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(54) DEVICE FOR LACQUER TRANSFER

(57) Described and claimed is a device for lacquer
transfer comprising a lacquer application unit (3) and at
least one of a masking application unit (35) and a masking
removal unit (37), wherein the lacquer application unit
(3) is configured for applying lacquer to a work surface
(13) of a work piece (15) with a defined lacquer structure
while being moved in an application direction (17) across
the work surface (13), wherein the masking application
unit (35) is configured to apply a masking (25a, 25b, 47,
59) to the work surface (13) and is attached to the lacquer
application unit (3) such that the masking application unit
(35) is moved in the application direction (17) ahead of
the lacquer application unit (3) across the work surface

(13) when the lacquer application unit (3) is moved across
the work surface (13) in the application direction (17),
and wherein the masking removal unit (37) is configured
to remove a previously applied masking (25a, 25b, 47,
59) from the work surface (13) and is attached to the
lacquer application unit (3) such that the masking remov-
al unit (37) is moved in the application direction (17) be-
hind the lacquer application unit (3) across the work sur-
face (13) when the lacquer application unit (3) is moved
across the work surface (13) in the application direction
(17). Further methods for operating the device are de-
scribed and claimed.
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Description

[0001] The present application relates to a device for
lacquer transfer comprising a lacquer application unit and
methods for operating a device for lacquer transfer.
[0002] A device for a lacquer transfer is known from
WO 2015/155 128 A1. The device disclosed therein is
configured for transferring lacquer to a work surface of a
work piece and referred to as an applicator. The device
comprises a lacquer transfer unit with a frame, a transfer
roller and a drive unit. The transfer roller is mounted ro-
tatably about an axis of rotation at the frame and can be
driven by the drive unit. In operation, the device is mount-
ed to a robot arm and moved via the robot arm in parallel
to the work surface, such that the driven transfer roller
roles with an outside contact surface on the work surface.
The outside contact surface of the transfer roller is con-
toured in that it is provided with depressions which are
filled with lacquer that has been dispensed by a lacquer
dispending unit onto the outside contact surface. When
the lacquer is transferred to the work surface from the
contoured contact surface, a predefined lacquer struc-
ture is created on the work surface. The lacquer struc-
tures may, for example, be provided for reducing the re-
sistance of air flowing across the work surface, thereby
reducing drag.
[0003] When such a device is used for transferring lac-
quer to create the predefined lacquer structure on the
work surface and not an arbitrary structure, many factors
of the lacquer transfer have to be tightly controlled. For
example, in regions where the application of the lacquer
commences or in regions where the application is
stopped, it has turned out to be difficult to immediately
create the predefined and intended lacquer structures.
For example, when the transfer roller is initially placed
on the work piece, too much pressure may be applied,
the lacquer may not have been dispensed in sufficient
amounts onto the outside contact surface and the speed
of rotation of the transfer roll may initially not match the
speed in which the device is moved in the application
direction which creates stick-and-slip effects.
[0004] Similar issues may arise when the lacquer
transfer is stopped, for example, when the device is lifted
away from the work surface or when lacquer dispensing
is stopped which may create irregular lacquer structures
that do not achieve the intended reduction in flow resist-
ance.
[0005] For avoiding irregularities in the start and stop
zones, it has been found useful to apply masking to the
work surface onto which the transfer roller may be placed
before beginning or stopping the lacquer transfer. The
lacquer transfer thus begins and finishes on the respec-
tive masking. The dimensions of the masking are chosen
such that any irregularities of the lacquer application due
to the start-up or stopping of the lacquer application or
transfer are confined to the masking. Further, areas
which must not be covered with lacquer such as screws
or gaps in the work surface are also masked.

[0006] Currently the masking is applied manually, for
example, using masking tape and cardboard. Applying
the masking is very time consuming as the placement
has to be accurate. Further, removing the masking also
has to be performed manually and requires great care to
avoid damaging the previously applied lacquer which
may be lifted of the work surface, for example, when
masking tape is detached from the work surface.
[0007] In view of the above it is an object of the present
invention to provide a device and a method to reduce the
effort required to provide masking to work surfaces to
which lacquer shall be transferred using the lacquer
transfer device.
[0008] This object is achieved by a device for lacquer
transfer having the features of claim 1 and methods for
operating a device for lacquer transfer with the features
of claims 11 and 12. Preferred embodiments of the device
and the methods are the subject-matter of the respective
dependent claims.
[0009] In a first aspect a device for lacquer transfer
comprising a lacquer application unit and at least one of
a masking application unit and a masking removal unit
is provided. The lacquer application unit is configured for
applying lacquer with a preferably well-defined lacquer
structure to a work surface of a work piece while the de-
vice is being moved in an application direction across the
work surface. The masking application unit is configured
to apply a masking to a work surface and is attached to
the lacquer application unit such that the masking appli-
cation unit is moved in the application direction ahead of
the lacquer application unit across a work surface when
the device is moved across the work surface in the ap-
plication direction. The masking removal unit is config-
ured to remove a masking from a work surface and is
attached to the lacquer application unit such that the
masking removal unit is moved in the application direc-
tion behind the lacquer application unit across a work
surface when the device is moved across the work sur-
face in the application direction.
[0010] In other words, the present invention provides
for a lacquer transfer device which comprises not only a
lacquer transfer unit but additionally at least one of a
masking application unit that can apply a masking to a
work surface and a masking removal unit that can remove
a masking from a work surface. Preferably, the device
comprises both a masking application unit and a masking
removal unit. This allows the device to mask sections of
the work surface and also remove the masking from
masked sections after lacquer has been applied to the
work surface.
[0011] However, it is also possible that the device itself
only places the masking on the work surface, i.e., the
device only comprises a masking application unit, or that
that device only removes existing masking from the work
surface, i.e., the device only comprises a masking re-
moval unit. Hence a masking removed from a work sur-
face with a masking removal unit does not necessarily
have to be the same masking that was previously placed
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on the work surface with a masking application unit of
the same device. Since the masking application unit and
the masking removal unit are part of the device and at-
tached to the lacquer application unit, the entire device
may, for example, be releasably connected to a robot
arm of a robot. The robot arm may move the device
across a work surface in such a way that the application
of the masking to the work surface, the transfer of the
lacquer to the work surface and the removal of the mask-
ing from the work surface can be performed in a single
workflow, i.e., in a single pass of the device across the
work surface for the entire width in which lacquer can be
applied to the work surface using the device simultane-
ously. The device may be referred to as an applicator or
an application head.
[0012] Further, the masking placed or removed by the
device does not have to a masking were the application
of lacquer begins or stops. It is also possible to place or
remove intermediate masking that covers, for example,
a gap in a wing or an inspection opening that must not
be covered by lacquer.
[0013] The device for lacquer transfer has the advan-
tage that at least one of the application of masking and
the removal of masking is performed by the device itself
so that time consuming manual effort can be avoided.
Also, since the masking application unit and the masking
removal unit are attached to the device the placement
and removal of masking is intrinsically aligned with the
lacquer application.
[0014] In a preferred embodiment in which the device
comprises the masking application unit, the masking ap-
plication unit comprises a reservoir for masking material
and a feeder unit for transporting the masking material
from the reservoir to the work surface. Alternatively, the
masking application unit may comprise the reservoir for
masking material and a pick-and-place unit for selectively
picking masking material from the reservoir and placing
the masking material on the work surface. The pick-and-
place unit may, for example, be formed by one or more
suction device that can lift a sheet of masking material
out of the reservoir and place the sheet onto the work
surface,
[0015] In a preferred exemplary embodiment, the res-
ervoir is configured to provide masking material in dis-
continuous sheets of predetermined size or alternatively
in continuous form. For example, the reservoir may be
formed by a container holding masking sheets of prede-
termined width, length and thickness that are fed through
rollers forming the feeder unit to a work surface. Providing
a reservoir for sheets of masking material simplifies the
application of the masking as the dimensions covered by
the masking material are well-known and complicated
cutting or alignment processes can be avoided.
[0016] Alternatively, the masking material may be pro-
vided in continuous form on a masking material roll. If
the masking material is provided in continuous form, it
may be necessary to cut the material into the desired
shape before it can be applied to a work surface using a

pick-and-place unit.
[0017] In both embodiments it is possible to modify the
dimensions of the area covered by a masking using a
cutting assembly provided as part of the masking appli-
cation unit. This enables a particularly flexible masking
of the work surface. For example, areas of different and
even complex sizes and shapes may be covered.
[0018] The masking material may be covered on the
side or surface facing the work surface when arranged
thereon with an adhesive but could also be mechanically
pressed against the work surface using dedicated rollers
until the lacquer has been applied to the masking mate-
rial.
[0019] In a preferred embodiment the masking appli-
cation unit comprises a cutting assembly for cutting the
masking material in at least one of a direction extending
perpendicular to the application direction and a direction
extending parallel to the application direction. The cutting
assembly may, for example, comprise a first cutter for
cutting the masking material perpendicular to the appli-
cation. At least one second cutter may be provided as
part of the cutting assembly for cutting the masking ma-
terial in a direction extending parallel to the application
direction. Alternatively, it is also to provide a single cutter
that can cut the masking material in two dimensions.
Such a cutter may be referred to as a 2D plotter.
[0020] Hence, the cutting assembly enables different
shapes and sizes of masking to be used for covering
areas of different shape of a work surface. A first cutter
may be provided for modifying a length of the masking
in the application direction and the at least one second
cutter may be provided for modifying a width of the mask-
ing in a direction extending perpendicular to the applica-
tion direction. The cutter may, for example, be one of a
diamond knife ultrasonic cutter, a roller knife cutter, a
plasma cutter, a laser cutter or a heated wire cutter.
[0021] It is further preferred if the masking application
unit comprises a press roll for pressing the masking ma-
terial to the work surface. The press roll ensures that the
masking material is tightly pressed onto the work surface
so that the masking material does not move away or
evades when the lacquer application unit comes into con-
tact with the masking material or commences applying
lacquer onto the masking material which could deterio-
rate the quality of the structure of the lacquer applied to
the work surface.
[0022] In a preferred embodiment in which the device
comprises the masking removal unit, the masking remov-
al unit comprises a pick-up device and a removal delim-
iter. The pick-up device is configured for lifting a masking
from the work surface. The removal delimiter is config-
ured for exerting a pressure onto lacquer applied by the
lacquer application unit to the work surface for delimiting
an area in which the lacquer detaches from the work sur-
face when the pick-up device lifts a masking from the
work surface. The at least one removal delimiter may be
one of a rearward removal delimiter and a forward re-
moval delimiter or the device may comprise both of a
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forward removal delimiter and a backward removal de-
limiter.
[0023] For a rearward removal delimiter, the pick-up
device is arranged between the lacquer application unit
and the rearward removal delimiter. The rearward remov-
al delimiter is configured for exerting a pressure onto lac-
quer applied by the lacquer application unit to the work
surface for delimiting an area in which the lacquer de-
taches from the work surface when the pick-up device
lifts a masking from the work surface in a direction ex-
tending antiparallel to the application direction.
[0024] The forward removal delimiter is arranged be-
tween the lacquer application unit and the pick-up device.
The forward removal delimiter is configured for exerting
a pressure onto lacquer applied by the lacquer applica-
tion unit to the work surface for delimiting an area in which
the lacquer detaches from the work surface when the
pick-up device lifts a masking from the work surface in a
direction extending parallel to the application direction.
[0025] In other words, the masking removal unit com-
prises at least two elements: a pick-up device as well as
a forward and/or rearward removal delimiter. The pick-
up device may, for example, be based on air suction,
electrostatic gripping, needle gripping, bonding tape grip-
ping, freeze gripping or magnetic gripping, provided that
a magnetic masking material is used.
[0026] The removal delimiters may, for example, be
blades or scrapers which are lowered onto the already
applied and at least partly hardened lacquer. Each re-
moval delimiter exerts a pressure or even cuts into the
lacquer when lowered onto the lacquer. Preferably, the
removal delimiter is made from a material that cuts
through lacquer but does not damage the work surface
which can, for example, be achieved using removal de-
limiters made from plastic. When the pick-up device lifts
up the masking device onto which lacquer has been ap-
plied, at least some of the lacquer applied to the work
surface outside of the masking will also be lifted up. The
removal delimiters hold down or cut the lacquer adjacent
to the masking and thereby provide a barrier that limits
the area in which the lacquer is lifted up. In consequence,
once the masking material has been removed, an edge
between an area to which lacquer has been applied and
an area which is free of lacquer due to the masking is
not defined by the masking material itself but by the po-
sition of the respective removal delimiter. The removal
delimiters may be formed in one piece. However, it is
also possible to form the removal delimiter in many in-
dependent segments which allows to hold down the lac-
quer along the edges of complex shaped masking.
[0027] The forward removal delimiter is arranged be-
tween the lacquer application unit and the pick-up device
so that masking can be removed which is provided in the
application direction before an area to which lacquer has
been or is being applied with the device. Hence, masking
may be removed which covers a start region where the
lacquer application commences or which covers an in-
termediate region, for example, a gap between two ele-

ments of a wing surface where lacquer is applied directly
to a work surface on either side of the masking.
[0028] The rearward removal delimiter is arranged be-
hind the lacquer application unit in the application direc-
tion, i.e., the pick-up device is arranged between the rear-
ward removal delimiter and the lacquer application unit
so that masking can be removed which is provided in the
application direction ahead of an area to which lacquer
has been applied with the device. Hence, if a rearward
removal delimiter is provided, an end masking may be
removed that covers an end region where the lacquer
application is stopped or an intermediate masking may
be removed that is used to cover, for example, a gap
between two elements of a wing surface where lacquer
is applied to a work surface on either side of the masking.
[0029] In a further preferred embodiment at least one
of the masking removal unit and the masking application
unit is movably attached to the lacquer application unit
such that the at least one of the masking removal unit
and the masking application unit can be held stationary
relative to the work surface for a predetermined period
of time to respectively enable removal or application of
a masking while at least the lacquer application unit
moves in the application direction at a predetermined ap-
plication velocity. This is in particular preferred for any
kind of masking removal unit described herein in more
detail and for those masking application units comprising
a pick-and-placed unit.
[0030] In other words, in the preferred embodiment the
entire device and, in particular, the lacquer application
unit is moved in the application direction at a predeter-
mined velocity to provide a predetermined lacquer struc-
ture or pattern. This may, for example, be achieved using
a robot arm holding the device and moving it forward or
by mounting the device to a crane which moves the de-
vice forward. When a masking needs to be removed from
the work surface or applied thereto, the respective mask-
ing removal unit or masking application unit is moved
relative to the remainder of the device and, in particular,
the lacquer application unit at a velocity and in a direction
extending antiparallel to the application direction such
that the respective masking removal unit or masking ap-
plication unitremains stationary relative to the work sur-
face for a predetermined time. The predetermined time
is chosen such that, for example, any required removal
delimiter may be lowered in a position such that it applies
pressure or cuts the lacquer and a pick-up unit can detach
or remove the masking from the work surface or that a
sheet can be accurately placed on the work surface. As
the respective masking removal unit or the masking ap-
plication unit preferably remains stationary relative to the
work surface while the masking is removed or placed, an
accurate removal or placement of the masking is ena-
bled. Further, damages created by dragging, for exam-
ple, a pick-up unit, a removal delimiter or any other part
of the masking removal unit across an area recently cov-
ered with lacquer may be prevented.
[0031] In an example embodiment, the lacquer appli-
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cation unit comprises a frame, a transfer roller, a lacquer
dispensing unit and a drive unit, wherein the drive unit is
configured to drive the transfer roller in a rotation direction
about an axis of rotation relative to the frame and wherein
the transfer roller is configured to roll with an outside con-
tact surface on a work surface of a work piece for trans-
ferring a structure provided on the outside contact sur-
face in lacquer dispensed by the lacquer dispensing unit
to the work surface of the work piece to create the defined
lacquer structure on the work surface.
[0032] In another aspect the problem is solved by a
method of operating a device for lacquer transfer accord-
ing to any of the preceding embodiments comprising a
masking application unit, wherein the method comprises
the steps of applying a first masking to a work surface
using the masking application unit while moving the de-
vice in the application direction, commencing to apply
lacquer using the lacquer application unit to the work sur-
face in an area where the work surface has previously
been covered with the first masking and continue moving
the device in the application direction such that lacquer
is applied on the first masking and afterwards directly
onto the work surface. The device is preferably moved
at a predefined velocity in the application direction during
all steps.
[0033] The method further preferably comprises the
subsequent steps of applying a second masking to the
work surface using the masking application unit while
moving the device in the application direction, continuing
to move the device into the application direction until the
lacquer is being applied in an area where the work sur-
face has previously been covered with the second mask-
ing and stop applying lacquer to the second masking and
the work surface.
[0034] In a further aspect the problem is solved by
method of operating a device for lacquer transfer accord-
ing to any of the preceding embodiments comprising a
masking removal unit, wherein the method comprises
the steps of commencing to apply lacquer using the lac-
quer application unit to a work surface in an area where
the work surface has previously been covered with a first
masking, moving the device in the application direction
such that lacquer is applied on the first masking and di-
rectly onto the work surface, when lacquer is being ap-
plied directly onto the work surface, remove the first
masking using the masking removal unit.
[0035] The method further preferably comprises the
steps of continuing to move the device into the application
direction until the lacquer is being applied to a work sur-
face in an area where the work surface has previously
been covered with a second masking, stop applying lac-
quer to the second masking and the work surface but
continue moving the device in the application direction
and when applying the lacquer bas been stopped, re-
move the second masking using the masking removal
unit.
[0036] It is further preferred that the step of removing
the first masking using the masking removal unit com-

prises exerting a pressure onto lacquer already applied
by the lacquer application unit onto the work surface us-
ing the at least one removal delimiter and lifting the first
masking from the work surface using the pick-up device
while the pressure is applied by the at least one removal
delimiter.
[0037] It is further preferred that the step of removing
the second masking using the masking removal unit com-
prises exerting a pressure onto lacquer already applied
by the lacquer application unit onto the work surface us-
ing the at least one removal delimiter and lifting the sec-
ond masking from the work surface using the pick-up
device while the pressure is applied by the at least one
removal delimiter.
[0038] In a preferred embodiment the step of removing
the first and/or the second masking from the work surface
includes the step of moving the masking removal unit
relative to the lacquer application unit such that the mask-
ing removal unit is held stationary relative to the work
surface while the first and/or second masking is removed
from the work surface using the masking removal unit
whereas the lacquer application unit continues to move
in the application direction. It is further preferred that the
step of applying the first and/or the second masking to
the work surface includes the step of moving the masking
application unit relative to the lacquer application unit
such that the masking application unit is held stationary
relative to the work surface while the first and/or second
masking is applied to the work surface using the masking
application unit whereas the lacquer application unit con-
tinues to move in the application direction. The latter
method is particular useful if a pick-and-place unit is part
of the masking application unit.
[0039] It is respectfully submitted that both the masking
application unit and the masking removal unit including
their respective embodiments and the aspects of the
methods of operating relating to the masking application
unit and the masking removal unit form independent in-
ventive concept that solve the problem underlying the
present invention also by themselves and, in particular,
without having to be combined with a lacquer application
unit.
[0040] Finally, in a further aspect the problem is solved
by a method of operating a device according to any of
the preceding embodiments that comprises both a mask-
ing application unit and a masking removal unit, wherein
the method involves at least one of the preferred embod-
iments of the method for operating a device for lacquer
transfer comprising a masking application unit and one
of the preferred embodiments of the method for operating
a device for lacquer transfer comprising a masking re-
moval unit.
[0041] The advantages of the method of operating a
device for lacquer transfer correspond to the advantages
of the respective device which is operated.
[0042] In the following the present invention will be de-
scribed in more details with reference to exemplary em-
bodiments of devices shown in the drawings, wherein
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Figures 1a to 1e show an exemplary embodiment of
a method for operating a device for
lacquer transfer,

Figure 2 shows an exemplary embodiment of
a device for lacquer transfer com-
prising a masking removal unit and
a masking application unit,

Figure 3 shows an exemplary embodiment of
a device for lacquer transfer com-
prising a masking application unit
and

Figures 4a to 4c show an exemplary embodiment of
a device for lacquer transfer com-
prising a masking removal unit.

[0043] In the following description of the Figures, like
elements of the drawings will be designated with like ref-
erence numerals.
[0044] Figures 1a to 1e show an exemplary embodi-
ment method of operating a device 1 for lacquer transfer
using a simplified drawing of a device 1. The device 1
comprises a lacquer application unit 3 with a frame 5, a
transfer roller 7 and a lacquer dispensing unit 9. The
transfer roller 7 is rotatably attached to the frame 5 and
can be driven in rotation by a drive means or motor not
shown in the drawings. The motor may, for example, be
arranged inside the transfer roller 7.
[0045] The device 1 is attached to a robot arm 11 of a
robot which is only partly shown in the Figures. The robot
arm 11 moves the device 1 across a work surface 13 of
a work piece 15 in an application direction 17 at a constant
and predetermined velocity. The transfer roller 7 is con-
figured to roll with an outside contact surface 8 on the
work surface 13 of the work piece 15 for transferring a
structure provided on the outside contact surface 8 in
lacquer dispensed by the lacquer dispensing unit 9 to the
work surface 13 of the work piece 15 to create the defined
lacquer structure on the work surface 13. The structure
on the outside contact surface 8 is not shown in the Fig-
ures as it is a microstructure that is not visible at the scale
in which the drawings are provided. The work piece 15
may, for example, be a wing of an aircraft and the work
surface 13 may be a surface which is subject to flow
surrounding the wing when the aircraft is in flight.
[0046] The device 1 further comprises a masking ap-
plication unit and a masking removal unit. The structures
of these units are not shown in Figures 1a to 1e to keep
the drawings as intelligible as possible. Instead a first
and a second masking element 19a, 19b are shown in
the Figures to facilitate understanding of the operation
of the masking application unit and the masking removal
unit.
[0047] As indicated by a rotating arrow 21 in Figure 1a,
in a first step a first masking element 19a is dispensed
using the masking application unit onto the work surface
13. Afterwards the device 1 is lowered in a downward
direction 23 onto the work piece 15 in an area which has
previously been covered by the first masking element

19a. In this way the first masking element 19a forms a
first masking 25a as shown in Figure 1b. By providing a
first masking 25a and afterwards lowering the device 1
onto the first masking 25a before commencing applying
lacquer onto the work surface 13 irregularities in the
structure applied in lacquer to the work surface 13 are
prevented.
[0048] Figure 1C shows in dashed lines the original
position in which the device 1 had been lowered onto the
work piece 15. The device 1 has meanwhile been moved
by the robot arm 11 in the application direction 17 for
some distance as indicated by the device 1 shown in
continuous lines. Lacquer 27 with an embossed micro-
structure has been transferred from the lacquer dispens-
ing unit 9 to the work surface 13 and the first masking
25a formed by the first masking element 19a. While the
device 1 has been moved forward, the masking removal
unit has been used to fold the first masking element 19a
upwards whereby the first masking 25a is automatically
removed from the work surface 13. Advantageously no
manual work was required to apply and remove the first
masking 25a.
[0049] In Figure id, the position of the device 1 of Figure
1c is shown in dashed lines. The device 1 is additional
shown in two further positions in continues lines. In the
left of the two positions, the device 1 has been moved
by the robot arm 11 close to a position in which application
of lacquer with the embossed structure will be stopped.
While the device 1 is continuously being moved forward,
the second masking element 19b is dispensed on the
work surface 13 by lowering it towards the work piece 13
as indicated by a rotating arrow 29. Note that when the
second element 19b is lowered onto the work piece 13,
the area onto which it is lowered is not yet covered by
lacquer 27 as the masking application unit travels in the
application direction 17 ahead of the lacquer dispensing
unit 3.
[0050] The second masking element 19b then forms a
second masking 25b onto which the device 1 is eventually
moved by the robot arm 11. Once the device 1 has been
moved onto the second masking 25b, no more lacquer
is applied, for example, by stopping the dispensing of
lacquer from the lacquer dispensing unit 9 and by stop-
ping the rotation of the transfer roller 7.
[0051] In the next step shown in Figure 1e, the device
1 has been lifted of the work surface 13 and away from
the work piece 15 in a direction 31. While the device 1 is
moved away from the work surface 13, the masking re-
moval unit has been operated to remove the second
masking 25b from the work surface 13 as indicated by
the masking element 19b which has been brought back
up into an upright position indicated in solid lines in Figure
1e. The removal of the second masking 25b is indicated
by a rotating arrow 33.
[0052] The device 1 therefore advantageously allows
for the application and removal of a second masking 25b
which covers the work surface 13 of a work piece 15 in
a region where the application of lacquer is terminated
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or stopped.
[0053] Figure 2 shows an exemplary embodiment of a
device 1 for lacquer transfer. The device 1 comprises a
lacquer application unit 3, a masking application unit 35
and a masking removal unit 37. The device 1 is attached
to a robot arm 11 which is only partly shown in Figure 1.
[0054] The lacquer application unit 3 is also shown in
Figures 1a to 1e which has already been described with
reference to Figure 1a in more detail. For the sake of
brevity we will therefore refrain from repeating the de-
scription of the elements of the lacquer application unit 3.
[0055] The masking application unit 35 is attached to
the frame 5 of lacquer application unit 3 such that when
the device 1 is moved in the application direction 17, the
masking application unit 35 moves ahead of the lacquer
application unit 3 across the work surface 13 of the work
piece 15. The masking application unit 35 comprises a
reservoir 39 for holding masking elements 41 in the form
of separate sheets that can be dispensed to the work
surface 13 via a feeder unit 42 comprising a plurality of
feed rollers 43. Also provided is a press roller 45 for press-
ing masking elements 41 to the work surface 13 to pre-
vent the masking elements 41 from moving away or evad-
ing when they come into contact with the transfer roller
7 which could deteriorate the quality of the structure of
the lacquer 27 applied to the work surface 13.
[0056] Operation of the masking application unit 35 will
now be described with reference to Figure 3 in which
dispensing of a masking element 41a, 41b, 41c from the
reservoir 39 is shown. In Figure 3 a device 1 for lacquer
transfer is shown which comprises the lacquer transfer
unit 3 and the masking application unit 35 of Figure 2 but
no masking removal unit 37. However, it is contemplated
that the masking application unit 35 of Figure 2 is oper-
ated in the same way and the following description ap-
plies to both embodiments. As the lacquer application
units 3 and the masking application units 35 of Figures
2 and 3 are structurally identical, reference is made to
the preceding description of the relevant components.
[0057] In Figure 3 the same masking element 41 is
shown in three different positions while it is being dis-
pensed onto a work surface 13. In each position the
masking element 41 is designated with a different refer-
ence numeral. First a masking element 41 is pushed in
a direction 49 into a position 41a in the reservoir 39 from
which it can be fed using the feeder unit 42. In the second
position 41b the masking element 41 is transported by
the feed rollers 43 of the feeder unit 42 towards the work
surface 13 and tightly pressed against the work surface
13 using the press roller 45. Eventually the masking el-
ement 41 has been applied to the work surface 13 as
shown in position 41c and forms a masking 47 which
masks a part of the work surface 13. As the device 1 is
moved by the robot arm 11 forward in the application
direction 17 while the masking element 41 is being dis-
pensed, the transfer roller 7 will move across the masking
element 41. The masking element 41 prevents lacquer
transferred by the transfer roller 7 from coming into con-

tact with the work surface 13 in the area covered by the
masking element 41.
[0058] The masking removal unit 37 of the device 1 of
Figure 2 comprises a pick-up device 51 and two removal
delimiters 53a, 53b, a forward removal delimiter 53a and
a rearward removal delimiter 53b. The pick-up device 51
may, for example, be a single large-area air suction de-
vice or may be made from multiple individual devices
arranged in a grid. The masking removal unit 37 is at-
tached to the lacquer application unit 3 such that when
the device 1 is moved by the robot arm 11 in the appli-
cation direction 17 the masking removal unit 37 is ar-
ranged behind the lacquer application unit 3 in the appli-
cation direction 17, i.e., the lacquer application unit 3
crosses the work surface 13 ahead of the masking re-
moval unit 37. The forward removal delimiter 53a is ar-
ranged between the pick-up device 51 and the lacquer
dispending unit 3 and the pick-up device 51 is arranged
between the rearward removal delimiter 53b and the lac-
quer dispensing unit 3. The pick-up device 51 could also
be used as a pick-and-place device in a masking appli-
cation unit 35.
[0059] For mounting of the masking removal unit 37
on the lacquer dispenser unit 3 a rail 55 is provided to
which the pick-up device 51 and the removal delimiter
53a, 53b have been attached such that they can be
moved relative to the remainder of the device 1 and, in
particular, to the lacquer dispending unit 3. The mounting
can, for example, be achieved using rollers 56 mounted
on the rail 55.
[0060] Operation of the masking removal unit 37 will
now be described with reference to Figures 4a to 4c in
which removal of a masking 59 is shown. Figures 4a to
4c show a device 1 for lacquer transfer comprising only
a masking removal unit 37 in addition to the lacquer trans-
fer unit 3. However, it is understood that both the masking
removal unit 37 and the lacquer transfer unit 3 in Figures
2 and 4a to 4c are structurally identical and operate in
accordance with the same methods. Hence, the struc-
tural features will not be repeated and it is contemplated
that the operation shown in Figures 4a to 4c and de-
scribed in the following also applies to device 1 of Figure
2.
[0061] Figure 4a shows a masking 59 which has pre-
viously been at least partly crossed by the transfer roller
7 of the lacquer application unit 3 as indicated in position
59a. Since the device 1 continuously moves into the ap-
plication direction 17, the masking 59 will eventually not
be underneath the transfer roller 7 any further as shown
in position 59b and can be removed or detached from
the work surface 13 using the masking removal unit 37.
[0062] To this end as shown in Figure 4a, at first a
forward removal delimiter 53a is lowered towards the de-
vice such that it exerts a pressure onto lacquer (not
shown) previously applied and holds the lacquer down.
Note that the forward removal delimiter 53a exerts its
pressure against a part of the work surface 13 that is not
covered by the masking 59 to be removed. The forward
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removal delimiter 53a and the rearward removal delimiter
53b may be formed from a plurality of individual elements
or a flexible material so that they can be used to hold the
lacquer down along masking elements of complex
shapes.
[0063] In Figure 4b additionally the pick-up unit 51,
which may be a suction device, has been lowered onto
the masking 59. As the device 1 for lacquer transfer con-
tinues to move in the application direction 17, the masking
removal device 37 is moved on the rail 55 relative to the
lacquer application unit 3 away from the latter at a velocity
such that it remains stationary relative to the work surface
13 for the time required to remove the masking 59.
[0064] In Figure 4c the masking 59 has been removed
from the work surface 13 using the pick-up device 51.
The forward removal delimiter 53a is moved upwards
and thereby discontinues holding the lacquer down after
removal of the masking 59 has been completed to ensure
that the lacquer is only detached in the region facing away
from the lacquer dispensing unit 3. In the same way, the
rearward removal delimiter 53b can be used to delimit
detaching of the lacquer in a direction facing away lac-
quer dispending unit 3.The removal delimiters 53a, 53b
advantageously define the edges between areas of the
work surface 13 covered by lacquer and those not cov-
ered by lacquer.

Claims

1. A device (1) for lacquer transfer comprising a lacquer
application unit (3) and at least one of a masking
application unit (35) and a masking removal unit (37),

wherein the lacquer application unit (3) is con-
figured for applying lacquer with a defined lac-
quer structure to a work surface (13) of a work
piece (15) while being moved in an application
direction (17) across the work surface (13),
wherein the masking application unit (35) is con-
figured to apply a masking to a work surface (13)
and is attached to the lacquer application unit
(3) such that the masking application unit (35)
is moved in the application direction (17) ahead
of the lacquer application unit (3) across a work
surface (13) when the lacquer application unit
(3) is moved across the work surface (13) in the
application direction (17), and
wherein the masking removal unit (37) is con-
figured to remove a previously applied masking
(25a, 25b, 47, 59) from a work surface (13) and
is attached to the lacquer application unit (3)
such that the masking removal unit (37) is
moved in the application direction (17) behind
the lacquer application unit (3) across a work
surface (13) when the lacquer application unit
(3) is moved across the work surface (13) in the
application direction (17).

2. The device (1) according to claim 1 comprising the
masking application unit (35), wherein the masking
application unit (35) comprises a reservoir (39) for
masking material (41) and a feeder unit (42) for trans-
porting the masking material (41) from the reservoir
(39) to the work surface (13).

3. The device (1) according to claim 1 comprising the
masking application unit (35), wherein the masking
application unit (35) comprises the reservoir (39) for
masking material (41) and a pick-and-place unit for
selectively picking masking material from the reser-
voir (39) and placing the masking material on the
work surface (13).

4. The device (1) according to claim 2 or 3, wherein the
reservoir (39) is configured to provide masking ma-
terial (41) in discontinuous sheets of predetermined
size or wherein the reservoir (39) is configured to
provide the masking material in continuous form.

5. The device (1) according to any of claim 2 to 4,
wherein the masking application unit (35) comprises
a cutting arrangement, wherein the cutting arrange-
ment is configured for cutting the masking material
in a at least one of a direction extending perpendic-
ular to the application direction (17) or a direction
extending parallel to the application direction (17).

6. The device (1) according to any of claims 1 to 5 com-
prising the masking application unit (35), wherein the
masking application unit (35) further comprises a
press roller (45) for pressing the masking material
(41) to the work surface (13).

7. The device (1) according to any of the preceding
claims comprising the masking removal unit (37),
wherein the masking removal unit (37) comprises a
pick-up device (51) and at least one removal delim-
iter (53a, 53b),

wherein the pick-up device (51) is configured for
lifting a masking (25a, 25b, 47, 59) from the work
surface (13) and
wherein the at least one removal delimiter (53a,
53b) is configured for temporarily exerting a
pressure onto lacquer (27) applied by the lac-
quer application unit (3) to the work surface (13)
for delimiting an area in which lacquer (27) de-
taches from the work surface (13) when the pick-
up device (51) lifts a masking (25a, 25b, 47, 59)
from the work surface (13).

8. The device (1) according to claim 7, wherein the at
least one removal delimiter (53a, 53b) comprises a
rearward removal delimiter (53b), wherein the pick-
up device (51) is arranged between the lacquer ap-
plication unit (3) and the rearward removal delimiter
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(53b) and wherein the rearward removal delimiter
(53b) is configured for exerting a pressure onto lac-
quer (27) applied by the lacquer application unit (3)
to the work surface (13) for delimiting an area in
which the lacquer (27) detaches from the work sur-
face (13) when the pick-up device (51) lifts a masking
(25a, 25b, 47, 59) from the work surface (13) in a
direction extending antiparallel to the application di-
rection (17), and/or
wherein the at least one removal delimiter (53a, 53b)
comprises a forward removal delimiter (53a), where-
in the forward removal delimiter (53a) is arranged
between the lacquer application unit (3) and the pick-
up device (51) and wherein the forward removal de-
limiter (53a) is configured for exerting a pressure on-
to lacquer (27) applied by the lacquer application unit
(3) to the work surface (13) for delimiting an area in
which the lacquer (27) detaches from the work sur-
face (13) when the pick-up device (51) lifts a masking
(25a, 25b, 47, 59) from the work surface (13) in a
direction extending parallel to the application direc-
tion (17).

9. The device (1) according to claim 7 or 8, wherein the
at least one removal delimiter (53a, 53b) is formed
as a blade or scraper for cutting the lacquer (27)
applied to the work piece (15).

10. The device (1) according to any of the preceding
claims, wherein at least one of the masking removal
unit (37) and the masking application unit (35) is mov-
ably attached to the lacquer application unit (3) such
that the at least one of the masking removal unit (37)
and the masking application unit (35) can be held
stationary relative to the work surface (13) for a pre-
determined period of time to respectively enable re-
moval or application of a masking (25a, 25b, 47, 59)
while at least the lacquer application unit (3) moves
in the application direction (17) at a predetermined
velocity.

11. A method of operating a device (1) for lacquer trans-
fer according to any of the preceding claims com-
prising a masking application unit (35), wherein the
method comprises the steps of applying a first mask-
ing (25a, 25b, 47, 59) to a work surface (13) using
the masking application unit (35) while moving the
device (1) in the application direction (17), commenc-
ing to apply lacquer using the lacquer application
unit (3) to the work surface (13) in an area where the
work surface (13) has previously been covered with
the first masking (25a, 25b, 47, 59) and continue
moving the device (1) in the application direction (17)
such that lacquer (27) is applied on the first masking
(25a, 25b, 47, 59) and directly onto the work surface
(13),
wherein the method further preferably comprises the
steps of applying a second masking (25a, 25b, 47,

59) to the work surface (13) using the masking ap-
plication unit (35) while moving the device (1) in the
application direction (17), continuing to move the de-
vice (1) into the application direction (17) until the
lacquer (27) is being applied in an area where the
work surface (13) has previously been covered with
the second masking (25a, 25b, 47, 59) and stop ap-
plying lacquer (27) to the second masking (25a, 25b,
47, 59) and the work surface (13).

12. A method of operating a device (1) for lacquer trans-
fer according to any of claims 1 to 10 comprising a
masking removal unit (37), wherein the method com-
prises the steps of commencing to apply lacquer (27)
using the lacquer application unit (3) to a work sur-
face (13) in an area where the work surface (13) has
previously been covered with a first masking (25a,
25b, 47, 59), moving the device (1) in the application
direction (17) such that lacquer is applied on the first
masking (25a, 25b, 47, 59) and directly onto the work
surface (13), and when lacquer is being applied di-
rectly onto the work surface (13), remove the first
masking (25a, 25b, 47, 59) using the masking re-
moval unit (37),
the method preferably further comprising the steps
of continuing to move the device (1) into the appli-
cation direction (17) until the lacquer (27) is being
applied to a work surface (13) in an area where the
work surface (13) has previously been covered with
a second masking (25a, 25b, 47, 59), stop applying
lacquer (27) to the second masking (25a, 25b, 47,
59) and the work surface (13) but continue moving
the device (1) in the application direction (17) and
when applying the lacquer (27) has been stopped,
remove the second masking (25a, 25b, 47, 59) using
the masking removal unit (37).

13. The method of claim 12, wherein the device (1) for
lacquer transfer is a device (1) according to claim 7
or 8, wherein the step of removing the first masking
(25a, 25b, 47, 59) using the masking removal unit
(37) comprises exerting a pressure onto lacquer (27)
already applied by the lacquer application unit (3)
onto the work surface (13) using the forward removal
delimiter (53a) and lifting the first masking (25a, 25b,
47, 59) from the work surface (13) using the pick-up
device (51) while the pressure is applied by the for-
ward removal delimiter (53a).

14. The method of claims 12 or 13, wherein the device
(1) for lacquer transfer is a device (1) according to
claim 7 or 8, wherein the step of removing the second
masking (25a, 25b, 47, 59) using the masking re-
moval unit (37) comprises exerting a pressure onto
lacquer already applied by the lacquer application
unit (3) onto the work surface (13) using the at least
one removal delimiter and lifting the second masking
(25a, 25b, 47, 59) from the work surface (13) using
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the pick-up device (1) while the pressure is applied
by the removal rearward delimiter (53b).

15. The method of any of claims 12 to 14, wherein the
device (1) for lacquer transfer is a device (1) accord-
ing to claim 10, wherein the step of removing the first
and/or the second masking (25a, 25b, 47, 59) from
the work surface (13) includes the step of moving
the masking removal unit (37) relative to the lacquer
application unit (3) such that the masking removal
unit (37) is held stationary relative to the work surface
(13) while the first and/or second masking (25a, 25b,
47, 59) is removed from the work surface (13) using
the masking removal unit (37) whereas the lacquer
application unit (3) continues to move in the applica-
tion direction (17) or
wherein the step of applying the first and/or the sec-
ond masking (25a, 25b, 47, 59) to the work surface
(13) includes the step of moving the masking appli-
cation unit (35) relative to the lacquer application unit
(3) such that the masking application unit (35) is held
stationary relative to the work surface (13) while the
first and/or second masking (25a, 25b, 47, 59) are
applied to the work surface (13) using the masking
application unit (37) whereas the lacquer application
unit (3) continues to move in the application direction
(17).
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