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Description

[0001] The invention relates to a method of colour
printing with an ink jet printer having a printhead which
is reciprocatingly moved in forward and return scan pass-
es in a main scanning direction, in which an even number
of nozzle arrays is provided for each of at least two col-
ours, and said nozzle arrays are in a symmetrical se-
quence of colours arranged in the main scanning direc-
tion. The invention further relates to an ink jet printer for
carrying out this method.
[0002] The printhead of an ink jet colour printer typi-
cally has at least one nozzle array for each colour. For
example, in three-colour printing, three nozzle arrays will
be provided for the colours cyan (C), magenta (M) and
yellow (Y). Each nozzle array comprises a plurality of
nozzles which, in case of a linear array, for example, are
arranged equidistantly on a line that extends in a direction
orthogonal to the main scanning direction. Then, the dis-
tance between neighbouring nozzles corresponds to the
distance between adjacent pixels of the image to be print-
ed, so that the number of pixel lines that can be printed
in one scan pass corresponds to the number of nozzles
in the array. The nozzle arrays for the various colours
are sequentially arranged in the main scanning direction,
for example in the order C-M-Y. In order to print a pixel
that is composed of several colours, the corresponding
nozzles of the various arrays are energized at appropri-
ate timings, so that ink droplets jetted out from the various
nozzles impinge on the recording sheet essentially at the
same location, i.e. the location of the pixel to be printed.
Thus, the ink droplets of different colours composing the
pixel will be superposed one upon the other or will at least
overlap with each other. During a forward scan pass of
the printhead, the ink droplets of different colours will be
superposed on the recording sheet in the order C-M-Y,
and during a return stroke or scan pass of the printhead,
the ink droplets will be superposed in reverse order.
[0003] It has been found however that the order in
which the ink droplets are superposed one upon the other
has an influence on the hue of the printed pixel. This
effect is particularly marked for green colours composed
of cyan and yellow ink. When a cyan droplet is super-
posed on a yellow droplet and both droplets have the
same volume, then the cyan component forming the top
layer will be predominant and the hue of the printed green
pixel will be shifted to the blue side of the spectrum. Con-
versely, when the yellow droplet is superposed on the
cyan one, then the hue will be shifted to the yellow side.
As a result, when a solid green area is to be printed, the
shifts in the hue will be visible to the human eye in the
form of bands extending in the main scanning direction
and having a width corresponding to the height of the
nozzle arrays.
[0004] In order to eliminate this undesirable artefact,
US-A-4 528 576 discloses a printing method according
to the preamble of claim 1 in which two nozzle arrays are
provided for each colour, and the nozzle arrays are sym-

metrically arranged in the main scanning direction, for
example in the nested sequence C-M-Y-Y-M-C. When
the nozzle head moves in forward direction, only the first
three nozzle arrays are used, so that the colours are su-
perposed in the order C-M-Y. In the return scan pass of
the printhead, the other three nozzles heads are used,
so that the colours are again superposed in the same
order. This avoids the creation of bands with different
hue but has the disadvantage that the nozzle arrays are
utilized quite inefficiently, because only one half of the
total number of nozzle arrays is used in each scan pass.
[0005] It is an object of the present invention to provide
an ink jet colour printing method and printer in which the
hue of the printed colours does not depend on the direc-
tion of the scan pass and which at the same time permit
high resolution and high density printing with efficient use
of the nozzle arrays.
[0006] According to the invention, this object is
achieved by a method as described in the preamble of
claim 1, in which, for printing a single pixel composed of
at least two colours with high density, ink dots of each of
these colours are formed in even numbers by activating
the corresponding nozzles of the symmetrically arranged
arrays at appropriate timings in the same scan pass of
the printhead; the pixel being elongated in either the main
scanning direction or a sub-scanning direction, resulting
in an unisotropic printing resolution.
[0007] Thus, if a green pixel is to be printed, for exam-
ple, then the pixel will be composed of at least four ink
droplets two of which are formed by yellow ink and the
other two of which are formed by cyan ink. The order in
which these ink droplets are printed and superposed will
for example be C-Y-Y-C, irrespective of the direction of
the scan pass.
[0008] This method has the advantage that it permits
a high printing resolution without degrading the image
density of the printed image.
[0009] Document EP 1 088 670. which is only relevant
regarding the novelty of the present invention as claimed
in claims 1 to 7 according to Art. 54(3) EPC. describes a
printing method wherein the application orders of ink of
different colours are symmetric in each pixel. For exam-
ple, one pixel is made of dots in sequence of colours
cyan-magenta-magenta-cyan (C1-M1-M2-C2), printed
with printheads 1 and 2. Within a pixel of a resolution of
360dpi x 360dpi. one group of dots may be offset with
respect to the other dots by an amount of half the pixel
size in a main scanning direction, or in a main and a sub
scanning direction. However, such a pixel, the primary
colours of which are to be printed in a symmetrical order,
is always printed in an isotropic resolution of, e.g., 360dpi
x 360dpi.
[0010] It is generally known that, when the printing res-
olution of an ink jet printer is increased, the volume of
the ink droplet becomes so small that the density of the
image may become insufficient. This can be understood
from the following simplified consideration. As has been
mentioned above, the size of the pixels to be printed, and
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hence the printing resolution, is determined by the pitch
of the nozzles in the array. Each nozzle is connected to
an ink channel or cavity in which the ink liquid is pressu-
rized by means of a piezoelectric actuator or the like.
Thus, the space available for the various cavities is lim-
ited by the pitch of nozzles. Further, the cross section of
the nozzle orifice must be smaller than the cross section
of the cavity in order to achieve a nozzle action which is
necessary for forming the ink droplets. As a result, the
maximum diameter of the nozzle orifice is roughly pro-
portional to the pitch of the nozzles. If the printing reso-
lution is to be increased by a certain factor r, then, roughly
speaking, the whole nozzle array should be scaled down
by the factor 1/r. The diameter of the ink droplet expelled
from the nozzle is roughly proportional to the diameter
of the nozzle orifice, so that the volume of the ink droplets
will be decreased by a factor 1/r3. However, the surface
area of the pixels to be printed will be decreased only by
the factor 1/r2, so that the image density, i.e. the ink vol-
ume per unit surface area will decrease approximately
with 1/r.
[0011] It is generally known that this decrease of the
image density can be compensated for by employing a
multi-pass system in which, even in a single colour print-
er, a pixel to be printed is composed of two or more ink
droplets which are generated in successive scan passes.
[0012] The invention combines this principle for im-
proving the image density with the known method of elim-
inating shifts of the hue in colour printing and thereby
makes more efficient use of the nozzle arrays which must
be provided at least two-fold for each colour, anyway.
[0013] An ink jet printer suitable for carrying out the
method according to the invention is claimed in claim 4.
[0014] More specific optional features of the invention
are indicated in the dependent claims.
[0015] In a preferred embodiment, the printhead com-
prises two nozzle arrays for each colour, and the nozzle
arrays are arranged in two blocks, so that each block
comprises a complete set of nozzle arrays for each col-
our, and one block is the mirror image of the other.
[0016] Preferably, the nozzle blocks themselves are
mirror-symmetric with respect to a median plane which
intersects the linear nozzle arrays at right angles. Then,
the two nozzle blocks may have an identical construction
and may be manufactured in exactly the same procedure,
and when the blocks are mounted to the printhead, one
of them is mounted in an orientation rotated by 180°. This
increases not only the production efficiency but has the
further advantage that the effect of certain defects of the
nozzle arrays may be mitigated. Such defects may for
example consist of a slight misalignment of the nozzles
within the nozzle arrays or of minor defects of the nozzle
orifices which cause the ink droplets to be jetted out not
exactly along the axis of the nozzle but under a slight
scew angle. When the two nozzle blocks are obtained in
the same production process, these defects will be es-
sentially the same for both blocks, and when the two
blocks are mounted on the printhead in mutually opposite

orientation, the dot misplacements caused by these de-
fects in the one nozzle block will be opposite to those
caused in the other nozzle block, and by superposing
these dots, the dot misplacements will be smoothened
out.
[0017] Elongated pixels are created by providing a
slight offset between the first and the second dot of the
same colour, so that these dots still overlap but are not
exactly congruent. As a result, the printing resolution will
be unisotropic, which may be beneficial in certain appli-
cations as a compromise between highest possible print-
ing speed and reproduction of sufficient details of the
printed image.
[0018] The offset between the dots may be either in
the main scanning direction or in sub-scanning direction.
In both cases, the offset can be brought about by a cor-
responding physical offset of the two nozzle blocks. If the
offset is in the main scanning direction, it may alterna-
tively be brought about by a corresponding shift between
the timings at which the nozzles of the two blocks are
energized.
[0019] With elongated pixels, it is also possible to op-
erate the printer in a mode in which the two nozzle blocks
are controlled independently from one another, so that
the resolution in longitudinal direction of the pixels is in-
creased.
[0020] Preferred embodiments of the invention will
now be described in conjunction with the accompanying
drawings, in which:

Fig. 1 is a schematic perspective view of an ink
jet colour printer according to the inven-
tion;

Fig. 2A-D are schematic top plan views of the printer
shown in figure 1, illustrating the formation
of a colour pixel during one scan pass of
the printhead;

Figs. 3A-D are schematic cross-sectional views of a
recording sheet, illustrating a formation of
pixels, that are elongated in the main scan-
ning direction, during a forward scan pass
of the printhead;

Figs. 4A-D are cross-sectional views corresponding
to figures 3A-D and showing the formation
of pixels during a return scan pass;

Fig. 5 is a pixel pattern illustrating the shape of par-
tially overlapping colour dots forming a pix-
el; and

Figs. 6A-D show longitudinal sections of the record-
ing sheet and illustrate the formation of
pixels that are elongated in the sub-scan-
ning direction.

[0021] As is shown in figure 1, an ink jet colour printer
comprises a platen 10 on which a recording sheet 12 is
advanced in a sub-scanning direction Y. A printhead 14
is moved back and forth along the platen 10 in a main
scanning direction X and comprises a carriage 16 mount-

3 4 



EP 1 208 991 B1

4

5

10

15

20

25

30

35

40

45

50

55

ed on guide bares 18, 20 and carrys a number of nozzle
arrays C1, M1, Y1, Y2, M2 and C2 which are arranged
in that order in the main-scanning direction X. Each noz-
zle array comprises a number N of nozzles 22 which, in
the example shown, are arranged on a single straight
line extending in the sub-scanning direction Y. The pitch
of the nozzles 22, i.e. the vertical distance of neighbour-
ing nozzles, corresponds to the height of the pixels to be
printed on the recording sheet 12. These pixels are print-
ed by ejecting droplets of coloured ink from the nozzles
22 in a direction Z normal to the plane of the recording
sheet 12 where it faces the printhead. As is well known
in the art, the droplets may be generated by means of
thermal actuators (bubble-jet) or by means of piezoelec-
tric actuators, for example.
[0022] When the printhead 14 makes a forward scan
pass in the +X-direction, a number N of image lines is
printed simultaneously on the recording sheet 12. Then,
the recording sheet 12 is advanced by a distance corre-
sponding to the height of the nozzle arrays, and another
N lines are printed during the return scan pass of the
printhead 14.
[0023] The nozzle arrays are arranged in two blocks
24, 26, and each of these blocks comprises three nozzle
arrays, one for each of the basic colours cyan, magenta
and yellow. The reference signs for the nozzle arrays
indicate the colour of the ink: C1 and C2 stand for the
colour "cyan", M1 and M2 stand for the colour "magenta"
and Y1 and Y2 stand for the colour "yellow". The two
blocks 24 and 26 have an identical construction and are
mirror-symmetric with respect to a median plane E which
is parallel to the X-Z plane. Compared to the block 24,
the block 26 is mounted on the carriage 16 "top down"
so that the order of colours in the block 26 is the mirror
image of the order of colours in the block 24.
[0024] The printhead 14 is connected to a control unit
28 which controls the actuators for the various nozzles
22 in accordance with the image information of the image
to be printed.
[0025] The operation of the printer according to a first
embodiment of the invention will now be described in
conjunction with figures 2A-D. In these figures, a part of
the recording sheet 12 is shown in cross-section, and the
position of a pixel P to be printed is indicated by a rec-
tangle within the cross-section of the recording sheet 12.
[0026] In figures 2A to 2D, the printhead 14 makes a
forward scan pass in the +X-direction. It is assumed that
the colour of the pixel P to be printed shall be green, i.e.
the pixel is to be composed of cyan and yellow colour
components.
[0027] Figure 2A illustrates the situation in which the
first cyan nozzle array C1 of the printhead has reached
the position of the pixel P, and a first cyan dot 30 has
been formed on the recording sheet. In figure 2B, the first
yellow nozzle array Y1 has reached the position of the
pixel P, and a first yellow dot 32 has been formed on top
of the dot 30, so that the colour of the pixel P becomes
the mixed colour "green". However, since the volume of

the ink droplets expelled from the nozzles 22 is relatively
small, the colour density of the dots 30, 32 is not sufficient
for giving a saturated green pixel, so that the resulting
printed image would look faint.
[0028] In figure 2C, the second yellow nozzle array Y2
has reached the position of the pixel P and a second
yellow dot 34 is superposed on the dot 32. Then, in figure
2D, another cyan dot 36 is superposed on top of the dot
34, so that a pixel P with the mixed colour "green" and
with a satisfactorily high image density is obtained.
[0029] As is shown in figure 2D, the pixel P has a sym-
metric layer structure with the bottom layer and the top
layer being formed by cyan ink and the two innermost
layers being formed by yellow ink. It will be understood
that the thickness of the layers as well as the thickness
of the recording sheet 12 are grossly exaggerated in the
drawing. In practice, the ink layers formed successively
by the nozzle arrays C1, Y1, Y2 and C2 will not be strictly
separated from one another, because the ink will not have
completely dried-out when it is deposited on the record-
ing sheet 12. However, since the mixing of the ink is not
complete, the hue or colour impression visible to the hu-
man eye is influenced by the order of the ink layers form-
ing the pixel P. The symmetric order of the ink layers
shown in figure 2D has the advantage that a good bal-
ance between the colour components cyan and yellow
is achieved. The main advantage, however, results from
the fact that exactly the same order of ink layers is ob-
tained when a green pixel P is printed in the return scan
pass of the printhead 14. Then, the only difference would
be that the nozzle arrays are energized in reverse order,
i.e. C2-Y2-Y1-C1, but the order of colours would be
same. Thus, when a solid green surface area is to be
printed on the recording sheet, the hue or colour impres-
sion of this area will be uniform even if the height of the
area is larger than the height of the nozzle arrays, and,
accordingly, the area is composed of stripes printed al-
ternatingly in forward and return scan passes.
[0030] It will be understood that the same holds true
for other mixed colours formed by other combinations of
the three basic colour components.
[0031] The printhead 10 may comprise additional noz-
zle arrays for black ink, which have not been shown here
for simplicity.
[0032] The invention is not limited to the case that a
pixel P is formed by two dots of the same colour. If the
printing resolution is increased further and, accordingly,
the volume of the ink droplets is decreased further, it may
be possible to employ a printhead with four nozzle arrays
for each colour. Again, these arrays would be arranged
such that the sequence of colours is mirror-symmetric.
[0033] In the example shown in figures 2A-D, for rea-
sons of simplicity, it has been assumed that each pixel
P has essentially the same dimensions in the main scan-
ning direction X and the sub-scanning direction Y, so that
the printed image would consist of a pattern of square
pixels. This is however not part of the invention. Figures
3A-D and figures 4A-D illustrate an embodiment, in which
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a pattern of elongated rectangular pixels is used, as is
shown in figure 5. In this embodiment, the pixels P are
elongated in the main scanning direction X, so that the
printing resolution in the sub-scanning direction Y would
be higher than in the main scanning direction. As is further
shown in figure 5, the ink dots 34, 36 formed by individual
ink droplets have an essentially circular shape, and the
elongated shape of the pixel P is obtained by a slight
offset of the dots 34, 36. In other words, the dots super-
posed one on the other are not exactly congruent, al-
though at there is still a significant overlap between these
dots.
[0034] As is further shown in figure 5, there is also a
certain overlap of the dots 34, 36 with the neighbouring
pixels. This is necessary in order to be able to print solid
areas without any voids between the adjacent pixels. In
figures 3A-D and 4A-D, however, this overlap from pixel
to pixel has been neglected for simplicity.
[0035] Figures 3A-D and 4A-D illustrate the locations
of four subsequent pixels P1, P2, P3 and P4 in the main
scanning direction X, and it is assumed that a green line
is to be printed which has width in the X-direction of three
pixel, but which is centered on the boarder line between
the pixels P2 and P3. It may further be assumed that the
ink dots printed with the nozzles of the block 24 are slight-
ly offset from the center positions of the pixels in the -X-
direction (to the right in figure 3), whereas the ink dots
printed with the block 26 are offset in +X-direction. These
offsets may be obtained either by the physical arrange-
ment of the blocks 24, 26 on the carriage 16 or by a
suitable time delay between the timings at which the noz-
zles of the two blocks are energized.
[0036] In figures 3A-D, the printhead 14 moves in the
+X-direction (to the left) in a forward scan pass. In figure
3A, the first cyan nozzle array C1 has passed over the
pixels P1-P4 and has printed cyan dots 30 in each of the
pixels P2, P3 and P4. In figure 3B, the first yellow nozzle
array Y1 has passed over the pixels and has printed yel-
low dots 32 right on top of each of the dots 30. The nozzles
of the block 24 are not energized for the pixel P1.
[0037] Fln figure 3C, the second yellow nozzle array
Y2 has passed over the pixels and has been energized
for printing the second yellow dot 34 in the pixels P1-P3
but not in the pixel P4. It will be observed that the dots
34 are shifted to the left end of the respective pixels. In
figure 3D, the second cyan nozzle array C2 has passed
over the pixels and has printed the top-layer cyan dots
36 in each of the pixels P1-P3.
[0038] As a result, the pixels P2 and P3 are formed by
four partly overlapping colour layers with symmetric col-
our sequence. The pixels P1 and P4 are each formed by
only two dots or colour layers with mutually opposite col-
our sequence, and these dots are placed directly adja-
cent to the pixels P2 and P3, repectively. The optical
density of the pixels P1 and P4 is smaller than that of the
pixels P2 and P3, and the overall impression will be that
of a green line having a width of approximately 3 pixel.
Thus, the offset of the dots formed by the nozzle blocks

24 and 26 is used to improve the printing resolution in
the main scanning direction X.
[0039] Figures 4A-D illustrate the printing procedure
for another section of the green line, which is printed dur-
ing a return scan pass of the printhead. It can be seen
that the arrangement of dots and the layer structure of
the pixels in figures 4A-D is just the mirror image of what
is shown in figures 3A-D. In the internal parts of the green
line, i.e. in the pixels P2 and P3, the resulting hue or
colour impression will be the same in in the forward and
return scan passes, i.e. the hue is independent of the
direction of the scan pass. A shift in hue occurs only for
the pixels P1 and P4 which form the edge of the green
line. However, since these shifts in hue are limited to less
than one pixel in the direction normal to the edge, they
are not perceptible to the human eye, and the formation
of visible artefacts due to the opposite scan pass direc-
tions is prevented as in the first embodiment.
[0040] Figures 6A-D illustrate an embodiment in which
the pixels P, Q are elongated in the sub-scanning direc-
tion Y. This may be achieved for example by an appro-
priate offset of the blocks 24, 26 in the sub-scanning di-
rection. Figures 6A-D illustrate the process of printing a
two-pixel wide green line which extends in the main scan-
ning direction.
[0041] In figure 6A, the first cyan and yellow dots 30,
32 for the pixel P have been printed with the lowermost
nozzles 22 of the nozzle arrays C1, Y1 of the block 24.
In figure 6B, the second yellow and cyan dots 34, 36 have
been printed with the block 26, and the forward scan pass
has been completed.
[0042] Then, the recording sheet 12 is advanced, so
that the pixels Q of the next line can be printed with the
uppermost nozzles 22 in the return scan pass. In figure
6C, the first cyan and yellow dots 30, 32 have been print-
ed with the nozzle arrays C2, Y2 of the block 26 moving
in -X-direction. Finally, in figure 6D, the second yellow
and cyan dots 34, 36 for the pixel Q are printed with the
block 24. It can be seen that the pixels Q and P in figure
6D have the same sequence of colour layers and are
mirror images of each other only in respect to the offset
of the dots. This offset, however, does not have a notice-
able influence of the colour impression, so that no change
in hue will be observed and the boarder between the
image lines printed in the forward and return scan passes.
Just as in the previous embodiment, it is possible in the
embodiment shown in figures 6A-D to improve the res-
olution (but this time in the sub-scanning direction Y) by
printing "half pixels" with only the block 24 and only the
block 26, respectively.

Claims

1. Method of colour printing with an ink jet printer having
a printhead (10) which is reciprocatingly moved in
forward and return scan passes in a main scanning
direction (X), in which an even number of nozzle ar-
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rays (C1, M1, Y1; Y2, M2, C2) is provided for each
of at least two colours, and said nozzles arrays are
in a symmetrical sequence of colours arranged in
the main scanning direction (X), characterized in
that, for printing a single pixel (P; P2; P3; Q) com-
posed of at least two colours with high density, ink
dots (30, 32, 34, 36) of each of these colours are
formed in even numbers by activating the corre-
sponding nozzles (22) of the symmetrically arranged
arrays at appropriate timings in the same scan pass
of the printhead (14), wherein said single pixel (P;
P2; P3; Q) is elongated in either the main scanning
direction (X) or a sub-scanning direction (Y), result-
ing in an unisotropic printing resolution.

2. Method according to claim 1, wherein ink dots (30,
36; 32, 34) of the same colour and composing the
same pixel (P2, P3) are formed with substantial over-
lap but slightly offset in the main scanning direction
(X), and said pixel (P2, P3) is elongated in the main
scanning direction (X).

3. Method according to claim 1, wherein ink dots (30,
36; 32, 34) of the same colour and composing the
same pixel (P, Q) are formed with substantial overlap
but slightly offset in the sub-scanning direction (Y),
and said pixel (P. Q) is elongated in the sub-scanning
direction (Y).

4. Ink jet colour printer comprising:

- a printhead (14) which is reciprocatingly moved
in forward and return scan passes in a main
scanning direction (X), in which an even number
of nozzles arrays (C1, M1, Y1; Y2, M2, C2) is
provided for each of at least two colours, and
said nozzle arrays are in a symmetrical se-
quence of colours arranged in the main scanning
direction, and
- a control unit (28) energizing the nozzles (22)
of the nozzle arrays in accordance with the im-
age information to be printed,

characterized in that the control unit (28) is ar-
ranged for activating the nozzles (22) of the arrays
at appropriate timings such that, for printing a single
pixel (P; P2, P3; Q) composed of at least two colours
with high density said single pixel (P: P2: P3: Q) be-
ing elongated in either the main scanning direction
(X) or a sub-scanning direction (Y), resulting in an
unisotropic printing resolution, ink dots (30, 32, 34,
36) of each of said colours are formed in even num-
bers in the same scan pass of the printhead (14).

5. Printer according to claim 4, wherein the nozzle ar-
rays (C1, M1, Y1; Y2, M2, C2) are arranged in the
main scanning direction (X) in an even number of
blocks (24, 26) which each include one nozzle array

of each colour.

6. Printer according to claim 5, wherein the blocks (24,
26) have an identical construction and are mirror-
symmetric with respect to the median plane (E) ex-
tending in parallel with the main scanning direction
(X) and normal to the sub-scanning direction (Y), and
one half of the total number of blocks (24, 26) is
mounted to the printhead (14) in reserve orientation
relative to the other half of the blocks.

7. Printer according to any of the claims 4 to 6, wherein
the nozzle arrays (C1, C2; M1, M2; Y1, Y2) of the
same colour are arranged such that their nozzles
(22) are offset from one another in the sub-scanning
direction (Y) by an amount smaller than the dimen-
sion of the pixel (P, Q) in that direction.

Patentansprüche

1. Farbdruckverfahren mit einem Tintenstrahldrucker,
der einen Druckkopf (10) hat, welcher hin- und her-
gehend in Vorwärts- und Rückkehrabtastdurchgän-
gen in einer Hauptabtastrichtung (X) bewegt wird,
welcher mit einer geraden Anzahl von Düsenaufrei-
hungen (C1, M1, Y1; Y2, M2, C2) für jede von we-
nigstens zwei Farben versehen ist, und in welchem
die genannten Düsenaufreihungen in der Hauptab-
tastrichtung (X) in einer symmetrischen Reihenfolge
von Farben angeordnet sind, dadurch gekenn-
zeichnet, daß zum Drucken eines einzelnen, aus
wenigstens zwei Farben zusammengesetzten Pi-
xels (P; P2; P3: Q) mit hoher Dichte Tintenpunkte
(30, 32, 34, 36) jeder dieser Farben in geraden An-
zahlen durch Aktivieren der entsprechenden Düsen
(22) der symmetrisch angeordneten Aufreihungen
an geeigneten Zeitpunkten in demselben Abtast-
durchgang des Druckkopfes (14) gebildet werden,
wobei das genannte einzelne Pixel (P; P2; P3; Q) in
entweder der Hauptabtastrichtung (X) oder einer Un-
terabtastrichtung (Y) verlängert ist, resultierend in
einer nichtisotropen Druckauflösung.

2. Verfahren nach Anspruch 1, wobei Tintenpunkte
(30, 36; 32, 34) derselben Farbe, die dasselbe Pixel
(P2, P3) bilden, mit wesentlicher Überlappung, aber
geringfügig in der Hauptabtastrichtung (X) versetzt
gebildet werden und das genannte Pixel (P2, P3) in
der Hauptabtastrichtung (X) verlängert ist.

3. Verfahren nach Anspruch 1, wobei Tintenpunkte
(30, 36; 32, 34) derselben Farbe, die dasselbe Pixel
(P, Q) bilden, mit wesentlicher Überlappung, aber
geringfügig in der Unterabtastrichtung (Y) versetzt
gebildet werden und das genannte Pixel (P, Q) in
der Unterabtastrichtung (Y) verlängert ist.
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4. Tintenstrahlfarbdrucker, aufweisend:

- einen Druckkopf (14), der hin- und hergehend
in Vorwärts- und Rückkehrabtastdurchgängen
in einer Hauptabtastrichtung (X) bewegt wird,
welcher mit einer geraden Anzahl von Düsen-
aufreihungen (C1, M1, Y1; Y2, M2, C2) für jede
von wenigstens zwei Farben versehen ist, und
in welchem die genannten Düsenaufreihungen
in einer symmetrischen Reihenfolge von Farben
in der Hauptabtastrichtung angeordnet sind,
und
- eine Steuereinheit (28), die die Düsen (22) der
Düsenaufreihungen entsprechend der zu druk-
kenden Bildinformation erregt,

dadurch gekennzeichnet, daß die Kontrolleinheit
(28) dazu eingerichtet ist, die Düsen (22) der Aufrei-
hungen an geeigneten Zeitpunkten zu aktivieren, so
daß zum Drucken eines einzelnen, aus wenigstens
zwei Farben zusammengesetzten Pixels (P; P2, P3;
Q) mit hoher Dichte, wobei das genannte einzelne
Pixel (P; P2; P3; Q) in entweder der Hauptabtast-
richtung (X) oder einer Unterabtastrichtung (Y) ver-
längert ist, resultierend in einer nichtisotropen
Druckauflösung, Tintenpunkte (30, 32, 34, 36) jeder
der Farben in geraden Anzahlen in demselben Ab-
tastdurchgang des Druckkopfs (14) gebildet werden.

5. Drucker nach Anspruch 4, wobei die Düsenaufrei-
hungen (C1, M1, Y1; Y2, M2. C2) in der Hauptabta-
strichtung (X) in einer geraden Anzahl von Blöcken
(24, 26) angeordnet sind, die jeweils eine Düsenauf-
reihung jeder Farbe umfassen.

6. Drucker nach Anspruch 5, wobei die Blöcke (24, 26)
einen identischen Aufbau haben und spiegelsymme-
trisch in Bezug auf die Mittelebene (E) sind, welche
sich parallel mit der Hauptabtastrichtung (X) und
senkrecht zu der Unterabtastrichtung (Y) erstreckt,
und eine Hälfte der Gesamtanzahl von Blöcken (24,
26) an dem Druckkopf (14) in umgekehrter Orientie-
rung relativ zu der anderen Hälfte der Blöcke ange-
bracht ist.

7. Drucker nach einem der Ansprüche 4 bis 6, wobei
die Düsenaufreihungen (C1, C2; M1, M2; Y1, Y2)
derselben Farbe so angeordnet sind, daß ihre Düsen
(22) zueinander in der Unterabtastrichtung (Y) um
einen Betrag versetzt sind, welcher kleiner ist als die
Ausdehnung des Pixels (P. Q) in dieser Richtung.

Revendications

1. Procédé d’impression en couleurs au moyen d’une
imprimante à jet d’encre ayant une tête d’impression
(10) qui se déplace alternativement selon des cycles

de balayage aller et retour dans une direction de
balayage principale (X), où un nombre pair de ran-
gées de buses (C1, M1, Y1 ; Y2, M2, C2) est prévu
pour chacune des au moins deux couleurs et lesdites
rangées de buses sont disposées selon un ordre sy-
métrique des couleurs dans la direction de balayage
principale (X), caractérisé en ce que, pour imprimer
un seul pixel (P ; P2 ; P3 ; Q) composé d’au moins
deux couleurs en obtenant une forte densité, les
points d’encre (30, 32, 34, 36) de chacune de ces
couleurs sont formés par nombres pairs en activant
les buses correspondantes (22) des rangées de bu-
ses disposées symétriquement à des rythmes ap-
propriés au cours du même cycle de balayage de la
tête d’impression (14), où ledit pixel unique (P ; P2 ;
P3 ; Q) est allongé soit dans la direction de balayage
principale (X) soit dans une direction de balayage
mineure (Y), ce qui permet d’obtenir une résolution
d’impression non isotrope.

2. Procédé selon la revendication 1, dans lequel les
points d’encre (30, 36 ; 32, 34) de même couleur et
composant le même pixel (P2, P3) sont formés avec
un chevauchement important mais avec un léger dé-
calage dans la direction de balayage principale (X)
et ledit pixel (P2, P3) est allongé dans la direction
de balayage principale (X).

3. Procédé selon la revendication 1, dans lequel les
points d’encre (30, 36 ; 32, 34) de même couleur et
composant le même pixel (P, Q) sont formés avec
un chevauchement important mais avec un léger dé-
calage dans la direction de balayage mineure (Y) et
ledit pixel (P, Q) est allongé dans la direction de ba-
layage mineure (Y).

4. Imprimante couleur à jet d’encre comprenant :

une tête d’impression (14) qui se déplace alter-
nativement selon des cycles de balayage aller
et retour dans une direction de balayage princi-
pale (X), dans laquelle un nombre pair de ran-
gées de buses (C1, M1, Y1 ; Y2, M2, C2) est
prévu pour chacune des au moins deux couleurs
et lesdites rangées de buses sont disposées se-
lon un ordre symétrique de couleurs dans la di-
rection de balayage principale, et
une unité de commande (28) activant les buses
(22) des rangées de buses selon l’information
imagée à imprimer,

caractérisée en ce que l’unité de commande (28)
est aménagée pour activer les buses (22) des ran-
gées à des rythmes appropriés de sorte que, pour
imprimer un pixel unique (P ; P2 ; P3 ; Q) composé
d’au moins deux couleurs en obtenant une forte den-
sité, ledit pixel unique (P ; P2 ; P3 ; Q) étant allongé
soit dans la direction de balayage principale (X) soit
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dans une direction de balayage mineure (Y), ce qui
donne une résolution d’impression non isotrope, les
points d’encre (30, 32, 34, 36) de chacune desdites
couleurs sont formés en nombres pairs au cours du
même cycle de balayage de la tête d’impression
(14).

5. Imprimante selon la revendication 4, dans laquelle
les rangées de buses (C1, M1, Y1 ; Y2, M2, C2) sont
disposées dans la direction de balayage principale
(X) en nombre pair de blocs (24, 26) qui comprennent
chacun une rangée de buses de chaque couleur.

6. Imprimante selon la revendication 5, dans laquelle
les blocs (24, 26) ont une configuration identique et
sont symétriques en miroir par rapport au plan mé-
dian (E) s’étendant parallèlement à la direction de
balayage principale (X) et perpendiculairement à la
direction de balayage mineure (Y) et la moitié du
nombre total des blocs (24, 26) est fixée sur la tête
d’impression (14) selon une orientation inverse par
rapport à l’autre moitié des blocs.

7. Imprimante selon l’une quelconque des revendica-
tions 4 à 6, dans laquelle les rangées de buses (C1,
C2 ; M1, M2 ; Y1, Y2) de même couleur sont dispo-
sées de sorte que leurs buses (22) soient décalées
l’une par rapport à l’autre dans la direction de ba-
layage mineure (Y) d’une quantité inférieure à la di-
mension du pixel (P, Q) dans cette direction.
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