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Description
TECHNICAL FIELD.

[0001] The invention concerns a coating device for
coating objects. In particular, the invention discloses an
improved paint applicator suitable for automated or ro-
botic installations for painting of automobiles and auto-
mobile parts.

TECHNICAL BACKGROUND

[0002] Current high performance paint robots of the
type supplied by ABB and other suppliers produce for
painting systems use traditional and finely tuned, sophis-
ticated paint process elements such as gear pumps, gear
flow-meters, venturi meters, paint selection valve-blocks,
paint mixing devices, electrically controlled output pres-
sure /P, E/P regulators and so on. These and other com-
ponents of an automated paint spraying system are re-
quired in order to deliver accurate amounts of paint and
air to a paint applicator in a a way that ensures atomiza-
tion an and "beamforming" of a suitable "cloud of paint"
to reach the target, for example an automobile body. In
a automated painting system the paint applicator is a
costly device that is critical for paint system performance.
The accurate and controlled input of paint and air to this
device requires expensive process elements.

[0003] Among the critical elements of the automated
paint process as it is practiced it is important to achieve
a satisfactory amount of paint that reaches the target, a
rate of flow or rate of amount of paint per time unit that
can be coated on an automobile. In addition there are
other technical challenges such as consistently achiev-
ing a particular quality of the coating, and quality of coat-
ing applied during bends in the paint path or for non-
planar surface areas. The application of paint is often
assisted by an electric field, by applying a high voltage
between the paint applicator and the target, so as to en-
sure that a high proportion of the total amount of paint
sprayed travels to the target rather than coating other
surfaces in the area surrounding the automobile body or
other paint target.

[0004] Another important technical challenge for auto-
mated paint application systems is that the process
equipment involved, valves, colour changers, supply
lines, applicators and so on need to be cleaned from time
to time. To minimize the amount of paint lost on a regular
basis during colour changes etc it is required that the
equipment design eliminate or reduce long supply lines,
excessive numbers of valves to generally reduce the
amount of paint to be lost during a colour change or other
process action.

[0005] In another technical field, that of printing ink on
paper, inkjet technology is well established as an efficient
device for printing ink on paper and several different ven-
dors and implementations are available. Inkjet compo-
nents may be based on different principles: often thermal
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or piezoelectric actuation of a fluid (ink) within a cavity
drives the fluid out through a relatively small nozzle form-
ing a droplet at the output of the inkjet nozzle.

[0006] US 5,664,341 entitled Ink jet head drive appa-
ratus and drive method, and a printer using these; as-
signed to Epson Corp, describes an ink jet head in which
an electrostatically driven actuator is used to mechani-
cally eject small droplets of ink from plurality of nozzles.
US6,499,837 entitled Piezoelectric element and manu-
facturing methods and manufacturing device thereof, as-
signed to Epson Corp, describes methods for making
piezoelectric elements for inkjet heads. US 4,646,110
entitled Liquid ejection recording apparatus, assigned to
Canon, describes a type of thermal inkjet, also known as
a bubble jet, in which the ink is heated in a tiny tube to
create a small bubble of vapour in the ink. The bubble
created by the heat drives a droplet of ink out of a nozzle.
[0007] US 4,937,678 entitled: Color image enlarging
ink jet printer, to Murai et al, assigned to L.A.C. Corpo-
ration describes an ink jet printer in the form of a spray
gun head equipped with a compressed air supply for
spraying ink onto e.g. a surface of a wall. The device is
arranged with a CPU processing image signals inputted
from a television camera and a mechanism for driving
the spray gun head in an X and/or Y direction.

SUMMARY OF THE INVENTION

[0008] According to one or more embodiments of the
present invention an improvement s provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised by a
plurality of nozzles each arranged for ejection of small
quantities of paint.

[0009] According to another embodiment of the
present invention an improvement s provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
the plurality of nozzles are arranged such that ejection
of paint from any one nozzle of the plurality of nozzles
may be controlled separately.

[0010] According to another embodiment of the
present invention an improvement s provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
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ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
the means for producing a pressure pulse in the paint
are arranged to produce a pressure such that a contin-
uous flow of paint is ejected.

[0011] According to another embodiment of the
present invention an improvement is provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised the
means for producing a pressure pulse in the paint are
arranged to produce pressure pulses such that a flow of
paint droplets is ejected.

[0012] According to another embodiment of the
presentinvention an improvementis provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse inthe paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised the
ejection of paint from any one of the plurality of nozzles
may be controlled separately by a signal received by the
actuation means for producing a pressure pulse in the
paint.

[0013] According to another embodiment of the
present invention an improvement is provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised by that
the ejection of paint from any one or more nozzle of the
plurality of nozzles may be separately controlled to eject
paint and coat a said object.

[0014] According to another embodiment of the
present invention an improvement is provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse inthe paintso arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
small quantities of paint are ejected from any one or more
of the plurality of nozzles with a frequency of ejection that
is controlled dependent on any deviation of the object
surface from a flat plane so that a layer is coated on the
surface of said object surface.

[0015] According to another embodiment of the
presentinvention an improvement is provided in the form
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of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
the ejection of paint from any one or more of the plurality
of nozzles is controlled or switched on and off dependent
on the position of each of the any one or more nozzles
relative the position of the remaining plurality of nozzles.
[0016] According to another embodiment of the
present invention an improvement is provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
the applicator head may comprise two or more separate
arrays of nozzles arranged moveable relative one anoth-
er to coat a predefined layer on a said object of which a
part of said object may be not flat or not continuous.
[0017] According to another embodiment of the
presentinvention an improvementis provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulse in the paint so arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
the applicator head comprises two or more separate ar-
rays of nozzles arranged mounted on a flexible or bend-
able part and moveable relative one another to focus two
or more paint streams ejected from the two or more arrays
and coat a layer on at least part of a said object.

[0018] According to another embodiment of the
present invention an improvement is provided in the form
of an applicator head for applying paint to an object sur-
face, said applicator comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with actuation means for producing
apressure pulsein the paintso arranged capable of caus-
ing a small quantity of paint to be ejected from the at least
one outlet, which said applicator is characterised in that
one or more nozzles of the applicator head comprises
an actuation means which is any from the group of: an
electro-resistive element, a piezoelectric element, a
magnetostrictive element, other electro-mechanical
transducer device.

[0019] In another aspect of the invention, a method is
provided for applying paint to an object surface by means
of an applicator head comprising at least one fluid supply
channel and at least one outlet for paint, the at least one
outlet being arranged with means for producing a pres-
sure pulse in the paint so causing a small quantity of paint
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to be ejected from the at least one outlet, characterised
by a step of ejecting a small quantity of paint from any of
a plurality of nozzles arranged comprised in said appli-
cator head.

[0020] In yet another aspect of the invention, an im-
proved system is provided for applying paint to an object
surface, comprising an apparatus with at least one ap-
plicator head, said applicator head comprising at least
one fluid supply channel and at least one outlet for paint,
the at least one outlet being arranged with means for
producing a pressure pulse in the paint so causing asmall
quantity of paint to be ejected from the at least one outlet,
characterised in that the at least one said applicator head
comprises a plurality of nozzles each arranged for ejec-
tion of small quantities of paint.

[0021] In a first aspect of the invention an improved
paint applicator is described which is similar to and in
some ways developed from a modified inkjet device. The
improved paint applicator has the potential to reduce cost
not only of present day paint applicators but also to re-
duce the heavy requirements for upstream process ele-
ments and thereby both weight and cost. Reduction of
weight for the paint applicator and of the upstream proc-
ess elements is important since all or most of the process
equipments are arranged mounted on the arm of a robot
or manipulator and thus and determine the size and cost
of the robot or manipulator arm itself.

[0022] As mentioned previously inkjet components
may be based on different principles: often thermal or
piezoelectric actuation of the fluid within a cavity drives
the fluid through a relatively small nozzle forming a drop-
let at the output of the nozzle. More information may be
found in the previously mentioned applications US
5,664,341; US 6,499,837; US 4,646,110.

[0023] Whetherthe actuationthatproduces a pressure
pulse in the ink is by means of an actuator based on
mechanical, thermal or piezoelectric principles, the ac-
tuator may be applied at a relatively high frequency and
a stream of essentially identical droplets are thrown out
of the device. A matrix of cavities, actuators and nozzles
may be formed into a single structure and the actuators
of each nozzle can usually be controlled individually so
that for instance the high definition patterns of standard
inkjet printers is obtained.

[0024] An "inkjet paint applicator" has to be closer to
the target, such as an automobile body, than current ap-
plicators during the traditional paint process. The close
proximity offers a potential for lower paint loss. In addi-
tion, the individual control of the nozzles in a matrix of an
inkjet applicator offers the possibility to save paint, for
instance when the applicator moves across an edge or
corner of the target.

[0025] An additional advantage of the principles is that
the use of the very expensive and sophisticated high volt-
age electrostatically assisted paint application system
may, in some cases, prove unnecessary due to low paint
losses achieved when using the inkjet applicator. If elec-
trostatic assistance is still needed, a much lower voltage
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is necessary for the same field strength due to much low-
er distance between applicator and target.

[0026] The principle advantage of the improved paint
applicator is a more effective paint transfer to the coating
target, with reduced paintloss. In part this is because the
applicator head is operated close to the target, and con-
siderably closer than traditional spray gun or bell appli-
cator heads.

[0027] Another benefit of the invention is a greatly re-
duced paint loss in respect of cleaning the applicator
head and nozzles. In traditional painting with a spray gun
or bell applicator the applicator is flushed through on a
repeated basis. However there is only a very small vol-
ume of paint in the improved inkjet applicator array or
matrix. When the inkjet applicator requires cleaning, the
paintloss is reduced. The volume of paint containing cav-
ities or channels is very small. Accordingly, for situations
where a solvent is used to clean any paint residues in
the inkjet paint applicator and possibly upstream process
equipment as well, the amount of solvent necessary is
correspondingly reduced.

[0028] Another advantage particular to the improved
paint applicator is that very rapid control over flow from
the inkjet applicator is achieved. The applicator may be
switched on or off very rapidly, as compared to, say, a
bell applicator. A bell applicator may take one or more
seconds to switch on or off. In contrast, the inkjet appli-
cator fires or switches at a high frequency, and may so
be switched on or off within a fraction of a second. This
technical improvement gives better control over coating,
and especially during coating involving changes of shape
of the target. This may involve changes in surface such
as painting over an edge or corner, and painting concave
and convex shapes, protrusions or recesses in the sur-
face.

[0029] The compact size and shape of the improved
applicator together with the elimination of a compressed
air supply for propelling the paint out of a spray gun in
normal operation means that the applicator has a lighter
weight. Normally supply lines, valves and regulators for
each supply of process air and compressed air are ar-
ranged at the applicator. The improved applicator head
gives a perhaps unexpected benefit in that a reduction
in weight of the applicator due in part to leaving out the
compressed air equipment. This in turn means reduced
demands in terms of power acceleration on the robot
structure and motors in order to carry the applicator which
is mounted at the end of a robot arm.

[0030] Ina preferred embodiment of the method of the
invention the method may be carried out or controlled by
a computing device comprising one or more microproc-
essor units or computers. The control unit(s) comprises
memory means for storing one or more computer pro-
grams for carrying out the improved methods for control-
ling the operation of an improved paint applicator. Pref-
erably such computer program contains instructions for
the processor to perform the method as mentioned above
and described in more detail below. In another embodi-
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ment the computer program is provided on a computer
readable data carrier such as a DVD, an optical or amag-
netic data device, a memory device or programmable
memory device, as firmware, or supplied via a data net-
work from a server, data server or similar.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Embodiments of the invention will now be de-
scribed, by way of example only, with particular reference
to the accompanying drawings in which:

FIGURE 1 is a schematic diagram for an improved
applicator head according to an embodiment of the
invention;

FIGURE 2a and 2b are schematic diagrams for an
improved applicator head comprising more than one
nozzle arrangement according to another embodi-
ment of the invention;

FIGURE 3 is a schematic diagram for a way of op-
erating an improved applicator head according to an
embodiment of the invention;

FIGURE 4 is a flowchart for a method to operate an
improved applicator head according to an embodi-
ment of the invention.

FIGURE 5 shows a schematic diagram of a fluid ejec-
tor nozzle arrangement of the inkjet type.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0032] Generally speaking inkjet-type components
may be based one or more of: mechanical, thermal or
piezoelectric actuation of a fluid within a cavity. The ac-
tuation drives the fluid out from the cavity through a rel-
atively small nozzle forming a droplet at the output of the
nozzle. Each inkjet-type nozzle is arranged with means
for ejection and/or control of paint droplets. The improved
applicator head for applying a coating of paint comprises
a group, array or matrix of ejector nozzles. The improved
applicator head is also arranged with one or more means
for communicating control signals and/or means to trans-
fer power (such as electrical power, compressed air etc)
to the nozzles in the applicator head to control and/or
power the actuation means of the nozzles comprised in
the matrix.

[0033] Figure 5 shows a general schematic of a cross
section of a group of an inkjet type fluid ejectors. It com-
prises a nozzle 57, which is the exit for a cavity 56 con-
taining the fluid to be ejected. Each cavity 56 is supplied
with fluid eg paint P by an inlet means such as inlet 50.
An actuation means, an inkjet ejector means or actuation
means 54, periodically exerts a pressure on the fluid in
cavity 56, to eject a drop (or droplet) D from the nozzle
57. The actuator or inkjet ejector means 54 is supplied
via aterminal or connection point 51 with powerto actuate
the actuation means, for example, an electric pulse. The
electric pulse is commonly used to superheat a resistive
element and form a vapour bubble that exerts pressure.
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An electric pulse may also be used to power a piezoe-
lectric crystal, a magnetostrictive element or other elec-
tromechanical transducer device.

[0034] Figure 1 shows a schematic layout for an im-
proved applicator head. The figure shows a group 3 of
nozzles which in this example are formed in the shape
of a matrix or array. The matrix of nozzles 3 is arranged
in housing of the applicator head. The applicator head is
supplied with paint P in a controlled way. The nozzles,
when actuated produce a stream of droplets D which are
directed towards a target to be coated. The nozzles are
usually arranged substantially perpendicular to a target
surface S. The applicator head may be moved over the
surface S at a substantially fixed distance or height from
surface in a plane parallel to the surface or in for example
a horizontal plane in which it may be moved along any
path in the plane, x ory.

[0035] Figure 2a shows that two matrices of nozzles,
ortwo applicator heads may be arranged together. Figure
3b shows an arrangement of two matrices or applicator
heads arranged together. One matrix or applicator head
is directed in a different direction from the other, with a
difference of angle o (alpha). A group of inkjet devices
(each of which consisting of a matrix 3 of nozzles) may
be mounted on a "flexible substrate" of some kind or
mounted in some other way to be moveable with respect
to one another. The arrangement may be actuated to
bend or be bent, angled and so oninto a shape depending
on or according to the shape of the target. Thus two or
more matrices 3 or arrays of nozzles may be arranged
moveable relative to one another to "focus" on a small
radius curve or other surface feature. This is a way to
optimize the paint result, in particular when, for example,
paint droplets being ejected at right angles to the surface
gives better and more predictable results. In addition,
such a "bending matrix" may be used to focus the paint
beam or cloud to achieve higher intensity at the target
when so required. For example when coating a convex
shape in a surface or coating a surface containing a hole,
passageway Or recess.

[0036] Figure 3 is a schematic diagram for operating
an array or nozzle matrix relative to a direction of move-
ment. The figure shows a relative direction of travel T of
a nozzle matrix 3 above a target (not shown). Nozzle
matrix 3 is shown in four states. In each state, a group
of nozzles 5 are actuated, switched on, and thus ejecting
droplets of paint. The nozzles or groups of nozzles 5
switched on vary according to the direction of travel. In
this way the amount of paint ejected may be controlled
dependent the direction the applicator head is moved in,
which may in turn be dependent on the shape etc of the
surface to be coated. Thus:

- fine control may be exerted up to an edge of a surface
so that spray beyond the edge of a panel or surface
is avoided;

- the amount of paint ejected may be carefully control-
led for specific parts of the target surface.
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[0037] Figure 4 shows a flowchart for a method to op-
erate the improved applicator head according to another
aspect of the invention.

In the method, each of the separate nozzles singly or in
groups may be activated to eject droplets at the same
time or at different times. In a first step 12 a computer
program calculates which of the nozzles shall be fired or
switched on in the next firing pulse. Optionally a prede-
termined pattern or group of nozzles and or matrices may
be selected instead or as well in part. In a subsequent
and optional step 14’ a length of time for which the se-
lected nozzles shall remain switched on may be calcu-
lated or retrieved from a predetermined value, stored pat-
tern or signal; or else the process may skip 14’ and go
direct from step 12 to step 16, and switch on the nozzles
that were preselected at 12. At the required time, the
nozzles are switched off 18. A sequence such as 12-14'-
16-18 or 12-16-18 may be repeated over and over again,
as indicated by Loop 19. In another embodiment the se-
quence may comprise in part steps 12-18 only and/or
repeated loops thereof.

[0038] In another embodiment the nozzle matrix or ar-
ray is arranged to cooperate with one or more with sen-
sors, for example proximity sensors, that may detect if
the inkjet applicator approaches a corner or edge of the
target. Such senor measurements may be used to assist
the control system to turn off or otherwise control the
paint matrix actuators of the paint applicator head(s). For
example, if the applicator head is mounted on a robot
arm or a manipulator arm the scheme of regulation of
individual nozzles will be coordinated with the robot arm
position/movement control.

[0039] It should be noted that while the above de-
scribes exemplifying embodiments of the invention, there
are several variations and modifications which may be
made to the disclosed solution without departing from
the scope of the present invention as defined in the ap-
pended claims.

Claims

1. Anapplicator head (6) for applying paint to an object
surface (S), said applicator comprising at least one
fluid supply channel and at least one outlet for paint,
the at least one outlet being arranged with means
(54) for producing a pressure pulse in the paint so
causing a small quantity of paint to be ejected from
the at least one outlet, characterised in that said
applicator comprises a plurality (3) of nozzles (57)
each arranged for ejection of small quantities of
paint.

2. A device according to claim 1, wherein the plurality
of nozzles for ejection of paint are arranged such
that ejection of paint from any one nozzle of the plu-
rality of nozzles may be separately controlled.
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3.

10.

11.

12.

A device according to claim 1 or 2, wherein the
means for producing a pressure pulse in the paint
are arranged to produce a pressure such that a con-
tinuous flow of paint is ejected.

A device according to claim 1 or 2, wherein the
means for producing a pressure pulse in the paint
are arranged to produce pressure pulses such that
a flow of paint droplets is ejected.

A device according to claim 2, wherein the ejection
of paint from any one of the plurality of nozzles may
be controlled separately by a signal received by the
means (54) for producing a pressure pulse in the
paint.

A device according to claim 1 or 3, wherein the ejec-
tion of paint from any one or more nozzle of the plu-
rality of nozzles may be separately controlled to eject
paint and coat a said object.

Adevice according to claim 1, wherein the applicator
head and the object are moved (T) with respect to
one another and ejection of paint from any one or
more nozzles of the plurality of nozzles is controlled
dependenton the relative movement such thata pre-
defined layer is coated on said surface of the object.

A device according to claim 1, wherein small quan-
tities of paint are ejected from any one or more of
the plurality of nozzles with a frequency of ejection
that is controlled dependent on any deviation of the
object surface from a flat plane so that a predefined
layer is coated on the surface of said object surface.

A device according to claim 8, wherein the number
and/or relative position of nozzles operating and
ejecting paint at any time is arranged controllable
dependent on any deviation of the object surface
from a flat plane so that a layer is coated on the
surface of said object surface.

A device according to claim 7, wherein the ejection
of paint from any one or more of the plurality of noz-
zles is controlled or switched on and off dependent
on the position (5) of each of the any one or more
nozzlesrelative the position of the remaining plurality
of nozzles.

Adevice according to claim 1, wherein the applicator
head comprises two or more separate arrays of noz-
zles (3a, 3b) arranged moveable relative one another
to coat a predefined layer on a said object of which
a part of said object may be not flat or not continuous.

Adevice according to claim 1, wherein the applicator
head comprises two or more separate arrays of noz-
zles (3a, 3b) arranged mounted on a flexible or bend-
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able part and moveable relative one another to focus
two or more paint streams ejected from the two or
more arrays and coat a layer on at least part of a
said object.

A device according to claim 1 or 8 or 9, wherein a
rate of travel of the applicator head over the object
surface may be varied to coat a layer on at least part
of said object surface (S).

A device according to any previous claim, wherein
one or more nozzles of the applicator head compris-
es an actuation means which is any from the group
of: an electro-resistive element, a piezoelectric ele-
ment, a magnetostrictive element, other electro-me-
chanical transducer device.

A method for applying paint to an object surface with
an applicator head comprising at least one fluid sup-
ply channel and at least one outlet for paint, the at
least one outlet being arranged with means for pro-
ducing a pressure pulse in the paint so causing a
small quantity of paint to be ejected from the at least
one outlet, characterised by ejecting a small quan-
tity of paint from any of a plurality (3) of nozzles (57)
arranged comprised in said applicator head (6).

A method according to claim 15, including wherein
a step of separately controlling the ejection of paint
from any one nozzle of the plurality of nozzles for
each nozzle.

A method according to claim 15, including wherein
a step of separately controlling the ejection of paint
from any one of the plurality of nozzles dependent
on receiving a signal in the means for producing a
pressure pulse in the paint.

A method according to claims 16-17, including
wherein a step of separately controlling the ejection
of paint from any one or more nozzle of the plurality
of nozzles to paint and coat a layer on a surface of
an object.

A method according to claim 15, including wherein
a step of moving the applicator head and the object
with respect to one another and by ejecting paint
from any one or more nozzles of the plurality of noz-
Zles is controlled dependent on the relative move-
ment.

A method according to claim 15, wherein phasing
the one or more nozzles of the plurality of nozzles
are controlled or switched on or off dependent on a
direction of travel (T) of the applicator head over the
surface of the object.

A method according to claim 20, including wherein
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a step of separately controlling the ejection of small
quantities of paint from any one or more of the plu-
rality of nozzles controlled a frequency of ejection or
by switching ejection on or off dependent on a devi-
ation of the object surface from a flat plane, so that
a predefined layer is coated on the surface of the
objectregardless of any deviation in the surface from
a flat plane.

A method according to claim 20 or 21, including
wherein a step of phasing the one or more nozzles
of the plurality of nozzles dependent on a direction
of travel (T) of the applicator head is carried out on
each separate nozzle by means of any from the
group of: on-off switching, amplitude regulation, fre-
quency regulation.

A method according to claim 21, including wherein
a step of controlling or switching ejection on or off of
paint from any one or more of the plurality of nozzles
dependent on the position of each of the any one or
more nozzles relative the position of the remaining
plurality of nozzles.

A method according to any of claims 15-23, including
wherein a step of separately controlling or switching
ejection on or off for any one or more of the plurality
of nozzles is determined dependent in part on a
measurement by a proximity sensor of a distance
between said applicator head and said object.

A computer program for controlling a method for ap-
plying paint to an object surface with an applicator
head comprising a plurality of nozzles, said computer
program comprising computer code means and/or
software code portions for making a computer or
processor perform the method according to any of
claims 15-24.

A computer program product comprising the com-
puter program according to claim 25 comprised in
one or more computer readable media.

A systemforapplying paintto an object surface, com-
prising an apparatus with at least one applicator
head, said applicator head comprising at least one
fluid supply channel and at least one outlet for paint,
the at least one outlet being arranged with means
for producing a pressure pulse in the paint so causing
a small quantity of paint to be ejected from the at
least one outlet, characterised in that the at least
one said applicator head (6) comprises a plurality (3)
of nozzles (57) each arranged for ejection of small
quantities of paint.

A system according to claim 27, wherein said ap-
paratus comprising said least one applicator head
(6) is arranged for movement in one or two degrees
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of freedom.

A system according to claim 27, wherein said ap-
paratus comprising said least one applicator head
(6) is arranged for movement in at least two degrees
of freedom.

A system according to claim 27, wherein said ap-
paratus comprising said least one applicator head is
arranged mounted on a robot or manipulator arm
arranged with 5 or more degrees of freedom.

A system according to claim 27, wherein program
means for controlling the ejection of paint dependent
on the relative movement of an object to be coated
such that a predefined layer is coated on the surface
of the object.

A system according to claim 27, wherein program
means for controlling the ejection of paint from any
one or more of the plurality of nozzles dependent on
paint ejection switching on or off and/or by controlling
a frequency of ejection of paint.

A system according to claim 27, wherein program
means for controlling the ejection of paint dependent
on a position of each any one or more nozzles rela-
tive the position of the remaining plurality of nozzles.

A system according to claim 27, wherein by com-
prising one or more proximity sensors arranged to
measure a distance between the at least one appli-
cator head and said object surface.

A system according to claim 27, wherein one or
more nozzles of the applicator head comprises an
actuation means (54) which is any from the group
of: an electro-resistive element, a piezoelectric ele-
ment, a magnetostrictive element, other electro-me-
chanical transducer device.

A system according to any of claims 27-34, wherein
the ejection of small quantities of paint from any one
or more of the plurality of nozzles of the at least one
applicator head is arranged controllable dependent
in part on a measurement by a proximity sensor of
a distance between said applicator head and said
object.

Use of an applicator head for applying paint to an
object surface, said applicator head comprising a
plurality of nozzles and according to any of claims
1-14 to apply a paint or another coating to automobile
bodies, automobile parts, vehicle parts, white goods
and the like.

Use of a system for applying paint to an object sur-
face, said system comprising an apparatus with at
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least one applicator head comprising a plurality of
nozzles and according to any of claims 27-36 for
applying a coating of paint, water-based paint, sol-
vent based paint, primer, base coat, clear coat, for
electrostatic coating, anti-corrosion treatment mate-
rial, wax, sealant, glue and the like.
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