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(57) Abstract: A method of printing on a printable medium is disclosed. The method of printing may use a print head having a plurality
of'nozzles. The printable medium may have a leading edge and a defined zone adjacent to the leading edge. The print head may deposit
print agent onto the printable medium via the plurality of nozzles during successive printing passes. The method may comprise printing
outside, and not within, the defined zone on the printable medium using a first subset ot nozzles of the plurality of nozzles. The method
may further comprise printing within, and not outside, the defined zone on the printable medium using a second subset of nozzles of

the plurality of nozzles.
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PRINTING WITHIN DEEINED ZONES

BACKGRQUND

[oBo1] A print apparatus may be used to deliver print agent, such as ink, in a
pallern onto a subsirate, such as a sheet of paper.

[0002] A print apparatus may be used o print anywhere on the substrate,
including up fo the sdges of the substrate. # may be inlended that print agent s
delivered up 0, but not bevond an edge of the substrate.

BRIEF DESCRIPTION OF DRAWINGS

[B003] Examples will now be described, by way of non-imiting example, with
reference o the accompanying drawings, inwhich:

{0004} Figure 1 is a series of schematics showing an example of eight stages of
a print job;

[0005] Figure 2 is & flowchart of an example of 3 method of printing within &
dafined zone;

{0006] Figure 3 is g flowchartof a further example of g method of pristing within a
defined zong;

{0007} Figure 4 is a flowcharl of a further example of 3 methad of printing within a
defined zone;

{b008] Figure 5 is & flowchart of a further example of a method of printing within a
defined zong;

[0008] Figure § is a schematic of an example of & print apparatus;
{0010} Figure 7 is a schematic of g further example of a print apparatus;
{0011} Figure 8 is a schematic of a further example of a print apparatus; and

{6012} Figure 9 is a schematic of an example machine-readable madiun with a
processor o perform a method of printing within a defined zone.
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DETAILLED DESCRIFTION

[B013] A printing apparatus may be used o deliver print agent, such asink, onlo
a substrate, such as a sheet of paper as the subsirate is moved over a platen. Prnt
agent may be confained in a resarvoir. For example, print agent may be held in tanks or
cartridges. Print ageni may be deliverad by a nozsle of a print agent distribuior, or print
head, For example, print heads fluldly connecled fo ink tanks may deliver ink from the
ink fanks to the print head and deposit ink via nozsles of the print heads onfo the
substrate in a paltern according fo print job data processed, for example by processing
apparatus.

[0014] A print job may, in some examples, involve the detivery of print agent
within a defined zone adjacent {o an edge of the subsirale and, In some example, up to
{or substantially o} the edge of the substrats. Printing in this way may be referred o as
borderless printing or full bleed printing. When printing at full bleed, the print head may,
intentionally or ctherwise, deliver print agent to arez just beyond the edge of the
subsirate onto a swiface suppotting the substrate, for example the platen. Print agent
deliversd onto the platen may transfer onic the subsirate as the substrate is moved over
the platen, thereby damaging the substrate. The platen may, therefore, be provided or
supplemented with a portion, for example a print agent-absorbent portion, anto which
print agent may be delivered without the risk {or with a lower risk) that the prnt agent is
then transferred back onto the substrate inadvertently.

[0015] Figure 1 is a schematic showing an example of eight stages of g print job
using a print apparatus. I Figures 1a to 1h, 3 portion of a print apparatus is shown.

[0018] A print apparatus may be used o print {e.g. deliver grint agent) onio 3
substrate 100. The substrate 100 may be any type of printable medium {(aiso called a
print medium), and may be a sheet of matenial, such as paper, capable of receiving prnt
agent. in other examples, the substrate 100 may be a sheet of cardboard, wood, glass,
metal or plastics material. The substrate 100 may be any shape. in the example
described herein the substrate 100 is substantisily rectanguiar having a leading edge
102, a trailing edge 104, a first side edge 108 and a second side edge 108. In some
examples, the subsfrate 100 may take the form of individual sheels while, in other
examples, the subsirate may include a roll of material, such as a web substrale, 10 be
printed and cut to g desired length.
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{00171 The print apparatus includes 3 print Yed which may include a platen 110,
which may be a fiat surface to support the substrate 100 dwring the prinding process.
The subsirate 100 may be moved, or advanced, over the platen 110 using a subsirate
advancer, or advancing systam {(not shown i Figuwre 1), which may include g rofler
andfor a3 wheel. in the example shown in Figure 1, the direction of movement of the
subsirate 160 over the platen 110 is shown by arrow A. The platen 110 may, In some
examples, include a rib 112 exending at least partially over the platen in the direction of
movement of the substrate 100, shown by the arrow A, In some examples, the platen
110 may include multiple ribs 112, In the example shown in Figure 1, the platen 110
includes four ribs 112, but in other examples, more or fewer ribs may be provided. The
ribs 112 may exiend proud of the platen 110 {that is to say, the ribs may extend slightly
upwards from the platen} such that the form a series of ridges. The ribs 112 are
provided to support the substrate 100 as the substrate advances over the platen 110.

[0018] As noted above, in some examples, the platen 110 may include a portion
114 formed from a print ageni-absorbent {e.g. ink-absorbent) material, such as foam.
The absorbent portion 114 may have 8 width equal to a width of the platen 110, such that
the absorbent material extends over the width of the platen as shown in the example of
Figure 1. In other examples, the absorbent portion 114 may have a width less than the
width of the platen, but the width of the absorbent portion may be greater than a width of
the substrate 100 (o be printed. In some exampies, the absorbent portion 114 may form
a part of the platen 110 while, in other exampies, the platen may comprise two separale
portions separated by the absorbent portion. As can be seen, in the example of Figure
1. the ribs 112 exiend over the platen 110 but not over the abeorbent portion 114, In
other axampies, however, the ribs 112 may axtend st least parfially over the absorbent
partion 114,

{0019] The print apparatus further includes a print agent distributor, or print head
118, having a plurality of nozzies (not shown) via which print agent may be delivered
onfo the substrate. As used herein, "delivering” print agent includes firing, gjecting or
otherwise depositing print agent or print fluid.  The selection of the nozzles via which
print agent is o be delivered is made by a control unit, or processing apparatus {nol
shown), and is made based on the pattem {0 he printed. In some examples, a printing
mask may be used to define which nozzles are to print and which are not fo print. The
nozzies are, in some examples, arranged in an anray, and may be amranged in rows {i.e.
paraliel to the leading edge 102 of the substrate 100 in Figure 1) and columns {i.e,
paraliel {o the side edges 106, 108 in Figure 1) During printing, the print head 116
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maves over the platen 110 and the subsirale 100 in a direction perpendicular 1o the
direction of movement of the substrate, in a printing pass, in the direction of arrow B in
Figure 1.

{00201 The amay of nozzles in the print head 116 may be arrangsd in subgroups.
For example, the nozzles of the print haad 116 may be arranged in five subgroups or
bands, as shown in Figure 1. in the example shown in Figure 1, a first band 1182 of
nozzies is located at a first position in the print head, a second band 118b of nozzles is
located at a second position in the print head, a third band 118c of nozzies is located at a
third position in the print head, a fowrth band 118d of nozzles is logated at a fourth
position in the print head and a fifth band 118e of nozzles is located at a filth position in
the print head. Each band of nozzles may be controlled to deliver print agent
independently of the others, or two or more of the bands of nozzles may be conirolied to
deliver print agent simulianeously.  In some examples, some nozzles within a particular
band of npzzles may deliver print agent while other nozzies in the particular band of
nozzies may be prevented from delivering print agent.

{0021} The maxrimum area (for example on a substrate) that can be printed by
the print head 116 in a single pass may be called a swath, In this context, the number of
rows {which may be measured in rows of nozzles or rows of a resulting patternfimage,
for example pixe! rows) that may be printed may be referred to as a “swath height”. The
gxpressions “pass” or “print pass” are intended o mean 8 movement of the print head
116 aver the subsirate during which print agent is deposited. In some examples, print
agent may be delivered whan the print head 118 moves in the direction 8 {i.e. from left to
right in Figure 1}. After the pass, the print head 116 may retum {o iis slarting position
(i.e. its position in Figure 1) before performing a second pass. In other examples, print
agent may also be deposiled while the print head 116 moves in the direction opposite 10
the arrow B {i.a. from right to left in Figure 1}. In such an example, each time the prnt
head travels compietely over the substrate may be a print pass.

[0022] in some examples, the print head 116 may be such that the area to be
printed by all of the nozzles, or by alt of the bands of nozzles, is completed after multiple
passes of the print head. In other words, the swath is completed after multiple passes of
the print head 116 over the substrate 100. By using such a so-called "muiti-pass” print
made, the resulting print quality may be higher than can be achieved using a single-pass
print mode, as a greater amount of print agent may be delivered o the subsirate 100,
Further, the print agent may be able o dry between each pass of the print head 116,
meaning the interaction between fresh print agent delivered during sach pass pf the print
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head with print agent already delivered to the subsirate is different o the interaction
between print agent and the subsirate f the print agent is delivered during a single pass.

[BB23] Figures 18 o 1h show varous siages of a multi-pass print job as the
substrate 100 is advanced over the platen 110 according to an example. Print agent
may, in some examples, be delivered onto the subsirate by a different band of nozzles
during each pass. In the example shown, print agent is {o be delivered {printed) onto the
substrate 100 up to the leading edge 102. in this example, a defined zone 120 is defined
adjacent to the leading edge 102 of the substrate 100, the defined zone defining an area
within which print agent is not 1o be delivered while the leading edge of the substrate 100
is over the platen 110, as is discussed below. The defined zone 120 may be a zone of
any shape. In some examples described hergin, the defined zone includes an edge of
the substrate. The defined zone 120, in some examples, may be considered o be &
margin. The margin 120 serves as a boundary beyond which print agent may be printed
onto the substrate 100 if the leading edge 102 is over a defined ared (such as the
absorbent portion 114) of the platen 110,

{0024] Figure 1a shows the posifion of the substirate 100 after completion of a
first pass of the print head 116, Prior to the first pass, the substrate 108 may be moved
into position by the substrate advancer of advanaing svstem {not shown). During the first
pass, print agent may be delivered via nozzies in the first band 118a of nozzles io form a
pattern 122a on the substrate 110, Depending on the print ioh dala, the pattern printed
may include, amongst other things, fext, & drawing, a shape andior g photograph, and
may be in black and white (monochrome)} or colour. As is shown in Figurs 1a, sven
though the substrate 100 is positioned such that all of the nozzles in the first band 118s
of nozzles pass over the subsirate during the first pass of the print head, a nozzle {or in
some examples, a row of nozzles) may not deliver print agent during the first pass.
Spedcifically, a nozzie within a region 124 may not be fired, or may be prevented from
delivering print agent onio the substrate 100, as those nozzles are aligned with (i.e. fall
within} the margin 120 during the first pass. Thus, during the first pass, nozzles in the
first band 118a that are nol within the region 124 may deliver print agent onio the
substrate 100 outside the margin 120, and nozzles within the region 124 in the first band
of nozzles are instructed not to deliver print agent, or are otherwise prevented from
delivering prnt agent onto the substrate within the margin.  In this way, in the example
shown, the pattern 122a formed on the substrate from the first pass of the print head 118
has a smaller width than would be possible if the first band 118a of nozzies were {o fire
during a pass over a portion of the substrale that did not include the margin 120,
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{0025] The way in which a nozzle, or a rows of Nozzies, of the print head may be
prevented from delivering print agent may be achieved in varlous ways. I some
examples, each row of nozzles may be independently instructed by the processing
apparatus in accordance with the print job data. In other wards, a particular row of
nozzies may be instructed fo print or not print, based on whether the particular row of
nozzles is aligned with the margin 120 of the substrate 100, In other examples, a print
mask may be generated and applied to the nozzies of the print head 116, The print
mask may be a virtlual mask {e.g. a mask defined in computer code) and may comprise a
hinary code for each nozzle in the print head. In some exampiles, the print mask may
include, for sach nozzie, 3 ONE {1} which corresponds to an instruction for 8 nozzle fo
deliver print agent, or a ZERC {0} which corresponds 1o an instruction for the nozzie not
o deliver print agent. As such, the print mask may, i some examples conyprise an aray
of ones and zeroes, each digit defining an instruction for a coresponding nozzie, The
print mask may be generated and/or applied by processing apparatus, such as
processing apparatus associaled with, or within, the print apparatus. The print mask
may be based on the size of the margin 120 defined for the subsirate 100, For example,
i a margin for a particular substrate is defined as being 1mm {{e. a strip along the
leading edge 102 of the substrate 100 having a width of 1mm), then the processing
apparatus may determine that forty rows of nozzles would fire within the margin during a
printing pass and, therefore, each nozzie in those forly rows {Le. the rows of nozzies
within the region 124) are masked and instructed not 1o five durng the first pass.

[0026] In the example of Figure 1, the second, third, fourth and fifth bands 118b,
118¢, 1184, 118e of nozzies of the pont head 116 do not pass over the substrate durning
the first pass and, therefore, nozzles within the second, third, fourthy and fifth bands may
be instructed not to fire during the frst pass. Accordingly, the print mask may include a
'zerg’, of 8 'do not fire' instruction for each nozzie in the second, third, fourth and fifth
bands during the first pass.

[0027] Once the first pass has been completed, and the patiern 1223 has been
printed, the substrate 100 is advanced by a defined distance. Iy this exampie, the
substrate 100 is advanced in the direction of the arrow A by a distance defined by the
number of bands of nozzles in the print head 118, For example, in the case shown in
Figure 1, the subsirate 100 is advanced by a distance squivalent to the length of a band
of nozzies (l.e. by a distance equivalent to the number of rows of nozzles in a single
band of nozzies).
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{0028] Figure 1b'shows the position of the substrate 100 after the substrate has
been advanced {(following the first pass) and after a second pass of the print head 116,
After the substrate has advanced, the pattern 122a may be aligned with the second band
118k of nozzies in the print head 116, and the first band 118a of nozzies may be aligned
with & portion of the substrate adjacent to the pattern 122a. During the second pass of
the print head 116 over the substrate 100, all of the nozzles in the first band 118a may
be instructed or allowed 1o fire as none of the rows of nozzies in the first band are
aligned with the margin 120 after the substrate has advanced. However, afler the
substrate has advanced foliowing the first pass, the margin 120 of the substrate 100 is
aligned with a nozzie {or a row of nozzles} in the second band 118b. Therefore, a
processing apparatus associated with the print apparatus and/or the print head may
generate andfor apply a print mask in which nozzles {e.g. 8 row of nozzles) within the
region 124 {see Figure 1a) are instrucied or allowed to fire during the second print pass,
but nozzies {8.g. a row of nozzies), which are within a region 128, and therefore are
aligned with the margin 120, are not fired or are instructed not {o fire during the second
print pass, The print mask generated for the second print pass may sllow those nozzles
or rows of nozzles in the second band 118b which are not within the region 128 to fire
gduring the second print pass, along with the nozzles within the first band 118a. Asinthe
first peint pass, the nozzies within third, fourth and fifth bands 118c, 1184, 118a may be
preventad from firing/instructed not to fire during the second print pass as those nozzies
gdo not pass over the substrate during the second pass.

[0029] During the second pass, those nozziles in the second band 118b that are
enabled 1¢ print {e.g. are notmasked by the print mask) may deliver print agent onle the
substrate 100 In the same location as the paliern 122a. The nozzies in the first band
118a may daliver print agent onfo the substrate 100 in'a paltern 1220,

{0030} Following the second pass of the print head 118, the substrate 100 may
ke advanced by a defined distance {which may be the same distance by which the
subsirate is defined following the first print pass) by the subsirate advancer or other
advancing system,

[0031] Figure 1¢ shows the position of the substrate 100 after the substrate has
heen advanced (following the second pass)and afier a third pass of the print head 118,
During the third print pass, nozzles in the third band 118¢ of nozzles deliver print agent
onta the substrate 100 in the pattern 122a, and those nozzies of the third band within a
region 128, which are aligned with the margin 120, are masked so that they do not
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deliver print agent during the third pass. During the third pass, nozeles in the first band
118a may dellver print agent onfe the subsirate 100 in g paltern 122¢

[6032] Figure 1d shows the position of the substrate 100 after the subsirate has
been advanced (following the third pass} and after a fourth pass of the print head 118,
Nozzles in the fourth band 118d of nozzies deliver print agent onto the substrate 100 in
the pattern 122a, and those nozzies of the fourth band within a region 130, which are
aligned with the margin 120, are masked so that they do not deliver print agent during
the fourth pass. During the fourth pass, nozzles in the first band 1182 may deliver print
agent anto the substrate 100 in a pattern 1224

{0033} By the fourth pass of the print head 116, the subsirate 100 has bsen
advanced by such a distance that the leading edge 102 of the substrate is over the
absorbent portian 114 of the platen 110, Thus, the margin 120 may be printed without
the rsk that print agent may be inadvertently delivered onio the platen 110. Figure 1e
shows the position of the substrate 100 after the substrate has been advanced {following
the fourth pass) and after a fifth pass of the print head 118, Once the leading edge 102
of the substrate is over the absorberd portion 114, print agent may be delivered onto the
substrate in the margin 120 by a subset of nozzles of the wint head which have not
delivered print agent during the first, second, third or fourth passes. In this example, &
subset 132 of nozzles may be used to deliver print agent within the defined zone 120 {La.
within the margin), In some examples, when a borderless print jobx is fo be performed,
the subset 132 of nozzies may be used just for printing within the margin 120, and not
used for printing outside the margin. in some sxamples, if a print job is o be performed
inn which print agent is not o be delivered fo within a margin (Le. if the print job is not a
borderiess print job), then nozzies in the subset 132 may be used {o deliver print agent o
other areas of the substrate.

[0034] In the example shown in Figure 1, the subset 132 of nozzles form part of
the fifth band 118e of nozzies. It will be apparent also that, in some example, not all of
the nozzles in the subset 132 of nozzles are o deliver print agent onto the subsirate
within the defined zone. The number of nozzles {or rows of nozzles) to be used to print
within the margin may depend on the size of the margin 1o be printed and/or the number
of prirt passes to be performed when printing the margin.

[0035] During the fifth pass of the print head 118, nozzles within the subsef 132

of nozzies may deliver print agent info part of the margin 120, in the example shownin
Figure te, half of the margin 120 is printed during the fifth pass. Thus, nozzies in a
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region 134 within the subse! 132 may be used to print a pattern 122 on the substrate.
The pattern 122 is a strip which is, in this sxample, thinner than the pattem 122a printed
during previous passes.  Thus, the distance by which the substrate is advanced prior o
the fifth pass may be shorter than the distance by which the subsirale is advanced
between the first, second, third and fourth passes.

{0036] Following the fifth print pass, the subsirate may be advanced, in this
example, by a distance equal to the advance made following the fourth print pass, such
that the subsirate is in the position shown in Figure 1. In some exampies, the advance
distance may be diferent fo preceding advance distances. Figure 1f shows the
substrate 100 after the subsirate has been advanced {following the fifth pass) and after a
sixth pass of the print head 118. During the sixth pass, print agent may be delivered
onte the subsirate within the whole of the margin 120, using nozzles within the subset
132 of nozzies. In this example, nozzies (or rows of nozzles) within a region 138 are
used for printing in the marginy 120, The nozzles within the region 136, which includes
the region 134 shown in Figure 1, deliver print agent in the pattern 122e printed during
the fifth print pass, and also into g patiem 1221

[6037] Following the sidb print pass, the substrale, in some examples; may
again be advanced by g dislance equal to the advance made following the §fth print
pass. In soms examples, the subsirate may not be advanced foliowing the: sixth print
pass, as the margin 120 is over the absorbent portion 114, and nozzies in the subset 132
are able o print within the margin. Figure 1g shows the substrate 100 afier a seventh
pass of the print head 118, During the seventh pass, print agent is delivered onto the
substrate using nozzles within a region 138 of the subset 132 of nozzies. The nozzles
within the region 138 are, in this example, the same nozzles that are in the region 134
{see Figure 1e). The print agsnt delivered during the seventh print pass completes the
delivery of print agent within the margin. Thus, in this example, the margin 120 is printed
during three print passes, with two strips {e.g. patterns 122e, 122f) each receiving two
deposits of print agent. In this example, during each print pass 1o print the margin, print
agent may be delivered with 80% of the final intended densily, such that the total
intended amount of print agent is {o be delivered into each strip on the substrate in the
margin after two passes. During the print passes in which the margin 120 is printed,
nozzies in the bands 118a-d are prevented from firing, for example using a print mask.

[0038] After the margin has been printed (Le. after the seventh print pass in this
example), nozzies within the subset 132 of nozzles may not be used o deliver prin
agent again until itis intended to print within another margin of ancther subsirate. Thus,
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a print mask may applied to prevent nozzias within the subset 132 from delivering print
agent, but which allows print agent to be delivered by other nozzles in the print head,
such as nozzles within the bands 118a-d.  Following the seventh print pass, the
substrate 100 may be advanced by a distance (o bring the pallems 1226, o, d inlo
alignment with the bands of nozzles 118d, ¢, b respectively. Thus, the substrate 100
may be advanced by a distance that is shorter than the advance made following the first,
second and third print passes. In other words, the substrate advance made Pllowing the
completion of the printing of the margin 120, in this example, is the same as the advance
made following the first, second and third print passes, minus the distance by which the
subsirate is advanced while printing the margin {i.e. during the fith, sixth and seventh
print passes). Printing of the substrale ouiside the margin 120 may then continue, with
print agent being delivered by nozzles in the bands 118a-d.

{0038] Figure th shows the subsirate 100 afler the subsirate has been advanced
{following the seventh pass) and after an sighth pass of the print head 118, During the
gighth print pass, nozzles in the bands 118d, ¢ and b deliver print agent onto the
subsirate 100 in the patterns 122b, ¢ and d respectively. in this example, following the
eighth pass, printing on the subsirate in the patterns 12Z2a and 122b is complete.
Printing using the nozzies in the bands 118s-d may continue untll the intended pattern or
image o be printed on the substrate 110 is complete. However, the nozzies within the
subset 132 are not used to print sutside the margin 120

{0040] As noted above, the example described above with reference o Figure 1
relates o a print operation which involves four print passes to print a swath oulside the
margin 120, and three passes 1o print the region within the margin (L.e. the defined zone)
12G. in other exampies, however, print operations may involve a smaller or greater
number of print passes o complete a swath outside the defined zone and/or within the
defined rone and, in some examples, the distance by which the substrate 100 is
advanced after each print pass may be relatively smaller than in the example described
above. In some examples, the edge 102 of the substrate may be positioned over the
absorber portion 114 for more than three print passes. In such scenarios, print agent
may be delivered onto the substrate 100 within the margin 120 during & larger number of
print passes, which may result in a relatively higher quality print, as the print agent
intended fo print in the margin may be divided belween addifional passes. In some
examples, the print agent o be delivered within the margin may be divided evenly
betwaan the multiple print passas while, in other examples, the proportion of print agent
to be delivered during a print pass of the muitiple print passes when printing the margin
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may be more or less than the proportion of print agent © be deliverad during other print
passes when printing the margin.

[0041] Figure 2 is a flowchart of an example method 200 of printing on a
printable medium.  The method of prinding may use g prant head having a plurality of
nozzies. The priniable medium may have a leading edge and a defined zone adjacent fo
the leading edge. The print head may deposit print agent onto the printable medium via
the plurality of nozzies during successive printing passes. The method 200 comprises,
at block 202, printing oufside, and not within, the defined zone on the printable medium
using a first subset of nozzles of the plurality of nozzies. The meathod further comprises,
at block 284, printing within, and not oulside, the defined zone on the printable medium
using a second subset of nozzles of the plurality of nozzles. Thus, as in the example
described above, nozzles in the first subset of nozzles (e.g. the subset 132 in Figure 1)
may not be ysed o deliver print agent until the printable medium, or substrate, s in g
particular position refative to g print bed of the print apparatus 1o which the print belongs.
When printing a borderless print job on a printable medium {e.g. printing onio a printable
medium which is to be printed up to the leading edge, nozzies in the first subset {e.g. the
subset 132 of Figure 1) are used just o print within a defined zone adjacent 1o the
leading edge {e.g. within the margin}. Nozzies in g second subset of the print head {e.g.
nozzies not within the subset 132 of Figure 1) may be used to print just outside the
defined zone, and may not be ussd to print within the defined zone,

{0042] in some examples, the nozzles included within the first subset of nozzles
are not included within the second subset of nozzies. In other words, the nozzies of the
print head may be divided {e.g. by a mask]) into two distinct or discrete sets of nozzies; a
first set to print within the margin of a substrate and a second set {o print outside the
margin.

[0043] As explained in the example described above with reference lo Figure 1,
the first subset of nozzles may print ocutside the defined zone on the printable medium
during a first printing pass, and the second subset of nozzles may print within the defined
zone on the printable medium during a second printing pass, after the first printing pass.
Thus, some printing may be performed on the printable medium outside the margin
hefore the margin is printed. Following the printing of the margin, in some examples, the
first subset of nozzles may print outside the defined zone on the printable medium during
2 third printing pass, after the second printing pass.
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[0044] In some examples, the second subset of nozzles may print within the
defined zone on the printable medium when the leading edge of the printable medium is
within & defined area. The defined area may, for exampls, be an area above a print
agent-absarbing portion, such as absorbent foam 114, The second subset of nozzles
may be pravented from prinfing within the defined 2zone-an the printable medium when
the leading edge of hte printable medium is outside the defined area {e.g. not i an arsa
above the print agent-absorbing portion). 1oy this way, print agent is lesy likely 1o be
inadvertently deposited onto a platen of the print apparatus.

[0048] Figure 3 is a flowchart of an example method 300 of printing on a
printable medium. The method 300 may include blocks 202 and 204 discussed above.
The method 300 may further comprise, at block 302, generating a print mask
corresponding o the plurality of nozzles, the print mask defining those nozzies which are
o print within the defined zone, and those nozzles which are to print ouiside the defined
zone, In some examples, the method 300 may comprise generating multiple print
masks, for example a first print mask defining those nozzles which are o print within the
defined zone {e.g. a border mask), and a second print mask defining those nozzles
which are o print outside the defined zone (e.g. a regular printing mask). The print mask
may, in some examples, be & virlual print mask. The print mask may be generated in the
form of computer code. In the some examples, the print mask may be generated by a
Drocessor, or processing circuitry associated with the print apparatus. Al block 304, the
method 300 may comprise applying the print mask o the print head. The print mask
may be generated based on print job data defining the print job o be performed. in
some examples the print mask may be gensraled prior {0 any print agent having been
deposited from the priot head.

[0048] Figuwre 4 is a flowcharl of an eample method 400 of prnting on 3
printable medium. The method 400 may include any of blocks 202, 204, 302 and 304
discussed above. At block 402, the method 400 may comprise advancing the printable
meadium batween successive printing passes. For example, once a printing pass has
been completed, a substrate advancer of the print apparatus may move the printable
medium along a path 50 that subsequent printing passes may be performed. In some
examples, betwaean printing passes in which the first subset of nozzles are to print, the
printable medium may be advanced by a first defined distance, and betwsen printing
passes in which the second subset of nozzles are {0 prind, the printable medium may be
advanced by a second defined disiance, different from the first defined distance. In other
words, the number of nozzles {or rows of nozzies) used to print oculside the definad zone
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on the printable medium during a printing pass may be different {o the number of nozzies
{orrows of nozzles) used to print within the defined:zone during g printing pass. Thus, 8
differert number of printing passes may be used to print a swath that forms the margin
than the number of printing passes used fo printa swath outside the margin.

{06047] During each printing pass while printing within the defined zonse, the
second subset of nozzies may, in some example, print with a print quality equivalent to
the qualily of printing performed by the first subset of nozries during each printing pass
while printing outside the defined zone, Thus, the print quality of the image printed within
the defined zone may be the same as {or indistinguishable from) the print quality of the
image printed ouiside the defined rone. To achieve this, g density of print agent
deposited within the defined zone may be the same as the density of print agent
deposited sulside the defined zone, for example.

{0048] Figure 5 is a flowchart of an example method 500 of printing on a
printable medium. The method 500 may include any of the bocks discussed above with
reference o Figures 2 1o 4. The method may comprise, at block 502, identiiving
particular nozzies of the first subset of nozzies that are aligned with the defined zone of
the printable medium during each prinling pass. At block 504, the method 500 may
comprise, during each printing pass while printing oulside the defined zone on the
printable medium, preventing the particular nozzles of the first subset of nozzles fiom
printing.  Thus, even though nozzies within the firsl subset of nozzies are able fo pont
outside the defined zone, some norzies within the first subset may be prevented from
printing if thay are afigned with the leading edge of the pdntable medium, or with the
defined zone. Such nozzles arg included in the region 124 of Figure 1a.

[0049] Preventing the particular nozzles from printing (block 504) may, in some
examples, comprise applying a print mask {o the print head, the print mask defining the
particutar nozzies of the first subset of nozrles which are not fo prinl. As with the pant
mask or masks used to define which nozzles fall within the first subset and which nozzies
fall within the second subset, the print mask used © define the particular nozzles of the
first subsel of nozzies which are not to print may be a vittual mask, generataed using
compuier code, for example.

{00501 The method disclosed above may be performed by an apparatus, such as
a prnt apparatus. Figure 6 is a schamatic showing an example of a portion of a print
apparatus 600 for printing in defined zones. The print apparatus 600 may comprise a
print agent distributor 602 having a plurality of nozzles to deposit print agent onlo a
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substrate during successive printing passes. In some examples, the substrate may have
& leading adge and a defined zone adjacent o the leading sdge. The print apparatus
800 may also comprise processing apparatus 804. The processing apparatus 804 may
ke operably coupled fo, andior may control, the print agent distributor 602, The
processing apparatus 604 may enable a first subse! of nozzles of the pluralily of nozzles
{o deposit print agent outside, and notl within, a defined zone on the substrate. The
processing apparatus 604 may enable a second subsel of nozzles of the plurality of
nozzies to deposit print agent within, and not outside, the defined zone on the substrate.
The print apparatus 800 may comprise, or be similar to, the print apparatus discussed
with reference to Figure 1.

[00581] Figure 7 is & schematic showing an example of a portion of a2 print
apparatus 700 for printing in defined zones, The print apparatus 700 may comprise the
print agent distributor 602 and the processing apparatus 804. The print apparatus 700
may comprise a print bed 702 having a platen {0 support the substrate, and a print agent-
absorbing element, such as the absorbent portion 114, The processing apparatus 604
may enable the second subset of nozzles o deposit print agent within the defined zone
on the substrate when the defined zons is over the print agent-absorbing elemeant. The
processing apparatus 604 may, for example, generale g print mask o prevent the
second subset of nozzles from depositing print agent within the defined zone unless the
defined zone is over {i.8. above) the print agent-absorking element,

{0052} Figure 8 is a schemastic showing an example of a portion of a print
apparatus 800 for printing in defined zones. The print apparatus 800 comprises the print
agent distributor 602, and may comprise the processing apparatus 804 andfor the print
bed 702. The print apparatus 800 may comprise a subsirate advancer 802 o advance
the subsirate belween successive printing passes of the print agent distributor 802,
Between print passes in which the first subset of norzies are to print, the substrate
advancer 802 may advance the substrate by a first defined distance. Belween print
passeas in which the second subset of nozzles are o print, the subsirate advancer 802
may advance the subsitrate by a second defined distance, different from the first defined
distance. In some examples, the processing apparatus 804 may be operably coupled to
the substrate advancer 802, and may cause the subsirate the substrale advancer to
advance (Le. move} the subsirate by a defined distance based on the print job data
and/or on the nature of the print head (e.g. the number of nozzles).

[0053] Figure 8 shows, schematlically, a2 machine-readable medium 802
associated with a processor 804, The machine-readable medium 802 comprises
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instructions which, when executed by the processor 804, cause the processor 804 fo
cause 8 first group of nozzles of & print head o deposit print agent outside, and not
within, a defined area on a printable medium. 0 some sxamples, the first group of
nozstes may be caused o deposit print agent by firsl groupy firing inshuctions 806
cortained within the machine-readable medium 802

{0054] The machinereadable medium 902 may comprise instructions which,
when executed by the processor 804, cause the processor 864 to cause & second group
of nozzles of the print head 1o deposit print agent within, and not oulside, the defined
area on the printable medium. in somea examples, the second group of nozzles may be
caused o deposit print agent by ‘second group’ firing instructions 808 contained within
the machine-readable medium 902,

[0055] In some examples, the machine-readable medium 902 may comprise
instructions which, when executed by the processor 904, cause the processor 804 1o
create a first print mask corresponding to the first group of nozzles, and defining those
nezses which are 1© prind culside the defined zone. The machine-readable medium 802
may, in some examples, comprise instructions which, when execuled by the processor
804, cause the processor 8904 io create a second print mask coresponding o the
second group of nozzies, and defining those nozzies which are to print within the defined
zone. in some examples, the machine-readable medium 902 may include print mask
greation instructions {(not showr),

{0056] The machine-readable medium 802 may, in some examples, comyprise
instructions which, when executed by the processor 804, cause the processor 804 o
identify particular nozzles of the first group of nozzles that are aligned with the defined
area of the printable medium. in other words, an identification may be made of those
nozzies which are aligned with the defined area of the printable medium {(which may
include the leading edge of the medium), and which are not to deliver print agent {since
the defined area is not above a particular region {e.g. the absorbent portion)). The
machine-readable medium 802 may, in some examples, comprise instructions which,
when executed by the processor 904, cause the processor 904 {o create a third prind
mask corresponding {o the particular nozzies of the first group of nozzies, the third print
mask to prevent the particular nozzies from delivering print agent while the first group of
nozzies is caused to deposi print agent.

[0057] Examples in the present disclosure can be provided . as methods, systems
ar machine readable instructions, such as any combination of computer code, hardware
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or the fika. Such machine readable instructions may be included on 8 computerreadabls
storage madium {ncluding but is not limited {o disc slorage, CO-ROM, optical slorage,
gte.} having computer readable progran codes therein or thereon.

{0058] The present disclosure is desoribed with reference to flow charts andior
block diagrams of the method, devices and systems according to examples of the
present disclosure. Although the flow diagrams described above show a specific order of
execution, the order of execution may differ from that which is depicted. Blocks described
inn relation to one flow chart may be combined with those of another flow chart. It shall be
undearstaod that each flow andfor block in the flow charts andfor block diagrams, as well
as combinations of the flows andfor diagrams in the flow charts andfor block diagrams
can be realized by machine readable insiructions.

[0058] The machine readable instructions may, for example, be execuled by a
general purpose computer, a special purpose computer, an embedded processor of
processors of other programmable data processing devices to realize the funclions
described in the description and diagrams. In parficidar, a processor of processing
apparatus may execute the machine readable instructions. Thus funclional modules of
the apparatus and devices may be implemented By a processor ‘exscuting machine
readable instructions stored in 8 mamory, o 8 processor operaling in accordance with
instructions embedded in logic circuitry. The term ‘processy’ is o be interpreted broadly
o include g CPU, processing unit, ASIC, logic unit, or programmable gate array etc. The
methads and functional modules may all be performed by a single processor or divided
amongst several procassors.

{0060} Such machine readable instructions may also be siored in a computer
readable storage that can guide the computer or other programmable data proceassing
gdavices {0 operate in a specific mode,

[0061] Such machine readable instructions may also be loaded onto a computer
or other programmable dala processing devices, so that the computer or other
programmable data processing devices perform g seriss of operations to produce
computer-implementad processing, thus the instructions executed on the computer or
ather programmable devices realize functions specified by flow(s) in the flow charls
andfor block(s) in the block diagrams.

[0062] Further, the teachings berein may be implemented in the form of &
computer programme product, the compuder programme product being slored in a
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storage medium and comprising 8 pluraglity of instructions for making a computer device
implement the methods recited in the examples of the present disclosure.

[0083] While the method, apparatus and related aspecis have been dascribed
with reference to cerfain examples, varous modifications, changes, omissions, and
supstitutions can be made without departing from the spirit of the present disclosure. it is
intended, therefore, that the method, apparatus and related aspecis be limited only by
the scope of the following claims and thelr equivalents. | should be noted that the
ahove-mentioned examples illusirate rather than limit what is described herein, and that
those skilled in the ant will be able to design many allernative implementations without
departing from the scope of the appended ciaims. Features described in relation to one
example may be combined with features of another example.

[0064] The ward “comprising” does not exclude the presence of glements other
than those listed in a claim, "8" or "an” does not exclude a plurality, and a single
processor o other unit may fulfil the funclions of several units recited in the claims.

{008E] The fealures of any dependent claim may be combinad with the features
of any of the indepandent claims or other dependent claims.
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CLAIMS

1. A method of printing on a printable medium using a print head having a plurality
of nozzles, the printable medium having a leading adge and a defined zone adjacent 1o
the leading edge, whergin the print head is 10 deposit print agent onto the printable
medium via the plurality of nozzies during successive printing passes, the method
comprising:

printing cutside, and not within, the defined zone on the printable medium using s
first subset of nozzles of the plurality of nozzles; and

printing within, and not outsids, the defined zone on the printable medium using a
second subset of nozzles of the plurality of nozzies.

&, A-method acoording to claim 1, wherein nozzles included within the first subset of
nozzies are not included within the saecond subset of noszies.

3 A method according fo claim 1, wherein the first subset of nozzles are to print
puiside the defined zone:on the printable medivm during a first printing pass, and the
second subset of nozsles are to print within the defined zone on the printable medium
during a second printing pass, after the first printing pass.

4. A method according o claim 1, wherein the second subiset! of nozsles are to print
within the defined zong on the printable medium when the leading edge of the printable
medium is within a defined area.

5. A mathod according to claim 1, further comprising:

generating a print mask carresponding to the plurality of nozzles, the print mask
defining those nozzies which are {o print within the defined 20ne, and those nozzles
which are to print outside the defined zone; and

applying the print mask o the print head.

8, A method according to claim 1, further comprising:
gdvancing the printable medium beltween successive printing passes;
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wherein, between printing passes in which the first subset of nozzies are o pring,
the printable medium is advanced by a first defined distance, and between printing
passes in which the second subset of nozzies are to print, the printable medium is
advanced by a second defined distance, different from the first defined distance.

7. A method according to claim 1, wherein, during each prinling pass while printing
within the defined zone, the second subset of nozzles are 1o print with a print guality
equivalent to the quality of printing performed by the first subset of nozzles during each
printing pass while printing outside the defined zone.

8. A method according o claim 1, further comprising:

identifying particular nozzies of the first subset of nozzles that are aligned with the
defined zone of the printable medium during sach printing pass; and

during each printing pass while printing outside the defined zone on the printable
medium, praventing the particular nozzies of the first subset of nozzies from printing.

g, A method according to claim 8, whersin preventing the paricular nozzles from
printing comprises applying a print mask o the prind head, the print mask defining the

particular nozzies of the first subset of nozzles which are not to print.

10, Print apparatus, comprising:
a print agent distributor having a plurality of nozzles to deposit print agent onto a
substrate during successive printing passes; and
procassing apparatus to:
enable 3 first subset of nozzles of the plurality of nozeles o deposit print
agent oulside, and not within, a defined zone on the substrate; and
enable a second subset of nozzles of the plurality of nozzles to deposit
print agent within, and not outside, the defined zone on the subsirate.

11. Print apparatus acconding to olaim 10, further comprising:

a print bed having a platen to support the substrate, and a print agent-absorbing
element;

wherein the processing apparatus is to
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gnable the second subsst of nozzies to deposit prist-agent within the
defined zone on the substrate when the defined zone is over the print agent-
ahsorbing element.

12. Print apparatus according o claim 10, further comprising:

& substrale advancer o advance the subsirate belween suCcessive printing
passes of the print agent distributor;

whersin, between printing passes in which the first subset of nozzles are o print,
the subsirate advancer is to advance the substrate by a first defined distance, and
between printing passes in which the second subset of nozzles are o print, the substrate
advancer is {o advance the substrale by a second defined distance, different from the

first defined distance.

13. A machine-readable medium comprising instructions which, when execuled by a
processor, cause the procassor to

cause a first group of nozdes of g print head o deposit print agent outside, and
not within, & defined area on a printable medium: and

cause a second group of nozzies of the print head {o deposit print agent within,

and not outside, the defined area on the prinfable medium.

14. A machine-readable medium according o claim 13, comprising insiructions
which, when executed by a processor, cause the processor to:

create a first print mask corresponding o the first group of nozziss, and dafining
those nozzles which are to print outside the defined zone; and

create a second print mask corresponding to the second group of nozzies, and
defining those nozzies which are 1o print within the defined zona.

18. A machine-readable medium according to claim 13, comprising instructions
which, when axecuted by & processor, cause the processor {or

identify particular nozzies of the first group of nozzles that are aligned with the
defined area of the printable medium; and

create a third print mask corresponding fo the particular nozzles of the first group
of nozzies, the third print mask 1o prevent the pardicidar nozzles from delivering print

agent while the first group of nozzles is caused fo deposit print agent.
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