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(54) FLATBED PRINTER

(57)  Aflatbed with a medium support plate assembly
(1) comprising a plurality of through-holes (H1-H4) and
defining different suction zones (Z1-Z3) for differently
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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] The invention relates to a printer comprising a
medium support plate assembly provided with through-
holes. Such a printer may for example be a flatbed printer
comprising a scanning inkjet print head carriage. The in-
vention further relates to a method for printing on such a
printer.

2. Description of Background Art

[0002] Flatbed printers having a medium support plate
assembly provided with suction holes are known from
e.g. EP2580062 A1. Aflatbed printer comprises an inkjet
print head carriage moveable over the medium support
plate assembly for forming an image on substrates on
the medium support plate assembly. The medium sup-
port plate assembly is provided with a plurality of through-
holes for applying an underpressure to one or more print
substrates on the medium support plate assembly. Dur-
ing printing the substrates are held down on the medium
support plate assembly by an underpressure applied via
the through-holes in the medium support plate assembly
to avoid collisions between the carriage and the sub-
strates. The underpressure further maintains the print
surface of the substrates in a generally flat state on the
medium support plate assembly. The flatness contrib-
utes to the print quality. Generally, multiple substrates
are loaded onto the medium support plate assembly, but
not in a manner fully covering all through-holes. Uncov-
ered through-holes result in air "leaking" into the suction
table below the medium support plate assembly, nega-
tively affecting the holding down of the substrates. Such
leak air effects may be compensated by increasing the
power of the vacuum pump, though this requires a rela-
tively expensive pump or fan. In practice, through-holes
not covered by substrates are closed by separate sealing
means, such as tape, masks, or waste material cut to
size. This closing operation is time consuming and re-
duces productivity.

[0003] It is known to divide the medium support plate
assembly, such that it defines a plurality of suction zones,
each suction zone having predetermined dimensions dif-
ferent from the other zones. The suction zones corre-
spond to e.g. commonly used substrate dimensions (e.g.
A0, A1, A2, BO, etc.). It is known to provide e.g. a dedi-
cated valve system for closing off uncovered suction
zones in their entirety or to provide sealing masks with
shapes and size corresponding to the layout of the suc-
tion zones. Such solutions require additional compo-
nents as well as operator time in applying them.
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SUMMARY OF THE INVENTION

[0004] Itis an object of the invention to increase the
productivity of a flatbed printer, specifically with regard
to the preparation time required for suitably preparing
substrates on the medium support plate assembly prior
to printing.

[0005] In accordance with the present invention, a
printer according to claim 1 and a method according to
claim 11 are provided.

[0006] In the printer according to the present invention
an average cross-sectional through-flow area per unit
area of through-holes positioned along a circumference
of each zone is larger than the average cross-sectional
through-flow area per unit area of through-holes in a cen-
tral area of each respective zone. It is the insight of the
inventors that a larger flow of air is required at the areas
of the substrate with the greater risk of being released
from the medium support plate assembly, specifically the
edges and the corners. It is the further insight of the in-
ventors that this increased air flow may be achieved by
enlarging the effective open area of through-holes at said
edges and corners. Along the circumference of each suc-
tion zone the average cross-sectional through-flow area
per unit area is increased with respect to central area by
providing through-holes along said circumference with a
larger average cross-sectional area or in a denser group-
ing as compared to the central area of the suction zone.
This results in a secure holding down of the substrates,
while the amount of air leaking into the suction table is
kept relatively low, since the effective open area of un-
covered through-holes in central areas is relatively small.
As such, there is no need for an operator to seal off un-
covered through-holes prior to printing. Additionally, the
inventors found that during printing the air velocity around
the print head carriage, specifically between the print
heads and the substrates was lowered due to the rela-
tively small ari flow inside the suction zones. This resulted
in a reduction in ink misting, which is caused by ejected
droplets being displaced in flight by air flows. In conse-
quence, less cleaning time is required, but also the ac-
curacy of droplet positioning and thereby the image qual-
ity is improved. Thereby the object of the present inven-
tion has been achieved.

[0007] More specific optional features of the invention
are indicated in the dependent claims.

[0008] Inanembodiment, the average cross-sectional
through-flow area per unit area of through-holes posi-
tioned along the substantially entire circumference of
each zone is larger than the average cross-sectional
through-flow area per unit area of through-holes in a cen-
tral area of each respective zone. To reduce the risk of
collisions between substrates and the print head car-
riage, it is preferred to improve the through-flow along
the full circumference of a substrate. The circumference
herein is an endless boundary line circumscribing the
area of the substrate (or the suction zone). The effective
open area of the through-holes is thus increased locally
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along the entire circumference of the suction zone. The
central area is thereby fully enclosed by an endless loop
formed of through-holes having an average cross-sec-
tional through-flow area per unit area larger than in the
central area itself.

[0009] Inanembodiment, the average cross-sectional
through-flow area per unit area of the through-holes at
the circumference increases with a local radius of the
curvature of the circumference at the respective through-
holes. It was found that corners provide a greater risk of
being released than straight edges. The inventors thus
deduced that a greater radius of curvature of a portion
of the circumference requires a higher through-flow of air
to provide sufficient hold down. In consequence, the ef-
fective open area of through-holes at the corners is pref-
erably made larger than along edges extending between
corners.

[0010] Inanembodiment, the printer further comprises
a spacer structure supporting the medium support plate
assembly and a plurality of connection lines extending
through the spacer structure for forming a fluid connec-
tion between the through-holes and a suction source.
The connection lines are distributed, such that a majority
of and/or substantially all through-holes are spaced apart
from a connection line by at most a small number of
through-holes. Said number is preferably smaller than
twenty, ten, five, or three. The advantages of the locally
increased cross-sectional through-flow may be improved
by providing a low air resistance suction table below the
medium support plate assembly. To ensure flatness of
the medium support plate assembly, a spacer structure
is provided inside the suction table to support the medium
support plate assembly. Such spacer structures gener-
ally limit air flow at least in directions parallel to the plane
of the medium support plate assembly. Each connection
line forms a relatively low air resistance connection to
the suction source, which may for example be achieved
by providing the connection lines with a sufficiently large
cross-section. As such, efficient removal of air from the
through-holes is achieved.

[0011] Inanembodiment, the printer further comprises
a spacer structure releasably attachable to a bottom side
of the medium support plate assembly, which spacer
structure defines an air distribution manifold on the bot-
tom side of medium support plate assembly. The releas-
able spacer structure may for example be formed of mag-
netic spacer bars, which allow an operator to shape the
air distribution manifold to suit a particular print job. Due
to the relatively large size of the printer, the height of the
releasable spacer structure is small compared to its
length and width. The air flow chamber which holds the
releasable spacer structure is thus relative narrow in the
height direction. This results in a relatively high air flow
resistance in the horizontal directions. The drawbacks of
the narrow air flow chamber may be avoided by providing
a sufficiently high density of the connection lines, such
that substantially each through-hole is positioned rela-
tively near or in proximity of a connection line. The dis-

15

20

25

30

35

40

45

50

55

tance air needs to travel through the high resistance air
flow chamber is thereby limited, reducing the impact of
the narrow air flow chamber on the total air flow. In top
down view, the entry openings of the connection lines
are distributed over the area of the medium support plate
assembly, such that no more than a small number of
through-holes is positioned between nearest neighbors
of the entry openings. Said small number is preferably
no greater than 25, 20, 15, 10, 5, 3, or 1 through-holes.
[0012] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
thatthe detailed description and specific examples, while
indicating preferred embodiments of the present inven-
tion, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the present invention will become apparent to those
skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only, and thus are not limitative of the
present invention, and wherein:

Fig. 1 is a perspective, schematic view of a flatbed
printer;

Fig. 2is across-sectional schematic view of the print-
erin Fig. 1;

Fig. 3 is a schematic representation of an embodi-
ment of a medium support plate assembly for a print-
er according to the present invention;

Fig. 4 is a schematic representation of another em-
bodiment of a medium support plate assembly for a
printer according to the present invention;

Fig. 5 is a schematic representation of a further em-
bodiment of a medium support plate assembly for a
printer according to the present invention; and

Fig. 6 is a schematic representation of the steps of
the method according to the present invention for
printing on the printer in Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] The present invention will now be described
with reference to the accompanying drawings, wherein
the same reference numerals have been used to identify
the same or similar elements throughout the several
views.

[0015] Fig. 1is a print system 5 (or printer) comprising
anumber of workstations 8B, 8C, which may be personal
computers or other devices for preparing image data for
prints to be printed. These workstations have access to
a network N for transferring print jobs comprising the im-
age data to a print controller 8A that is configured to re-
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ceive the print jobs for prints and derive pass images.
The print controller 8A may be part of the print system 5
connected to a control unit of the print system 5 via a
connection 6. The print system 5 further comprises a print
head 2 attached to an armature 7 for applying colorants,
for example cyan (C), magenta (M), yellow (Y), black (K)
and white (W) colorant, or varnish to pieces 9, 9A of flat
print media placed on a flatbed surface 1 in order to obtain
a printed image. The armature 7 comprises a gantry
above the flat bed surface 1 as shown in Fig. 1 moving
in a plurality of directions over the flat bed surface 1. The
flatbed surface 1 is the surface of the flatbed which is at
least partially printable by the print head 2. The pieces
of media may be so small that they are completely placed
on the flatbed surface 1, but a piece of media which is
larger than the flatbed surface, in which case an image
which is going to cover the whole piece of media must
be printed into a plurality of parts of the image, is not
excluded. A first piece 9A has already been printed upon,
while the other pieces 91, 92 are not provided with any
recording material yet. The print head 2 reciprocally
scans the flatbed surface 1 in the scanning direction X
along a gantry 7 perpendicular to a non-scanning direc-
tion Y of the gantry 7 over the flatbed surface 1 along
guiding parts 10. During printing of an image on the piece
9, 9A of media the piece 91, 92, 9A of media is not moved
on the flatbed surface 1. This way of working is advan-
tageous for rigid print media. Such a print head may be
moveablein atleast one direction over the flatbed surface
1. The piece of media 9A may have a thickness of 10
mm, while the pieces of media 91, 92 may have a thick-
ness of 20 mm.

[0016] Fig. 2 illustrates a cross-section of the printer in
Fig. 1. Below the carriage holding the print heads 2, the
suction table 12 is provided. The suction table surface 1
is formed by the medium support plate assembly 1, which
may comprise one more plates provided with through-
holes. Below the medium support plate assembly 1 a first
spacer assembly 14 is provided. Preferably, the first
spacer assembly 14 is formed by a plurality of longitudinal
spacer bars 14 which are releasably mounted in the suc-
tion table 12. The spacer bars 14 may be repositioned
on the bottom surface of the medium support plate as-
sembly 1 to adjust the layout and dimensions of the first
spacer assembly 14 to the requirements of an upcoming
print job. Preferably, the spacer bars 14 comprise a mag-
netic material for releasably attaching these to the me-
dium support plate assembly 1, which may be formed of
a suitable material such as metal. Such magnetic spacer
bars 14 are described in detail in EP2580062 A1, which
is herein incorporated by reference. The first spacer as-
sembly 14 forms a first airflow chamber 15 wherein air
may flow along the bottom surface of the medium support
plate assembly 1. The first spacer assembly 14 defines
a manifold inside the first air flow chamber 15 for distrib-
uting air along at least a bottom portion of the medium
support plate assembly 1.

[0017] Asecond spacerassembly 16 is providedinside
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the suction table 12 for supporting the first spacer as-
sembly 14. The first air flow chamber 15 is enclosed on
opposite sides by respectively the medium support plate
assembly 1 and the second spacer assembly 16. The
second spacer assembly 16 may for example be formed
of a honeycomb structure to provide a low costs and flat
support surface. Connection lines 17 form fluid connec-
tions between the first air flow chamber 15 and a second
air flow chamber 18 positioned on an opposite side of
the second spacer assembly 16 as the first airflow cham-
ber. The connection lines 17 may be formed as tubes or
pipes extending through the second spacer assembly 16
to fluidly connect the first and second airflow chambers
15, 18. The second airflow chamber 18 comprises an
opening which connects to a suction line 22 extending
towards a suction source 20. The suction source 20 may
be a fan or pump for providing an underpressure in the
second air flow chamber 18. The height (measured per-
pendicular to the medium support plate assembly 1) of
the second air flow chamber 18 is relatively large to pro-
vide low air resistance as compared to the first air flow
chamber 15. With relatively low power of the suction
source 20 sufficientunderpressure may thus be achieved
in the second airflow chamber 18. The connection lines
17 provide a low air resistance fluid connection between
the second air flow chamber 18 and the first air flow cham-
ber 15 formed by the first spacer assembly 14. The con-
nection lines 17 are provided in relative close proximity,
for example with at most 30, 25, 20, 15, or 10 cm between
them. In consequence, the distance between through-
holes in the medium support plate assembly 1 and the
connection lines 17 is relatively small for all through-
holes. The height of the first air flow chamber 15 (i.e. the
height of the spacer bars 14) may then be relatively small.
Preferably, every substantially through-hole in the medi-
um support plate assembly 1 has no more than 10, pref-
erably no more than 5, very preferably no more than
three, even more preferably no more than two through-
holes between itself and its closest connection 17, when
viewed from above. The flatness of the medium support
plate assembly 1 can thus be maintained without the rel-
atively high air resistance of the narrow first airflow cham-
ber 15 negatively affecting the air flow. The distance the
air travels through the first air flow chamber 15 is kept
relatively small due to each through-hole being in close
proximity to a connection line 17.

[0018] Fig. 3 schematically illustrates the distribution
of the effective through-flow open area across the surface
of the medium support plate assembly 1. The top surface
of the medium support plate assembly 1 is formed by one
or more plates provided with a large number of through-
holes. The through-holes are in fluid connection to the
suction source 20, e.g. in the manner shown in Fig. 2.
Below the medium support plate assembly 1 an actuable
seal 24 is provided. The seal 24 is configured to seal a
first portion (left side in Fig. 3 with respect to the seal 24)
of the suction table 12 from a second side (right side in
Fig. 3 with respect to the seal 24). The seal 24 may be
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controlled via an actuator for providing a fluid connection
between the first and second portion or sealing these off
fromone another. This allows an operator to actively work
on one portion of the medium support plate assembly 1
to remove and place substrates while simultaneously
printing on substrates in place on the second portion.
[0019] The medium support plate assembly 1 compris-
es a plurality of suction zones Z1-Z210, each having pre-
determined dimensions corresponding to commonly
used substrate dimensions. As can be seen, the suction
zones Z1-Z10 overlap to provide a space efficient ar-
rangement. A substrate is to be placed in a suction zone
Z1-Z10 with the corresponding dimensions. Even while
sealing of the first portion of the suction table 12 from the
second portion, a substantial number of through-holes
then remain uncovered by the substrate. The number
varies on the size of the substrate used.

[0020] Each suctionzoneZ1-Z10isformed by acentral
area A with through-holes H1 having a first average
cross-sectional area. The central area A of each suction
zone Z1-Z10is circumscribed by a circumference C com-
prising through-holes H2, H3 with a second average
cross-sectional area different from the first. As shown in
Fig. 3, the central area A forms the majority of each suc-
tion zone Z1-Z10 and thus forms a significantly larger
area portion of the medium support plate assembly 1
than the latter circumference C. The area ratio of the
central area A as compared to that of the circumference
C may, for example, be at least a factor 10, 20, 30, 50,
or 100. To minimize the amount of leak air through un-
covered through-holes, the majority of the through-holes
H1 are provided with a relatively small effective cross-
sectional area. This may be achieved by a small open
area per through-hole and/or a low density of through-
holes per unit area. A small effective cross-sectional area
leads to low through-flow, which is effective against leak
air, but was found to negatively affect the holding down
of the substrate. These through-holes H1 with a relav-
tively small effective cross-sectional area are positioned
in the central areas A and define the larger portion of the
medium support plate assembly 1. The circumference C
of the suction zones Z1-Z10 are configured to provide a
relatively higher through-flow of air than through-holes
H1 positioned away from said circumferences H2, H3.
The cross-sectional open area per through-hole H2, H3
and/or the through-hole density at the circumferences C
is thereto greater than in the remainder of the medium
support plate assembly 1, specifically great than in the
central areas A of each suction zone Z1-Z10. The corners
H3 of the circumference C H3are provided with an even
greater average cross-sectional through-flow area per
unit area than the rest of the circumference H2, specifi-
cally the straight portions H2 connecting the corners H3.
As can be seen in Fig. 3, the average cross-sectional
through-flow area per unit area is greater than in the cen-
tral area A along the full length of the circumference C
of each suction zone Z1-210.

[0021] Fig. 4 illustrates in an exaggerated view an em-
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bodiment of the medium support plate assembly 1 ac-
cording to the present invention. In Fig. 4 the average
cross-sectional through-flow area per unit area is sub-
stantially determined by the effective through-flow area
of each opening or through-hole H1-H4. A greater open-
ingresultsin alower airresistance, and thus an increased
amount of air flow flowing through said area as compared
to a similar area in the central area A. Note that this effect
is improved by the relatively low air resistance of the suc-
tion table 12 as shown in Fig. 2. The density of the low
air resistance connection lines 17 is sufficiently high,
such that most or each through-hole H1-H4 is positioned
relatively close to a connection line 17. Fig. 4 defines
multiple suction zones Z1-Z3. The suction zones Z1-Z3
have different dimensions but are provided in an over-
lapping configuration. Part of the circumference C of the
first suction zone Z1 forms overlaps and/or forms part of
the circumference C of the other suction zones Z2-Z3.
Each suction zone Z1-Z3 comprises a boundary line C,
which is formed as an endless loop C around a central
area A of each suction zone Z1-Z3. The through-holes
H2-H4 forming the looped boundary line C of the circum-
ference are substantially all greater in area than the
through-holes H1 in the central area A circumscribed by
said boundary line C. Atthe corners CC, where the radius
of curvature of the circumference C is relatively high, the
relative area of through-the holes H3, H4 is greater as
compared to the straight sections CE of the circumfer-
ence. The larger through-holes H3, H4 are positioned at
the corners CC and exceed in size the through-holes H2
along the straight edges CE of the suction zones Z1-Z3.
The through-holes H2 at the straight edges CE are larger
than those through-holes H1 remote from the boundary
line of the circumference. In consequence, a relatively
large air flow may be achieved at the edge area or zone
C of the suction zones Z1-Z3, while air flow in minimized
in the central areas A. This allows for printing with un-
covered through-holes H1, improving producitivity by re-
ducing the substrate preparation time. Additionally, the
air flow over the table 12 is kept relatively small due to
the reduced cross-sectional open area of the through-
holes H1-H4. In consequence, the trajectory of droplets
jetted from the print heads 2 is not or minimally affected
by said air flow, improving the droplet positioning accu-
racy and thereby the print quality. Also, contamination of
the table 12 due to misplaced ink droplets is reduced,
such that less downtime for cleaning is achieved.

[0022] Fig. 5illustrates a similar configuration as in Fig.
4. However in Fig. 5, the average cross-sectional
through-flow area per unit area is substantially deter-
mined by the density of similar sized through-holes H1-
H4 per unit area. Substantially all through-holes H1-H4
in Fig. 5 have the same cross-sectional open area
through which air may pass. However, the density or
number of through-holes per unitarea is increased along
the circumference C with respect to the density in the
central areas A of each suction zone Z1-Z3. Whether the
density or the area per through-hole is increased as in
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Fig. 4, the result is an increase in the open through-flow
area per unitarea along the circumference C. This results
in a locally larger effective open area along the circum-
ference C, resulting in a larger air flow at said circumfer-
ence C as compared to the central area A. In central area
A the effective open area per unit area may be kept small
to reduce leak air, but also to reduce the velocity of air
around the printhead carriage 2 during printing. The latter
reduces contamination and improves print quality as less
air disturbance results in an improved control over the
positioning of the ink droplets on the substrates 91, 92.
The greater cross-sectional through-flow area at the cir-
cumference C during printing provides sufficient holding
down of the regions of the substrate most likely tobecome
released. Advantageously, it was found that when an
edge or corner of a substrate is locally released, the lo-
cally large through-flow at the circumference C results in
a force pulling the released edge or corner back onto the
supportsurface 1. This effect is believed to be in part due
to the Bernoulli effect, which result in a decrease in the
stationary air pressure when the air velocity and thus the
dynamic air pressure is locally increased.

[0023] Fig. 6 illustrates a method for printing on the
printer in Fig. 1. In a first step the substrates 91, 92 are
placedin theirrespective suction zones Z1-Z3. Each sub-
strate 91, 92 is compared to in size and shape to the
suction zones Z1-Z3 to select the suction zone Z1-Z3
with the suitable dimensions. With the substrates 91, 92
on the medium support plate assembly 1, the suction
source 20 is activated. The substrates 91, 92 are thereby
adhered to the medium support plate assembly 1. Since
the majority of the uncovered through-holes H1-H4 is of
the smaller average cross-sectional through-flow area
per unit area, the air resistance of the uncovered areas
is relatively high. No covering or sealing is applied to said
areas, as leak air inflow is sufficiently minimized by the
smaller average cross-sectional through-flow area per
unit area. Printing then commences while said areas re-
main uncovered. Due to the effectively small open area
of the uncovered regions, proper holding of the sub-
strates 91, 92is still ensured, as the amount of air leaking
into the table 12 is relatively small. Also, as explained
previous the relatively small effective through-flow area
in the uncovered regions ensure that ambient air is
sucked along the carriage 2 at a relatively low velocity,
such that the paths of ejected inkjet droplets are minimally
affected.

[0024] The average cross-sectional through-flow area
per unit area is preferably averaged over a plurality of
neighboring through-holes, for example at least three,
preferably at least five, and very preferably at least ten
through-holes. Through-holes H1 with the lowest density
or smallest area may also be locally positioned along or
in the circumference C, while these in combination with
surrounding through-holes H2-H4 with increased cross-
sectional through-flow area still result in an increased
average cross-sectional through-flow area per unit area
with respect to the central area A.
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[0025] Although specific embodiments of the invention
areillustrated and described herein, it will be appreciated
by those of ordinary skill in the art that a variety of alter-
nate and/or equivalent implementations exist. It should
be appreciated that the exemplary embodiment or exem-
plary embodiments are examples only and are not in-
tended to limit the scope, applicability, or configuration
in any way. Rather, the foregoing summary and detailed
description will provide those skilled in the art with a con-
venient road map for implementing at least one exem-
plary embodiment, it being understood that various
changes may be made in the function and arrangement
of elements described in an exemplary embodiment with-
out departing from the scope as set forth in the appended
claims and their legal equivalents. Generally, this appli-
cation is intended to cover any adaptations or variations
of the specific embodiments discussed herein.

[0026] It will also be appreciated that in this document
the terms "comprise", "comprising”, "include", "includ-
ing", "contain", "containing", "have", "having", and any
variations thereof, are intended to be understood in an
inclusive (i.e. non-exclusive) sense, such that the proc-
ess, method, device, apparatus or system described
hereinis not limited to those features or parts or elements
or steps recited but may include other elements, features,
parts or steps not expressly listed or inherent to such
process, method, article, or apparatus. Furthermore, the
terms "a" and "an" used herein are intended to be under-
stood as meaning one or more unless explicitly stated
otherwise. Moreover, the terms "first", "second", "third",
etc. are used merely as labels, and are not intended to
impose numerical requirements on or to establish a cer-
tain ranking of importance of their objects.

[0027] The present invention being thus described, it
will be obvious that the same may be varied in many
ways. Such variations are not to be regarded as a de-
parture from the spirit and scope of the presentinvention,
and all such modifications as would be obvious to one
skilled in the art are intended to be included within the
scope of the following claims.

Claims

1. A printer (5) comprising a medium support plate as-
sembly (1) provided with a plurality of through-holes
(H1-H3)forapplying an underpressure to a print sub-
strate (91, 92) on the medium support plate assem-
bly (1), wherein the medium support plate assembly
(1) defines a plurality of suction zones (Z1-Z210),
each suction zone (Z1-Z10) having predetermined
dimensions different from the other zones (Z1-Z10),
characterized in that an average cross-sectional
through-flow area per unit area of through-holes (H2-
H4) positioned along a circumference (C) of each
zone (Z1-Z10) is larger than the average cross-sec-
tional through-flow area per unit area of through-
holes (H1) in a central area (A) of each respective
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zone (Z21-Z10).

The printer (5) according to claim 1, wherein the av-
erage cross-sectional through-flow area per unit ar-
ea of through-holes (H2-H4) positioned along the
substantially entire circumference (C) of each zone
(Z1-210) is larger than the average cross-sectional
through-flow area per unit area of through-holes (H1)
in the central area (A) of each respective zone (Z1-
Z10).

The printer (5) according to claim 1 or 2, wherein the
average cross-sectional through-flow area per unit
area of the through-holes (H2-H4) at the circumfer-
ence (C) increases with a local radius of the curva-
ture of the circumference (C).

The printer (5) according to any of the previous
claims, wherein the circumference (C) comprises
edges (CE) and corners (CC), wherein the average
cross-sectional through-flow area per unit area of
the through-holes (H1-H4) for each suction zone (Z21-
Z10) increases in the order of central area (A), the
edges (CE), and the corners (CC) of each respective
zone (Z21-Z10).

The printer (5) according to claim 4, wherein the av-
erage cross-sectional through-flow area per unit ar-
ea of the through-holes (H1-H4) increases by in-
creasing the density of through-holes (H1-H4) and/or
increasing the cross-sectional through-flow area of
individual through-holes (H1-H4).

The printer (5) according to any of the previous
claims, wherein the circumference (C) is an endless
boundary line (C), along substantially the entire
length of which the average cross-sectional through-
flow area per unit area of the through-holes (H2-H4)
is greater than in the central area (A) of each respec-
tive suction zone (Z1-210).

The printer (5) according to any of the previous
claims, wherein the cross-sectional through-flow ar-
ea per unit area of the through-holes (H1-H4) is pro-
portional and/or equal to the through-flow opening
of a through-hole (H1-H4) when viewed perpendic-
ular to a plane of the medium support plate assembly

).

The printer (5) according to any of the previous
claims, wherein the suction zones (Z1-Z10) are par-
tially overlapping, such that the circumference (C) of
a first suction zone (Z1) forms part of the circumfer-
ence of suction zones (Z2-Z3) other than the first
suction zone (Z1).

The printer according to any of the previous claims,
further comprising a spacer structure (16) supporting
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10.

1.

12.

13.

14.

15.

the medium support plate assembly (1) and a plu-
rality of connection lines (17) extending through the
spacer structure (16) for forming a fluid connection
between the through-holes (H1-H4) and a suction
source (20), wherein the connection lines (17) are
distributed, such that a majority of and/or substan-
tially all through-holes (H1-H4) are spaced apart
from a connectionline (17) by atmosta small number
of through-holes (H1-H4), said number preferably
being smaller than twenty, ten, five, or three.

The printer (5) according to any of the previous
claims, further comprising a gantry (7) moveable
over the medium support plate assembly (1) ina non-
scanning direction and an inkjet print head carriage
(2) moveable along the gantry (7) over the medium
support plate assembly (1) in a scanning direction
(X) perpendicular to the non-scanning direction.

The printer (5) according to claim 10, wherein the
printer is an inkjet flatbed printer (5).

A method for printing substrates on a flatbed printer
(5), comprising the steps of:

- positioning one or more substrates (91-92) in
respective suction zones (Z1-Z210) on a medium
support plate assembly (1) provided with
through-holes (H1-H4), each substrate having
dimensions corresponding to those of its re-
spective suction zone (Z1-Z210), wherein along
a circumference (C) of each suction zone (Z1-
Z10) an average cross-sectional through-flow
area per unit area of the through-holes (H2-H4)
is larger than the average cross-sectional
through-flow area per unit area of the through-
holes (H1) in a central area (A) of each suction
zone (Z21-210);

- applying an underpressure to the substrates
(91-92) via the through-holes (H1-H4); and

- printing on said substrates (91-92) while an
underpressure is applied to said substrates
(91-92).

The method according to claim 12, wherein after the
positioning step a plurality of through-holes (H1-H4)
remain uncovered by the substrates (91-92) and
wherein during the printing step said uncovered
through-holes (H1-H4) remain uncovered.

The method according to claim 13, wherein during
the printing step air in sucked in through the uncov-
ered through-holes (H1-H4).

The method according to any of claims 12 to 14, further
comprising the step of comparing substrate dimen-
sions to suction zone dimensions and based thereon
selecting a suction zone (Z1-Z10) for each substrate.
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