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Description

[0001] The present invention relates to a marking ap-
paratus for marking an object according to the preamble
of claim 1. The invention also relates to a method for
marking an object according to the preamble of claim 9.
[0002] The known marking apparatus comprises a
marking head having a plurality of marking devices for
applying a marking on the object and a driving mecha-
nism for providing a relative movement of the object rel-
ative to the marking head in an advance direction during
a marking operation.
[0003] In the known method, which can in particular be
carried out with a marking apparatus as described above,
a marking is applied by a plurality of marking devices and
the object is moved relative to the marking devices in an
advance direction during a marking operation.
[0004] In the known marking apparatus and marking
method it is a general problem that one or more marking
devices might fail or not be operated correctly during a
marking operation. Such a failure or malfunction of one
or more marking devices may adversely affect the ap-
plied marking, so that the marking may for example lack
one or more pixels.
[0005] US 6,286,927 B1 describes an inkjet printer
which is equipped with light-receiving elements and light-
emitting elements for recording an image printed with the
inkjet printer.
[0006] Subject-matter of US 2008/0055352 A1 is an
inkjet printer comprising a printhead with inkjet nozzles
and a sensor attached to the printhead for verifying print-
ed images.
[0007] In US 2002/0101469 A1 another inkjet printer
comprising a printhead with inkjet nozzles is described.
At the printhead, a scanning unit is attached.
[0008] EP 2 105 309 A1 describes a printing apparatus
with several sub-heads comprising nozzles for ejecting
liquid droplets according to an image to be printed.
[0009] The defect in the marking might not be per-
ceived by an operator during a certain run-time of the
marking apparatus, so that a number of marked objects
might have to be discarded due to an insufficient quality
of the marking.
[0010] It is therefore an object of the invention to pro-
vide a marking apparatus and method for marking allow-
ing for a high quality of the markings.
[0011] The object is solved according to the invention
by a marking apparatus having the features of claim 1
and a method having the features of claim 9. Preferred
embodiments are given in the dependent claims.
[0012] The marking apparatus is characterized in that
the marking head comprises in addition to the plurality
of marking devices a plurality of sensor devices and the
sensor devices are arranged downstream of the marking
devices in the advance direction, so that the marking ap-
plied by the marking devices is detectable by the sensor
devices, when the object is moved relative to the marking
head in the advance direction.

[0013] The method is characterized in that the marking
applied by the marking devices is detected by a plurality
of sensor devices, which are arranged downstream of
the marking devices in the advance direction.
[0014] One basic idea of the invention is to provide an
integrated marking and sensor apparatus for applying a
marking on the object and detecting the presence of the
applied marking. The integrated marking and sensor ap-
paratus, which may also be referred to as an integrated
marking and scanning apparatus, allows for a high quality
of the marking, as a failed or damaged marking device
will instantly be detected by one of the sensor devices,
such that the marking apparatus may be stopped and/or
an operator may be notified.
[0015] A basic idea of the invention is to arrange the
sensor devices and the marking devices in one common
marking head, which may also be referred to as an inte-
grated marking and sensor head or an integrated marking
and scanning head. In particular, the marking devices
and the sensor devices are arranged in a fixed relative
position to each other in the marking head.
[0016] The marking devices may in particular be mark-
ing devices for marking, printing and/or engraving the
object with at least one laser beam. In a preferred em-
bodiment the marking devices comprise a ferrule with a
fibre coupled to a laser device. However, the marking
devices can also include other types of marking devices
such as inkjet nozzles, thermal printing devices, needle
printing devices, micro pad printing devices, water jets,
and/or electrical discharge machining devices. It is also
possible to include different types of marking devices in
the marking head.
[0017] The sensor devices may for example comprise
a ferrule with a fibre arranged therein, a PIN diode, a
photodiode, a phototransistor, a micro antenna, a capac-
ity sensor element, an inductive sensor element and/or
a chemical sensor element. The sensor devices may in
particular be optical sensors devices. The sensor devices
may be configured to detect a colour profile on the object.
[0018] In a preferred embodiment, the marking appa-
ratus is a printing apparatus for printing or engraving an
object by means of at least one laser beam.
[0019] In the method for marking or printing the object,
the object is in particular marked or printed by succes-
sively operating the individual marking devices, that is,
the marking is applied line by line or pixel by pixel. In the
same manner, the sensor devices are also operated suc-
cessively, so that a marking may be scanned line by line
or pixel by pixel, while the object is moved relative to the
marking head.
[0020] In a preferred embodiment of the invention the
marking head comprises a plurality of receiving spaces,
in which the marking devices and the sensor devices are
arranged. The marking devices and the sensor devices
are preferably each configured to be engaged with the
receiving spaces of the marking head.
[0021] For a flexible arrangement of the marking de-
vices and sensor devices, it is preferred that the receiving

1 2 



EP 2 471 658 B1

3

5

10

15

20

25

30

35

40

45

50

55

spaces are adapted to selectively receive marking de-
vices and sensor devices, that is, a receiving space may
be selectively equipped with a marking device or a sensor
device. In a preferred embodiment the receiving spaces
have equal configurations, so that the positions of mark-
ing devices and sensor devices may easily be changed,
in particular interchanged.
[0022] In another preferred embodiment, the marking
devices and the sensor devices have corresponding con-
nector sections for being variably or selectively coupled
to or engaged with the receiving spaces of the marking
head. In other words, both marking devices and the sen-
sor devices are configured to be engaged with the re-
ceiving spaces of the marking head. This provides a very
flexible marking apparatus, because the arrangement of
the marking devices and the sensor devices may by eas-
ily adapted to a given marking task.
[0023] It is preferred according to the invention that the
receiving spaces are arranged in a plurality of rows and
columns, such that a two-dimensional array of receiving
spaces is formed. When marking and scanning an object,
the marking devices and sensor devices may be operat-
ed to apply a marking pixel by pixel and scan the marked
object pixel by pixel. The plurality of rows and columns
may in particular be employed for an enhancement of
marking and/or scanning speed or an enhancement of
marking and/or scanning resolution. The plurality of rows
also allows for using at least one row exclusively for mark-
ing devices and a successive row exclusively for sensor
devices.
[0024] In a preferable configuration the rows and col-
umns, in which the receiving spaces are arranged, ex-
tend perpendicular to each other. In other words, it is
preferred that the receiving spaces are arranged in a two-
dimensional array with a rectangular pattern of the re-
ceiving spaces. The rectangular pattern of receiving
spaces, which may also be called an orthogonal pattern
or arrangement of the receiving spaces, includes a plu-
rality of rows and columns, in which the receiving spaces
arranged, wherein the rows and columns extend perpen-
dicularly to each other. The rows of the two-dimensional
array preferably extend in a transverse direction, that is,
a direction that extends transversely to the advance di-
rection. It is particularly preferred that the receiving spac-
es have equal pitches, that is, equal distances between
the central points between adjoining receiving spaces,
in the row and/or in the column direction. Such a regular
pattern provides a uniform marking and/or scanning res-
olution.
[0025] In another preferred embodiment of the inven-
tion the array of receiving spaces is tilted with regard to
the advance direction such that the rows extend in a
transverse direction relative to the advance direction and
the receiving spaces of a successive row are offset with
regard to the receiving spaces of a preceding row in the
transverse direction, in particular in a direction perpen-
dicular to the advance direction. With such a tilted or in-
clined position of the array the resolution of the marking

head can be enhanced.
[0026] It is particularly preferred that an array with a
rectangular pattern of the receiving spaces is tilted. In
the tilted position of the rectangular pattern array, the
rows of individual receiving spaces extend transversely,
but not perpendicularly, to the advance direction. Con-
sequently, as the rows extend perpendicularly to the col-
umns, the columns of receiving spaces also extend trans-
versely to the advance direction. The array of receiving
spaces is thus rotated or tilted from a position, in which
the columns are aligned with the advance direction, to a
position, in which the columns are at least slightly inclined
or slanted with regard to the advance direction. A pre-
ferred tilting angle is in the range of less than 10 degrees,
preferably less than 5 degrees.
[0027] It is preferred that the marking head is a page-
wide marking head, that is, the marking head has a width
corresponding to the width of an object to be marked,
wherein the width of the object is defined as the dimen-
sion of the object in a transverse direction, in particular
the direction perpendicular to the advance direction. The
direction perpendicular to the advance direction may be
referred to as the orthogonal direction. The object may
therefore be marked by moving the marking head in the
advance direction without overlaying a further movement
of the marking head in the transverse direction and/or
the orthogonal direction. The advance direction, which
may also be called the object movement direction, is in
particular a linear direction.
[0028] In a preferred embodiment the receiving spaces
are arranged in a regular rectangular pattern and the
amount of offset of the receiving spaces of a successive
row with regard to the receiving spaces of a preceding
row is smaller than a pitch of the receiving spaces of one
row.
[0029] The pitch of the receiving spaces, which is also
called the device pitch, is the distance between the cen-
tral points of two adjoining receiving spaces. The amount
of offset corresponds to a marking line or scan line pitch,
which is the distance between two adjoining marking or
scan lines in the transverse direction, in particular the
orthogonal direction. Moreover, the amount of offset can
be described as the distance in the orthogonal direction
between two corresponding receiving spaces of neigh-
bouring or adjoining rows or as the distance in the or-
thogonal direction between two adjoining receiving spac-
es of one column. Thus, the receiving spaces are pref-
erably arranged in a way, that the marking line pitch or
scan line pitch is smaller than the device pitch.
[0030] It is particularly preferred that the array is tilted
to a degree, in which at least a part of the receiving spaces
of at least one row of the rectangular pattern is aligned
with at least a part of the receiving spaces of at least one
preceding row in the advance di-rection. With this em-
bodiment, it is possible to place a marking device and a
sensor device such that they are aligned in the product
movement direction, although the array is tilted. This pro-
vides the possibility of detecting a marking applied by a
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marking device in conjunction with a tilted array having
an enhanced resolution of marking as compared to a
non-tilted array.
[0031] In order to variably adapt the resolution of the
marking the marking head is rotatable about an axis per-
pendicular to the advance direction, in particular perpen-
dicular to a surface of the object to be marked. The ro-
tational marking head allows for a flexible adjustment of
the resolution of the marking apparatus. Moreover, with
the rotational marking head it is possible to set up a tilt
angle of the marking head in which the sensor devices
are aligned with the marking devices in the advance di-
rection.
[0032] For a precise movement of the marking head it
is preferred that a motor, in particular a stepper motor,
is provided for rotating the marking head, in particular at
defined small angle steps in the range of 0 to 90 degrees.
The small angle steps are in particular steps of less than
1 degree, preferably less than 0.1 degrees. The motor
may in particular be an electrical motor.
[0033] It is preferred that the marking head comprises
a receiving plate with a plurality of receiving holes, in
which the marking devices and the sensor devices are
arranged. The receiving holes may in particular be
through-holes.
[0034] In a further preferred embodiment the marking
devices and the sensor devices include ferrules with fibre
ends arranged therein. The combination of marking and
sensor devices each including ferrules provides a very
flexible marking apparatus, in which the marking devices
and sensor devices may be arranged in the receiving
spaces in a flexible manner. The ferrules of the marking
devices and sensor devices may be inserted into the re-
ceiving holes of the marking head, so that the ferrules
are each coupled to the receiving plate in a defined po-
sition.
[0035] For holding the ferrules tight and removable in
the receiving holes, it is preferred that a capture pad is
arranged at at least one surface of the receiving plate. It
is preferred that the capture pad includes an elastic pol-
ymer, in particular a rubber and/or an elastomer. The
capture pad is preferably made of viton® or includes the
material viton®. The ferrules may be pushed through the
capture pad and are then held in place by the capture
pad as it closes the ferrule after insertion. The ferrules
can be removed by simply pushing back through from
one side of the receiving plate.
[0036] The ferrules of the marking devices and the fer-
rules of the sensor devices preferably have equal or cor-
responding connector sections, so that a receiving space
of the marking head may be selectively equipped with a
marking device or a sensor device.
[0037] A ferrule of a marking device or a sensor device
includes at least one fibre arranged therein. In case of a
marking device, the at least one fibre may be coupled to
a lighting element, for example a laser for marking or
engraving the object by means of a laser beam. In case
of a sensor device, the at least one fibre may be coupled

to a sensor element for detecting light received through
the fibre.
[0038] Another preferred embodiment of the invention
is characterized in that the plurality of marking devices
and sensor devices includes at least one integrated
marking and sensor device comprising a ferrule with at
least one first fibre connectable to a marking element for
marking the object and at least one second fibre con-
nectable to a sensor element for detecting the marking
on the object.
[0039] The marking element may in particular be a la-
ser for emitting a laser beam for marking the object. The
sensor element may in particular be an optical sensor
element such as a photosensor or photodetector. The
photosensor or photodetector can for example be a pho-
todiode, a phototransistor, or a photoresistor.
[0040] The integrated marking and sensor device al-
lows for an integrated marking and verification of the ap-
plied marking in one pixel, that is, in one receiving space
of the marking head. The marking may be applied through
the first fibre, which may be called a delivery fibre, and
the presence of the marking may be detected by the sec-
ond fibre, which may be called a receiving fibre. Accord-
ing to the invention, the receiving fibre is arranged down-
stream of the delivery fibre in the advance direction.
[0041] The integrated marking and sensor device can
in particular be employed as an online pixel monitor for
recognizing failed pixels or a fibre break during a marking
operation. The second fibre can be used to detect a re-
flected laser beam from the first fibre to verify that a mark-
ing was made.
[0042] The integrated marking and sensor device can
also be used as a power monitor for measuring the power
of the laser beam. To this end, a mirror coating may be
applied onto the end of one of the fibres. A portion of the
power in the delivery fibre can be directed to a detector
or sensor element for determining the power of the laser
beam. The detected power can for example be used to
provide feedback for constant power control and/or for
code verification, that is, verification of the presence of
a marking applied, in particular the presence of a plume
or reflected power to verify that a marking was made or
a spot was printed.
[0043] In particular in connection with the integrated
marking and sensor device it is preferred that at least
one lens is provided in front of the ferrule. The lens may
reflect a part of the light emitted by the first fibre, so that
the reflected light is receivable by the second fibre.
[0044] The invention will be further described with ref-
erence to the attached figures, wherein:

Fig. 1 shows an inventive marking apparatus;

Fig. 2 shows a perspective view of an inventive
marking head;

Fig. 3 shows an empty array of receiving spaces;
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Fig. 4 shows an array of receiving spaces, which is
equipped with a plurality of marking devices
and a plurality of sensor devices;

Fig. 5 shows a tilted array of receiving spaces, which
is equipped with a plurality of marking devices
and a plurality of sensor devices;

Fig. 6 shows an object having been marked using
the array according to Fig. 5;

Fig. 7 shows a cross-sectional view of a rotatable
marking head;

Fig. 8 shows the general principle of a multiple mark
or scan option;

Fig. 9 shows a perspective view of a ferrule to be
inserted into a receiving space of a marking
head; and

Fig. 10 shows a perspective view of a ferrule with a
delivery fibre and a receiving fibre.

[0045] In all figures, identical components are identi-
fied by identical reference signs.
[0046] The principle structure of a marking apparatus
10 is shown in Fig. 1. The marking apparatus 10 com-
prises a marking head 20 with a plurality of marking de-
vices 40 and a plurality of sensor devices 50. The appa-
ratus 10 further comprises a control and driving unit 12
for controlling the marking devices 40 and the sensor
devices 50. The control and driving unit 12 is connected
to the marking head 20 through an umbilical 14. The um-
bilical 14 may have a plurality of fibres arranged therein.
[0047] Fig. 2 shows a general embodiment of a mark-
ing head 20, which can in particular be a printing head.
The marking head 20 comprises a housing 21, which in
the shown embodiment has a cylindrical outer shape.
[0048] The marking head 20 includes a plurality of re-
ceiving spaces 24 arranged in a two-dimensional array
22. The receiving spaces 24 are equipped with individual
marking devices 40 and sensor devices 50. The sensor
devices 50 may also be referred to as scanning devices.
[0049] An empty array 22 of receiving spaces 24 is
shown in Fig. 3. The receiving spaces 24 are arranged
in rows 30 and columns 32 extending perpendicularly to
each other. In other words, the receiving spaces 24 are
arranged in a rectangular or square pattern, which may
also be called a matrix, in particular a two-dimensional
matrix.
[0050] Moreover, the receiving spaces 24 have equal
distances or an equal spacing, so that a regular pattern
is formed. The spacing between to adjacent receiving
spaces 24, more particularly the distance between the
central points of two adjacent receiving spaces 24 in one
row 30 or column 32, is called a device pitch 34. The
receiving spaces 24 have equal device pitches 34 in the

row direction and in the column direction. The array 22
of receiving spaces 24 has a rectangular outer shape.
[0051] The marking head 20 includes a receiving plate
28 having a plurality of receiving holes 26 forming the
receiving spaces 24. The receiving plate 28 may for ex-
ample be a metal plate, in particular a steel plate. The
receiving holes 26 each have a substantially circular
cross-section and may in particular be through holes. The
receiving holes 26 have equal diameters 27.
[0052] In addition to the array 22 of receiving spaces
24, a plurality of spare receiving spaces 25 is provided
for accommodating spare marking and/or spare sensor
devices. The spare receiving spaces 25 are also formed
as receiving holes in the receiving plate 28 and may in
particular be positioned outside the array 22, as shown
in Fig. 3.
[0053] Fig. 4 shows a marking head 20 with an array
of receiving spaces 24, wherein the receiving spaces 24
are equipped with a plurality of marking devices 40 and
a plurality of sensor devices 50.
[0054] The marking devices 40 include a plurality of
marking devices 40a, 40b, 40c, which are arranged in
individual sub-arrays 23. The marking devices 40a, 40b,
40c may be of different types for performing different
marking tasks. For example, the marking devices 40a
may be ink jet nozzles, the marking devices 40b may be
CO2 laser ferrules and the marking devices 40c may be
laser diode ferrules. The ink jet nozzles may for example
be used to print on a PVC cap. The CO2 laser ferrules
may be used to print on an object 8 having varying dis-
tances to the marking devices 40. The laser diode ferrules
can for example be used to print on paper.
[0055] The sensor devices 50, for example sensor fer-
rules, are arranged downstream of the marking devices
40 in an advance direction 16 of the object 8. The sensor
devices 50 are arranged in a way that a marking applied
by the marking devices 40 can be verified by the sensor
devices 50. To this end, the sensor devices 50 are at
least partly aligned with the marking devices 40 in the
advance direction 16. The sensor devices 50 may also
be arranged in individual sub-arrays 23 corresponding
to the sub-arrays 23 of the marking devices 40.
[0056] In particular, a plurality of sensor devices 50 is
positioned in a manner that each of the sensor devices
50 is aligned with one of the marking devices 40. In other
words, each of the marking devices 40 is provided with
or related to at least one sensor device 50 for verification
of the marking applied by the respective marking device
40. The number of sensor devices 50 in the marking head
20 is therefore equal to or greater than the number of
marking devices 40. With this configuration, the marking
of each of the marking devices 40 may be individually
verified or monitored.
[0057] In addition to the marking devices 40 and the
sensor devices 50 a measuring device 60 is arranged in
one of the receiving spaces 24. The measuring device
60 is configured to measure a speed of the object 8 in
the advance direction 16.
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[0058] Moreover, the marking head 20 includes a de-
tector device 70 for detecting the presence of the object
8 to be marked.
[0059] Fig. 5 shows a tilted array 22 of receiving spaces
24 similar to the array illustrated in Fig. 4. As in Fig. 4,
the receiving spaces 24 are equipped with a plurality of
marking devices 40 and a plurality of sensor devices 50.
[0060] The basic difference between the configuration
of Fig. 4 and the configuration of Fig. 5 is that the array
22 according to Fig. 5 is tilted or inclined with regard to
the advance direction 16. The tilted position is defined in
particular in that the rectangular pattern of rows 30 and
columns 32 is tilted from a position in which the columns
32 are aligned with the advance direction 16 to a position
in which the columns 32 are inclined or slanted with re-
gard to the advance direction 16.
[0061] The tilted position of the array 22 or marking
head 20, respectively, enhances the maximum possible
resolution of the marking and/or scanning. In a preferred
embodiment, as shown in Fig. 5, the array 22 is tilted to
a degree, such that the resolution is defined by the
number of rows 30 times the number of columns 32, that
is, by the mathematical product of the number of rows
30 and the number of columns 32. To this end, the array
22 is tilted to a degree, where the receiving spaces 24
of a successive row 30b are slightly offset with regard to
the receiving spaces 24 of a preceding row 30a, in par-
ticular such that the receiving spaces 24 overlap in the
transverse direction.
[0062] With the tilted array 22 of receiving spaces 24,
respectively marking devices 40 and/or sensor devices
50, the resolution of the marking in the transverse direc-
tion is enhanced. In particular, a marking line pitch or
scan line pitch, which is defined as a distance between
two adjoining marking or scanning lines in the transverse
direction, is smaller than the device pitch 34.
[0063] Fig. 6 illustrates an example of an object 8
marked or printed by the marking head 20 according to
Fig. 5.
[0064] In another preferred embodiment not explicitly
shown in the figures, the marking head 20 is inclined to
a position, in which a certain number of receiving spaces
24 is aligned with other receiving spaces 24 in the ad-
vance direction 16. In order to verify the marking applied
by the marking devices 40, the sensor devices 50 are
positioned such that they are aligned with the marking
devices 40 in the tilted marking head 20, respectively
array 22. The principle of such a tilted array 22 allowing
for a multiple mark or scan option will be described later
on with reference to Fig. 8.
[0065] Fig. 7 shows a cross-sectional view of a marking
head 20 comprising a receiving plate 28 with receiving
holes 26, in which marking devices 40 and sensor devic-
es 50 (not shown) are arranged.
[0066] The receiving holes 26 are formed as through-
holes. The marking devices 40 each comprise a ferrule
42, in which at least one fibre end of a fibre 56 is arranged.
In a corresponding manner, the sensor devices 50 can

also comprise ferrules 42 and can in particular each have
a shape corresponding to the shape of the marking de-
vices 40, so that the receiving holes 26 may be selectively
equipped with marking devices 40 and sensor devices
50.
[0067] A motor 64, in particular a stepper motor, is ar-
ranged for rotating the marking head 20 and/or the re-
ceiving plate 28. A transmission 66, which in the shown
embodiment is a belt, is arranged between an output
shaft of the motor 64 and the marking head 20 for trans-
mitting a rotational motion of the output shaft to the mark-
ing head 20 and/or the receiving plate 28.
[0068] Fig. 8 schematically shows different tilting an-
gles of an array 22. In the left representation of Fig. 8 the
array 22 is tilted to a degree in which each of the receiving
spaces 24 of one column 32 are offset with regard to all
other receiving spaces 24 of the same column 32, so that
only one single mark or scan per pixel is possible. That
is, if the receiving spaces 24 of one column 32 are
equipped with marking devices 40, the marking devices
40 are offset with regard to any other marking devices
40 of the same column 32. With this configuration the
maximum resolution of a given marking head 20 may be
achieved.
[0069] In the middle representation the array 22 is tilted
to a degree in which a double mark or scan of any pixel
is possible. That is, the receiving spaces 24 of one col-
umn 32 correspond to the receiving spaces 24 of another
column 32 such that one and the same pixel may be
marked by two different marking devices 40 arranged in
different columns 32 or a sensor device 50 may be ar-
ranged in an aligned position with a marking device 40
for verification of a marking applied by the marking device
40.
[0070] In the next representation the array 22 is tilted
to a degree in which a triple mark or scan of any pixel is
possible. That is, the receiving spaces 24 of one column
32 correspond to the receiving spaces 24 of two other
columns 32 such that one and the same pixel may be
marked by three different marking devices 40 arranged
in different columns 32 or at least one sensor device 50
may be arranged in an aligned position with at least one
marking device 40.
[0071] The right representation shows the array 22 in
a non-inclined position.
[0072] Fig. 9 schematically shows a perspective view
of an embodiment of a ferrule 42, which may form a part
of a marking device 40 or a sensor device 50. The ferrule
42 is configured for a mating engagement with the re-
ceiving spaces 24, in particular the receiving holes 26,
of the marking head 20.
[0073] The ferrule 42 has a substantially cylindrical
body 43 and can for example include a metal, a ceramic,
a plastic material or glass. It is particularly preferred that
the ferrule 42 includes steal or zirconia.
[0074] The body 43 of the ferrule 42 has a connecting
portion or a connector section 49 for engaging a receiving
space 24 of the marking head 20. The connector section
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49 has a substantially cylindrical shape for a mating en-
gagement with a cylindrical receiving hole 26 provided
in the receiving plate 28 of a marking head 20. The body
43 of the ferrule 42 further comprises a collar 44 with an
abutment surface 45 for contacting a planar surface of
the receiving plate 28.
[0075] At least one optical fibre 56 is arranged in the
ferrule 42 for receiving light reflected from the object 8
or transmitting light or radiation to it. The at least one
fibre 56 is arranged along a longitudinal axis of the ferrule
42.
[0076] If the ferrule 42 is used as a part of a marking
device 40, it is preferred that the at least one optical fibre
56 is configured to transmit a laser beam onto a surface
of the object 8 for a laser marking operation, in particular
a laser engraving operation. To this end, the fibre 56 may
be coupled to a laser so that a laser beam is transmittable
through the fibre 56 onto a surface of the object 8 for
marking the object 8.
[0077] If the ferrule 42 is used as a part of a sensor
device 50, it is preferred that the at least one optical fibre
56 is configured to receive light reflected by the object 8.
The light can be any kind of electromagnetic radiation
such as for example visible light or infrared light. The at
least one fibre 56 may be connected to a sensor element
for detecting the light received by the fibre 56.
[0078] Fig. 10 illustrates a ferrule 42 with two fibres 56,
57 arranged therein. The ferrule 42 with two fibres 56,
57 may form a part of an integrated marking and sensor
device 90, wherein one of the two fibres, a first fibre 56,
is a marking or delivery fibre and the other fibre, a second
fibre 57, is a sensor fibre.
[0079] The two-fibre ferrule 42 provides a marking el-
ement and a verification element in the same pixel, that
is, in the same receiving space 24 of the marking head
20. The marking may be applied through the first fibre
56, which may be coupled to a laser, and the presence
of the marking may be detected by the second fibre 57,
which is preferably coupled to a sensor element.
[0080] When ferrules 42 are used both as marking de-
vices 40 and as sensor devices 50, it is preferred that a
fibre diameter of the sensor device 50 is greater than a
fibre diameter of the marking device 40, so that the mark-
ing can be detected even when the sensor device 50 is
not exactly aligned with the marking device 40.

Claims

1. Marking apparatus for marking an object (8) com-
prising

- a marking head (20) having a plurality of mark-
ing devices (40) for applying a marking on the
object (8) and
- a driving mechanism for providing a relative
movement of the object (8) relative to the mark-
ing head (20) in an advance direction (16) during

a marking operation,
wherein
- the marking head (20) comprises in addition to
the plurality of marking devices (40) a plurality
of sensor devices (50),
- the sensor devices (50) are arranged down-
stream of the marking devices (40) in the ad-
vance direction (16), so that the marking applied
by the marking devices (40) is detectable by the
sensor devices (50), when the object (8) is
moved relative to the marking head (20) in the
advance direction (16),
characterized in that
- the marking head (20) is rotatable about an
axis perpendicular to the advance direction (16)
in order to variably adapt the resolution of the
marking.

2. Marking apparatus according to claim 1,
characterized in that
the marking head (20) comprises a plurality of re-
ceiving spaces (24), in which the marking devices
(40) and the sensor devices (50) are arranged.

3. Marking apparatus according to claim 2,
characterized in that
the receiving spaces (24) are arranged in a plurality
of rows (30) and columns (32), such that a two-di-
mensional array (22) of receiving spaces (24) is
formed.

4. Marking apparatus according to claim 3,
characterized in that
the rows (30) and columns (32), in which the receiv-
ing spaces (24) are arranged, extend perpendicular
to each other.

5. Marking apparatus according to one of the claims 3
or 4,
characterized in that
the array (22) of receiving spaces (24) is tilted with
regard to the advance direction (16), wherein the
rows (30) extend in a transverse direction relative to
the advance direction (16) and the receiving spaces
(24) of a successive row (30b) are offset with regard
to the receiving spaces (24) of a preceding row (30a)
in the transverse direction.

6. Marking apparatus according to one of the claims 1
to 5,
characterized in that
the marking head (20) comprises a receiving plate
(28) with a plurality of receiving holes (26), in which
the marking devices (40) and the sensor devices (50)
are arranged.

7. Marking apparatus according to one of the claims 1
to 6,
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characterized in that
the marking devices (40) and the sensor devices (50)
have corresponding connector sections (49) for be-
ing variably coupled to the receiving spaces (24) of
the marking head (20).

8. Marking apparatus according to one of the claims 1
to 7,
characterized in that
the plurality of marking devices (40) and sensor de-
vices (50) includes at least one integrated marking
and sensor device (90) comprising a ferrule (42) with
at least one first fibre (56) connectable to a marking
element for marking the object (8) and at least one
second fibre (57) connectable to a sensor element
for detecting the marking on the object (8).

9. Method for marking an object (8) with a marking ap-
paratus (10) according to one of the claims 1 to 8,
wherein

- a marking is applied by a plurality of marking
devices (40) and
- the object (8) is moved relative to the marking
devices (40) in an advance direction (16) during
a marking operation, and
- the marking applied by the marking devices
(40) is detected by a plurality of sensor devices
(50), which are arranged downstream of the
marking devices (40) in the advance direction
(16),
characterized in that
- the marking head (20) is rotated about an axis
perpendicular to the advance direction (16) in
order to variably adapt the resolution of the
marking.

Patentansprüche

1. Markierungsvorrichtung zum Markieren eines Ob-
jektes (8) mit:

- einem Markierungskopf (20) mit einer Vielzahl
von Markierungseinrichtungen (40) zum Auf-
bringen einer Markierung auf das Objekt (8) und
- einer Antriebsanordnung zum Erzeugen einer
Relativbewegung des Objektes (8) relativ zu
dem Markierungskopf (20) in einer Vortriebs-
richtung (16) während eines Markierbetriebs,
wobei
- der Markierungskopf (20) zusätzlich zu der
Vielzahl von Markierungseinrichtungen (40) ei-
ne Vielzahl von Sensoreinrichtungen (50) auf-
weist,
- die Sensoreinrichtungen (50) in Vortriebsrich-
tung (16) abwärts zu den Markierungseinrich-
tungen (40) angeordnet sind, so dass die Mar-

kierung, die durch die Markierungseinrichtun-
gen (40) aufgebracht ist, durch die Sensorein-
richtungen (50) erfassbar sind, wenn das Objekt
(8) relativ zu dem Markierungskopf (20) in der
Vortriebsrichtung (16) bewegt wird,
dadurch gekennzeichnet,
- dass der Markierungskopf (20) um eine zur
Vortriebsrichtung (16) senkrechte Achse dreh-
bar ist, um die Auflösung der Markierung varia-
bel anzupassen.

2. Markierungsvorrichtung nach Anspruch 1,
dadurch gekennzeichnet,
dass der Markierungskopf (20) eine Vielzahl von
Aufnahmeräumen (24) aufweist, in welchen die Mar-
kierungseinrichtungen (40) und die Sensoreinrich-
tungen (50) angeordnet sind.

3. Markierungsvorrichtung nach Anspruch 2,
dadurch gekennzeichnet,
dass die Aufnahmeräume (24) in einer Vielzahl von
Reihen (30) und Spalten (32) angeordnet sind, so
dass ein zweitdimensionales Feld (22) von Aufnah-
meräumen (24) gebildet ist.

4. Markierungsvorrichtung nach Anspruch 3,
dadurch gekennzeichnet,
dass die Reihen (30) und die Spalten (32), in wel-
chen die Aufnahmeräume (24) angeordnet sind, sich
senkrecht zueinander erstrecken.

5. Markierungsvorrichtung nach einem der Ansprüche
3 oder 4,
dadurch gekennzeichnet,
dass das Feld (22) von Aufnahmeräumen (24) in
Bezug auf die Vortriebsrichtung (16) angewinkelt ist,
wobei die Reihen (30) sich in einer Querrichtung re-
lativ zu der Vortriebsrichtung (16) erstrecken und die
Aufnahmeräume (24) einer nachfolgenden Reihe
(30b) versetzt zu den Aufnahmeräumen (24) einer
vorhergehenden Reihe in der Querrichtung sind.

6. Markierungsvorrichtung nach einem der Ansprüche
1 bis 5,
dadurch gekennzeichnet,
dass der Markierungskopf eine Aufnahmeplatte (28)
mit einer Vielzahl von Aufnahmelöchern (26) auf-
weist, in welchen die Markierungseinrichtungen (40)
und die Sensoreinrichtungen (50) angeordnet sind.

7. Markierungsvorrichtung nach einem der Ansprüche
1 bis 6,
dadurch gekennzeichnet,
dass die Markierungseinrichtungen (40) und die
Sensoreinrichtungen (50) entsprechende Verbin-
dungsabschnitte (49) zum variablen Kuppeln mit den
Aufnahmeräumen (24) des Markierungskopfes (20)
aufweisen.
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8. Markierungsvorrichtung nach einem der Ansprüche
1 bis 7,
dadurch gekennzeichnet,
dass die Vielzahl von Markierungseinrichtungen
(40) und Sensoreinrichtungen (50) zumindest eine
integrierte Markierungs- und Sensoreinrichtung (90)
umfasst, welche eine Einsteckhülse (42) mit zumin-
dest einer ersten Faser (56), welche mit einem Mar-
kierungselement zum Markieren des Objektes (8)
verbindbar ist, und mit mindestens einer zweiten Fa-
ser (57) aufweist, welche mit einem Sensorelement
zum Erfassen der Markierung des Objektes (8) ver-
bindbar ist.

9. Verfahren zum Markieren eines Objektes (8) mit ei-
ner Markierungsvorrichtung (10) nach einem der An-
sprüche 1 bis 8, wobei

- eine Markierung durch eine Vielzahl von Mar-
kierungseinrichtungen (40) aufgebracht wird
und
- das Objekt (8) relativ zu den Markiereinrich-
tungen (40) in einer Vortriebsrichtung (16) wäh-
rend eines Markierungsbetriebs bewegt wird
und
- die durch die Markierungseinrichtungen (40)
aufgebrachte Markierung durch eine Vielzahl
von Sensoreinrichtungen (50) erfasst wird, wel-
che in einer Vortriebsrichtung abwärts zu den
Markiereinrichtungen (40) angeordnet sind,
dadurch gekennzeichnet,
- dass der Markierungskopf (20) um eine zu der
Vortriebsrichtung (16) senkrechte Achse ge-
dreht wird, um die Auflösung der Markierung va-
riabel anzupassen.

Revendications

1. Appareil de marquage pour marquer un objet (8),
comprenant

- une tête de marquage (20) possédant une plu-
ralité de dispositifs de marquage (40) pour ap-
pliquer un marquage sur l’objet (8), et
- un mécanisme d’entraînement pour fournir un
mouvement relatif de l’objet (8) par rapport à la
tête de marquage (20) dans une direction
d’avance (16) durant une opération de marqua-
ge,
dans lequel
- la tête de marquage (20) comprend, en plus
de la pluralité de dispositifs de marquage (40),
une pluralité de dispositifs de détection (50),
- les dispositifs de détection (50) sont agencés
en aval des dispositifs de marquage (40) dans
la direction d’avance (16), pour que le marquage
appliqué par les dispositifs de marquage (40)

soit détectable par les dispositifs de détection
(50), lorsque l’objet (8) est déplacé par rapport
à la tête de marquage (20) dans la direction
d’avance (16), caractérisé en ce que
- la tête de marquage (20) est rotative autour
d’un axe perpendiculaire à la direction d’avance
(16) afin d’adapter variablement la résolution du
marquage.

2. Appareil de marquage selon la revendication 1,
caractérisé en ce que
la tête de marquage (20) comprend une pluralité
d’espaces de réception (24), dans lesquels les dis-
positifs de marquage (40) et les dispositifs de détec-
tion (50) sont agencés.

3. Appareil de marquage selon la revendication 2,
caractérisé en ce que
les espaces de réception (24) sont agencés en une
pluralité de rangées (30) et de colonnes (32), de telle
sorte qu’un réseau bidimensionnel (22) d’espaces
de réception (24) soit formé.

4. Appareil de marquage selon la revendication 3,
caractérisé en ce que
les rangées (30) et colonnes (32), en lesquelles les
espaces de réception (24) sont agencés, s’étendent
perpendiculairement les unes aux autres.

5. Appareil de marquage selon l’une des revendica-
tions 3 ou 4,
caractérisé en ce que
le réseau (22) d’espaces de réception (24) est incliné
à l’égard de la direction d’avance (16), dans lequel
les rangées (30) s’étendent dans une direction trans-
versale par rapport à la direction d’avance (16) et
les espaces de réception (24) d’une rangée succes-
sive (30b) sont décalés à l’égard des espaces de
réception (24) d’une rangée précédente (30a) dans
la direction transversale.

6. Appareil de marquage selon l’une des revendica-
tions 1 à 5,
caractérisé en ce que
la tête de marquage (20) comprend une plaque de
réception (28) avec une pluralité de trous de récep-
tion (26), dans lesquels les dispositifs de marquage
(40) et les dispositifs capteurs (50) sont agencés.

7. Appareil de marquage selon l’une des revendica-
tions 1 à 6,
caractérisé en ce que
les dispositifs de marquage (40) et les dispositifs de
détection (50) possèdent des sections connectrices
correspondantes (49) pour être variablement cou-
plés aux espaces de réception (24) de la tête de
marquage (20).
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8. Appareil de marquage selon l’une des revendica-
tions 1 à 7,
caractérisé en ce que
la pluralité de dispositifs de marquage (40) et de dis-
positifs de détection (50) inclut au moins un dispositif
intégré de détection et de marquage (90) compre-
nant une ferrule (42) avec au moins une première
fibre (56) connectable à un élément de marquage
pour marquer l’objet (8) et au moins une seconde
fibre (57) connectable à un élément capteur pour
détecter le marquage sur l’objet (8).

9. Procédé pour marquage un objet (8) avec un appa-
reil de marquage (10) selon l’une des revendications
1 à 8, dans lequel

- un marquage est appliqué par une pluralité de
dispositifs de marquage (40) et
- l’objet (8) est déplacé par rapport aux disposi-
tifs de marquage (40) dans une direction d’avan-
ce (16) durant une opération de marquage, et
- le marquage appliqué par les dispositifs de
marquage (40) est détecté par une pluralité de
dispositifs de détection (50), qui sont agencés
en aval des dispositifs de marquage (40) dans
la direction d’avance (16),
caractérisé en ce que
- la tête de marquage (20) est tournée autour
d’un axe perpendiculaire à la direction d’avance
(16) afin d’adapter variablement la résolution du
marquage.
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