta ol the workpicee marker are thus. so 1o
speak. converied or further tracked according 1o he new
posttion of the workpieee relative fo the at least iwo-
dimensional coordinales sysiem.

[(059]  The tracking can now be performed. {or example.
using the above-mentioned coordinate detection device. for
exauple o steree comera. which con be placed in the
working space. This can. {or example. record the posiiton of
the workpicce present when the at least one workpece
marker s detected and then o positon of the workpiece
refative 1o the wt Jeast two-dimensional coordinates system
assuined before macluning by the hand-held power wol,
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[0060] However. the lollowmg measure is particularly
convenient. in which i is provided that these comprise at
least one workpiece posiion detection device and/or work-
picce position relerence marker attached w0 e workpiccee
alier detection ol the at least oue workpicce marker and @t
least untt] reachmg the machimng postion. The workpicce
position detection device can be an active component which.
for example. also deteets the relerence information of one or
u plorality ol coordinates sensors mentoned above, Tow-
ever 1L 1s also possibie that o workpicee position reference
marker. {or example a workpicce marker or smmilar other
marker is attachied o the workpicce, which 15, so o speak.
trucked by the tracking means. For exaple. none scenario.
the workpicee position relerence marker 15 o workpicee cdge
ol the workpicee that serves as the workpiece position
reference marker. However, a workpicee position reference
marker may also be provided which mcludes adhesive
means. such as sucton means. adhesives or the ke, for
altachiment W the workpicee. This workpicee position rel-
crence marker has. For exaple. o colour contrast. hight-dark
contrast or the like, which can be detected by the tracking
M.

[0061] 1t 1s ulse possible thut o plurality of device reler-
cnce warkers andifor sensors for determining the onentation
in the ot least wo-dimensional coordinules system are
expediently arranged on the marker detection device andior
the hand-held power tool andior the workpicce position
detecton device alreudy mentioned. ‘The deviee reference
markers can. for example. be detected by o camera located
in the working space.

[0062]  The following measure contribuics (0 @ peomelri-
cally exact determination of coordinates. At least two device
relerence markers or at least 1wo sensors Lor determining the
odentation i the at least two-dimensional coordinutes sys-
e are arranged on the marker detection device andior the
hand-held power ool al extremitios or end regions or both
of the respective marker deteciion device or hand-held
power ool winch are remote from one another. Furthermore.
it 1s advantageons 1 the distance of the deviee reference
markers or sensors corresponds o at least two thirds or at
least half of a respective extension length of the hand-held
power tool or the marker detection device. Thuos, for
example. 10 machine has o heght U the sensors or device
relerence markers are posinoned at a distance relative w tios
heighi that corresponds 1o hall the heipht or one third of the
height.

[0063]  [iis advaniageonsly provided that the wol holder 1s
monited vio g bearmg arrangeinent such hat 11 moves
relutive o the guide clement and said wol holder can be
driven by a servo moior arrangement. wherem the hand-held
power ool can be swiveled via e bearing arrangement
about at least one adjusting swivel axis passing through the
guide surluce o an angle. e particulor at o right angle. for
the relative adjustment of the ol holder relative (o the goide
clemeni. wherein the hand-held power ol has a conirol
device for controlling the servo motor arrangement.
[0064]  [n this connection, it s expedient if the control
device lor controlling the servo  motor arrangement is
designed 10 such o way that the serve molor arrangeineit
adjnsts the ol holder relative o the guide element wile
naintainng a swivel posiion relative o the adjusting swivel
axts with o movement direction component parallel to the
guide surlaee ol the guide clement relative w the goide
clement.
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[(065] The comtrol deviee has. for example. s control
arrangoment or control lor such conirol of the servo motor
arrangement.

[(H0&6] 1 s expedient for the hand-held power ool o have
one or more operating handles for an operator to grasp. [ s
preferably provided that the hand-held power (ool has at
least one operating handle for adjusting the guide clement in
thwe working direction or agoinst the working  direction.
wherein the seeve motor arrangeinent and the beanng
armangement are arranged betwoeen the ool holder and the at
least one operating handle. For example. the al least one
operating handle s located on the puide element. The ai least
one operating handle comprises lor example o handle. o
handling projecuen. an operating surfuce or the like. ‘The
bearing arrangement and the servo motor arrangement posi-
ton the tool holder relative w the operating handle m order
10 Keep the working ol i the correct posion relative w e
working arca. In particulur relutive o o working lne. ‘The
operator. on the other hand. cusoees that the working ool is
{ed along the workmp direction or against e working
dircction. Thus. ihe operator moves the working ool back
and forth i the working direction. as it were. by exerting
lorce on the hond-held power ool ot the at least one
operating handle. while the serve motor arrangeeint and the
bearing arrangement posiion the working ool

[H067] 1 is thus a basic prmaple that the control device
togeiher wilh the servo motor arrangement and the bearnng
arpangement cosure that e ol holder is not only adjusied
relutive 1o s working ungle. 1.¢. assumies o differcat angle
of adjostment relative w0 the guide element. but ruther that
ihe 100! holder is addionally adjosted relative o e pude
clement with at least one movement direction component
paralle] (o the puide surlace, while maintaining a respective
swivel position about the adjusting swivel axis. This adjust-
et is therelore o translatonal or shifuog adjustiment. ‘The
degree of freedom of movement of the movement direction
componen is therefore a translational or shifing degree of
lrecdow of movement. Thws. for example. o kind of puralicl
adjustiment of the wol holder can be set or controlled by the
control device wlale mantuiing the angle ol adjustinent.
Thus. For example. it the operator adjusts the goide elementd,
¢ a saw beneh or sumilar other guide clement. transversely
o the wctual dicection of motion. c.g. at right angles trans-
versely or obliquely tronsversely. the control device controls
the servo motor arrangement for adjustment of the ool
holder parallel (o the guide element 1 such a way that the
angularity of the working tool relative to o working line
remains the same il ondy o the lncision arca in the working
ol but alse in the extension thereol andfor relative w0 o
working length of the working ool which 1 m engagement
with the tool.

[(H0&8]  For example. a saw blade or similar other cotting
blade suable as 2 working (ool can be adjusted by the
control device and the coutrol motor arrangement i such o
way that the angulurity ol the entire blade relatve w an c.g.
stringht working line andfor relutive w0 o lenpt ol the
working ool currently engaping or dipping into e work-
picce s mamtained.

[0069] The control device controls ihe servo  moior
arrngement advantageonsly in such a way that the working
wol walntains ity posioon. pmuely s angular positon
andfor longitndinal positon. relative w0 g longitedmal leagth
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with which it cuts o the workpicce. even 1l the goxde
clement is adjusted relative w the ool holder by the opera-
for.

[0070] [t is expedient for the working tool (o have a front
peneleation area {or peneiration of the workpicce relative (o
the working direction. ‘The penctration arca includes. or
example. o tooth arrangement or other cutting edge that cuts
into the workpicce. The control device is designed to control
the servo motor arrangement i such o way that the pen-
clration arca mmntans o relutive positon relative o tw
working direction during o swivel movement of the ol
helder about the adjustung axis andfor o movement with the
movement direction component parallel to the puide surface
ol the pmde clemoent. Consequently. this measure ensures
that the peactration area of the working ool does oot move
uny feed motion in the direction ol work. 151he servo motor
arrangement, as 1 were. corrects an unsuitable or wirdesired
movement of the puide clement by adjusting the gode
clemeni and the wol holder relaively about he adjusting
swivel axis or by driving relatively with the movement
dircction component paralie] o e guide surlice of tw
puide clement. In this conneciion. i s expedient that the
peaciration arca only nndergoes a feed motion or also @
negatve leed motion. as it were. 1.e. g relraclion or o reluen
movement against the working dicecuon. il the operator
actually specilies this by a corresponding operating aclion
on the guide clement by moving the gode element forwards
or backwards relative o the working divection. Thus, il the
operator does not actuate the puide element lorwards or

buckwards in the working direction. the penetration area of

the working ool mio the workpiece remains in place, as 1
woere, while the actuation of the control device canses the
servo motor arrangement o adjost the puide element and the

ool holder relative w0 cach other relative w0 e angle of

adjustinent eelative o e adjusting swivel axis andfor
relative o the movement direction component parallel (o the
guide surlace of the puide clement.

[G071]  The conirol device 1 advaniageously conligured (o
adjst the tool holder relative w the guide clement in such
a way that the wol holder maintins is angulor position
relutive o the. lor example. lincar working dircction when
the pide clement 15 adjusted relative 10 the ol holder
transversely to the working direction and/or at an angle (o
the working direction. The tool holder itsels therelore held
in the correct position even il the guide clement is adjusted
by the operater. but tus does not correspond 1o the “desired”™
workmg direction.

[0072]  The control device is expediently confipured o
adjst the tool holder relative w the guide clement in such
a way thai the ool holder maintains #s relative position
relative o an at least (wo-dimensional. prelerably three-
dincosional. covrdinutes system which 1s ndependent of o
workpicce marker provided on ihe workpiece. For example.
the coordmates system s provided by coordinaies sensors
that send corresponding reference information. Thus. the
conteel device ensures that the ol holder 1s aligned relutive
10 this exterual coordmates systewn. so o speak. An operat-
ing action of the operator in that they adjust the poide
clement. for example transversely (o the working direction
or set 1L at an angle. whicl 1n 1tselF does aot make scase. 15
corrected auomatically. so o speak. by the control device.

[0073] ‘The adjusting swivel axis can be o lixed axis
relutive 1o the puide clement. For example. there 15 a
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corresponding swivel beanng between the guide clement
and the wol holder, which encloses or defines the adjpsting
swivel axis.

[0074] Towoever. it is preferable that the adjusting swivel
axis is nol stationary relative o the guide element. For
exuinple. the adjusting swivel uxis can be hocarly adjustabic
andior swivel about another swivel axas.

[(HTS]  The servo motor arrangement May COmMprise sov-
eral servo motors, lor example a first and 8 second servo
wotor or at least a second servo motor. s advaitageous.
for example. 11 the serve motor arrangement has only two.
namely a first and a second servo motor.

[(H0T76]  Ome embodiment may provide that ihe servo motor
arrangement comprises only linear drives, for example a fisst
and o second Dmear drive. ©owever. 10 is also possible that
the servo motor arrangeient has or comprises e or more
rofary drives or combinations of rotary drives and lincar
drives.

[(H077]  The servo motor arrangement andor the beanng
arrangeieit are advantageonsly arrunged witlun or above o
projection surluce of thwe guide clewent on the workpicee w0
be machined. The advantage of this 1s that the serve molor
armngement doos not. so o speak. project laterally beyond
the projection surlace of the guide clement. or only o an
significant extent. In particulur. it is preferuble 1§ the serve
woter arrangenwent andfor the beanng amangement are
arranged completely within or above the projection surface
of the guide clomoent.

[(078] COue embodiment of the invention may advanta-
geously provide that the servo motor arrangement and/or the
beanng arrangement does not project laterally m front of the
guide surfuce ol the guide clement. The sdvantage ol this
design 15 that the bearing arrangement or the servo motor
arrangoment does not interfere with the operation. 1o, the
operator cu. lor exauple. guide the guide element along the
workpiece without o compouent of the servo molor arrange-
el or branng arrangement gelling stuck on an obstacle. so
0 speak.

[(079] Bearmp concepts in which hnear bearmgs arc
provided are explaimed below. A hinear beanng could also be
described as o shiding beanng that allows an exclusively
transiotonal sliding. movement or o shding movement along
4 lincar displacement path.

[(H080]  The bearing arrangemoent should expedienty have
a first lincar bearing and at least one second lincar bearing.
It is aiso possible that ondy @ Orstand @ second linear beanng
or al least one arther linear bearing is provided.

[HOBI] A respective lincar bearing is used {or lincar adjust-
ment of the wol holder relative o the gude element. in
particulay for linear adjustment of the tool holder trnsverse
0 the working dircction. [t is also possible for a linear
beanng o extend essentially along the working direction.
[(082] The first and second hocar bearings have adjosting
axes that are paralie] 10 cach other. The bearmg axes of the
hnear bearmgs can be parallel w0 cach other in at least one
position of the lincar bearings. The adjusting axes can also
be essentally parailel o cach other. 1.¢. shghdy inclined at
an angle of 0 o 5% for exmuple. A lineur beanng can. for
example. be swiveled so that the bearing axes of the lincar
bearings are at an angle. m particular a small angle deviating
from the parallel position. when the lincar bearings are
swiveled relative 10 one anothwr. lor example by means ol
one or wore ol the rotary bearings deseribed below.
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[0083] At dhis point it should be noted that at least one
linear bearing can also be swiveled on a swivel beanng or a
swivellable beanng receptacle.

[0084] However. it is advamageous il at least one linear
bearing is stationary relative w0 o drive unitor the wol holder
50 that 1ts adjosting axis extends. Jor example. along the
workmg direction.

[0G85]  On the guide clement there are. for example, fixed
bearing, receplacles for the first and/or the second linear
bearing. on wihich a respeetve bearing clemoent ol thw
respective lincar bearng is hincarly displaceably mounted.
The bearing clement can be a driven component or a passive,
s0 o speak carned component.

[0086] [1is prelerred when o respective beanng clement is
formed by the final control clement ol o linear drive. lor
example. The bearmg receplacle can be provided on o stator
ol & servo motor, for example.

[0087] [ is advisable for the bearing arcangement 0
coprise at least two lineur bearings whose beanng uxes are
odented transverse o the working direction. For example.
the bearmp axes can run essentially of right angles © the
workmg direction. Al this point o should be noted that the
bearing axes can also have several angularites transverse (o
the working direction. ¢.g. 11 g respective lincar bearing 15
swivelinbly mounted on u swivel bearing.

[0088] [t is prelerable of the bearing arrangemoent has as
few degrees of rotational freedom as possible. One embaodi-
ment of the mvention may provide that the bearing arrange-

ment has o maxiom of wo. in particular 8 maximum of

three rotary beuarings.

[GG89]  One exemplary embodiment shown i the drawing
shows hat the bearing arsngement has at least or exacily
three rotury bearings and ot least or exactly two lincar
bearings. . purticnlar exclusively three etary beanings and
two lincar bearings. A lincar bearing is preferably mounted
rolatably or swivellably on the gude clement using one of
the rotary bearings.

[0090]  However. embodiments are possible 1 which the
bearing arrungement has (wo linear bearings ond twee rotary
bearings or swivel bearings. [0 1s advantageous il one of the
swivel bearings or rotary bearings is located between two
lincar bearings and comects them together. The bearng
clemients ol the linear bearings. lor example. are connected
1o cach other 10 g swiveling muer by the rotary beanng.
particular at thar longindinal end arcas.

[0091] [t 15 prelerred i the bearing arranpement has,
relative (o the working dircction. a bearing arranged in front
ol the ol holder. For example o rotary bearing andfor @t
least one hnear bearing. and @ bearing arranged behind the
ool holder relative o the workmg dircciion. for example
also a rotary bearing andfor a hnear beanng. However, it s
also possible. for example. or one bearng o be located. so
o speal. at the height of the wol holder relatve w0 tw
working direction. wiale (e other bearing is provided
hehind or in front of it in the working direction betwoeen the
guide element and the wol holder.

[392]  Furthermore. it 15 possible that the bearing arrange-
ment has bearings arranged exclusively relative o the work-
ing dircction in fromt of or exciusively relative 1o the
workmg direction behind the (ool holder. {for example rotary
bearings. hoear bearnngs or the like

[0093]  [i 1 expedient to monnt the ol holder on a drive
nuit ol the hand-held power ol with the drive motor. The
dove unit 15 movably monated relatve w the gaide clement
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by wwans ol the beanng armangement. The servoe motor
armngement is advantageonsly Jocated between the dnve
umt and the poide clement. With this eobodiment o s
possible that oue angle ol the ol hoelder remains the same.
{in this comnection. thw relative position ol thwe wael holder and
ihe drive motor 15 not changed. exeept for a change in the
rotational angle or linear posttion of the ool holder relatve
o the drive moior caused by the dove motor.

[(H94] In the above embodiment as well as mn the {ollow-
g embodimient. it is advantageons iF o gear. or example o
plunctary gear. o wwnwal gear, an angle gear or the like. is
provided between the drive motor and the wol holder.
However, i is also possible for the drive motor to drive the
o] holder dircetly. 1o, wathout an interinedite gear.
[6095] A Tarther cinbodiment of the invention may pro-
vide that the ool holder is adjusted by the servo maolor
arrngement and the bearing arrangement relative 1o e
poide clement. while the drve nnit 18 stationary relative o
the pmde element. For ths purpose. a corresponding rotary
coupling or motion coupling between the drive motor and
the ool holder is provided. lor example. by means ol o
Rexable rotary shafl, an angle gear or the like. A bevel gear
would be conceivable, for example.

[(096]  In an embodiment of the wmvention. the working
ol may. for example. be o milling ool. o grinding ool or
the like. Another embodiment of the inveation. which is
shown in more detm] m e drawing, provides that the
working (ool s or comprises a cutting tool with a (Jattened
shape, for example a saw blade. a cutting disc or the like
Furthermere. the dove motor can. for exomple. dove a
rod-like cuttng woel. 1 particulor 10 the hand-held power
wal is configured as o jigsaw.

[(H97] The drive moior is expedienily arranped and/or
configured o dnve the tool holder in rotation. [t would
wturally be possible Tor the diove of the wol holder or the
drive motor also (o periorm an oscillatory drive movement.
For example. an osallating gear con be provided between
ke ool holder and the drive motor.

[(H98] The control device 1s suitably desipned o control
he servo motor arrangement for parallel adjustment of the
ctuing ol relutive 1o the guide element in o plone paralicl
o the Qat side of the cuttng wol. s, or example. te
cuiting tool can be adjested parallel W is Hat side. wherein
the above-mentioned angle of adjustiment between the ool
holder and the gnde element s mantamed.

[(099] 1t is preferable if the hand-held power ool has a
display device or indicating an adjustment range ol the wol
holder and/or the working ol arranged on the wol holder.
which can be set by the servo motor arrangement iransverse
o the workmg direction. FFor example. the operator can
check that the wol holder or working wol is still within an
adjustment range that con be adjusted by the serve motor
arrangeiwent. 5 s adjustinent range 15 exeeeded. the
desired workprece machming is no longer possible.

[T30]  Furhermore, 11 1s expedient o the hand-held power
ool has a display device tor displaying the actoal posiion,
set by the servo motor arrungement. of the ol holder andior
of the working ol arranged on the wol holder andfor Tor
displaymg a target posiion o be set of the ool holder and/or
of the working tool arranged on the ool bolder. [n this way,
he operator can check that the too] holder or the working
ool or both are in the desired actual position. Furthenuore.
by displaying the torget position ol the ool holder or
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working wol. (e operator can see which seuting the servo
motor arcangemon will, so (o speak. soon execuie.

[M01] Exemplary embodiments of ihe inveation are
explained below using the drawing. wherein:

[0102]  FIG. 1 shows a perspective obligue view compris-
ing a sysiem with @ hand-held power ool as well as two
coordimates sensors and a workpicce prior 0 workpicce
nuchining.

[0103]  FIG. 2 shows the system as showa in FIG. 1 but
during workpicee mauchining by the hand-held power wol.
[04]  FIG. 3 shows a detail view of a coordinates sensor
ol the sysiem as shown in FIG. 1.

[0105] PG, 4 shows another system with marker detection
devices tlut have o display and a relerence marker.

[0106] FIG. 5 shows o schematic top view ol the work-
prece as shown in PG, 1 and the hand-held power ool as
shown m FIG. 1 during workprece machinmg. wherem a
display device 1s schematically represented.

[0107]  FIG. 6 shows u schematic op view ol moveinent
Kinematics ol o hand-held power wol of the type showin in
FIGS. 1. 2 and 4 with a first servo molor arrangement and
a first boaring arsngement.

[0108]  FIG. 7 shows the hand-held power ol as shown
FFIG. 6 in o st relative position of the wol holder and gode
clement.

[09]  FIG. 8 shows the hand-held power ool as shown in
FICGS. 6 and 7 in a second relative position of the ool holder
und guide element.

[0110]  FiG. % shows a funther cinbodiment of o hand-held
powoer ool with a differemt bearing concept and a diflerent
sCrvO motor arrangement. in a basic position.

[T FIG. 10 shows the hand-held power wol as shown
in UIG. 9 a0 a Gest adjosting position.

[0112]  FiG. 11 shwows the hand-held power wol as shown
in FIGS. 9 and 10 in a second adjusting posiion,

[M13]  FIG. 12 shows a further bearing arcangement and
serve motor arrangement of a hand-held power ool in a
schematic representation.

[0114]  FIG. 13 shows the contrel device ol the hand-held
power tools as shown in the above drawings in schematic
represenation.

[MT15] FIG. 14 shows a modication ol the sysiem as
showa i FIG. 1. wherein the workpiece W be machined 15
arrunged 10 a (st posigon in the working space.

[116]  FIG. 18 shows the arrangement according to FIG,
14, wherein the workpicce to be machined 15 arconged m a
second positton i the working space, and

[0117]  FiG. 16 shows a schematic representation of u
marker detection device as shown i FIG. 1. and

[0118]  FIG. 17 shows a system with a hand-held powoer
tool having o camern. and

[H19]  FIG. 18 shows the svstem shown i FIG. 10 bui
with o plurulity of local coordinates svstems.

[6120] A bhand-held power wol 200 ol o system as shown in
FIG 1 has o machme howsing 21 wiich hovses a dirve motor
22 The drive motor 22 can be switched on and ofl by a
switch 23 An operator may press the swich 23 for
example. The drive motor 22 s used o drive o ol holder
24 so that it rotates about an axis ol rotation 1. A gear 227
can be provided between the dive motor 22 and the ool
holder 24.

[0121]  The working tool 258 can be detachably atiached (o
the ol holder 24, lor exampie by means ol o screw. u
bayonet joint or the like, The working wol 25 is o this case
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a cutting wol 254, The working ol 25 has o dise-like or
leal-like shape. For example. the working ool 25 is a saw
blade.

[6122]  The hand-held power ool 20 1s o sawing muchine.
i particular a plunge suwing machine or the hike. ‘The
hand-held power wol 20 is preferably nended for wood-
working. wherem other materials can also be machined.
such as plastics. metal or the hke

[6123]  The working wol 25 is arranged 50 W speak on one
longiudinal side of the hand-held power wol 20. It at side
26 15 essentially free standing. so that with the hand-held
power wol 20 1 s possible 1o saw close o the edge. so o
speak.

[6124] The hand-heid power wel 20 18 an elecetne hand-
held power wol. wherein the concept according o the
wvention is also applicable to hand-held power ools wiih
preumaiic derves, e preumatic dnves for the ool holder
and thus the working ool

[0125]  iFor the clectncal power supply ol the hund-held
power tool 20, o power supply cable 28A can be provided
(F1G 2) with which the hand-held power ool 20 can be
connecled 10 a2 power supply network. for example an
aliernatig current network. For example. a power plog 2813
1s provided on the power supply cable 28A lor plugping e
a power outlet. However. o wore mobile or off-grid concept
is preferred. in which the hand-held power ool 20 already
has an on-board energy storage device 28, for example a
butlery puck or sunilar.

[6126] The drive motor 22010 applicable the gear 22A. and
thwe working woel 25 are cowponeits of o drive unit 29 of the
hand-held power tool 20, An interface lor the energy storage
device 28 is arranged on Uis drive wnit 29, 100 the enerpy
storage device 28 1s arranged on thwe drive unt 29, However.
a so-called guide bench or guide plate conld aiso be arranged
on (e guide clement 30 explained below. Tor example.
[0127]  The puide clement 30 has a goide surface 31 on its
side facing away from the drive unit 29. in particular the
underside. which can be gmded slong o workpiece W, lor
exuinple 1ts upper side, The guide surface 31 1s o ut surluce
n this case. However, for o hand-held power tool according
o the mvention. o non-planar guide surlace, such as a curved
or bent gude surlace. may also be provided.

[G128] I this case. the puide clement 30 s plate-like or
has o poide plate or is designed as such. For example. the
guide clement 30 s substanually rectongular ‘The gude
clement 30 has a fronl trmosverse side 32 n the working
direction. a rear rnsverse side 33 i the working direction
and longitndingl sides 34 and 35 exwending between these
transverse sides 32, 33, The working wol 25 15 arranged in
the arca of the aAght longrndinal side 35 m ithe working
dircetion and projects downwards in front of the puide
surfhace 31 in at least one depth adjpsiing postion which is
suilable for machining the workpicee W.

[G129]  The dove unit 29 is adjustably mounted relative o
ihe gude element 30 by means of a bearing arrangenieni 40.
This means that the (ool holder 24, and il necessary (he
working ol 25, are also moumnted so that they can be
adjusted relative o the pmde element 30 by means ol the
beanng arrangement 40, c.g. swivellable. slidable or both.
[BT30]  Atths point it should be noied that the derve motor
22. possibly a gear. are components of ihe drive unit 29,
which as o whole 1s adjustably mounted relative to the gude
clement 3¢ by means of the bearing arrangemoent 40, 1 low-
ever. 1§ the diove woter 22 was lixed o the guide clement 30.
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the power ol the drive motor 22 could be trunsimitted w thwe
ool holder 24 by means of a power transmission device, for
example a {lexible shali.

[6131] ‘The bearng wrangement 40 comprises o depth
udjustinent bearing 36, with which the wol holder 24 s
monted so that 1t can be adjusted between at Jeast (wo deep
adjpsing posttions relative to the guide surdace 31 In the
present case. ihe depth adjustment bearing 36 comprises. for
example. o swivel bearing at the front or rear i the working
dircetion. For example. the hond-leld power wol 20 s
designed in the manner of a plunge saw. When the ool
holder 24 1s adjusted by swiveling the dove wmt 29 about a
depth adjusting axas 1 ol the depih adjustmeni beanng 36,
the wol holder 24 cane Tor exmuple. be adjusted Trom an
upper deptin adjusting position in which the working ool 25
does not project in front of the guide surface 31, and at least
one lower depth adjsting positon. preferably several lower
depth adjusting positions. in which the working ol 25
projects in fromt of the guide surloce 31w wuchine the
warkpicee W Tnstead ol swivel bearing. however. a shiding,
bearing or shding bearing arrangement conld also be pro-
vided to provide the depth adjustiment bearnng 36,

[0132]  FPurthermore. itis possible 0 swivel the tool holder
24 and thus the working ol 25, which may be located on
the wol holder 24, about o mire axis G wiich extends
parallel o the working dircction AR andior parallel 1o the
longiudmal side 35 of the gide clement 30 Thus, diagonal
cuts inte the workpicee 13 are possibie without any problems.
The mitre bearing 37 cowposes lor example two paraal
mitre bearings 37A. 37, which are arranged 1 the working
direction AR in front of and behind the (ool holder 24, in
particular the working (ool 25. The depth adjustment bearing
36 and the mitre bearing 37 can be operated manuaily. For
example. in g manner known per se. they cowpose fixing
clements which are released in order to adjust the drve unit
29 relative o the depth adjusting axis 1 andior the miire axis
G relative o the guide clement 30

[0133] ‘The bearmg arrsugement 40, however. sull
includes bearings that cannet be adjusted by hand but by
motor. [n this connection. various beanng concepls are
shown in FIGS. 6 o0 12, which are explamed below as
examples:

[0134] A bearing arangement 40 m the embodinent
shown 1 FIGS. 6. 7 and 8 cowprses. for example. linear
bearings 41. 42, which are arranged in the working direction
AR in front of and behind the ool holder 24. Lincar bearings
41. 42 are coupled 1o the dove nmi 29 using swivel bearings
43. 44 "The rotary beurmg 43 is diceetly coupled w the drive
nuit 24, lor exawple by weans of the machine housing 21,
The rotary bearing 44 on the other hand 15 coupled io the
derve ot 29 by means ol a forther lincar bearing 45, The
rotary bearings 43, 44 have axes of rotation 11 and D2
[6135] “The hncar bearings 41, 42 coch have o bearing
clement 46. wiuch 13 mounted Tor hinear moveent on a
bearing receplacke 47, in the lmear beanng 41 along an
adjusung axis 11, in the lincar bearing 42 along an adjusiing
axis 1.2

[0136] ‘The bearing receptacles 47 comprise rottable
bearing blocks or rollers 48. between which the rod-shuped
or bar-shaped beanng elements 46 are accommodated. Natu-
rally. a pode groove. a shiding support or similar hincar
bearing contour could also be provided as a beanng recep-
wele 47, The draowing here 15 0 be understood us un
example.
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[137]  The bearing clement 46 ol the hincar beaning 42 is
rotatably coupled to a boaring clement 46 of the linear
bearing 45 vsing ihe rotary bearing 44, The rotary bearing 44
15 provided at the respective longitndinal end areas or (ree
end arcas of the bearing elements 46 of the linear bearings
42,45 and swivellably couples the bearing clemoents 46.
[GT38] The hncar beanng 45 supports its bearing clement
46 for shidmg motion along an adjusimg axis 1.3, The
bearning axis 1.3 15 essentiaily paralic] w the working diree-
ton AR but con change its onentation or angle relative 1w
the working dircction AR, which 13 made clearer below.
[0139] A relative position of the ool holder 24 relative (o
the puide clement 30 can be adjusted by means of the
beanng arrangement 40 both about an adjusting swivel axis
S and ransversely thwreto, namely with o movemet com-
ponent K1, which runs substantially parallel 1o the axis of
rotation 1D of the ool holder 24 andi/or transversely o the
working direction AR, and advaniageously with a movement
direction coponent K2, which 1s aligned along the workang,
direction AR and/or at aght angles 1o the axis of rotation 13
of the tool holder 24 The adjusting swivel axis § passes
through the gude surlace 31 at an angle. in particular
orthogonally.

[6140] Qissentially. the bearing arrangement 40 15 conlig-
ured 10 such o way that o control device 60 can control o
servo molor arrangement 8¢ wilh servo motors 81, 82 in
such a way that the tool holder 24 and ihus the working ool
25 retam their onentation relative o the working direction
AR andfor relative w a target working imne Al along wiuch
working wol 25 15 o cowe inte engugeinent with the
workpiece W, for example to make a saw cut.

[141] The servo motors 51, §2 are assipoed o linear
bearings 41. 42, For example. the servo motors §1. 52 drrve
thwe bearing clemients 46 ol the loncar bearings 41, 42, (U is
possible that the bearing clements 46, for example. are
{ormed by the ontput drives of the servo motors 51,52 Tiis
therelore possible that the lincar boarings 41, 42 are com-
ponents ol the scevo motors 510 52,

[6142] i the control device 80 controls the servo wotors
51. 52 lor a simultancous and cqually st advance ol the
bearing clements 46 of the hnear bearings 41. 42, an angle
of the ool holder 24 relative o e adjusting swivel axis 8
15 mamimned. This wall, for example. displace the working
ol 25 in parallel between an adjusting position 811 shown
i solid dines n UG, 6 and an adjusting position 822 shown
w dashed lines i FIG. 6. Naturally, such parallel adjustment
is nol only possible i the longitudinal side 38 of the puide
clement 30 rons parallel o the working e Al but also
swivel positions ol the pmde clement 30 relative 1o the axis
of rotation 1 andfor the fat side 26 of the working wol 25
as shown m IFIGS. 7 and 8.

[143] [However, the servo motor arrgement 50 can also
be coutrolled by thw coutrol device 60 1n such o way that the
axis of rotaton 1) changes 1ts swivel position relative 1o the
adjusting swivel axis 8. m particular m order o maintain the
alipnment of the working tool 25 andfor the ol holder 24
relatrve 1o the tarpet working line Al L as shown n FIGS. 7
and 8. This changes. for example. the angle of the adjusting
axes 110 1.2 relutive 10 the adjusting swivel axas 8. wiuch
penetrates the puide plane or goide surface 31 ot right
angles. At this pomnt it should be noted that e adjosting
swivel ax1s 5 15 not stationary relative to the puide clement
30. but is adjusted witlun thw goide surface 31, for example
with the movement component K1, il scevo motors 51, 52
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displace or adjust the working tool 25 or the wol holder 24
in parallel between the two positions shown in the example.
[1144]  [n FIGS. 7 and 8. the adjosting axes 11, 1.2 are
adjusted  auti-clockwase (FiG. 7) and clockwise (FIG. 8)

about the adjosting swivel axis 8. The adjusting axis 1.3 of

the linear bearing 46 retains s parallel position relutive o
the Hat side 26 or its perpendievlar posiion relative w the
axis of rotation 1 of the ool holder 24.

[0145]  “These measures are essential i particular becunse
un operator 15, so o speak. sdvancing the ond-beld power
ol 20 relative w0 ihe workprece W 1o advancing or
retracting italong the target working hine. wherein they may
not be able to mamatin the angle of the puide clement 30
relative e the target working line Al 1l they adjust the goide
clement 30 10 the working dircction AR or at least with a
directional component relative to the working direction AR
relative 1o the workprece W lor example by advancing or
retracting it For this porpose. the operator can, for example,
grasp the hand-held power ool by means of an operating
handle 39, 10 particular o handle. The operuting handle 39 is
preferably located on the goide clement 38, in particular on
its rear arca in the working direction AR, for example at or
near the ransverse side 33,

[6146] Due w inscceurucies i handling. when advancing
or adjusting the hand-held power wol 20 with o directionsl
component parallel o the target workmg line Al the
operator therekore not only ideally adjusts the relative posi-
tion ol the guide clement 30 exactly along the target working
line AJ .. but alse vamtentionally at angles w il as shown in
FIGS. 7 and 8. Nevertheless, ilie control device 60 keeps the
workmg tool 28 on course, s0 o speak. Le. it does not leave
its orientation relative o the target workmg line Al bt can
be adjusted by the operator ulong the working direction AR
with o moveinent direction componcent al most,

[1147]  An alicmative bearing concept s maplemented for
the bearing arrangement 140 as shown i FIGS. 9 (o 11,
ldentical or similar components known from e bearing
arrangement 40 are provided with the same or snuilar
relerence mmmbers i the beanng, arrangement 140

[(1148]  The bearing arrangement 140 compnses a lincar
bearing 141 at the {front in the workmng direction AR and a
lincar bearing 141, 142 at the rear m the working direction
AR the adjusting axes 1.1 and 1.2 ol which extend trons-
versely. preferably moat least oue position approximately at
right angles (o the working direction AR.

[1149]  The hnear bearing 141 corresponds o the hncar
bearing 41 and s swivellably coupled with a rotary bearing
43 with an uxis of rotation 1T (o the drive unit 29 and thus
1w the wol holder 24,

[6150]  On the other hand. linear bearing 142 is rotation-
ally coupled via a rotary bearing 144 © driive vmi 29 and
ithus 10 (ool holder 24, The rotary bearing 144 s located at
the dree end region of thwe bearing clement of the linear
bearing 42 and swivellubly or rotatably counects it w0 thwe
drive unit 29. The rotary boaring 144 has an axis of rotation
132

[HM51] HNowever. a bearing receoptacle 47 of the lincar
bearing 142 15 uot [ixed o the guide clement 304, as 15 e
case with the lncar beanng 42, but can be swiveled by
means of a rotary bearing 145 The rolary bearing 145
supporis both the bearing receplacle 47 and he servo motor
52, which is intended o drive the bearing cloment 46 of the

lincur bearing 142, swivellubly uboul o swivel axis or axis of

rotation D30 which pusses onthogonally through the goide
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surlace or the puide plane 31, At this poind it should be noted
that the axes of rotation D1 132 or swivel axes of the rotary
bearings 43. 44, 144 and 145 also pass orthogonally through
thwe gode surface or the guide plane 31

[6152]  The rotary bearings 143, 144 have axes of rottion
DI and D2 sunilar w0 the rotry bearings 42, 44, wiuch
pencirate the pwde surtace 31 vertically or approximately
vertically.

[153] The bearing wrrungement 40 therelore coprises
two rotary beurings and tee lineor beanogs. In contrast. the
beanng armngement 140 comprises only two hnear beag-
mgs. bui three rotary bearings. In both cases. parallel adjust-
ment of the ol holder 24 relative (o the adjusting swivel
axis 8 is possible. The rotary bearings 43, 44 have beanng
axes DT and D2 which penetrate the goide plane or the guide
surface 31 vertically or approxmmately vertically.

[154] 1 con be seen w FIGS. 9. 10 and 11 that. oven in
ihe bearmg arrngement 144, the control device 60 15 casily
able 10 maintain o swivel position of the wol hoelder 24 and
thwe working ool 25 relutive o the goide clement 30 1t i
adjusis the guide element 30 and the ool holder 24 relative
o cach other with one or both of the movement diwection
compouents KI andior K20 1 particular i it adjusts the
guide clewent 30 reiative 1o the ol holder 24, The working
ol 25 always remains optimally abigned relative w the
target working line Al so that it does not ult. {or example
1z a kerl that has been sawn into the workpiece W

[G155] A Turther bearing concept is shown i UG 120
namely vsing o beanng arrangewent 240, ‘Three rotary
beanngs 243, 244 and 245 are provided for the beanng
arrngement 240, Rotary bearings 243, 244 are arranged in
{front and behind doive unit 29 andior tool holder 24 in
refution o working direction AR.

[G156] The drive unit 29 15 cccentrically connected o the
rolary bearings 243, 244, nomely by micans ol the connect-
g links 246, the attachment pomits 1212 and D22 of which
relatrve 1o ihe rotary bearings 243, 244 have cccentriciics
T and E2 relative 1o the axes of rotation 1211 and 121 ol
thw rotary beanings 243, 244,

[6157] The comecting member 246 between one of the
rotary bearmgs 243 or 244, in the embodiment of the rotary
bearing 243 or the rotary bearing at the front in the working
direction. 1s firmly connected 10 thwe drive nait 249 or the wol
holder 24, so that the later swivels with cecentricity 141
about the axis of rotation 121, The other connecting hink 246.
on the other hand. is rotatably conpled 1o drive unit 29 and
thus 1o ool holder 24, namely by mcans of a rotary beanng
or swivel bearing 245, The rotary beaning 245 has an axis ol
rotation 1331,

[6158] Rotary beanngs 243, 244 are doven by o servo
motor arrangement 250, For example. the servo motor
armngement 250 comprises servo drives or servo motors
251, 252 conligured as rotary motors of rolary doves. with
which the rotary beanng clements and thus the connecting
clements 246 are rotatably or swivelably doven or can be
driven. The servo motors 251, 252 are advaniageously
controlled by the control oot 60, {or example wirelessly or
wired. us already explained.

[G159]  The bearing arrangeineit 240 also makes 10 pos-
sible for control device 60 (o swivel working ool 25 abont
the adjusting swivel axis 8 by suitable control of the servo
motors 251, 252, but also (o adjust the working ool 25
refative o the guide clement 30 while mainkioning @ respee-
uve swivel position or swiveled position relative o the
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adjusting swivel axis 8 with the movement dicection com-
ponents K1 and preferably also K2, The drowang m FIG 12
shows that e working ool 25 is swiveled about the
uadjusting swivel axis 8. However. 1 can be seen that thwe
guide clement 30 changes s relative position relative 1o thwe
axts ol rotation 1 or the wol holder 24 by this adjustment.
This serves 10 keep the workig ol 25 alipned with the
target working line Al when gorde element 30 s swaveled
by the operator relative w0 the targetl working line Af .
[6160] The adjustiment kinematics provided o the hand-
held power (ool 20 with the servo motor arrangement 50 and
the bearing arrangement 40 as well as the alicrative bearmng
arrangements 140, 240 and e aliernative servo moior
arrungement 250 are suitable lor semi-outomatic workpicee
machining. i particnlar semi-unemalic sawing operaion.
in whnch the operator guides hand-held power tool 20 along
the workpiece Woonly m the working direction AR or against
the working direction AR, for example to perlorm a saw cut
along the arget working line Al Botle for this largely
autoated sawing operation or largely automated workpicce
machmning and {or the workptece machming m which the
hand-held power tool 20 15 operated without the cooperation
ol the serve motor arrangement 30, 250 or the presence
thereol. namely by the operator manally goiding the hand-
held power wol 20 along the wrget working line Al thwe
methods described below, in which the definition of the
target working line Al is considerably facilitated. are suit-
uble.

[6161] For example. workpieee W s locuted in o working
space R.osee FiG 1 The workpicee W ois 10 be machined
along the target working e Al {or example. a workpicce
part W1 is to be cut ofl from a workpicee part W2 In order
o make o steaight suw ent. secording o the prior art. o goide

ruler or o guide rull would be pluced on an upper Dat side of

the workpicce WO, along which the hand-held power tool
20 is 10 be guided. This 1s casily possible with the hand-held
power tool 20, for example by means of the puide contours
oit the guide surfuce 310 wiuch are not explained in detail.
for engagement in the guide rail. which 1s also not shown.
but this 15 not absoluiely necessary wath e prnciple
explined below.

[162] To determme the target workmg line Al for
example. the workpicee markers MI and M2L wiich are w
u distance (rom cach other and between which the target
workmg hine Al presently a sirmght line. should extend. are
sullicient. For example. the workpicee markers M1 and M2
are line markers or dot markers on the upper at side WO
With 1ts vnderside. (e lower i side WOL e workpicee
rests for exampie on g base. 1 particular on g work table.
bearing blocks or the like. The working line Al s 10 be
exceuted starting {rom o workpicce front side WS to the
opposile workpicce Tront side between the longitudinal
workpicce sides WLR and WL

[0163] lowever. the operator does not aeed o draw a
connecting line between the workpieee markers M1 and M2
in order 1 locate or visually track the strmghi target working
line Al so o speak. bt uses marker detection device 1)
explained below, The marker detecton device comprises a
marker seusor 71 winch s pun-shaped. For example. thwe
aperator can manually grasp the marker sensor 71, which s
indicated by a schematic represemtation of an operator's
hand 1o FIG. T

[06164] The marker sensor 71 has o mechanical reference
72 1 the lonun ol s tip or longiwdinal end. which thwe
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operator brings sequentiaily into cotncidence with the work-
piece marker M1 and the workpicee marker M2 by posi-
uonmg the reference 72 at or on the respective workpiece
wrker M1 M2,

[6165] The marker detection device T deteets the respee-
tve position of the workpiece marker M1 M2. wumely their
coordinate data K13 and K132, relative o an at least
two-dimensional coordinates system KR2. which is clamped
i the working space R, For example. the coordinates system
KR2 con extend parailel w the workpicee flat side WO For
example. the coordinaie daia KIDT and K132 cach contain a
vilue relating to the coordinate axes kx. ky of the coordi-
nates system KR2, optonally a value relating o a coordinate
axis kv of g coordinates system KR3. The coordinates
system K3 is o three-dimensiona] coordinates systen.
[B166] The coordinpies sysiems KR2 and KR3. lor
example. are stationary relative o the working space AR
However, m o another embodimend. the coordinaies systems
KR2 and KR3 can also be stationury relative o the work-
picce W,

[B167] However. a three-dimensional coordmate detection
is preferred. i the marker deiection device 70 deiects the
coordinate duta Kid und Ki32 as three-dinensional coor-
dinate duta,

[6168] i‘or example. the two-dimensional coordinate dutas
system K2 comprises coordinaie axes kx and ky. the three-
dimensional coordmaies sysiem KR 3 additionally comprnises
a coordinate axis kz. The coordinates axes kx. ky and ke are
prelerably perpendicular 10 cach other, Uor exampie. the
coordinates axes kx and ky extend parallel w the (k side
WO of the workpicce W, while the coordinales axis kz is
perpendicnlar to it creating a pormal through the lat side
WO s0 o speak.

[6169]  The coordinates systems KR2 and KR3 con naw-
raily alse be oricited dillerenly relative o e working
space R THowever, in the epbodiment shown m the drowing.
the explamed oricniation of the coordinaies system KR2 or
KR3 is advantugeous. c.g. the coordinates sensors 80,81 can
be placed divectly on the at side WO. so that the coordi-
nates sensors 80, 81 have the same position relative 1o the
coordinate axis kv

[01TT0]  Natwrally, ithe coordinates sensors 80, 81 can also
be positioned anywhere clse m the working space 10 as
shown 1n FIGS. 14 and 15, In particulur in this case. but also
lor positomng on the workpicee (at side WO 11 is advan-
tageons 1 at least one of the coordmates sensors 80, 81 s
configured andfor vsable to provide the three-dimensional
coordinates systein KR3.

[6171] Coordinates scusors 86, 81 can. lor exauple. be set
down on their undersides. on the o side WO of the
workpiece. on which there are utility surfaces 82, Thus. a
position of a coordinaies sensor 84, which is arranged in a
housing 85 of the coordinates sensors 80, 81, 15 known in
advance relutive o the vality surface 82 provided on the
housing 85, so that the coordinate axis kz need not he
sigmficant in dtsell, but can ceortainly be included i the
{ollowmng considerations.

[6172]  The Fastening weans 83, ¢.g. the adhesive Ristemng
wweans 83A. c.g. u rubber couting. andfor suction Rasteuing
means 86, cp. a suction head or the hke, may be provided
on or i addiiion w the vility space 82 in order 1o improve
ihe hold of the respective coordinates sensors 80, 81 on the
workpiece W il the coordinate duta KDL Kil2 are deter-
wined as explumed below. A coordinate transimiuer 84 ol the
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coordimtes sensor 80, 81 sends reference indormation 18X
and RY. for example a pattern of lines that are angled. for
example perpendicular to cach other. 10 s possible that the
coordinute transmitier 84 transmits the respective line pat-
tern or the relerence indormaten RX and RY seauentially or
simulianconsly. The reference information RX and RY are
suitable for a three-dimensional acquisition of the coordinate
data KIDT. K132, 1o relative o the three-dimensional coor-
dinates system KIR3. However. it 1s also possible. for
example. that the coordinates sensor 84 only transmits the
rederence information RX. which enables a two-dimensional
arentation relative to the iwo-dimensional coordinates sys-
win KiR2, or example. the reference mlormation 18X
includes hnes that extend parallel w the coordinate axis kv
und are arranged side by side relative w0 the coordinate axes
kx and/or ky. 'or example. the coordinate transmiticr 84
sends the lines of the reference ifformation RX and/or RY
sequentially or simultancously.

[0173]  The coordinutes sensors 80, 81 are srranged at o
distunce on the workpicce W, Consequently. it is cven
possible {or the marker detection device 70 (o determine s
respective position m the coordinaies system KR2 andior
KR3 by means of tnangulation. However, based on the
spatialiy spaced relerence information X sad RY. it is
sullicient il one ol the coordmates scusors 80 or 81 s
prosent.

[M174]  The pieces of relerence information RX and RY
are. for example, light signals, microwaves or similar other
relerence miormation that con be ransmitted contactlessly.
The light signals can also be m the nou-visible range. lor
example the inlmred mnge or the vlirmviolet range. In any
case. the marker detection device 70 can. 5o o speak. locate
and/or determine 1is respective positton relative o the coor-
dinates systeim KR2. KIR3 by means ol the ot least owwe
coordinates scosor 80 andior 81 w0 order 10 deteat the
coordimate data K131 and K132,

[M78]  Ad least one sensor 73, preferably an arrangement
ol several sensors 73, 1s arranged on the marker detection
device 70.

[0176]  Vor example. the sensors 73 are located ot a lon-
gitndinal end area ol the marker sensor 71 rewote from the
reference 72

[6177]  The sensors 73 are suitably spaced from one
another so that at least one of the sensors 73 can receive the

relerence information RX andior RY. The arrangoment of

sensors 73 gt o distunce From one another on the marker
seusor 71 also enables tnangnlation or other spatial deter-
mination of the coordinates K13, KID2 even i only one of
the coordinates sensors 80, 81 s present.

[178]  The marker detection device 70 expediently has an

inclivetion sensor 7 10 detennione the local relationship of

the reference 71 o the at Jeast one sensor 73 10 provide thw
coordimate dat Kizl, K2,

[0179]  “The marker detection device T can deteet the
coordmate data KT, K132 as a lunction of at least one
inggering condinon. For example, a marker sensor 71 may
be o swialtch 75, 1 particulor an clectie pressure switch. an
clectoe switch, preferably o pressuee switeh or the ke, A
capacitive or other manually actuated sensor 1s also smiable
as a swilch 75, When the operator actnates the swiich 75,
marker detection device 7O records the position of the
respective relerence 72 and thus deterimines the coordinate

data Ki2 1 andior K122,
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[6180] Alcmatively or additionally. o time condition is
also suitable as a triggering condition. For example. if the
operator holds the reference 72 at the reference 72 for a
predetermmed period of time. such as 10 seconds or longer.
this is mterpreted as g triggering condition W detect the
coordinate data KIDT or K132 from e marker detection
device 70, The marker detection device 70 has, {or example,
a motion sensor 77, 1o determine o predetermmed dwell ime
of the reference 72 at one of the workpieee markers M1T or
Mz,

[BI81] T is also possible for the marker deteciion device to
determine the coincidence or spatial arcangement of the
reference 72 at the workpicee marker M1 or M2 on the basis
of o distance weasnrement. for example using o distance
sensor 76, for example an optical scusor. For example. in
companson o the workpieee surtace on the Hat side WO, twe
workpeee marker M1 or M2 is a contrasting workprece
marker that can be detecied optically.

[6182] i the marker dewection deviee 70 has acquired the
coordingte duta KD and KD2. it can transmit them o the
hand-held power (ool 20 by means ol a transimitier 74, {or
example. One embodiment ol the invention may provide
that o holding {ixtore 38, for example a plog-in fixiure, is
provided on the hund-heid power wol 20 Jor holding the
wrker detection device 7. For example. it can be wserted
into the holding fixture 38,

[183] The mieriace 64 and the coordinates sensor 84
have for example USE bus interlaces, 12C bus interlaces,
WILAN mwcekfices. Bluctooth mterlices or the like, ‘The
iterfuce 64, lor example. con be locuted 1 the holding
fixture 38. However, the holding {ixture 38 is not necessary,
re. the marker detection device 70 does not necessartly have
o be attached o the hand-held power ol 20 1 order o
transmit the coordinate dat Kidl K2,

[6184] The control device 60 has o processor 61 aud o
storage device 62, A control progem 63 s stored o the
storage device 62, for example. which contains program
code executuble by the processor 610 The control program
63 Jorms a puide weans 65 lor puiding the hand-held power
ool 20 sccording o the coordinaste dota KIDT and K132 ma
working arca. present along the target working hne Al
[B185] lor example. the guide means 65 read the coordi-
e data KT, KID2, cach of which contains partial coor-
dinates relative o the coordinate axes kx. ky and kz. Using
mwetheds kuown per se from the desenptive geometry. the
guide means 65 con determine the working arca data ALY
reprosenting the working line Al from the coordinate data
Ki31 and Ki32. prelerably storing them o thwe storage device
62. 'or example. 1o deterinine the working arca data Al the
gunide means 65 lonus o vector dillerence between the
coordinate data KIDT and K12,

[B186] The puide means 65 then pindes the hand-held
power ol 20 along the working hne Al L whercio the servo
woter arrungement 50 1s controlicd so that the working wol
25 moves along the workiong line Al In this connecuon. it
15 also advantageous i the hand-held power wol 20, in
particnlar the pmide means 65, 15 onenied to the coordinaies
svstem KI2 or KR3. For which the coordinates sensors 80
andfor 82 are advantageons. For example. on the hond-heid
power ool 20 sensors 66, m particular a plurality or at Jeast
two sensors 66 are provided {or the receipt of reference
mformation RX and/or RY. [n this way. the hand-held power
ool cun always determine 1ts position i the working space
R. especially relative w the targel working e Al
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[06187] ‘The sensors 66 are componeits of an onentation
means 67 of the hand-held power ool 20 For orientation in
the working space R and/or relative o coordinates system
KR2 and/or KI3.

[06188] [n the Jornu of sensors 67, the marker detection
device 70 has oricntaton weans 78 with which i can oricnt
itsell relative to the coordinates sysiem KR2. KR3.

[18Y]  The guide means 65 determines the working area
data Al lor the target working line AL, for example a
starting point lor the straight line representing the working
line Al and the Further conrse relutive 1o the coordinate uxes
kx and ky. optionally kz.

[M190]  Naturally. instead of the linear working arca. a
two-dimensional or Jat working arca. for example lor mill-
ing the workpicee W, can also be determined o the afore-
mentened way, For example. o lother workpicee marker
M3 could be detecied by the marker detection device 700 The
workpiece markers MI. M2 and M3 are provided. lor
example. gt the corners ol o wungle whose surlace is © be
groud or milled by g hand-held power ool uccording o the
invention. The marker detection device 74 determines i the
manner described above, {or example. coordinate data KIDT,
K122, K13 of the workpicce markers in M1 M2 and M3 and
transinits these or working arca duta A2 already delining
the working arca A which is located in the area defined by
the workprece markers M1, M2 and M3, 10 the hand-held
power ol 20 [t s also possible that the conirol device 60
itself determines the working arca data A2 delining the
working arca AR, for example by using the control program
63.

[191]  Finally, the workmg area data Al does not neces-
sarily have 1o represent a straight hne. In partcnlar, 1f o
hand-held power (ool according 0 the invention 1s designed
as @ Jigsuw. o conrse with bends and corves 1s also possible.
Far example. it may be necessary 0 suw o target working
line AlL2 in the workpicce W, which exiends from the
workpiece marker M1 via the workpiece marker M4 o the
workpicce warker M2 The marker sensor 71 nmst be
positioned on e workpicee markers M1 M4 and M2 so

that its reference 72 records the respective coordinate duta of

the workpicce markers M1, M4 and M2 The gode means
65 andior marker detection deviee 70 can then. for example,
provide an arc-shaped line or o tnangoiar line defined by thw
workpicce markers M I, Md and M2 as o target workang L
ALZ Tor guiding the hand-held power ool 20.

[0192]  The operator is assisted i guiding the hand-held
powor tool T4 preferably by an optical display. in particular
u display device 55, of the hand-held power wol. Tlus s
indicated schematically in iG. 5. The display device 55, lor
example. 1% Jocated on the side of the hond-held power ol
20 facing away from the guide surface 31, in particular the
iop side, so that 1 can be casily seen by the operaior. The
display device 55 prelerably indicates on the display device
55 an adjustment range S adjustable by the serve motor
arrangement 50, so w speak a corridor or window, wilhin
which the workmg ool 25 con be adjusted by the servo
motor arrangement 50 relative to the target working inc Al
1w be held.

[6193]  “The operator 1s aise provided with edditional uselul
informaion on the display device 58, for example an actual
indicaior 117 indicating an actual posiion of the working tool

258 andior a deviation indicator LA indicating a deviation of

the gnide clement 30 frow an ideal line. the wrget working
line Al The indicators 1A and [P are expedicntly lincar.

L]
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[6194] Por example. it can be seen in FIG. 5 dwat the
indicators LA and [P are paralle! but oflsel in the leli position
of the hand-held power ol 20 relative o the workpicee W,
and the markers or indicators [A and 1P have different
angulor and trunsverse distances (rom cach other i the
middle and right illustrations ol the hand-held power ool 20
This tells the operator how © optimally advance the hand-
held power ool 20 relative o the tanget working hne Al or
which angle 10 set in order (0 make work casier Tor the servo
wwoter arrangement SCG so w speak.

[B195]  Insicad of or in addiion to the display device 55,
which represents an output device 56 or a component of an
ontput device 56, there may also be provided. for example,
mdicator lights 57A. 5730 which indicate w the operator by
wweans ol coloured hight. for example red and green. andfor
optcal symbols (arrows or the hike) whether the hand-held
power ool 20 15 optimally puided m the arca ol the tanet
working lme Al or along the target workmp lme Al
[0196] i‘urthermore. an scoustic signal may also be aselul.
For exmuple. the output device 56 has u speaker 58 wiuch
gives an aconstic sypnal W e operator, for example by
means of a warning ione. when they puide the pide clement
30 m such a way that the adjusiment arca adjustable by the
serve motor arrangement 50 is execeded.

[6197]  The above-mentioned visval indicators 1A and 12
andior the indicator lights 57A. 5713 can also be used
without serve motor arrangements 50, 150 when the hand-
held power ool 20 is manually poided along the tanet
working line Al ‘These indication means con be used 1w
idicate (o the operator how w0 operate the hand-held power
ool 20 1 order 0 naintain the tarpet workmng line Al
[B198] A forther sensory concept o the detection of
workpece markers M1, M2 15 tlhostrated using a system 110
as shown in FIG. 4. A marker detection device 170, like the
wwirker detection device 700 is o separule compouent from
ihe hand-held power ool 20, without a drive and therclore
mobile and casy o handle. A marker sensor 171 of the
warker detection device 70 has. For example. o housing 176
which. lor example. could be applicd s o wweehanical
reference direetly w0 one or both of the workpicce markers
M1 or M2, for example with its longitudinal side or the like.
However, an optical concept has been implemenied m which
an optical reference 1720 nomely o light bean. 15 output by
a hght source 173, The light source 173 includes. lor
exuinple. g laser beam or the like which the operator direets
at the workpicee markers M1 and M2,

[(199]  The marker detection device 171 also has a camera
175 and o transitter 174 for coordinute data KDT and K132,
which con be determined using the camera 175, For
exuiple. the cameras 175 records the workpicee warkers
MI. M2 relative (0 a 5o o speak optical or mechamenl
coordinates sensor 18

[0200]  For exampie. the coordinates sensor 180 compnses
a surlace 181 in particular o stap. which caun be pluced along,
thwe workiog line Al or pext w the working line Al by an
operator on the workpicce W The surlace 181 is provided
with identifiers 182 in a unique paitern o which marker
detection deviee 70 can onent isell. ‘The idenuiiers 182
iclude. for example. o cube pattern with uneven distribation
or ihe like. The coordinates sensor 180, for cxample. can be
{astened (o the workpicce W ousing the fastening means 183,
m pariicnlar hooks. which can be attached 1o the workpiece
end faces WS, Natrally. the surlace T81 can also be lormed
by o Gilm or o wall or the like. which can adhere 1w the fla
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sile WO due w negative pressure or the like ol other
adhesion. Using the camera 174, the marker detection device
170 accordingly deitects the workpiece markers M1 and M2
relative o the coordinates sensor T80 and displays this ona
display device 175, Por cxauple. the marker detection
device TO can determine coordinate daia KJ31 and KID2 on
the basis ol a distance between, on the one hand. the
workpicce marker M1, M2 and. on the other hand. the
coordimtes sensor T80 and transnnt them w e imerface 64
ol the hand-held power ol 20 using 1ts coordinales sensor
174.

[0201]  "The hand-held power ool 20 has orientation means
167, tor example a camera 166, for orentation on the
coordimtes sensor 180, The control device 60, [or example.
comteols the serve motor arrangement 5S¢ 10 maintain the
target working hine Al wherein 1 evaluaies data {rom the
camera 166 or the orientation means 167

[0202] [t is also possible that only one workpieee marker
is detected. for exmuple the workpicee marker M1, which
then defines the starting pont lor the working area o be
machined. I in this case. the orlentation of the workpicce
marker M1 is also known, {or example a directional com-
poent relative o the target working line Al this informa-
tion 15 sullicient for the warker detecuon deviee 70 andfor
conteel deviee 60 1o determiine the target working, line Ad..
[0203]  FPurthermore, delanlt data VO, m particular CAD
data, can be stored andfor created on a compuier 11, c.g. by
a CAlY program which delines the working area, cp. the
course and/or length of the worlang line Al L the geometry
ol the working arca Al or the Like. To position or locate tins
workmg arca. lor example a working hine or a surlace o be
machined. on the workprece W, so to speak. the operator can
use the marker detection device 70 10 mdex the workpiccee
marker MIL lor example. and transmit s coordinate data
KDT 1o the hand-held power wol 20, This has o receiving
interlace 6% for receiving defanli data VO. Using default
data VO and coordinate data KIDT of the workpiece marker
M1, lor example. the target working bne Al or Al 2 or alse
the Qat area AR} con be delined. Vor example. the control
program 63 determmes ihe working arca data AID on the
hasis of defauli data VO and coordinate data KIDT.

[0204]  [n the previous embodimoents. it was assumed thai
the workpicee W orewains i place relatve o the two-
dimncosional or three-dnnensional coordinates systemn KR2
or KR3 alter the detection ol at least one workpicce marker
M1, M2. Howoever, i is also possible that the workpicce W
i3 moved between the detection of the workpicce marker(s)
und the workpicce machining. which is explomed i wore
detail in the embodiment shown m FIGS. 14 and 15
[0205]  For example. it is possible that the marker detec-
tion device 70 {irst detects two workprece markers M1 and
M2 and then the workpicce W ois bronght mto a diierent
position relative o the coordinates sensors 80, 81 which are
prelerably arranged freely i the working spuce 18 batin any
case are not placed on the workpiece Wio be machined. as
in the previous embodiments. Thes, the workpicce markers
M1 and M2 are. so o speak. related o a two-dimensional or
three-dimensional coordinates system that is completely
independent of the workpicoe W,

[0206] Now it is possible. tor example by moeans of a
camera 90, which is also frecly arranged in the working
space R w {ollow workpicee movements of the workpicce
W alier the detection of the workpicee markers MT and M2,
50 10 speak. Por example. the camera 90 transinits coordi-

Nov. 12, 2020

nate duta of the workpiece W o the hand-lweld power wol 20.
This data indicates the position of the workpiece W when the
workpieee markers M1 and M2 are detecied.

[6207]  lor exmuple. by means ol o wireless or wired
transmitier 91, the camera 90 sends o e interface 64
coordingte data of the workpicce W nuely workpieee
posiion data WP while capturing the workpicce markers
MIT and M2 as shown in FIG. 14

[6208] i the workpiece W s then moved. for example
swiveled about an axis parallel w the working line Al so
hat ihe Hat side Wl comes up. so o speak (IF1G 15) and the
workprece Woiakes up a machming position 13 the camera
90 in turn capivres the coordinate data of the workpiece W,
namely the workpicee position data WP2. which the camera
40 in wrn sends W the interlace 64 of the hand-held power
ool 20.

[(R239]  The control program 63 can determine the working
arca data A using coordmate data K1Y and K132 of the
workpiece markers M1 and M2 and the workpiece position
duta WT WP2Z, which thwe camera 90 determines using the
postion of the workpiece W when the workprece markers
M1 and M2 are detected and immediately belore machining
by the hond-heid power wol. according 10 FIG. 15, Vor
exuuple. the control program 3 forms o difference between
the workpicee position data W2 and WPI aud wansfonns
the coordmate data KIDT. K132 wiih the correspondmng
racking data V1D obiained from ihe difference.

[6210] Naowrally. i addition w the workpicee position
data WPT and WPZo e comers 90 can also determiine
lurthwer workpiece position data that 15 entered mito the
racking data VID. {or example during the movement of the
workpreee W oio the machining position B

[6211] T camera 90 is preierably o stereo camery. which
has two combamations of leas and sensor 92, 93 u order w0
record stereoscopically and thus spatially the position of the
workpicce W in the working space R Preferably. the camera
90 also has a projector 94, for example for projeciing a sicpe
puttern or other dentilication structure or o reliel’ patiemn.
Thus the cumers can. Jor example. determine o theee-
dimensional image of the workpiece W,

[(212] At ilns point it shonld be added that the hand-held
power ool can naturally also be puided imieractively wiih
thwe camera 90, 1.¢. that. Tor exmuple. the puide means 65
recerve Trom the camera #0 o respective relutive position ol
ihe hand-held power wol relative 0 e coordmales system
KR2 or KR3 in order o guide the working (ool 28 according
o the target workmg Ine Al

[6213]  The camera 90 Jorms o coordingte detection device
95, which con. lor example. record the coordinates of the
workpiece W oand/or the hand-held power ol 20 relative to
the coordinaies system KR2 or KR3.

[(214]  Coordinate detection or position detecuon can be
lacilituted by the Fact that. lor example. one or a plurality off
device relerence warkers 68 are arranged on the hand-held
power ool 200 andior one or more workpicce position
reference markers 98 are arranged on the workpicee W
[215] The device reference markers 68 are prelerably
arranged at relutively large distances on the hand-held power
ool 20, for example on oppaosite extremitics ol the maclune
housing 29, The device relerence markers 68 include. for
example. reflective markers, contrast markers or the hke
which are detectable by e camera 90.

[0216] i“or exumple. the coordinates scasor T80 1s suitabie
as u workpicee position reference warker. Three-dimen-
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sional markers may also be provided as workpiece position
reference markers. for example base bodics or housings of
workpicce posiion detection devices 97 explained below.
The cumera 90 coan record their positicin. so 1o speak. i the
position showa in G, 14 sud o the processing position 13P
according to VIG. 15

[0217] The workpiece posiion detection devices 97A.
9713 can. lor example. be detachably attached 1o the work-
picce W by means of Fastewng means 197, lor example
adhesive weans. in particulur adhesive clements. suction
heads or the hke. For example. the workpiece posiiion
detection device 97A s Jocated on the Hat side WO, and the
workpicee position detection device 9713 on the tlat side
Wil

[0218] A concept in which the workpicee position detec-
tion devices 9770 9713 so o speak actively deweet their
respective position and thus the position of the workpieee W
in the working space R is expedient. The workprece position
detecuon devices 9713, 971 have. lor exaaple. sensors 99 o
receive relerence infonuation RX sadfor 1Y of the coordi-
nales sensors 80, 81, The workpicee position detection
devices 971, 9713 can thus transmit workpicce position data
WPT. W2 corresponding o the respective posttion of the
workpicce W during the detecuon ol workpicee markers
M1, M2 (FIG. 14) sud the machining posinon B3P provided
for machining by the hand-held power tool 20 (FI1G. 18) o
the control device 80, {or example wirclessly or via a wired
network via the ierluee 64, for which pumpose they have.
for example. wired and/or wirelessly trunsimitting transmit-
wrs 104,

[0219]  Using the workpieee position data WPT WP2, the
control device 80 can. for example. determine tracking daia
VD in order w0 detenine the rget working line Al which
is now located on the uptoraed Dat side WL using tus
racking data Vid and coordinate data Kidl, KD2 ol tw
workpicce markers M1 M2

[0220]  Inthe system 310 shown i FIG 17, the hand-held
power ol 20 has one or more cameras 366, 367 The at least
oue camera 366, 367 con. lor exowpie. iirst detect o work-
piece marker 1m0 a detecton posilion OF measnnng position
PM. The workpicee marker is defined. for example. by an
optical workpicce marker of e iype of the workpicee
marker M1 for example o penell mark and/or an maginary
line. or a desired distance between. on thwe one hand, the
longiudmal side 35 of the guide element 30, wiluch m tus
case provides or forms a mechanical reference 354, and the
longiudmal side of the workpiece WILR. While the work-
picce marker 13 being detected. the dove mwotor 22 s
switched ofl. which is why the hand-held power wol 20 15
optimally stationary relative to the workpicee W for detect-
ing its corrent position and ihus the reference 38A. Further-
more. ihe handling is simple.

[0221]  For example. the at least one camera 366 is located
near the guide elemont 30, On the other hond. the canera
367 is positoned at g distance Trom the gmde clement 30, for
example on the machine honsing 21, For example. the at
least one camera 366, 367 detects a position of the hand-held
power ol 20 i the working space R on (e busis ol a
detection of a spuce comtour KIR of the working space I For
thts purpose. the operator can. for example. tap the switch 23
without swiching on the drive motor 22. Towoever, a special
switch 375, such as the switch 75 of the marker deicction
device 700 may also be provided 1o deteet the reference
pasition or the position of at least one workpicce warker M1
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[6222] The spuce contonr KIRL Jor exmuple. ncludes sur-
faces FIL 1°2 and F3 that are at an angle io cach other
Between the surtaces 1F1, 172 there s o space-inside coraer
FIL between the surduces 172 and 13 o spuce-outside comwer
Fi2. n s way. the hand-held power ool 20 can onent iseli.
s (o speak. i the working space AR on the basis of the
space contonr KR m order, for example. o {iest deiermne
the workpicce marker M1 i a detection positon PM and
thei alier switching on the dove motor 22, 1o guide the
working tool 25 relutve o the target working line Al using
he purde means 65
[6223]  Instead of one or more of the cameras 366, 367
and/or the camera 90, 2 hdar, radar or the hke can ol course
also be provided. which is suitable For recording the space
contonr KR or for deterinining the position of. lor example.
ihe hand-held power (ool 20
[6224]  Some transformation processes of coordinates and
coordinates systems will be explained vsimg the embodiment
shown m FIG. 18, For example. the coordinates system KR3
15 fixed with regard 0 the worlang space R and 13, so w0
speak. specilied by the coordinates sensors 80 and/or 81 'The
coordinates sensors 80, 81 can be freely arranged in the
working space 1. Le. away [rom the workpicee W,
[06225]  ior example. the marker detection device 70 has a
local tuee-dinensional coordinates system KM3, whose
coordinate axes mx. my and mz are at an angle o cach other.
The poimt of reference 72 s disiant {rom this coordinates
system KM3. lor example relative (o the axis mz. by a
distance valoe. for exumple 5 cm. As o auateriion. for
exuinple. the location ol the relerence 720 i the drowing
example at the same time as he workpiece marker M2,
where the reference 72 is localed according o FIGL 18, s
described as

[0226] Q721 {0.0.0-5)
[6227] Wien wsing quaternions relative o the marker
detection device 700 {or example. 1 s possible, on the one
hand. {0 detect the quaternion of the reference 72 or the
workpiece warker M2 and. on the other and. the guatermon
of the coordinates system KM3. which are multiphicd
together 1o oblain an iMermediale guaternion.
[6228] The coordinales of the workpiece marker M2 are
now obtamed by moliiplying the miermediale quaterion by
he micrmediate quatermon-1 (the mverted quaternion).
[6229]  The sensors 73 ol the marker sensor 71 or the
wrker detection device 70 determine the position ol the
local coordinates systemn KM3, which s related 0 the
marker detection device 70, relative w0 the global coordi-
nates system KR3, which is stationary relative (o the work-
g spuce R m particular by means of o translational
displucement ol the coordiutes systeim KM3 relative 1o the
coordinates sysiem KR3. In additon, the sensors 73 or their
evaluation device, which 15 not shown individually in the
drawing. can detenume thwe rottion ol the coordinates
system KM3 relative 1o the coordinates system KIR3. Jor
exuinple using formuiae (1) (2) and (33 mentioned above. In
this way the Jocation or poinl of relerence 72, e the
workpiece marker M2, can be converted o the coordinates
svstem KR3. This can be achieved. as exploied. by the
wirker detection device . but also. lor example. by the
conirol device 60 of the hand-held power tool 20 i it
receives coordinate data of the workpicee marker M2 or the
location of the reference 72 and at least one preee of
idormation about the orientation of the local coordinates
system KM3 of the marker detection device 706,
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[0230] ‘The guide weans 65 or the control device 60 can
also operate with a local coordinaies system related 1o the
hand-held power ol 20, for example a coordinates system
KW3 related o the hond-held power ool 200 which has
coordinute axes wx. wy and wy which are perpendicular o
cach other. ‘These con aise be converted W the global
coordmates system KR3. which s related to the working
space R, usmg the rotation mainces (1), (2) and (3) men-
tioned above. for exmuple. using the program code Ut the
conteel progrom 63 contains and et the processor 61 can
exeeute. lor example. the gorde means 65 or control device
60 can relate the coordinales of a penetzation arca 113, for
example a front cutiing edge into the workpicce W, of the
working ol 25 10 the Jocal coordinates system KW3 i
order 1o positoen andior guide the working ool 25 optnually
relatve fo the workmg area AL m particular the working
line Al

[0231]  [n the same way, the positon of the workpicce W
in the working space R can also be tracked. for example
using the workpicee position detecton device 97, which also
has is Jocal coordinates system K'T3 with coordinate axes
.ty and . wlach 13 mobile. so 1o speak. relative © e
working space R The location of the reference 72 or the
workpicce marker M2 is known i the sivation shown in
G, 18 refatve w the local coordinates system KM3 of the
marker detection device 70 and relotive 1o the coordinutes
system K13 of the workpicee position detection device 97
I the position of the workpiece marker M2 on the coordi-
nates sysiem K'T3 s pow known and the workpicce W oas
then moved. the new position ol the coordinates systein K13
cait be determined aller the repositoning of the workpicee
W. for example its rotation andior translational displace-
ment. o which the location or the coordinales of the
workpicce marker M2 are related. This allows the new
coordimtes of the workpicee marker M2 10 be detenmined
relative w the global coordinates system KM 3 which refers
to the working space R. A rotation of the workpicee W about
an axis. for example aboul ils longituding] axis or about a
longiudmal central axis. can be tracked in particulur by
means of the formulae {13-(33 mentoned at the begianing
relative W the coordinates system KR3.
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I Acsystem lor muchining o workpicee

comprising @ hand-held power ool having o drive motor.
u ool holder. wiich can be driven by the drive motor.
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lior o working tool tor machining the workpicce. sud o
guide clement with a puide surface {or guiding the
hand-held power ool on the workplece,

having a marker detection device for detecting coordinate

duta of at least oue workpicee marker of e workpicee.
wherein the hand-held power 1ol has gaide means for
goiding the working (ool along the workpicce accord-
g o the coordinate data of the at least one workpicce
warker. and wherein
the marker detection device Bas s optical andfor mechun-
cal reference wiich con be positioned on sud/or direetly next
io the af least one workpicee marker. and wheromn
the marker detection device is desipned {or determining the
coordinale data of the at least one workpicee marker relative
w0 an at Jeust (wo-dimensional coordinates system whiclh 1s
independent frow thw workpicce marker. and wherein
the guide means of the hond-held power ool are designed o
guide the workmg ol relative 1o the at least two-dmmen-
stonal coordinates system m a working area which is peo-
metricaily defined by worlang area duta determimed bused
o the coordinate duta of the at Jeust one workpicee marker.

2. The system according w clom 1. wherein. in order o
provide the ai least two-dimensional coordinates system the
system Porther comprises al least one coordinates sensor
which can be placed in o working space in which he
workpicce is armunged. and the gmde means andfor e
marker detecton device are designed 1o determine e
posiion of the al least one coordingies sensor and/or (o
determine relerence information iransmitied by ihe at least
oue coordinales sensor.

3. The system according o claim 2. wherein the at least
oue coordingtes seusor has stewing means for Bistening o
the workpicce and/or a base and/or at least one utility surlpce
for placement on a base and/or the workpicce.

4. The system according (o claim 1. wheramn the ai least
oue coordinates sensor 1s designed © transmil reference
inlormaten m mutaaily angolar diccctons andfor in -
ully puralie] planes. wherein the marker detection device
andfor the guide means are configured to detect this reler-
cace nformation.

5. The system according o claim 1. wherein the goide
means ol the hond-held power ol andfor the marker
detection device comprise an oricutaton means [or orien-
iation relative 1o the at least two-dimensional coordmates
system i o workmng space 1 which the workpicce s
arranged. wherein the oricntation means are designed for
detecting geometric contours of the working spuce andfor
for receiving relerence information characterising the posi-
tion of the hand-held power loo] and/or the marker detection
device andfor the workpiece m the working space.

6. The sysiem according to clamm 1. wherem the marker

detecton device 1s desigoed w deteet the coordinate data of

the ot least one workpicce marker afier the relerence has
been postiioned relative (o the workpiece marker accordmg
0 ai least one inpgering condriion.

7. The system according o claim 1. wherein the triggerng
condition comprises an operator action of an operator which
cait b detected by g sensor andfor clectrical switch ol thwe
marker detection device andfor a time condition. of the
reference relative o the al least one workpicce marker for a
predetermined iime. and/or a disiance detection of'a distance
between the reierence and the at least one workpieee marker.
wherein an vndershooting ol o predetennined himit distance
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between the reference and the workpicee marker is detected
during the distance detection.

8 The sysiem accordmg o claim 1L wherein ihe marker
detection deviee 1s designed lor etle andfor opucal selee-
ton of the ot leust one workpicee warker.,

9. The system sccording o claim I wherein the warker
detection device 15 a component which is separate or which
can be separated from the hand-held power ool or forms a
compouent of the hand-held power wol. wherein the wefer-
ence is arranged on the guide element,

[ ‘The system according w0 claim 1. wherein the hand-
hield power ool has o wired and/or wireless miterlace {or the
marker detection device, via which the marker detection
device can transmit the coordinate data of the at least one
workpiece marker W0 thwe hoand-held power wol andfor the
hand-held power too] has a holding {ixture for holding the
marker detection device.

11, The system according o claim 1. wherem the marker
detection device does not have o drive motor Tor doviog o
working (ool and/or is uot or cannot be driven by o motor at
least when detectmg the workprece marker.

12 The system according to claim 1. wherein the marker
detection device comprises a pen or 15 pen-shaped and/or has
an optical light source for providing the optical reference.

I3, ‘The system according (o clunn 1. wherein the puide
means comprise an oniput device for the optical andior
acousiic outpui of default inlormation relating (o or delining
the working area {or the operator.

I4. The system according (o clunn 1. wherein the puide
WICHIs COMPEse 8 servo molor arcangemoent for adjusting a
relative posttion ol the ol holder relative 0 the pude
clement.

15 The system accordmp w claim 1. wheremn the working
arca comprises or 15 lorined by g workang line along wiich
thwe working ol is w be guided relative w the workpieee
andior ot least one machining surface of the workpicee
provided for machining the workpicee.

16. The system according (o clamm 1. wherein the pude
wweans andior the marker detection device is conligored 1w
determine the working area data ol the working arca. on the
basis of coordinaie data of @ least two workpicce markers,
which are al a2 distance {rom one anoiher. relative o the at
least wwo-dimensional conrdinutles system.

I7. The system according (o clunn 1. wherein the puide
wweans andior the marker detection device have o receiving
interface for receiving default data defining the working arca
and are designed to determine the working arca data of the
working arcu sccording o the defauit duta,

I8 The svstem according W clonm 1. whercin or the
detection of o respectuve position of the marker detectuon
device andior the hand-held power tool. the sysiem {orther
comprises a coordinate detection device which can be placed
i the working space o wiich the workpicee 1s arranged and
which forms o stroctaral vt separate lrom the hond-heid
power ool or the reference of the marker detection device.

19. The system according (o claim 1. lurther comprising
a tracking means for tracking a movemeni ol the workpicee
afier the detection ol at least one workpicee marker by the
wirker detection device up 1o g machining position provided
{or machinmp the workpeee by the hand power tool.
wherein the tracking means is designed w provide tracking
data charactensing this movement and/or the machinmg
position. so that the guide means ol the hand-held power wol
guide the working ool on the basis of the working area data
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determined on the basis of the coordinate data ol the ot least
one workpicee marker and the trackmg data

20. The system aceording to claim 19, wherein the track-
ing mecains comprise at least one workpieee position detec-
tion device andior workpicee position relerence marker
attached 1o the workpicce after detection of the at least one
workpicce marker and at least untl reachig the machining
position.

21 "The system sccording © claim 10 wherein o plurality
ol device relerence markers and/or sensors [or determining,
the ortentation m the at least (wo-dimensional coordmates
system is arranped on the marker detection device andior the
hand-held power wol andfor o workpicee position detection
device which con be attached (o the workpicee.

22, The system secording o claim 1. wherein on e
marker detection device and/or the hand-held power ool
and/or a workpicce position detection device which can be
altuched o the workpicee. at least two deviee reference
markers andfor at least two seusors lor determining the
odentation i the at least two-dimensional coordinutes sys-
tem are arpanged af extremities and/or end reprons romoie
from one another andfor at a distance from one another
wiiich corresponds 1o at least hall ol o respective extension
length ol the und power wel or the warker detection device,

23 The system according o claim 1. wherem at least one
component of the system. which is lormed by the hand-held
power ol is configured {or a translation andfor conversion
ol coordinate data of ot least one point (rom o local
coordimles system reluted 10 e respective componeit o
ihe at Jeast two-dimensional coordmates system andfor vice
versa relative o the workmg space.

24, The system according o claim 1. wheeein the ool
holder of the hand-held power ol 1s mounted movably
relutive o the guide clement by means ol beurmg arrange-
ment mxd can be doven by a servo motor arangemoent,
wherein the hand-held power ol can be swiveled via the
bearing arrangeinent about at least oue adjusting swivel axis
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passing through the guide surtiee at an angle for the relauve
adjustment of the 0ol holder relative to the guide element,
wherein the hand-held power ool has a control device for
controlling the seevo wotor arrangeent. and wherein the
control device Jor controlling the servo woler arrangement
15 designed in such a way that the servo motor arrangement
adjusts ool holder relative (0 gmde clement while main-
wining a swivel postion relative © adjusting swivel axis
with movement direction compouent parallel w the gude
surluce of the guxde element relative W the guide element.

25, A method for machining a workpicee,

comprisig 4 hand-held power (ool having a drive motor,
o tool holder, which can be driven by the dive motor,
for o working wol for muacluning the workpicee. and o
goide element with o guide surluce Tor gniding the
hond-held power 100l on the workpicce.

having a marker detection device for detecting coordinate
data of at least one workprece marker of the workpiece,
wherein the hand-held power wol has guide means for
goiding the working ool along the workpieee accord-
ing Lo the coordmate duta of thie at least one workpieee
marker. the method comprising:

Positioning of an optical and/or mechanical reference of
the marker detection device o and/or directly next w
the at least one workpiece marker:

Determining by the marker detection device of the coor-
dinate data of the at least one workpicce marker relative
i an ol least two-dimensional coordinates  system,
which is mdependent From the workpicce marker

und Guiding the working ol according w0 the at least
rwo-dinensional coordinates system g working area
which is geometnically defined by working arca data
determined based on the coordinale data of the at Jeast
one workpieee marker through the puide means of the
hond-held power wol.



