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Description

[0001] The invention relates generally to ink jet printing
and more particularly to ink jet colour printing.
[0002] A typical ink jet colour printer has a printhead
which is movable back and forth relative to a recording
medium, e.g. a sheet of paper, in a main scanning direc-
tion. A plurality of nozzle arrays, at least one for each
colour, are mounted on the printhead side-by-side in the
main scanning direction. Each nozzle array has a plurality
of nozzles arranged in one or more rows which extend
in a sub-scanning direction in which the recording sheet
is fed past the printhead, i.e. a direction orthogonal to the
main scanning direction. In order to print an image on
the recording sheet, ink droplets are expelled from the
various nozzles, so that dots (pixels) are formed on the
recording sheet. The positions of the dots formed on the
recording sheet depend on the mechanical structure of
the printhead. Further, the position in the main scanning
direction depends on the timings at which the nozzles
are energized during the continuous movement of the
printhead, whereas the positions in the sub-scanning di-
rection depend on the feed distance over which the re-
cording sheet is fed after each scan pass of the printhead.
[0003] In order to obtain an artifact-free printed image
of high quality, it is necessary that the dots are formed
on the recording sheet with high positional accuracy. This
is particular the case in a colour printer, because coloured
seams would be visible in the printed image if the posi-
tions of the dots of different colours, which are formed
by different nozzle arrays, were not adjusted correctly.
In addition, even in a mono-colour printer, positional de-
viations of the dots in the sub-scanning direction would
result in the occurrence thin lines with reduced or in-
creased image density which separate the image areas
that are formed during subsequent scan passes of the
printhead.
[0004] In a so-called bubble-jet printer, the ink droplets
are formed by heating the liquid ink, so that part of the
ink is evaporated abruptly and creates a pressure which
causes an ink droplet to be expelled from the nozzle. In
a so-called hot melt ink jet printer, the ink is solid at room
temperature and has to be heated above its melting point
when the printer is operating. In this type of printer, the
pressure for expelling the ink droplets is typically created
by means of piezoelectric actuators. In any case, the
printhead will be subject to temperature changes, and
these temperature changes will influence the operating
conditions of the printhead.
[0005] US-A-5 864 349 discloses an ink jet printer in
which a temperature sensor is mounted on the printhead
for monitoring the operating conditions of the printhead.
US-A-4 544 931 and US-A-5 477 245 disclose ink jet
printers in which the signal of a temperature sensor
mounted on the printhead is used for controlling a fre-
quency or pulse width of pulses with which the nozzles
of the printhead are energized. JP-A-60 222 258 disclos-
es an ink jet printer in which a print skew detector is

mounted outside of the margin of the recording sheet,
and the printhead is controlled to print dots on this de-
tector during both the forward and the return scan pass
of the printhead. By comparing the positions of the dots
formed in the forward and return scan passes, the de-
tector monitores the effect of a skew of the ink droplets
which is caused by the movement of the printhead. When,
due to temperature and moisture, any change in the con-
ditions of the nozzles and the printhead carriage leads
to a positional deviation of the dots formed in the forward
and return strokes of the printhead, the detector will in-
dicate these deviations and will cause the control system
of the printer to perform an appropriate correction.
[0006] It is an object of the present invention to reduce
the influence of the temperature of the printhead on the
positional accuracy of dot formation without any need for
complex detection systems.
[0007] According to the invention this object is
achieved by a method of controlling an ink jet printer and
by an ink jet printer as indicated in the independent
claims.
[0008] The invention is based on the consideration that
the influence of the temperature of the printhead on the
positions where the dots are formed on the recording
medium is mainly due to thermal expansion of the print-
head. According to the general concept of the invention,
at least one temperature sensor on the printhead is used
for monitoring the temperature of the printhead or the
temperature distribution within the printhead, so as to
predict the effect of thermal expansion of the printhead
on the nozzle positions on the basis of the known thermal
expansion behavior of the printhead. Then, the predicted
thermally induced positional offsets of the nozzles are
compensated for by an appropriate control of the feed
distance. Thus, it is sufficient to provide one or more tem-
perature sensors for making the printer more robust
against temperature changes of the printhead and for
improving the positional accuracy in the dot formation.
[0009] In general, the printhead will undergo thermal
expansion in all three dimensions and, as a result, the
positions of the nozzles may be offset in the sub-scanning
direction (X-direction), the main scanning direction (Y-
direction) and also in the direction normal to the plane of
the recording medium (Z-direction). Even the offset in
the Z-direction may influence the positions of the dots,
because it influences the distance between the nozzle
and the recording medium and hence the time of flight
of the ink droplets. Since, due to the movement of the
printhead, the ink droplets have a velocity component in
the main scanning direction (skew), an offset in the nozzle
position in the Z-direction will lead to an offset in the dot
position in the Y-direction. As the printhead moves in Y-
direction, the deviations of the dot position in this Y-di-
rection caused by nozzle offsets in the Y- and Z-directions
can be compensated for by appropriately correcting the
timings at which the nozzles are energized. A corre-
sponding technique is disclosed in US-A-6109719.
[0010] Offsets of the nozzle positions in the X-direction
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can be compensated for by appropriately correcting the
feed distance of the recording medium. More specifically,
when a nozzle array has a row of nozzles extending in
the X-direction, the feed distance of the recording sheet
between two subsequent scan passes of the printhead
must be equal to the distance between the first and the
last nozzle of the row plus the distance between two im-
mediately adjacent nozzles of the row. Since these dis-
tances, especially the comparatively large distance be-
tween the first and the last nozzle, may vary in response
to temperature changes, the feed distance of the record-
ing sheet should be adapted accordingly.
[0011] In addition, depending on the structure of the
printhead, thermal expansion of the mounting structure
of the printhead may also cause a shift of the nozzle
array, as a whole, in the X-direction. As long as the tem-
perature is essentially constant over the time which is
needed for printing one page, this shift will only lead to
a minor shift of the printed image as a whole on the re-
cording sheet and may be neglected. If, however, sub-
stantial temperature changes may occur between two
printing operations in immediately adjacent or overlap-
ping image areas, then this total shift of the nozzle array
should be compensated as well.
[0012] It will generally depend upon the structure of
the printhead and its mounting structure and on the re-
quired level of accuracy whether the nozzle offsets in all
three directions, X, Y and Z or only selected ones of these
offsets need to be compensated for.
[0013] The term "temperature sensor", as used in the
description given above, should be interpreted in a broad
sense. More precisely, what actually needs to be meas-
ured is a parameter that is correlated to the thermal ex-
pansion of the printhead and thus permits to determine
the thermally induced offsets of the nozzle positions. In
many known temperature sensors, the principle of tem-
perature measurement is itself based on the measure-
ment of the thermal expansion of a medium whose ther-
mal expansion coefficient is known. Thus, it is also pos-
sible according to the invention to measure the temper-
ature-dependent distance between two predetermined
points on the printhead and to take this distance as a
parameter which implicitly indicates the temperature of
the printhead and thereby permits to determine the ther-
mally induced positional offsets of the various nozzles.
[0014] More specific optional features of the invention
are indicated in the dependent claims.
[0015] In a preferred embodiment, a predetermined
point on the printhead is taken as a reference position in
the Y-direction, and the absolute position of this point is
directly measured with a linear encoder. Then, the Y-
positions of the various nozzles are given as tempera-
ture-dependent distances between the nozzles and the
reference position.
[0016] To determine the positions of the nozzles in X-
and Z-directions, the printhead may be mounted slidably
on a guide rail which defines a fixed reference position
in the X- and Z-directions, so that the X- and Z-coordi-

nates of the nozzles can again be given by temperature-
dependent distances to the rexpectiv reference posi-
tions.
[0017] If the temperature of the printhead as a whole
can be assumed to be uniform and if the structure of the
printhead which determines the thermal expansion be-
havior is made of only a single material, e.g. aluminum,
the temperature may be measured with a single temper-
ature sensor, and the temperature-dependent relative
positions of the nozzles may be calculated from the
known thermal expansion coefficient of this material. On
the other hand, if the printhead is composed of different
materials, then the different thermal expansion coeffi-
cients of these materials may be taken into account in
the calculation. As an alternative, it is possible to measure
the relative positions of the nozzles at different temper-
atures in advance and to store the results in a look-up
table in the control system of the printer.
[0018] If it is expected that the temperature of the print-
head will, in operation, be non-uniform, then it is possible
to employ a plurality of the temperature sensors, so that
the temperature distribution within the printhead can be
determined with sufficient accuracy by interpolation tech-
niques, and the local thermal expansions can be calcu-
lated on the basis of this temperature distribution.
[0019] 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 to which the invention is applica-
ble;

Fig. 2 is a diagrammatic front view of a printhead for
explaining the method according to the inven-
tion;

Fig. 3 is a diagrammatic front view of a printhead ac-
cording to a modified embodiment; and

Fig. 4 is a schematic cross-sectional view of a print-
head according to another embodiment.

[0020] 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 X. A printhead 14
is moved back and forth along the platen 10 in a main
scanning direction Y and comprises a carriage 16 mount-
ed on guide bares 18, 20 and carries a number of nozzle
arrays 22, at least one for each colour, which are ar-
ranged in the main-scanning direction Y. Each nozzle
array comprises a number of nozzles 24 which, in the
example shown, are arranged on a single straight line
extending in the sub-scanning direction X. The pitch of
the nozzles 24, i.e. the vertical distance of neighbouring
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
24 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
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thermal actuators (bubble-jet) or by means of piezoelec-
tric actuators, for example.
[0021] When the printhead 14 makes a forward scan
pass in the +Y-direction, a number of image lines is print-
ed 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 plus a single
pitch, and another group of lines is printed during the
return scan pass of the printhead 14.
[0022] The printhead 14 is connected to a control unit
26 which controls the actuators for the various nozzles
24 in accordance with the image information of the image
to be printed. The control unit 26 also controls the platen
10 for feeding the recording sheet 12.
[0023] As is shown in figure 2, the carriage 16 of the
printhead 14 has a reference mark 28 which defines a
fixed reference position Y0 for the Y coordinates of the
nozzles 24 of all nozzle arrays 22. The absolute position
of the reference mark 28 in the printer is detected by
means of a linear encoder 30.
[0024] The temperature of the carriage 16, which may
be considered to be a plate or frame of aluminum, is
measured in two positions by means of temperature sen-
sors T1 and T2. The signals of these temperature sensors
are transmitted to the control unit 26 and may be aver-
aged in order to obtain the overall temperature of the
printhead 14. As an alternative, the two temperature sig-
nals may be evaluated separately, one for each half of
the carriage 16. At a given standard temperature, the
nozzle positions of the nozzle arrays 22 relative to the
reference position Y0 are given by the values d1, d2, ...,
dn. When the temperature of the printhead is increased,
the printhead, mainly the carriage 16, will undergo ther-
mal expansion, as is indicated in broken lines in figure
2. As a result, the nozzles positions of each nozzle array
22 are shifted by a thermally induced offset ∆d1, ..., ∆dn.
In the control unit 26, these offsets are calculated on the
basis of the measured temperature and the known ther-
mal expansion coefficient of aluminum. When these off-
sets are divided by the known scanning speed of the
printhead 14 in Y-direction, one obtains, for each nozzle
array 22, a correction time by which the timings for en-
ergizing the nozzles must be delayed or advanced in or-
der to compensate for the thermal expansion of the print-
head. As a result, ink dots of different colour, which are
generated by the different nozzle arrays 22, may be su-
perposed directly one upon the other, or, more generally,
the positional relationship between the dots may be pre-
served, irrespective of any temperature changes of the
printhead. If the offsets are larger than (integer times)
the distance between two pixels on the recording sheet
in the main scanning direction, then, in a preffered em-
bodiment, the delay or advancement of the timings is
carried out only to compensate that part of the offsets
that is larger than this distance. The part of the offset that
is exactly the same as (integer times) the distance be-
tween two pixels is in this embodiment carried out by
displacing the printhead over this distance. This way, the

actual timing delay or advancement is only used for com-
pensating the small deviations in between the pixels,
which is a further improvement of the method according
to the invention.
[0025] Figure 3 illustrates an embodiment in which the
printhead 14 is not provided with any temperature sen-
sors but, instead, a second reference mark 32 is provided
on the carriage 16. The position of the second reference
mark 32 can also be measured by means of the linear
encoding 30. At standard temperature, the distance be-
tween the reference marks 28 and 32 is D. Thermal ex-
pansion leads to a change of this distance by a value ∆D
which can exactly be measured with the linear encoding.
If desired, the temperature of the carriage 16 (which is
assumed to be uniform in this case) can be calculated
by dividing the ratio ∆D/D through the thermal expansion
coefficient. However, the offsets ∆d1 ... ∆di ... ∆dn for
each nozzle array 22 can dirictly be obtained according
to the formula:

[0026] While only the effect of thermal expansion in
the main scanning direction Y has been considered in
the embodiments discussed above, figure 4 exemplifies
the effects of thermal expansions in the directions X and
Z. In the embodiment shown in figure 4, a printhead 34
has a carriage 36 which is slidably mounted on a single
guide rail 38 which extends in the main scanning direction
Y. The central axis of the guide rail 38 defines a fixed
referenced position X0 for the sub-scanning direction X
and a fixed reference position Z0 for the Z-direction in
which the ink droplets are expelled.
[0027] The carriage 36 has two support bars 40, 42,
and the nozzle arrays 22 (only one of which is visible in
figure 4) are held between these support bars by means
of mounting frames 44. Each mounting frame is held on
the support bars 40, 42 with positioning pins 46, 48 which
engage into positioning holes of the support bars 40, 42,
respectively.
[0028] It is assumed here that the material of the nozzle
arrays 22 is different from that of the carriage 36, so that
these components may undergo differential thermal ex-
pansion. This is why only the positioning pin 46 is fitted
into the corresponding positioning hole without play,
whereas the positioning pin 48 is received in an elongated
positioning hole of the support bar 42 so that it has a little
play in X-direction. The nozzles of the nozzle arrays 22
are not visible in figure 4, but the positions of the first
nozzle a and the last nozzle b of the row of nozzles are
indicated in the drawing. The temperatures of the nozzle
arrays 22 are monitored by means of temperature sen-
sors T3. A separate temperature sensor may be provided
for each nozzle array, and the measured temperatures
may be averaged. Another temperature sensor T1 de-
tects the temperature of the carriage 36.
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[0029] The free end of the carriage 36 may be guided
by an auxiliary guide rail 50, which, however, does not
restrain the thermal expansion of the carriage.
[0030] The recording sheet 12 is in this embodiment
passed over two feed rollers 52 so that the printing region
is held in parallel with the front face of the nozzle arrays
22. This assures that the ink droplets expelled from the
various nozzles all have to travel the same distance until
they impinge on the recording sheet 12.
[0031] The effect of thermal expansion of the carriage
36 and the nozzle arrays 22 is again indicated by broken
lines. It can be seen that the thermal expansion of the
carriage 36, mainly of the support bars 40, 42, in Z-di-
rection leads to an offset ∆z in the distance between the
front face of the nozzle arrays 22 and the recording sheet
12. Dividing this offset ∆z by the known velocity of the
ink droplets in Z-direction gives a change ∆t in the time
of flight of the ink droplets. Since the printhead 34 is
moved in the main scanning direction Y when the ink
droplets are ejected, the ink droplets also have a velocity
component in the Y-direction, and this would give rise to
a deviation in the Y-position of the dots formed on the
recording sheet. In order to compensate for this effect,
the energizing timings for the nozzles must be delayed
by the time ∆t. The offset ∆z can be calculated from the
distance between the nozzles and the reference position
Z0 at standard temperature, the temperature measured
by the temperature sensor T1 and the known thermal
expansion coefficient of the carriage 36.
[0032] The thermal expansion of the carriage and the
nozzle arrays in the sub-scanning direction X influences
the feed distance F over which the recording sheet 12
must be fed between two subsequent scan passes of the
printhead.
[0033] At standard temperature, the height of the noz-
zle array 22, i.e. the distance between the first nozzle a
and the last nozzle b is H0. If it is assumed that the nozzle
array has N nozzles arranged in a single row and the
pitch of the nozzles, i.e. the distance between two adja-
cent nozzles is p, then: H0 = (N-1) p. Thus, in order to
obtain equidistant lines of printed pixels on the recording
sheet 12, the sheet must be fed in X-direction over a feed
distance F = N.p = N H0/(N-1). However, if the nozzle
array 22 has undergone thermal expansion and the dis-
tance between the nozzles a and b has changed to H1
(offset = H1 - H0), then the feed distance is F = N H1/(N-
1). H1 can be calculated from the height H0 at standard
temperature, the temperature measured with the tem-
perature sensor T3 and the thermal expansion coefficient
of the nozzle array 22.
[0034] In addition, as is shown in figure 4, thermal ex-
pansion of the carriage 36 in X-direction gives rise to an
offset ∆a in the position of the first nozzle a in X-direction.
This offset may be ignored as long as it is constant over
the printing time. However, if the temperature of the car-
riage 36 and hence the offset ∆a are not constant, then
the feed distance F should also be corrected by the dif-
ference between the current offset a and the previous

offset that had been obtained at the beginning of the last
scan pass. In general, a correction of this type will only
be necessary if the printing process is interrupted for a
considerable time during which the temperature of the
carriage may change or if, e.g. in a plotting mode of the
printer, the recording sheet 12 is fed forward and rear-
ward in order to print multiple images that are superposed
one upon the other. The offset ∆a can be calculated from
the known distance between the nozzle a and the refer-
ence position X0 at standard temperature, the tempera-
ture measured with the temperature sensor T1 and the
thermal expansion coefficient of the carriage 36. In the
embodiment shown in figure 4, the offsets of the nozzle
arrays 22 in the main scanning direction Y may be com-
pensated in the same manner as has been described in
conjunction with figures 2 and 3.

Claims

1. Method for controlling an ink jet printer comprising a
printhead (34) movable relative to a recording me-
dium (12) in a main scanning direction (Y), and a
feed system (52) for moving the recording medium
relative to the printhead in a sub-scanning direction
(X) orthogonal to said main scanning direction, such
that the recording medium is fed over a controlled
feed distance (F) after each scan pass of the print-
head (34) in the main scanning direction, wherein
the printhead (34) has a plurality of nozzles (a, b)
spaced apart from each other in said sub-scanning
direction (X), the method being characterized by
the steps of:

- measuring at least one parameter that is cor-
related to the thermal expansion of the printhead
(34),
- determining a thermally induced positional off-
set (Da; H1-H0) of the nozzles in the sub-scan-
ning direction (X) on the basis of said at least
one parameter, and
- compensating this offset by controlling the feed
distance (F).

2. Method according to claim 1, wherein the control of
the energizing timings for the nozzles is based on a
measurement of a position, in the main scanning di-
rection (Y), of a fixed point (28) on the printhead (14),
said fixed point (28) defining a reference position
(Y0), and wherein the offsets (∆d1 ... ∆dn) in the main
scanning direction are determined as changes in the
distances (d1 ... dn) of the nozzles (24) from said
reference position (Y0).

3. Method according to any of the preceding claims,
wherein said at least one parameter is a temperature
measured at at least one point of the printhead (14;
34).
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4. Method according to claim 3, wherein the tempera-
tures are measured at different positions on the print-
head (14; 34), and the step of determining the ther-
mally induced positional offset comprises a step of
deriving a temperature distribution of the printhead
from the measured temperatures.

5. Method according to any of the preceding claims,
wherein said at least one parameter is a tempera-
ture-dependent distance (∆D) between two fixed
points (28, 32) of the printhead.

6. Ink jet printer comprising a printhead (34) movable
relative to a recording medium (12) in a main scan-
ning direction (Y), a feed system (52) for moving the
recording medium relative to the printhead in a sub-
scanning direction (X) orthogonal to said main scan-
ning direction, such that the recording medium is fed
over a controlled feed distance (F) after each scan
pass of the printhead (34) in the main scanning di-
rection, wherein the printhead (34) has a plurality of
nozzles (a, b) spaced apart from each other in said
sub-scanning direction (X), and means for measur-
ing at least one parameter correlated to the thermal
expansion of the printhead,
further comprising a control unit (26) for controlling
the ink jet printer, in operation the control unit (26)
executing a control program comprising the steps of:

- measuring at least one parameter that is cor-
related to the thermal expansion of the printhead
(34),
- determining a thermally induced positional off-
set (Da; H1-HO) of the nozzles in the sub-scan-
ning direction (X) on the basis of said at least
one parameter, and
- compensating this offset by controlling the feed
distance (F).

7. Ink jet printer according to claim 6, comprising a print-
head (14; 34) which has a carriage (16; 36) and a
plurality of nozzle arrays (22) mounted on said car-
riage side-by-side in a main scanning direction (Y),
each nozzle array having at least one row of nozzles
(24) extending in the sub-scanning direction (X).

8. Printer according to claim 7, wherein said carriage
(36) is guided on a guide rail (38) which defines fixed
reference positions (X0, Z0) in the sub-scanning di-
rection (X) and the direction normal to the plane of
the recording medium (12).

Patentansprüche

1. Verfahren zur Steuerung eines Tintenstrahldruckers
mit einem Druckkopf (34), der relativ zu einem Auf-
zeichnungsmedium (12) in einer Hauptabtastrich-

tung (Y) beweglich ist, und einem Transportsystem
(52) zum Bewegen des Aufzeichnungsmediums re-
lativ zu dem Druckkopf in einer zu der Hauptabtast-
richtung orthogonalen Unterabtastrichtung (X) der-
art, daß das Aufzeichnungsmedium nach jedem Ab-
tastdurchgang des Druckkopfes (34) in der Haupt-
abtastrichtung über eine kontrollierte Transportdi-
stanz (F) transportiert wird, wobei der Druckkopf (34)
mehrere Düsen (a, b) aufweist, die in der Unterab-
tastrichtung (X) in Abstand zueinander angeordnet
sind, welches Verfahren gekennzeichnet ist durch
die Schritte:

- Messen wenigstens eines Parameters, der mit
der Wärmeausdehnung des Druckkopfes (34)
korreliert ist,
- Bestimmen eines thermisch induzierten Posi-
tionsvorsatzes (Da; H1-H0) der Düsen in der Un-
terabtastrichtung (X) auf der Grundlage dieses
wenigstens einen Parameters, und
- Ausgleichen des Versatzes durch Steuerung
der Transportdistanz (F).

2. Verfahren nach Anspruch 1, bei dem die Steuerung
der Erregungszeiten für die Düsen auf der Messung
einer Position eines festen Punktes (28) auf dem
Druckkopf (14) in der Hauptabtastrichtung (Y) ba-
siert, wobei dieser feste Punkt (28) eine Referenz-
position (Y0) definiert, und wobei die Versätze
(Kd1 ... Kdn) in der Hauptabtastrichtung als Verän-
derungen der Abstände (d1 ... dn) der Düsen (24)
von der Referenzposition (Y0) bestimmt werden.

3. Verfahren nach einem der vorstehenden Ansprüche,
bei dem der wenigstens eine Parameter eine Tem-
peratur ist, die an wenigstens einem Punkt des
Druckkopfes (14; 34) gemessen wird

4. Verfahren nach Anspruch 3, bei dem die Temperatur
an verschiedenen Positionen auf dem Druckkopf
(14; 34) gemessen wird und der Schritt der Bestim-
mung des thermisch induzierten Positionsversatzes
einen Schritt der Herleitung einer Temperaturvertei-
lung des Druckkopfes aus den gemessenen Tem-
peraturen umfaßt.

5. Verfahren nach einem der vorstehenden Ansprüche,
bei dem der wenigstens eine Parameter ein tempe-
raturabhängiger Abstand (KD) zwischen zwei festen
Punkten (28, 32) des Druckkopfes ist.

6. Tintenstrahldrucker mit einem Druckkopf (34), der
relativ zu einem Aufzeichnungsmedium (12) in einer
Hauptabtastrichtung (Y) beweglich ist, einem Trans-
portsystem (52) zum Bewegen des Aufzeichnungs-
mediums relativ zu dem Druckkopf in einer zu der
Hauptabtastrichtung orthogonalen Unterabtastrich-
tung (X) derart, daß das Aufzeichnungsmedium
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nach jedem Abtastdurchgang des Druckkopfes (34)
in der Hauptabtastrichtung über eine kontrollierte
Transportdistanz (F) transportiert wird, wobei der
Druckkopf (34) mehrere Düsen (a, b) aufweist, die
in der Unterabtastrichtung (X) in Abstand zueinander
angeordnet sind, sowie Mittel zur Messung wenig-
stens eines Parameters, der mit der Wärmeausdeh-
nung des Druckkopfes korreliert ist, und mit einer
Steuereinheit (26) zur Steuerung des Tintenstrahl-
druckers, die im Betrieb ein Steuerprogramm aus-
führt, das die folgenden Schritte umfaßt:

- Messen wenigstens eines Parameters, der mit
der Wärmeausdehnung des Druckkopfes (34)
korreliert ist,
- Bestimmen eines thermisch induzierten Posi-
tionsvorsatzes (Da; H1-H0) der Düsen in der Un-
terabtastrichtung (X) auf der Grundlage dieses
wenigstens einen Parameters und
- Ausgleichen des Versatzes durch Steuerung
der Transportdistanz (F).

7. Tintenstrahldrucker nach Anspruch 6, mit einem
Druckkopf (14; 34), der einen Wagen (16; 36) und
mehrere Düsenfelder (22) aufweist, die auf dem Wa-
gen Seite an Seite in einer Hauptabtastrichtung (Y)
montiert sind, wobei jedes Düsenfeld wenigstens ei-
ne Reihe von Düsen (24) aufweist, die in der Unter-
abtastrichtung (X) verläuft.

8. Drucker nach Anspruch 7, bei dem der Wagen (36)
an einer Führungsschiene (38) geführt ist, die in der
Unterabtastrichtung (X) und in der Richtung senk-
recht zur Ebene des Aufzeichnungsmediums (12)
feste Referenzpositionen (X0, Z0) definiert.

Revendications

1. Procédé de commande d’une imprimante à jet d’en-
cre comportant une tête d’impression (34) mobile
par rapport à un support d’enregistrement (12) dans
une direction de balayage principale (Y) et un sys-
tème d’alimentation (52) permettant de déplacer le
support d’enregistrement par rapport à la tête d’im-
pression dans une direction de balayage secondaire
(X) orthogonale par rapport à ladite direction de ba-
layage principale, de sorte que le support d’enregis-
trement soit avancé d’une distance d’alimentation
contrôlée (F) après chaque passage de balayage de
la tête d’impression (34) dans la direction de balaya-
ge principale, où la tête d’impression (34) comporte
une pluralité de buses (a, b) séparées l’une de l’autre
dans ladite direction de balayage secondaire (X), le
procédé étant caractérisé par les étapes
suivantes :

- mesurer au moins un paramètre corrélé à l’ex-

pansion thermique de la tête d’impression (34),
- déterminer un décalage positionnel induit par
la chaleur (Da ; H1-H0) des buses dans la di-
rection de balayage secondaire (X) en fonction
dudit au moins un paramètre, et
- compenser ce décalage en commandant la dis-
tance d’alimentation (F).

2. Procédé selon la revendication 1, dans lequel la
commande des synchronisations d’excitation des
buses est fonction d’une mesure d’une position,
dans la direction de balayage principale (Y), d’un
point fixe (28) sur la tête d’impression (14), ledit point
fixe (28) définissant une position de référence (Y0)
et dans lequel les décalages (∆d1....∆dn) dans la
direction de balayage principale sont déterminés
comme correspondant à des changements de dis-
tances (d1.....dn) des buses (24) par rapport à ladite
position de référence (Y0).

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ledit au moins un paramè-
tre est une température mesurée sur au moins un
point de la tête d’impression (14 ; 34).

4. Procédé selon la revendication 3, dans lequel les
températures sont mesurées à différents emplace-
ments sur la tête d’impression (14 ; 34) et dans lequel
l’étape de détermination du décalage positionnel in-
duit par la chaleur comporte une étape de déduction
d’une répartition des températures de la tête d’im-
pression par rapport aux températures mesurées.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel ledit au moins un paramè-
tre est une distance qui est fonction de la tempéra-
ture (∆D) entre deux points fixes (28, 32) de la tête
d’impression.

6. Imprimante à jet d’encre comportant une tête d’im-
pression (34) mobile par rapport à un support d’en-
registrement (12) dans une direction de balayage
principale (Y), un système d’alimentation (52) per-
mettant de déplacer le support d’enregistrement par
rapport à la tête d’impression dans une direction de
balayage secondaire (X) orthogonale par rapport à
ladite direction de balayage principale, de sorte que
le support d’enregistrement soit avancé d’une dis-
tance d’alimentation contrôlée (F) après chaque
passage de balayage de la tête d’impression (34)
dans la direction de balayage principale, dans la-
quelle la tête d’impression (34) comporte une plura-
lité de buses (a, b) séparées les unes des autres
dans ladite direction de balayage secondaire (X), et
un moyen de mesure d’au moins un paramètre cor-
rélé à l’expansion thermique de la tête d’impression,
contenant en outre une unité de commande (26) per-
mettant de commander l’imprimante à jet d’encre,
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l’unité de commande (26) en cours de fonctionne-
ment exécutant un programme de commande com-
portant les étapes suivantes :

- mesurer au moins un paramètre corrélé à l’ex-
pansion thermique de la tête d’impression (34)
- déterminer un décalage positionnel induit par
la chaleur (Da ; H1-H0) des buses dans la di-
rection de balayage secondaire (X) en fonction
dudit au moins un paramètre, et
- compenser ce décalage en commandant la dis-
tance d’alimentation (F).

7. Imprimante à jet d’encre selon la revendication 6
contenant une tête d’impression (14 ; 34) compor-
tant un chariot (16 ; 36) et une pluralité de séries de
buses (22) installées côte-à-côte sur ledit chariot
dans une direction de balayage principale (Y), cha-
que série de buses comptant au moins une rangée
de buses (24) s’étendant dans la direction de ba-
layage secondaire (X).

8. Imprimante selon la revendication 7, dans laquelle
ledit chariot (36) est guidé sur un rail de guidage (38)
définissant les positions de référence fixes (X0, Z0)
dans la direction de balayage secondaire (X) et dans
la direction normale au plan du support d’enregistre-
ment (12).
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