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PRINT TARGET SUPPORT ASSEMBLY

BACKGROUND

[0001] A part in a large format printing system, such as a Page Wide Array
(PWA) printing system, is a print target support assembly. The print target support
assembly comprises a print platen structure that provides an upper surface to
support a print target that is to be printed on. A belt advance mechanism
comprising one or more belts may be used for advancing the print target across

the platen and under a print zone.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] Various features of the present disclosure will be apparent from the
detailed description which follows, taken in conjunction with the accompanying

drawings, which together illustrate features of the present disclosure, and

wherein:
[0003] Figure 1a shows a print target support assembly according to an
example;
[0004] Figure 1b shows an exploded view of the print target support

assembly according to the example shown in Figure 1a;
[0005] Figure 1c shows a side elevation view of the print target support

assembly according to the example shown in Figure 1a;

[0006] Figure 2 shows a print target support assembly according to an
example;
[0007] Figure 3 shows a print target support assembly according to an

example; and

[0008] Figures 4a-4c show print target flattening according to an example.

DETAILED DESCRIPTION

[0009] Figures 1a-1c show a print target support assembly 101 for use in
a PWA printing system. The PWA printing system receives input data (for
example, an image for two-dimensional printing, or data representing an object

for three-dimensional printing) for printing on a print target. Examples of a PWA
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printing system include a printing system capable of printing on to a print target
of width greater than 297 mm (11.69 inches). In examples, a PWA printing system
is capable of printing on to a print target, for example a print medium comprising
a planar substrate (e.g. paper, cardboard, plastic, fabric, etc.), from 11.69 inches
to 40 inches in width, or greater. In case of three-dimensional printing, objects
may be formed in a layer-by-layer manner on a print target. A PWA printing
system may, for example, be an inkjet printing system comprising a print head
(not shown), a processor (not shown) for processing data for use in printing
and/or generating print instructions, and/or memory for storing various data
and/or print instructions. A PWA printing system may comprise more or different
components beyond those described herein, and such details of the PWA printing
system have been omitted for brevity and convenience.

[0010] The print target support assembly 101 comprises a print platen
structure 103, which is best seen in Figure 1b removed from the assembly 101.
The print platen structure 103 comprises a single part or a multiple-part print
platen. The print platen structure 103 provides an upper surface 104 to support
one or more belts and a print target 111 as the print target 111 passes under a
print zone (not shown).

[0011] The surface 104 comprises a belt area 105, across which the one
or more belts 107 are advanced by a belt advance mechanism 108. The belt
advance mechanism 108 may, for example, comprise a belt advance circuitry
(not shown) for controlling operation the belt advance mechanism 108. The belt
advance circuitry may, for example, be actuated based on a sensor sensing
movement of the print target 111 in the direction of the surface 104, and may be
connected to a bus for receiving input from the sensor. The belts 107, running
across the surface 104 in a direction of print target advance (denoted by an arrow
with the label 115), advance the print target 111 under the print zone. In Figure
1a, the belt area 105 runs across the width of the surface 104, such that belts
107 are present at the edges of the surface 104.

[0012] In examples in which several belts 107a-n are used for print target
transport, the belts may be spaced apart and, as a consequence, overlap with

some parts of the surface 104 in the belt area 105 but not all parts. The combined
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width of the belt(s) 107a-n may therefore be equal to or less than the width of the
belt area 105.

[0013] The print target support assembly 101 comprises a flattening
assembly 109 for maintaining the print target 111 in place as it advances in
contact with the belts 107a-n under the print zone. The flattening assembly 109
may comprise a controller 109a for controlling operation of a flattening
arrangement 109b, to increase friction sufficiently between the print target 111
and belts such that the target advances as the belts advance. The controller 109a
may, for example, comprise a control circuitry (not shown), which may be
connected to a sensor for sensing movement of the print target 111 in relation to
the surface 104 for controlling the operation of the flattening arrangement 109b.
[0014] The flattening arrangement 109b may comprise one or more
flattening mechanisms, controlled by respective circuitry, that, when operated,
perform a flattening operation on the print target 111. For example, the flattening
arrangement 109b may comprise a vacuum assembly, which is controlled by the
controller 109a to apply vacuum under the print platen structure 103 in order to
flatten the print target 111 onto the surface 104. In this case, the belts 107a-n and
the print platen structure 103 may be permeable, so as to allow the vacuum
through the platen structure and belts and to draw the print target 111 onto the
belts 107a-n and surface 104, thereby to provide sufficient friction between the
print target 111 and the belts 107a-n.

[0015] The belts 107a-n and the print platen structure 103 may, for
example, have through-holes to afford permeability. The vacuum assembly 109b
may comprise a vacuum source to apply vacuum across the surface 104 or
several vacuum sources each to apply vacuum to a portion of the surface 104.
The vacuum source may, for example, be a vacuum fan. In Figures 1a and 1b
the vacuum assembly 109b comprises three vacuum sources, 109b-1 — 109b-3.
In another example, a single vacuum source may be used in combination with
respective channels and valves to apply vacuum controllably to different portions
of the surface 104.

[0016] In examples, according to Figures 1a — 1c¢, the vacuum assembly

109b may apply vacuum under the platen 103 in order to flatten the print target
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111 progressively onto the surface 104. In this case, the controller 109a may
control the operation of the vacuum assembly 109b to apply vacuum in a plurality
of vacuum zones across the print platen structure 103, progressively, starting
from an inner zone and progressing towards outer zones, thereby avoiding any
wrinkling of the print target 111 and/or countering any curling-up of the edges of
the print target 111 across the print platen structure 103. More specifically, with
reference to Figures 1a and 1b, the controller 109a may start a vacuum source
109b-2, which corresponds with an inner area of the surface, before starting
vacuum sources 109b-1 and 109b-3, which correspond with outer areas of the
surface.

[0017] In examples, the flattening assembly 109 may comprise a further
flattening arrangement 109c¢ (see Figure 1c) to ensure initial and consistent
flatness of the print target 111 at the target comes into contact with the surface
104. The further flattening arrangement 109¢c may, for example, provide a hold-
down force to the print target 111, as it comes in contact with the belts 107, to
urge the print target 111 onto the print platen structure 103. In some examples,
the further flattening arrangement 109c may, for example, be an apparatus to
direct pressurized air (or another gas) on to the surface of the print target 111,
thereby holding down the print target 111 onto the print platen structure 103. In
other examples, as shown with reference to Figure 1c, the further flattening
arrangement 109c comprises one or more pinch rollers 109d biased in a direction
towards the print platen structure 103. The pinch rollers 109d are in contact with
the print target 111, thereby holding the print target 111 down onto the print platen
structure 103, for example, in advance of the vacuum zone(s). One or more other
pinch rollers, for example 109e, of the further flattening arrangement 109¢, may
be biased towards, and urge a print target 111 and belts 107 on, the belt advance
mechanism 108.

[0018] In examples, the print target support assembly 101 may comprise
or be coupled to a print target feeding arrangement 113, that feeds the print target
111 towards the print platen structure 103. The print target feeding arrangement
113 may, for example, comprise feed roller(s). The print target feeding

arrangement 113 may be located downstream and/or upstream of the print platen
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structure 103 to assist the print target 111 in crossing the print platen structure
103 in the direction of print target advance 115.

[0019] In the example shown with reference to Figure 1, the belt area 105
runs across the width of the print zone and the belts 107a-n overlap with a large
part of the surface 104. Belts, however, are costly to manufacture and replace.
Therefore, in examples, the surface 104 may comprise a non-belt area, over
which belts do not advance, which reduces costs. The non-belt area may, for
example, be defined by using a fewer number of belts, and, as a consequence,
reducing the area of the surface 104 covered by belts. In the example shown with
reference to Figure 1, a non-belt area may, for example, be defined by omitting
outer belts 107a and 107n of the print target support assembly 101. In this case,
the surface 104 comprises an inner belt area (accommodating belts 107b-107¢e)
bounded on each side by an outer, non-belt area. In some examples, a non-belt
area may be located along another, for instance an inner, portion of the surface
104 bounded on each side by a belt area.

[0020] In the example shown with reference to Figure 2, the surface 104
comprises an inner belt area 201, in the direction of print target advance 115. The
inner belt area 201 is bounded on each side by outer non-belt areas, 203 and
205. A belt advance mechanism 108 advances the belts 107b-e running across
the inner belt area 201 in the direction of print target advance 115 in order to
advance print target (not shown) under the print zone 207. In this example, the
flattening arrangement 109a flattens the print target onto the surface 104, under
the print zone 207, across the inner belt area 201 and the outer non-belt areas
203 and 205.

[0021] In examples in which the flattening arrangement comprises a
vacuum assembly 109b to apply vacuum under the print paten structure 103, in
order to flatten the print target onto the surface 104, the vacuum assembly 109a
may apply vacuum in a first vacuum zone 213, corresponding with the inner belt
area 201, and in a second vacuum zone, 211 and 215, corresponding with the
outer non-belt areas 203 and 205. Therefore, the print target can be appropriately

flattened across the belt area 201 and the non-belt areas 203 and 205.
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[0022] The controller 109a may control the flattening arrangement 109b
such that the print target is flattened progressively, starting from the inner belt
area 201 and progressing to the outer non-belt areas 203 and 205. In examples
in which the flattening arrangement comprises a vacuum assembly 109b, the
controller 109a controls the vacuum assembly 109b to start applying vacuum in
the first vacuum zone 213 before applying vacuum in the second vacuum zone
211 and 215 to flatten the print target onto the surface 104. The position of the
print target in the inner areas of the surface 104 may ascertainable and/or
controlled, for example, on the basis of an encoder and/or other sensor coupled
to a print target feeding arrangement. This being the case, by flattening the print
target in the inner areas of the surface 104 first and then extending outwards, the
flattening arrangement 109a ensures that the print target is flat, without wrinkles,
as it arrives under the print zone 207. Flattening of the print target in the inner
areas first may cause a portion of the print target in the central region to
temporarily edge forwards in comparison to other portions of the print target.
However, progressive flattening ensures that the leading edge of the print target
is consistently flattened under the print zone 207.

[0023] In examples, the vacuum assembly 109a is controlled by the
controller 109 to apply vacuum in a plurality of vacuum zones 211, 213 and 215
across the print platen structure 103 to flatten the print target progressively onto
the surface 104. In this case, the vacuum assembly 109a starts from a zone 213,
corresponding with the inner belt area 201, and progressing towards zones 211
and 215, corresponding with the outer non-belt areas 203 and 205. In examples,
there could be further vacuum zones between the zone 213, and the zones 211
and 215 to afford a finer control over the application of vacuum to the zones, for
instance, such that progressive vacuum may be applied across all zones from
inner towards outer zones.

[0024] In examples, the flattening arrangement, comprising a vacuum
assembly 109b, may operate with a further flattening arrangement (not shown in
Figure 2), such as a plurality of pinch rollers located across the inner belt area
201, for biasing the print target onto the surface 104 in the inner belt area 201.

The or each of the pinch rollers may coincide with a belt 107b-e. There may be
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no pinch rollers coincident with the non-belt areas, as there would be no belt to
co-operate with to advance the print target. Absent other forms of flattening
arrangement, this could lead to the edges of the print target, which that are not
subjected to pressure from pinch rollers, curling up. In such arrangements,
flattening in the belt areas may be accomplished by a combination of vacuum and
pinch rollers, whereas, in the non-belt areas, flattening may be accomplished
principally by vacuum, and the vacuum may be applied progressively, as has
been explained, to avoid wrinkling.

[0025] In examples, the width of each of the non-belt areas 203 and 205 is
equal to or greater than the width of any of the belts 107 b-e.

[0026] In examples, a degree of friction caused by the flattening
arrangement 109b in the non-belt areas, 203 and 205, may be different to the
degree of friction caused in the belt area 201. For instance, the degree of friction
in the non-belt area may be lessened, due to the absence of a belt to carry and
advance the print target. In any event, the flattening arrangement 109b causes
adequate friction in the belt area 201 to prevent the target from slipping, with
respect to belt advance, due to insufficient friction. The flattening arrangement
109b causes adequate friction in the non-belt area to ensure that the target edges
are not curled-up but not so much friction that the edges of the target ‘drag’ and
wrinkle, relative to the target in the belt area. The friction caused by the flattening
arrangement in the belt area 201 and the non-belt areas 203 and 205 ensures
that the print target is moved under the print zone 207 at the same speed as the
belts 107b-e.

[0027] In the example shown with reference to Figure 3, a print target
support assembly may comprise a first flattening arrangement 109b-2 located in
the inner belt area 201 and a second flattening arrangement 109b-1 in the non-
belt area 203. The print target support assembly may comprise a third flattening
arrangement 109b-3 located in the non-belt area 205. In examples, the controller
109 controls the first flattening arrangement 109b-2 to apply vacuum
corresponding with the belt area 201 and the second and third flattening
arrangements 109b-1 and 109b-3 to apply vacuum corresponding with the non-

belt areas 203 and 205. In examples, the controller 109 controls the flattening
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operation such that the first flattening arrangement 109b-2 starts applying
vacuum corresponding with the belt area 201 before the second and the third
flattening arrangements 109b-1 and 109b-3 start applying vacuum corresponding
with the non-belt areas 203 and 205 to flatten the print target progressively from
the belt area 201 of the surface 104 towards the non-belt area 203 and 205 of
the surface 104.

[0028] An example of the flattening operation is explained with reference
to Figures 4a-4c. In this example, the print target 111 is curled up or wrinkled
around the edges as it comes in contact with the print target support assembly
101. In examples, the print target 111 may be curled or wrinkled in the non-belt
areas 203 and 205 due to the absence of belts and respective pinch rollers in the
non-belt areas 203 and 205. An angle 401 may result between the leading edges
of the print target 111 in the belt area 201 and the non-belt area 205.

[0029] In examples, the controller 109a controls the flattening arrangement
109b to progressively flatten the print target 111 starting from a central region of
the surface 104 and progressing towards outer regions of the surface 104. The
flattening arrangement 109a may, for example, comprise a vacuum assembly
109b as has been described.

[0030] The controller 109a controls the vacuum assembly 109b to continue
applying vacuum to the regions of the surface 104 in which the print target 111
has been flattened, and thereafter, additionally, controls the vacuum assembly to
apply vacuum to regions of the surface 104 adjacent therewith. This being the
case, the controller 109a controls the vacuum assembly 109b to progress from
the central region to outer regions of the surface 104 in stages. Therefore, the
angle 401 is progressively reduced as the print target 111 advances towards the
print zone 207 (as shown in Figure 4b) and the angle 401 is reduced to zero by
the time the print target 111 passes under the print zone 207 (as shown in Figure
4c). The effect of the progressive vacuum being applied is that the angle 401 is
progressively reduced to zero.

[0031] In examples, in response to flattening a leading edge of the print

target 111 across the surface 104, the controller 109a controls the vacuum
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assembly 109b to apply vacuum across the print zone 207, thereby causing
appropriate friction across the belt area 201 and the non-belt areas 203 and 205.
[0032] In summary, examples in this disclosure provide a print platen
support assembly providing a surface comprising a belt area and a non-belt area,
thereby, for example, reducing manufacturing cost associated with a print target
support assembly. A flattening arrangement may ensure flatness of print target
as the print target passes under a print zone by progressive flattening, wherein
the flattening arrangement causes a portion of the print target located in a central
region of the surface to be flattened first and thereafter progressing to flatten the
print target located in outer regions of the surface. The friction caused in the belt
and non-belt areas ensures good performance in terms of target skew,
registration errors, jams and wrinkles.

[0033] The description herein has been presented to illustrate and describe
examples of the principles described. This description is not intended to be
exhaustive or to limit these principles to any precise form disclosed. Many
modifications and variations are possible in light of the above teaching. Itisto be
understood that any feature described in relation to any one example may be
used alone, or in combination with other features described, and may also be
used in combination with any features of any other of the examples, or any

combination of any other of the examples.
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CLAIMS
What is claimed is:
1. A print target support assembly comprising:

a print platen structure providing an upper surface to support a print target
as the print target passes under a print zone, the print zone arranged across the
surface perpendicular to a direction of print target advance, the surface
comprising an inner belt area, in the direction of print target advance, the inner

belt area bounded on each side by an outer non-belt area;

a belt advance mechanism, to advance a belt running across the inner belt
area of the surface in the direction of print target advance, to advance the print

target under the print zone; and

a flattening arrangement to flatten the print target onto the surface, under
the print zone, across the inner belt area and the outer non-belt areas of the

surface.

2. A print target support assembly according to claim 1, wherein the flattening
arrangement comprises a vacuum assembly to apply vacuum under the platen,
in order to flatten a print target onto the surface, wherein the vacuum assembly
is to apply vacuum in a first vacuum zone, corresponding with the inner belt area,

and in a second vacuum zone, corresponding with the outer non-belt areas.

3. A print target support assembly according to claim 2, wherein the vacuum
assembly is to start applying vacuum in the first vacuum zone before applying
vacuum in the second vacuum zone, to flatten the print target onto the surface,
progressively, from the inner belt area of the surface towards the outer non-belt

area of the surface.
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4. A print target support assembly according to claim 1, wherein the flattening
arrangement comprises a vacuum assembly to apply vacuum under the platen,
in order to flatten a print target progressively onto the surface, wherein the
vacuum assembly is to apply vacuum in a plurality of vacuum zones across the
platen, progressively, starting from a zone corresponding with the inner belt area

and progressing towards a zone corresponding with the outer non-belt area.

. A print target support assembly according to claim 1, wherein the flattening

arrangement comprises a plurality of pinch rollers located in the inner belt area.

6. A print target support assembly according to claim 1, wherein the width of

each of the outer non-belt areas is equal to or greater than a width of the belt.

7. A print target support assembly comprising:

a print platen structure providing an upper surface to support a print target
as the print target passes under a print zone, the surface comprising a belt area

and a non-belt area;

a belt advance mechanism to advance a belt located across the belt area

to advance the print target in contact with the belt under the print zone;
a first flattening arrangement located in the belt area; and

a second flattening arrangement located in the non-belt area.

8. A print target support assembly according to claim 7, wherein the belt area
is located along a mid-portion of the surface and is bounded on each side by a

portion of the non-belt area.
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9. A print target support assembly according to claim 7, wherein the first
flattening arrangement is to apply vacuum corresponding with the belt area and
the second flattening arrangement is to apply vacuum corresponding with the

non-belt area.

10. A print target support assembly according to claim 9, wherein the first
flattening arrangement is to start applying vacuum corresponding with the belt
area before the second flattening arrangement is to apply vacuum corresponding
with the non-belt area to flatten the print target onto the surface progressively

from the belt area of the surface towards the non-belt area of the surface.

11. A print target support assembly according claim 7, wherein the first
flattening arrangement comprises a plurality of pinch rollers located in the belt

area.

12. A print target support assembly according to claim 7, wherein the second
flattening arrangement does not comprise a pinch roller located in the non-belt

area.

13. A print target support assembly according to claim 7, wherein the width of

the non-belt area is equal to or greater than a width of the belt.

14. A print target support assembly comprising:

a print platen structure providing an upper surface to support a print target

as the print target passes under a print zone;
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a belt mechanism to advance a belt running across the surface in a
direction of print target advance to advance the print target under the print zone;

and

a flattening arrangement to flatten the print target onto the surface as the
print target advances under the print zone, the flattening arrangement causes the
print target to be progressively flattened starting from a central region of the

surface and progressing towards outer regions of the surface.

15. A print target support assembly according to claim 14, wherein the
flattening arrangement comprises a vacuum assembly to apply a vacuum under
the platen, to flatten a print target onto the surface, wherein the vacuum assembly
is to apply vacuum corresponding the central region and vacuum corresponding

with the outer regions.

16. A print target support assembly according to claim 14, wherein, in
response to flattening a leading edge of the print target, the flattening

arrangement causes vacuum to be applied across the print zone.

17. A print target support assembly according to claim 14, wherein the surface
comprises an inner belt area, in a direction of print target advance, bounded on
each side by an outer non-belt area, and wherein the belt is located across the

belt area.

18. A non-transitory machine readable medium comprising instructions which,

when executed by a processor, cause the processor to:

operate a flattening arrangement to produce a first vacuum under a central

region of a surface provided by a print platen structure to flatten a portion of print
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target, and thereafter in addition, operate the flattening arrangement to produce
a second vacuum to flatten the print target on either side of the central region, as

the print target advances under the print zone.

19. A page wide array printer comprising a print target support assembly

according to claim 1.
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