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Description

Field of the Invention

This invention relates generally to the field of ther-
mal inkjet printers and more particularly to providing a
relatively close printhead-to-medium spacing when
printing high quality black on white text and a relatively
distant printhead-to-medium spacing when printing a
dense full color graphics image.

Background of the Invention

Inkjet printers have gained wide acceptance. These
printers are described by W.J. Lloyd and H.T. Taub in
"Ink Jet Devices,” Chapter 13 of Output Hardcopy
Devices (ed. R.C. Durbeck and S. Sherr, San Diego:
Academic Press, 1988) and U.S. Patents 4,490,728 and
4,313,684. Inkjet printers produce high quality print, are
compact and portable, and print quickly and quietly
because only ink strikes the paper.

An inkjet printer forms a printed image by printing a
pattern of individual dots of ink at particular locations of
an array defined for the print medium onto which the ink
is being applied. The locations are conveniently visual-
ized as being small dots in a rectilinear array. The loca-
tions are sometimes "dot locations”, "dot positions”, or
"pixels". Thus, the printing operation can be viewed as
the filling of a pattern of dot locations with dots of ink.

Inkjet printers print dots by ejecting very small
drops of ink onto the print medium and typically include
a movable carriage that supports one or more print-
heads each having ink ejecting nozzles. The carriage
traverses over the surface of the print medium, and the
nozzles are controlled to eject drops of ink at appropri-
ate times pursuant to command of a microcomputer or
other controller, wherein the timing of the application of
the ink drops is intended to correspond to the pattern of
pixels of the image being printed.

The typical inkjet printhead (i.e., the silicon sub-
strate, structures built on the substrate, and connections
to the substrate) uses liquid ink (i.e., dissolved colorants
or pigments dispersed in a solvent). It has an array of
precisely formed nozzles attached to a printhead sub-
strate that incorporates an array of firing chambers
which receive liquid ink from the ink reservoir. Each
chamber has a thin-film resistor, known as a inkjet firing
chamber resistor, located opposite the nozzle so ink can
collect between it and the nozzle. The firing of ink drop-
lets is typically under the control of a microprocessor,
the signals of which are conveyed by electrical traces to
the resistor elements. when electric printing pulses heat
the inkjet firing chamber resistor, a small portion of the
ink next to it vaporizes and ejects a drop of ink from the
printhead. Properly arranged nozzles form a dot matrix
pattern. Properly sequencing the operation of each noz-
zle causes characters or images to be printed upon the
paper as the printhead moves past the paper.
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The ink cartridge containing the nozzles is moved
repeatedly across the width of the medium to be printed
upon. At each of a designated number of increments of
this movement across the medium, each of the nozzles
is caused either to eject ink or to refrain from ejecting ink
according to the program output of the controlling micro-
processor. Each completed movement across the
medium can print a swath approximately as wide as the
number of nozzles arranged in a column of the ink car-
tridge multiplied times the distance between nozzle
centers. After each such completed movement or swath
the medium is moved forward the width of the swath,
and the ink cartridge begins the next swath. By proper
selection and timing of the signals, the desired print is
obtained on the medium.

In some high quality print modes, additional dots of
ink are selectively applied between adjacent pixels,
thereby effectively doubling the number of dots of ink, in
order to increase image density and/or to provide a
smoother boundaries for any curved or diagonal images
("Resolution Enhancement Technology™).

Color inkjet printers commonly contain one or more
print cartridges ("pens”), usually either one, two or four,
mounted in the printer carriage to produce a full spec-
trum of colors. In a single cartridge color printer, the
conventional black ink cartridge is temporarily replaced
with a four compartment cartridge, each compartment
containing a different color ink, with the commonly used
base colors being cyan, magenta, yellow, and black. In
a printer with four cartridges, each print cartridge has a
single compartment containing a different color ink. In a
printer with two cartridges, one cartridge usually con-
tains black ink with the other cartridge being a tri- com-
partment cariridge containing the cyan, magenta and
yellow inks. The base colors are produced on the
medium by depositing a drop of the required color onto
a dot location, while secondary or shaded colors are
formed by depositing multiple drops of different base
color inks onto the same dot location, with the overprint-
ing of two or more base colors producing the secondary
colors according to well established optical principles.

When a number of pixels in a particular area of an
absorbent print medium such as bond paper absorb the
liquid solvent constituent (typically water) of the ink, the
paper fibers in that area will expand until the solvent has
evaporated or otherwise dispersed. Because the damp-
ened area of the print medium is typically constrained in
the plane of the paper by adjacent less damp areas
and/or by the paper advance mechanism and from
below by a platen, the dampened area has a tendency
to buckle upwards towards the nozzle (a problem
referred to as "cockle"). If the height of the buckle
exceeds the nominal spacing between the pen and the
paper, then the ink in that area will be scraped by the
pen as the pen retraces over some or all of the buckled
area during a subsequent sweep over the same in the
opposite direction (bidirectional and certain color print-
ing modes) or prior to printing a sweep over an overlap-
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ping area (multiple pass printing modes). Such scraping
causes smearing of the still damp ink and a degradation
of image quality.

The print medium becomes damper and remains
damp for a longer time as more ink is applied on the
same area of the print medium. Thus, the probability of
buckling or curling increases when ink density of a print
image increases to produce intense black or colored
portions of the image. The probability of smearing also
increases when the speed of the printer increases and
less time is allowed for the ink to dry, or when the dis-
tance between the paper and the nozzle is reduced to
more accurately define the size and location of the indi-
vidual dots of ink. Problems associated with scraping of
the nozzles against the raised portions of the image are
most noticeable during high quality multiple pass print-
ing modes in which the nozzle passes several times
over the same area. The curling problem is particularly
noticeable in high quality, high throughput (single pass)
printing modes in which a large quantity of ink is depos-
ited over a relatively large area in a relatively short time.

Prior printers were designed so that the printhead
of the different cartridges were each a fixed distance
from the medium. The distance was determined by add-
ing up the various tolerances such as medium cockle
height, tolerance between the parts that define the posi-
tion of the medium and the carriage, tolerance from
printhead location to printhead location within the car-
riage, and variation in the distance from the closest part
of the printhead to the medium to the datum surface on
the print cartridge that locates the printhead in the car-
riage. These tolerances can require a nominal printhead
to medium distance that does not produce good print
quality due to the increased effects of spray and errors
in the nominal trajectory of the main drop.

One known solution of the scraping problem is to
increase the spacing between the pen and the print
medium. However, because such an increase in spac-
ing would reduce the precision and sharpness of the ink
drops and thus degrade the print quality, that solution is
not satisfactory for high quality printing.

Moreover, this does not yield optimum print quality
for a printer having multiple print modes including black
only text and full color graphics, since the nominal print-
head to medium distance is identical for the black and
color pens and during all printing modes. The print qual-
ity of black text is more sensitive to printhead to medium
spacing than that of color graphics and images; there-
fore having the color printhead(s) and all the printheads
far enough from the medium to prevent scraping will
produce a lower print quality than could be achieved if it
was possible for at least the black printhead to be closer
to the print medium during at least high quality mode
printing of black on white text.

Another known solution of the smearing problem is
to accelerate the evaporating of the solvent by heating
the print medium as it is being printed and/or circulating
dry air over the freshly printed image; however exces-
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sive heating interferes with the proper adherence
between the ink and the print medium, and may also
cause the less densely inked areas to shrink and/or to
become brittle and discolored. These problems may
also be avoided by providing a relatively long fixed time
delay between successive sweeps by the pen. However,
such a solution would decrease the throughput of the
printer. At a time when the industry is in a pursuit to
increase the throughput of printers so that they can
keep up with the increasing throughput of central
processing units, such a solution is unsatisfactory.

In JP-A-5104710 there is disclosed an ink jet printer
for printing an image on a print medium. The printer
comprises a carriage provided with an ink cartridge and
a carriage drive mechanism for moving the carriage
across a horizontal swath. The printer also comprises a
controller which determines an optimized value for a
printhead-to-medium distance between the print
medium and the cartridge based on the nature of the
print medium, and a cartridge drive mechanism for
adjusting the printhead-to-medium distance to the opti-
mized value.

The prior art has failed to provide a satisfactory
solution for printing both high quality black on white text
and relatively dense full color graphics at the highest
possible throughput rates.

In accordance with the present invention, there is
provided an inkjet printer as specified in Claim 1 herein-
after.

In order to optimize print quality, it is desirable to
minimize the distance between an inkjet printhead and
the medium that is being printed on, particularly when
printing high resolution black images such as high qual-
ity text. This reduces print quality degradation by spray
(small, stray drops of ink with different trajectories than
the main drop) and errors in the nominal trajectory of
the main drop. Color inkjet printers commonly employ a
plurality of print cartridges, usually either two or four,
mounted in the printer carriage to produce a full spec-
trum of colors, although certain aspects of the invention
are also applicable to printers using only a single car-
tridge. On the other hand, dense images such as are
typically encountered in high quality color graphics
require a greater distance between the printhead and
the print medium. Since print quality degradation is less
apparent in colored images, it is advantageous that at
least the printhead of the cartridge containing the black
ink be closer to the print medium when printing less
dense images such as black on white text than when
printing more dense images such as graphics.

The pen carriage has adjustable printhead-to-
medium spacing. A controller monitors at least some of
the variables associated with optimum printhead-to-
medium spacing and causes that spacing to be
decreased during conditions requiring a closer spacing
(for example, printing of black on white text) and to be
increased during other conditions (for example, printing
of color graphics). Accordingly, the particular require-
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ments of printing color graphics or large black area fills
need no longer determine the printhead-to-medium
spacing during printing of conventional black on white
text, and the text print of high quality text mode printing
will be optimized, while still avoiding smear during print-
ing of high density images without any unnecessary
sacrifice in throughput. Since black text print quality is
more sensitive to printhead-to-medium distance than is
color graphics quality, the overall throughput and print
quality of both black text and color graphics will thus be
optimized.

In one embodiment, at least one cartridge recepta-
cle has either a mechanical or electrical sensor for pro-
viding feedback to the controller indicating that a color
print cartridge has been inserted for printing full color
graphics images and that the printhead-to-medium dis-
tance of the black print cartridge should be increased to
the optimum printhead-to-medium distance for color
graphics printing, or that no color print cartridge has
been inserted (or has been replaced by a black car-
tridge) and that the printhead-to-medium distance of the
black print cartridge should be decreased to the opti-
mum printhead-to-medium distance for black-on-white
text printing.

In another embodiment, which is presently pre-
ferred, the controller constantly monitors the density of
the image currently being printed, and adjusts at least
the printhead-to-medium distance of the black print car-
tridge as a function of such density.

An inkjet printer according to one aspect comprises
a carriage mounted inkjet printing mechanism for apply-
ing liquid ink to a print medium as successive columns
of dots contained within a horizontal swath to thereby
form a portion of the image. A first drive mechanism is
provided for moving the carriage horizontally relative to
the print medium to thereby move the printhead across
a horizontal swath. A second drive mechanism is pro-
vided for moving the carriage (or one of the ink car-
tridges inside the carriage) vertically relative to the print
medium to thereby adjust the printhead-to-medium dis-
tance. The printer also comprises a controller which
determines the appropriate printhead-to-medium dis-
tance to be set by the second drive mechanism as a
function of the nature of the ink in the cartridge or the
maximum density of the ink which will be deposited in
the horizontal swath.

FIG. 1 is a perspective view showing an inkjet
printer incorporating the present invention.

FIG. 2 is a perspective view of an inkjet cartridge in
accordance with this invention.

FIG. 3 is a perspective view of an inkjet printer car-
riage.

FIG. 4 is a right side elevation view of the carriage
of FIG. 3 showing the slider rod and slider bar supports
and a portion of the medium feed path of the printer of
FIG. 1 partly in cross- section.

FIG. 5 is an enlarged view of the slider shoe used
on the carriage.
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FIG. 6 is a perspective view showing the underside
and the right hand side of a printer carriage mountable
for sliding movement on a slider rod and slider bar
shown in phantom.

FIG. 7 is a side view, partly in cross-section, show-
ing the carriage assembly and the printhead-to-medium
distance adjustment mechanism.

FIG. 8 is a front view showing an alternative print-
head-to-medium distance adjustment mechanism.

FIG. 9 is a schematic of a printhead-to-medium
control system responsive to the type of ink and/or
medium being used.

FIG. 10 is a block diagram of the main hardware
components of an inkjet printer and the related soft-
ware, for implementing a printhead-to-medium control
system responsive to density of the image currently
being printed.

FIG. 11 is a flow chart showing the procedure per-
formed in the printer of FIG. 10 to print an image.

FIG. 12 shows how an image may be scanned by a
non-overlap method.

FIG. 13 shows how a difference may result in the
method of FIG. 11 if the same image is scanned by the
non-overlap method of FIG. 12 when the position of the
image changes.

FIG. 14 shows how scanning can be overlapped
horizontally to reduce differences caused by positional
variations of an image.

FIG. 15 shows how scanning can be overlapped
vertically to reduce differences caused by positional var-
iations of an image.

FIG. 16 is a flow chart showing the steps performed
by the printer of FIG. 10 for generating a density profile
of an image to be printed.

FIG. 17 is a flow chart showing the additional steps
performed by the printer of FIG. 10 to find a grid with the
maximum density in each row of grids.

Detailed Description of the Preferred Embodiment

FIG. 1 shows a color inkjet printer 10 incorporating
the present invention. In particular, inkjet printer 10
includes a movable carriage assembly 20 supported on
slider rod 6 at the rear and a slider bar (not shown) at
the front. Inkjet printer 10 also is provided with input tray
12 containing a number of sheets of paper or other suit-
able ink receiving medium 14, and an upper output tray
16 for receiving the printed medium 18. As shown in
FIG. 3, movable carriage 20 includes a plurality of indi-
vidual cartridge receptacles 24 for receiving a respec-
tive plurality of thermal ink jet printer cartridges 22.

FIG. 2 is a more detailed illustration of an inkjet pen
cartridge 22 that stores ink and has a printhead 26
which when activated by firing pulses causes ink to be
ejected from nozzles in the inkjet pen printhead 26. At
the bottom of printhead 26 is an encapsulant (not
shown) which covers the wire leads at the edges of the
printhead 26. The encapsulant is closer to the medium
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than the nozzles in the printhead 26. As used herein,
the printhead-to- medium or printhead-to-medium spac-
ing or distance refers to the encapsulant to paper spac-
ing or distance. FIG. 3 illustrates four inkjet pen
cartridges 22 installed in four ink cartridge receptacles
24 in carriage assembly 20 and with carriage cover 28
installed on top of carriage assembly 20.

FIG. 4 shows a two compartment carriage assem-
bly 20 mounted for sliding movement on slider rod 6 and
slider bar 8 which each extend transversely of the path
of movement of the paper or other printing medium
through the printer. In the embodiment shown, the car-
riage 20 is supported in the rear on slider rod 6 by two
laterally spaced bushings 4 in the lower rear portion of
the carriage 20 and in the front by slider bar 8 the upper
surface of which comprises a carriage support surface
86 which engages the lower surface of the slider shoe
70 to support the front portion of the carriage 20.

FIG. 6 shows a perspective view from the bottom
front of carriage assembly 20. In the preferred embodi-
ment, four separate inkjet cartridges 22 are provided for
cyan, magenta, yellow and black inks. The carriage 20
comprises a molded plastic member comprised of five
generally L-shaped parallel spaced plates 31, 33, 35, 37
and 39 which define four ink cartridge receptacles 24
therebetween. The ink cartridges 22 have printed cir-
cuits mounted on their back walls which receive electri-
cal pulses from the printer carriage 20 to energize the
printheads 26 (fig. 2) eject ink drops therefrom. The car-
riage 20 also has an integrally formed bottom wall 30
provided with four apertures 32, 34, 36 and 38 which
receive the narrow snout portion of the ink cartridges 22
containing the printhead 26. Ink is ejected downwardly
from nozzles (not shown) in printhead 26 onto the paper
or other medium.

Referring to FIGS. 4, 5 and 6, each of the two upper
slider bosses 62, 64 on the front wall of carriage 20 has
a vertically extending web 67 and an outwardly extend-
ing horizontal flange 68 for the purpose of receiving
replaceable shoe 70. Each of the flanges 68 has a slight
indent (not shown) for reception of a projecting dimple
74 on two opposed flanges of the slider shoe 70 which
comprises a channel shaped plastic section whereby
slider shoe 70 can be slipped onto the horizontal
flanges 68 of the upper bosses 62, 64 wherein the dim-
ples 74 (FIG. 5) will retain the slider shoe 70 on the
flanges 68 by engaging the indents 72 therein.

The lower boss 66 on the front wall of the carriage
20 preferably has an upper contact lip 69 (FIG. 4) which
does not extend the full length of the boss. The lip 69
and the lower surface of the wear slider shoe 70 are
spaced a distance to closely slidably receive an upper
flange of the slider bar 8.

Referring to FIG. 4, the slider bar 8 preferably is fab-
ricated from a single piece of sheet metal formed as a
channel member having a relatively wide lower flange
80, a vertically extending connecting web 82 and a rela-
tively narrow horizontally extending upper flange 84, the
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upper surface of which comprises a carriage support
surface 86 which engages the lower surface of the slider
shoe 70 to support the front portion of the carriage 20.
Preferably, the carriage support surface 86 has a high
molecular weight polyethylene coating thereon. This
coating may be conveniently applied as a strip of tape
although other means lubricating the support surface 86
of the slider bar can of course readily be devised by per-
sons skilled in the art.

Referring to FIG. 4, a small portion of the paper
path through the printer 10 is illustrated. Each cartridge
22 is supported above the medium 90 by the carriage
assembly 20 and cartridge receptacle 24, such that
printhead 26 is maintained an appropriate printhead-to-
medium distance from the medium 90. The paper 90 is
picked from the input tray 12 (FIG. 1) and driven into the
paper path in the direction of arrow 92. The leading
edge of the paper 90 is then fed into the nip between
drive roller 106 and idler or pinch roller 104 and is driven
into the print zone 110. A grill screen 108 supports the
paper 90 as it is passed through the print zone 110
under printhead 26. After the paper passes through the
print area 110 it encounters output roller 102, which pro-
pels the medium 90 into the output tray 16 (FIG. 1). The
drive roller 106 and output roller 102 maintain the print
medium 90 in a taut condition as it passes under the
printhead 26, and advances in a direction perpendicular
to the carriage 20 axis defined by slider rod 6.

In the print zone 110, printing onto the upper sur-
face of the medium 90 occurs by stopping the drive and
output rollers 106, 102, moving the carriage 20 along a
swath, and firing the ink cartridges to print a desired
swath on the medium surface. After printing the desired
swath on the medium 90 is completed, the drive and
output rollers 106, 102 are actuated and the medium 90
is driven forward by a swath length, and swath printing
commences again.

The inkjet nozzles in printhead 26 are carried by
carriage 20 which is driven along the support shaft by a
mechanism which comprises, for example, a motor and
a belt. The inkjet nozzles in printhead 26, when acti-
vated, apply droplets of ink onto the paper. Typically, the
inkjet nozzles are mounted on the carriage in a direction
perpendicular to the direction of the sweep, so that col-
umns of dots are printed in one sweep. The columns of
dots made by inkjet nozzles across a horizontal portion
of the paper is sometimes called a swath. A swath may
be printed by one or more passes of the inkjet nozzles
across the same horizontal portion, depending upon the
required print mode. In order to reduce undesirable
"banding”, some of the known printing modes advance
the print medium relative to the carriage in the vertical
direction by only a fraction of the height of a single
swath. In order to reduce "bleeding”, multipass printing
modes may be used in which the dots applied in suc-
cessive passes are interleaved vertically and horizon-
tally. Moreover, both single pass and multiple pass print
modes may employ "Resolution Enhancement Technol-
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ogy” in which additional dots of ink are selectively
applied between adjacent pixels to increase image den-
sity and/or to provide smoother boundaries for curved or
diagonal images.

When a swath is completely printed, the paper is
advanced toward the output tray 16, with the assistance
of starwheel 100 and an output roller 102 which cooper-
ate to produce a pulling force on the paper. A starwheel
is used so that its pointed edges can pull the paper at
the printed surface without smearing.

Referring to FIG. 7, the slider rod 6 is supported at
two midpoints by two stamped sheet metal parts called
rod mounts 112. Each rod mount 112 has a dowel pin
114 located on its upper back portion which are inserted
in a groove 116 in the upwardly extending portion on the
left and right printer chassis 117. The front of the rod
mounts 112 on the left and right of the printer rest on
adjustment springs 118. The rod mount 112 and adjust-
ment spring 118 are held with adjustment screws 119 to
the top of the solenoid 115. By turning adjustment
screws 119 at each side of the printer chassis while
moving the carriage 20 to the left and right of the print
zone the nominal minimum printhead- to-medium dis-
tance can be adjusted. The sum of all the tolerances
associated with each individual printer part exceeds the
tolerance on printhead-to-medium distance required to
obtain the desired text print quality. Hence, it is conven-
tional to adjust the nominal printhead-to-medium dis-
tance on every printer at the time of manufacture, for
example by means of adjustment screws 119 (FIG. 7).
The establishment of the distance of the inkjet printhead
above the paper from a strictly print quality point of view
would be to have the printhead nearly brush the paper
in order to achieve the maximum text print quality. Set-
ting the ink cartridge so that there is only a 0.8 mm print-
head to medium spacing is possible for the black
cartridge during the printing of black text, since the
black cartridge never completely leaves the edge of the
page during text printing, and results in excellent print
quality. But it is not practical to print full color graphics at
this printhead-to medium distance with a multiple car-
tridge printer because the printhead of one cartridge will
leave the page when the printhead of an adjacent car-
tridge is printing at the edge of the paper, and because
of the small tolerance is likely to catch the edge of the
paper print medium on its return. With respect to print
quality, printhead-to medium distances of 1.0 mm or
less above the medium are clearly excellent while 25
printhead distances of 2.0 mm or more above the
medium are clearly unacceptable. Based upon applica-
ble tolerances in a inkjet printer and the necessary com-
promise when both text and graphics are being printed,
a nominal printhead-to medium distance of 1.3 to 1.6
mm above the medium provides the maximum benefit
with respect to black text print quality while maintaining
adequate clearance above the medium during graphics
printing.

Since the black print quality is more sensitive to
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printhead to medium distance than is color image qual-
ity, the ability to decrease the black printhead-to-
medium distance when printing only text, will greatly
increase black text quality and therefore overall output
quality is optimized. Solenoid 115 of carriage mecha-
nism 122 moves the rear portion of carriage 20 to an
upper position to increase printhead-to-medium dis-
tance and to a lower position to decrease the printhead-
to-medium distance in response to signals from control-
ler 120 (See FIG. 10), thereby functioning as a cartridge
drive means to move the printheads of all the cartridges
22 relative to the print medium 90. Alternatively, the
datum stop 44 which controls the vertical position of the
cartridge 22 relative to the carriage 20 may be provided
with a solenoid activated electromechanical link for
reversibly adjusting the printhead-to-medium distance
of only the black cartridge 22 by activating the push-pull
solenoid. Other fixed or moveable datum stops can be
provided to precisely locate the upper and lower posi-
tion of each of the other cartridges 22 in carriage 20.

Although solenoid operated cartridge drive means
will typically allow for only two printhead-to-medium-dis-
tances, FIG. 8 shows an alternative embodiment which
allows for an essentially unlimited number of printhead-
to-medium distances. A stepper motor 94 and drive
shaft 96 are mounted parallel to and below slider rod 6.
Drive shaft 96 is connected to gears or cams 98 below
rod mounts 112 on the left and right sides of printer 10.
The gears or cams 98 in response to rotary movement
of drive shaft 96 in response to signals from controller
120 to stepper motor 94 cause rod mounts 112 and
slider rod 6 to move up and down and change the print-
head-to-medium distance. Although not specifically
shown, it will be apparent that a similar stepper motor
and cam arrangement can be used to move the adjust-
able datum stop 44 of FIG. 7.

Referring to FIG. 9, which shows a simplified
embodiment of the present invention, when a color print
cartridge 22 is inserted into one of the receptacles 24 of
carriage 20, it is detected by sensor 40 associated with
that receptacle 24 and generates a signal to controller
120 (see also FIG. 10) which signifies that the printer 10
is to be used for color graphics, whereupon at least the
electromechanical link associated with adjustable
datum 44 (FIG. 7) associated with the cartridge nor-
mally used for printing black text is activated to reversi-
bly increase the printhead-to-medium distance of the
cartridge 22 by activating the push-pull solenoid 44
located in receptacle 24. When the color print cartridge
22 is removed from its associated receptacle 24 (or is
replaced by a black ink cartridge), that is detected by
sensor 40 as signifying that the printer is to be config-
ured for printing high quality black on white text the
printhead-to-medium distance of at least the black ink
cartridge 23 is reversibly decreased by deactivating the
push-pull solenoid 44. Sensor 40 may detect the type of
ink in the cartridge 22 by conventional means, such as
an electrooptical sensor reading a visible bar code on
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the outside of the cartridge 22, or an electrical contact
array responsive to coded electrical connections within
the cartridge 20. It will also be apparent to those skilled
in the art that sensor 40 may be arranged to also detect
other types of ink (opaque or transparent) and/or the
type of print medium 90 currently in use, and adjusting
the printhead-to-medium distance of one or all of the
printheads accordingly.

FIG. 10 is a logic diagram showing the main hard-
ware components of a preferred embodiment of the
printer 10 and the related software, which is capable of
determining the density of each portion of the image
before it is printed. The hardware components include a
controller 120 which operates to control the main oper-
ations of the printer 10. For example, the controller con-
trols the sheet feeding/stacking mechanism 121,
including the pinch wheel 104, the main drive roller 106,
the starwheel 100 and the output roller 102, to feed and
position a sheet of paper during a printing process. The
controller 120 also controls the carriage drive mecha-
nism 122 to move the carriage across the paper and the
solenoid 115 to adjust the printhead-to-medium dis-
tance. The controller 120 also controls the inkjet noz-
zles 123 to activate them at appropriate times so that
ink can be applied at the proper pixels of the paper.

The controller 120 performs the control functions by
executing instructions and data accessed from a mem-
ory 125. For example, data to be printed are received by
the printer 120 under the control of a software driver.
The data received are stored in a "plot file" within a data
area 126 in the memory 125.

The instructions can be classified logically into dif-
ferent procedures. These procedures include different
driver routines 127 such as a routine for controlling the
motor which drives the main drive roller, a routine for
controlling the motor which drives the output roller/star
wheel, a routine for controlling the motor which drives
the carriage and a routine for controlling activation of
the inkjet nozzles.

One or more timers 124 are available to controller
120. A timer may be simply be a starting clock value
stored at a predetermined location in the memory. To
obtain an elapsed time value, the stored starting value
is then subtracted from an instantaneous clock value
from a real time clock (not shown).

The memory 125 also stores a throughput proce-
dure 129. The throughput procedure operates to control
the throughput of the printer 100. Throughput may be
thought of as the sum of a first duration T1 and a second
duration T2, where T1 is the time duration between the
time immediately before a first swath is printed on a
sheet of paper and the time immediately after the last
swath is printed, and T2 is the time duration between
the final position of one sheet and the initial position of
the next sheet. T2 represents the sheet feeding delay of
the printer, which is typically constrained only by the
drive mechanism and is therefor a constant; however T1
is also constrained by various factors related to the
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complexity and density of the image and the desired
print quality, which in turn determine how much time is
required for each of the sequential process steps of the
selected print mode. Throughput procedure 129 uses
horizontal and vertical logic seeking to identify blank
lines between adjacent swaths (vertical logic seeking)
and blank portions at either end of (or possibly within) a
swath, altogether avoiding any unnecessary carriage
movements and moving the carriage at its maximum
rate over any unprinted areas over which the carriage
must be moved.

The memory 125 also stores a densitometer proce-
dure 128 (shown in more detail in FIGS. 11 through 17)
which determines a maximum density of dots of ink to
be printed in the current swath, and a second page anti-
smear procedure 130 which operates in response to the
results from the densitometer procedure 128 to ensure
that the ink of a preceding sheet of paper is not smeared
when the current sheet of paper is output.

Typically, a sheet of paper is printed by applying ink
at the specified dot positions (pixels). The dots may be
printed in single (e.g., black) or multiple colors. To print
a multiple color image, the carriage may have to make
more than one sweep across the print medium and
make two or more drops of ink with different primary
colors at the same dot locations ("pixels”), as disclosed
in U.S. Patent Number 4,855,752 which is assigned to
the assignee of the present invention.

The printer 10 has several different modes of print-
ing. Each of the different modes is used to produce a
different type or quality of an image. For example, one
or more "high quality” modes can be specified whereby
density of the print dots is increased to enhance the
quality of the printed images. In some printers, a "high
quality” mode of printing may require the printer 10 to
make multiple passes across substantially the same
horizontal portion of the page.

For example, in its high quality three pass mode,
printer 10 make three sweeps across the page to printa
single swath. In each of the three sweeps, the printer
would print one of every three consecutive dots so as to
allow more time for one dot to dry before the neighbor-
ing dot is printed, and thereby preventing the possibility
that the ink of the two neighboring dots would combine
to produce an unwanted shape or color. Such a three
pass printing mode may also be used to reduce banding
by dividing the swath into three reduced-height bands,
printed in successive but overlapping printing cycles
each providing for three passes across an associated
reduced-height band.

In known manner, the image to be printed is defined
by the "Plot file” which specified which pixels are and
which pixels are not to be coated with dots of ink. For
color images, the color of the ink is also specified in the
plot file. FIG. 17 is a flow chart showing the general
steps performed by the printer in printing an image. To
print a page, a plot file is first sent to the printer 10 (step
201). As the plot file is being received by the printer 10,
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it is scanned by the controller 120. The controller 120
scans the plot file to divide it into one or more printed
swaths and at the same time produces a density prof ile
for the entire page (step 201).

More particularly, when the controller 120 scans the
plotfile, it also divides it into a plurality of grids each with
a predetermined shape and size, each identified by an
x-coordinate and a y-coordinate. For each grid, the con-
troller 120 determines the number of dots that need to
be printed with each type of ink.

According to one method, each swath to be printed
in a single sweep of the carriage is subdivided into a
plurality of rows and each row is subdivided into a plu-
rality of non-overlapping grids; each dot on the page
may belong to only one grid. The density of each grid is
then determined by counting the number of pixels to be
printed in a representative randomly selected sample of
the pixels in the grid. An maximum row density is then
obtained from the individual grid densities in each row,
and a maximum sweep density is then obtained from
the individual row densities in the sweep.

Although such non-overlap scanning using only a
representative sample is faster, it may, however, pro-
duce inaccurate results. To illustrate, assume an image
to be printed by the printer has the shape 160 as shown
in FIG. 12 and assume that the scanning is performed
by square grids 161, 162, 169. Depending upon the
position of the image 160 with respect to the grids, dif-
ferent density profiles may result. For example, if the
image 160 falls by chance in the middle of a grid 165 as
shown in FIG. 12 the density profile would show a high
density, D1, in grid 165. On the other hand, if same
image 160’ per chance falls in the intersection of grids
161", 162", 164" and 165" as shown in FIG. 13, then the
highest density of the image 160" would be about a
fourth of the density D1 obtain from the scanning per-
formed as shown in FIG. 12.

Moreover, accuracy of the local density profile is
also a function of the size of the grid. For example, a
density profile which is made with a non-overlapping
grid size of 150x150 dots will more accurately reflect a
dense image having a size of only 300x300 dots than a
density profile which is made with a non-overlapping
grid size of 300x300 dots. However, if grid size were so
small that a single grid could have a density of 10001
but the solvent could nevertheless rapidly diffuse into
adjacent unprinted areas, such a small grid size would
not provide a useful measure of the probability of an
image being sufficiently dense to adversely affect print
quality.

However, more accurate measurement of the dot
density may be obtained by overlapping the larger grids
vertically and/or horizontally, to thereby obtain the
advantages of both the larger and the smaller grid sizes.
FIG. 14 shows how horizontal overlapping is performed
with respect to three exemplary grids G(1,1), G(1,2) and
G(1,3). As shown, the left half of grid G(1,2) overlaps
right half of grid G(1,1). On the other hand, the right half
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of grid G(1,2) is overlapped by the left half of grid
G(1,3).

FIG. 15 shows how both vertical and horizontal
overlapping may be combined. A first row of grids G(1,
x) , comprising grids G(1,1), G(1,2) and G(1,3) of FIG.
18 and a second row G(2,x) of grids which overlap with
the first row G(1,x). For example, the upper 5/6 of grid
G(2,1) in the second row overlaps the lower 5/6 of grid
G(1,1) of the first row, and the upper 5/6 of grid G(2,2)
overlaps the lower 5/6 of grid G(1,2).

FIG. 16 is a flow chart illustrating the basic steps
required to generate a density profile. The steps are
performed by the densitometer procedure when it is
executed by the controller 120.

In step 301, a grid of the image to be printed is
scanned. In scanning the grid, each dot position of the
grid is examined (step 302). Within the grid, the number
of dot positions which will be printed with black dot and
the number of dot positions which will be printed with
colored dots a re-counted (step 303). Separate counts
are made of black and colored dots because they are
typically produced by inks having different formulations
and concentrations. Because all the grids have the
same size, the count can therefore be used directly to
represent the density of the grip. After all the dot posi-
tions are examined, the count and the coordinates of
the grid are stored into the memory 125 (step 304). The
controller 120 then examines the plot file to determine
whether the current grid is the last grid of the page (step
305). If the current grid is not the last grid, then the proc-
ess is repeated on the next grid (step 306). Otherwise,
the procedure terminates.

In practice, rather than maintaining a density history
for each grid, only a maximum density for one or more
rows of grids is stored, with the size of the individual
grids preferably being preferably decreases. As a row of
grids is being scanned, the grid with the maximum den-
sity in the row is located, along with its density value.
This is accomplished by providing a variable, GRID-
ROW-MAX, and the additional steps shown in FIG. 17
which are performed between steps 303 and 305. In
step 307, the count obtained from step 303 is compared
with the value stored in GRID-ROW-MAX. If the count of
the current grid is greater than GRID-ROW-MAX, its
value is stored into GRID-ROW-MAX (step 308); other-
wise, step 308 is bypassed. It will be understood that
GRID-ROW-MAX is initialized (by setting it to 11011) at
the beginning of the procedure shown in FIG. 17. If itis
necessary to determine a maximum density for an area
covering more than one grid row, this can be done by
using a similar procedure to determine the maximum of
the previously stored GRID-ROW-MAX values for each
grid row involved. Alternatively, GRID-ROW-MAX is not
re-initialized at the beginning of each row, but is re-ini-
tialized only once at the beginning of the area and is
used until all the rows in that area have been processed.
Similarly, if it is desired to determine a local density
based on a grid size larger than that used to process the
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individual rows, this may be approximated by assuming
that the maximum density locations in adjacent rows
relate to adjacent portions of the image, and thus may
be approximated by averaging the maximum densities
of the adjoining rows; in any event, such an assumption
would provide a calculated maximum density that is no
less than the actual density.

In order to avoid unwanted contact between the
printhead and previously printed portions of the print
medium, the printhead-to-medium distance should not
be decreased during multiple sweeps of a swath or
when using print modes which involve overlapping
swaths. When printing in black on white text mode using
standard inks and print medium, scraping is not usually
a problem and the black ink cartridge can be set at arel-
atively close printhead-to-medium distance suitable for
such a print mode. In this situation the output of the den-
sitometer need not be checked for conditions requiring a
possible increase in the printhead-to-medium distance
until the print mode is changed to a graphics mode. At
the beginning of a new swath, the controller 120 checks
to see if the print mode has been changed or if white
space skipping has occurred. If so the controller deter-
mines what the maximum density is for the swath, page,
or until next print mode change. Although a separate
printhead-to-medium distance could be calculated for
each swath of the page, the required computations are
simplified by determining only a single maximum den-
sity for the entire page, or print mode change and using
that maximum density to calculate a worst case print-
head-to-medium distance. Referring back to FIG. 11,
after the plot file is scanned and the required density
information has been stored as a function of grid or row
location, the page is printed (step 204).

The printhead-to-medium distance required to pre-
vent smearing of the previous swath can be determined
by several methods. One such method is to perform a
table look-up based upon the maximum density of the
swath to find a minimum printhead-to-medium distance
required to prevent any possibility of smearing. In order
to speed up and simplify the required computations,
separate tables are preferably maintained for different
types of inks, papers and print modes; the table look-up
is preferably performed using only the maximum density
of the swath as determined in the densitometer proce-
dure and preferably assumes a worst case condition
that the maximum density is representative of average
density over an area larger than a single grid. The con-
troller 120 performs the table look-up to determine the
printhead-to-medium distance for the swath.

The values of the table can be obtained empirically.
Several sets of exemplary values are listed in the follow-
ing tables:
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Table 1
Plain Paper
Density Printhead-to-Medium
Distance (mm)

> 150 1.4
>75 1.2
>25 1.0
>0 0.8

Table 2
Color Transparency
Density Printhead-to-Medium
Distance (mm)

> 150 1.2
>75 1.1
>25 1.0
>0 0.8

Accordingly, this invention enables at least the
black printhead in multiple cartridge, or exchangeable
cartridge, color inkjet printers to be as close to the
medium as possible during at least high quality black on
white text mode printing, without any adverse effect on
the quality or throughput of color graphics mode print-
ing. Since black text print quality is more sensitive to
printhead-to-medium distance than is color graphics
quality, the overall throughput and print quality of both
black text and color graphics will be optimized.

It is understood that the above-described embodi-
ments are merely provided to illustrate the principles of
the present invention, and that other embodiments may
readily be devised using these principles by those
skilled in the art without departing from the scope of the
invention as defined in the claims.

Claims

1. Aninkjet printer (10) for printing an image on a print
medium (90), comprising:

a chassis (117) for supporting a carriage (20)
above said print medium;

an inkjet mechanism (123) including at least
one ink cartridge (22) supported on said car-
riage, for applying liquid ink from a printhead
(26) on said cartridge to said print medium as
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successive columns of dots contained within a
horizontal swath of said print medium to
thereby form a portion of said image;

a carriage drive mechanism (122) to move said
carriage across said horizontal swath;

a controller (120) which determines an opti-
mized value for a printhead-to-medium dis-
tance between said medium and said at least
one ink cartridge carried by said carriage,
based on the nature of the ink in said cartridge
or the density of the ink about to be deposited
on said medium; and

a cartridge drive mechanism (44, 115, Fig. 8) to
adjust said printhead-to-medium distance to
said optimized value.

The inkjet printer (10) of Claim 1, wherein said con-
troller inhibits said carriage drive mechanism (122)
from moving said carriage (20) across said horizon-
tal swath until the optimized value of the printhead-
to-medium distance has been set by said cartridge
drive mechanism (44, 115).

The inkjet printer (10) of any preceding Claim,
wherein said optimized value of the printhead-to-
medium distance for a relatively low density image
portion is less than that for a relatively high density
image portion.

The inkjet printer (10) of Claim 3, wherein said con-
troller (120) determines a maximum density of ink
to be deposited (128, Figs. 16 and 17) and said
optimized value is based at least in part on said
maximum density.

The inkjet printer (10) of any preceding Claim,
wherein said optimized value of the printhead-to-
medium distance for text printing is less than that
for graphics printing.

The inkjet printer (10) of any preceding Claim,
wherein the carriage (20) is capable of supporting
more than one type of cartridge (22) and the printer
further comprises a sensor (40) for sensing the type
of ink in the printer.

The inkjet printer (10) of any preceding Claim,
wherein said optimized value of the printhead-to-
medium distance for a cartridge (22) containing
only black ink is less than that for a cartridge (22)
containing one or more colored inks.

The inkjet printer (10) of any preceding Claim,
wherein said optimized value of the printhead-to-
medium distance for printing a transparent ink on a
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transparent print medium is less than that for print-
ing an opaque ink on a paper print medium.

The inkjet printer (10) of any of the preceding
Claims, wherein the carriage (20) is capable of sup-
porting at least two cartridges (22) in respective
cartridge receptacles (24), the printer further com-
prises a sensor (40) for sensing in which recepta-
cles a cartridge is installed, and the controller
determines the optimized printhead-to-medium dis-
tance for a cartridge in one receptacle based at
least in part on whether a cartridge is installed in
another receptacle.

The inkjet printer (10) of any of the preceding
Claims, wherein the carriage (20) is capable of sup-
porting at least two cartridges (22) in respective
cartridge receptacles (24), the printer further com-
prises a sensor (40) for sensing the type of car-
tridge installed in each receptacle, and the
controller determines the optimized printhead-to-
medium distance for a cartridge in one receptacle
based at least in part on the type of cartridge
installed in another receptacle.

Patentanspriiche

1.

Ein Tintenstrahldrucker (10) zum Drucken eines
Bilds auf einem Druckmedium (90), mit folgenden
Merkmalen:

einem Gestell (117) zum Tragen eines Wagens
(20) tber dem Druckmedium;

einer Tintenstrahlvorrichtung (123), die minde-
stens eine Tintenkassette (22) aufweist, die auf
dem Wagen getragen wird, zum Anbringen von
flissiger Tinte von einem Druckkopf (26) auf
dem Wagen an dem Druckmedium als aufein-
anderfolgende Spalten von Punkten, die inner-
halb eines horizontalen Bands des
Druckmediums enthalten sind, um einen
Abschnitt des Bildes zu erzeugen;

einer Wagenantriebsvorrichtung (122), um den
Wagen (ber das horizontale Band zu bewe-
gen;

einer Steuerung (120), die basierend auf der
Natur der Tinte in der Kassette oder der Dichte
der Tinte, die auf dem Medium aufgebracht
werden soll, einen optimierten Wert fir einen
Druckkopf-zu-Medium-Abstand zwischen dem
Medium und der mindestens einen Tintenkas-
sette bestimmt, die durch den Wagen getragen
wird; und

einer Kassettenantriebsvorrichtung (44, 115,
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Fig. 8), um den Druckkopf-zu-Medium-Abstand
auf den optimierten Wert einzustellen.

Der Tintenstrahldrucker (10) geman Anspruch 1,
bei dem die Steuerung die Wagenantriebsvorrich-
tung (122) hemmt, den Wagen (20) Uber das hori-
zontale Band zu bewegen, bis der optimierte Wert
des Druckkopf-zu-Medium-Abstands durch die
Kassettenantriebsvorrichtung (44, 115) eingestellt
wurde.

Der Tintenstrahldrucker (10) gem&aB einem beliebi-
gen, vorhergehenden Anspruch, bei dem der opti-
mierte Wert des Druckkopf-zu-Medium-Abstands
fur einen Bildabschnitt mit einer relativ niedrigen
Dichte kleiner ist als fir einen Bildabschnitt mit
einer relativ hohen Dichte.

Der Tintenstrahldrucker (10) gemafB Anspruch 3,
bei dem die Steuerung (120) eine maximale Dichte
far Tinte bestimmt, die aufgebracht werden soll
(128, Fig. 16 und 17), wobei der optimierte Wert
zumindestens teilweise auf der maximalen Dichte
basiert.

Der Tintenstrahldrucker (10) gem&aB einem beliebi-
gen, vorhergehenden Anspruch, bei dem der opti-
mierte Wert des Druckkopf-zu-Medium-Abstands
fur das Textdrucken kleiner als fur das Graphikdruk-
ken ist.

Der Tintenstrahldrucker (10) gem&aB einem beliebi-
gen, vorhergehenden Anspruch, bei dem der
Wagen (20) mehr als einen Typ einer Kassette (22)
tragen kann, und bei dem der Drucker ferner einen
Sensor (40) zum Erfassen des Tintentyps in dem
Drucker aufweist.

Der Tintenstrahldrucker (10) gem&aB einem beliebi-
gen, vorhergehenden Anspruch, bei dem der opti-
mierte Wert des Druckkopf-zu-Medium-Abstands
fur eine Kassette (22), die lediglich schwarze Tinte
enthalt, kleiner ist als fir eine Kassette (22), die
eine oder mehrere farbige Tinten enthalt.

Der Tintenstrahldrucker (10) gem&aB einem beliebi-
gen, vorhergehenden Anspruch, bei dem der opti-
mierte Wert des Druckkopf-zu-Medium-Abstands
fur das Drucken einer transparenten Tinte auf ein
transparentes Druckmedium kleiner als fir das
Drucken einer lichtundurchlassigen Tinte auf einem
Papierdruckmedium ist.

Der Tintenstrahldrucker (10) gem&aB einem beliebi-
gen der vorhergehenden Anspriiche, bei dem der
Wagen (20) mindestens zwei Kassetten (22) in
jeweiligen Kassettenaufnahmen (24) tragen kann,
wobei der Drucker ferner einen Sensor (40) zum
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Erfassen aufweist, in welchen Aufnahmen eine
Kassette eingebaut ist, und wobei die Steuerung
den optimierten Druckkopf-zu-Medium-Abstand fur
eine Kassette in einer Aufnahme zumindest teil-
weise darauf basierend bestimmt, ob eine Kassette
in einer anderen Aufnahme eingebaut ist.

Der Tintenstrahldrucker (10) gemaB einem beliebi-
gen der vorhergehenden Anspriiche, bei dem der
Wagen (20) mindestens zwei Kassetten (22) in
jeweiligen Kassettenaufnahmen (24) tragen kann,
wobei der Drucker ferner einen Sensor (40) zum
Erfassen des Kassettentyps aufweist, der in jeder
Aufnahme eingebaut ist, und wobei die Steuerung
den optimierten Druckkopf-zu-Medium-Abstand fur
eine Kassette in einer Aufnahme zumindest teil-
weise basierend auf dem Typ der Kassette
bestimmt, der in einer anderen Aufnahme einge-
baut ist.

Revendications

1.

2.

Imprimante a jet d'encre (10) pour imprimer une
image sur un support d'impression (90), compor-
tant :

un chassis (117) pour supporter un chariot (20)
au-dessus dudit support d'impression ;

un mécanisme de jet d'encre (123) incluant au
moins une cartouche d'encre (22) supportée
sur ledit chariot, pour appliquer de l'encre
liquide, provenant d'une téte d'impression (26)
située sur ledit chariot, sur ledit support
d'impression sous forme de colonnes succes-
sives de points contenues dans une bande
horizontale dudit support d'impression pour for-
mer de ce fait une portion de ladite image ;

un mécanisme (122) d'entrainement du chariot
pour mouvoir ledit chariot d'un c6té a l'autre de
ladite bande horizontale ;

un organe de commande (120) qui détermine
une valeur optimisée pour une distance téte
d'impression-support d'impression entre ledit
support d'impression et ladite ou lesdites car-
touches d'encre portées par ledit chariot, sur la
base de la nature de I'encre contenue dans
ladite ou lesdites cartouches ou de la densité
de I'encre sur le point d'étre déposée sur ledit
support ; et

un mécanisme (44, 115, figure 8) d'entraine-
ment de cartouche pour ajuster ladite distance
téte d'impression-support d'impression & ladite
valeur optimisée.

Imprimante a jet d'encre (10) de la revendication 1
dans laquelle ledit organe de commande empéche
ledit mécanisme (122) d'entrainement du chariot de
mouvoir ledit chariot (20) d'un c6té a l'autre de
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ladite bande horizontale jusqu'a ce que la valeur
optimisée de la distance téte d'impression-support
d'impression ait été réglée par ledit mécanisme (44,
115) d'entrainement de cartouche.

Imprimante a jet d'encre (10) de I'une quelconque
des revendications précédentes, dans laquelle
ladite valeur optimisée de la distance téte d'impres-
sion-support d'impression pour une portion dimage
de densité relativement faible est inférieure a celle
pour une portion dimage de densité relativement
forte.

Imprimante a jet d'encre (10) de la revendication 3
dans laquelle ledit organe de commande (120)
détermine une densité maximale de I'encre a dépo-
ser (128, figures 16 et 17) et ladite valeur optimisée
est basée au moins en partie sur ladite densité
maximale.

Imprimante a jet d'encre (10) de I'une quelconque
des revendications précédentes, dans laquelle
ladite valeur optimisée de la distance téte d'impres-
sion-support dimpression pour imprimer un texte
est inférieure a celle pour imprimer des images gra-
phiques.

Imprimante a jet d'encre (10) de I'une quelconque
des revendications précédentes, dans laquelle le
chariot (20) est capable de supporter plus d'un type
de cartouche (22) et l'imprimante comporte en
outre un détecteur (40) pour détecter le type
d'encre qui se trouve dans l'imprimante.

Imprimante a jet d'encre (10) de I'une quelconque
des revendications précédentes, dans laquelle
ladite valeur optimisée de la distance téte d'impres-
sion-support d'impression pour une cartouche (22)
ne contenant que de I'encre noire est inférieure a
celle pour une cartouche (22) contenant une ou
plusieurs encres de couleur.

Imprimante a jet d'encre (10) de I'une quelconque
des revendications précédentes, dans laquelle
ladite valeur optimisée de la distance téte d'impres-
sion-support dimpression pour imprimer avec une
encre transparente sur un support dimpression
transparent est inférieure & celle pour imprimer
avec une encre opaque sur un support dimpres-
sion en papier.

Imprimante a jet d'encre (10) de I'une quelconque
des revendications précédentes, dans laquelle le
chariot (20) est capable de supporter au moins
deux cartouches (22) dans des réceptacles a car-
touche respectifs (24), limprimante comporte en
outre un détecteur (40) pour détecter dans quel
réceptacle une cartouche est installée et I'organe
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de commande détermine la distance optimisée téte
d'impression-support d'impression pour une car-
touche située dans un réceptacle, au moins en par-
tie, selon qu'une cartouche est, ou non, installée
dans un autre réceptacle.

Imprimante a jet d'encre (10) de l'une quelconque
des revendications précédentes, dans laquelle le
chariot (20) est capable de supporter au moins
deux cartouches (22) dans des réceptacles a car-
touche respectifs (24), l'imprimante comporte en
outre un détecteur (40) pour détecter le type de car-
touche installée dans chaque réceptacle et I'organe
de commande détermine la distance optimisée téte
d'impression-support d'impression pour une car-
touche installée dans un réceptacle au moins en
partie selon le type de cartouche installée dans un
autre réceptacle.
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