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(54)  Print substrate transport assembly

(67)  Thepresentinvention relates to a print substrate
transport assembly (100). The print substrate transport
assembly comprises a feed roller (20) for transporting
the print substrate (2), a platen (10) for supporting said
print substrate, a feed roller support (30) for supporting
said feed roller and a platen support (40) for supporting
said platen. The platen comprises a print surface (12) to
support the print substrate. Said feed roller support ex-
tends in a first support direction (S1), which is directed
along an axle (21) of the feed roller. The feed roller sup-
port is adapted for adjustably positioning the feed roller
in a first adjusting direction (A1), which is substantially
perpendicular to the print surface. Said platen support
extends in a second support direction (S2). The platen

100 10

support is adapted for adjustably positioning said platen
in asecond adjusting direction (A2), which is substantially
perpendicular to the print surface. In the present inven-
tion the print substrate transport assembly comprises an
inner support which is atleast partly enclosed by an outer
support, wherein said inner support is one selected from
the feedrollersupport and the platen support and wherein
said outer supportis an other selected from the feed roller
support and the platen support. Said outer support de-
fines an enclosed volume, wherein a suspension struc-
ture (32) of the inner support, which connects the inner
support to the corresponding feed roller or platen, ex-
tends outside of the enclosed volume.
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Description
Field of the Invention

[0001] The present invention relates to a print sub-
strate transport assembly. The present invention further
relates to a printing system comprising the print substrate
transport assembly of the present invention.

Background of the Invention

[0002] In a known wide format inkjet printing system a
print substrate transport assembly is provided, the print
substrate transport assembly comprising a feed roller
and a platen, which comprises a print surface to support
a print substrate. The feed roller comprises an axle being
arranged to transport said print substrate in a transport
direction over the print surface. An inkjet print head is
arranged facing said print surface for printing an inkjet
image on the print substrate in a printing area. The axle
of the feed roller extends in a lateral direction (y), the
lateral direction being perpendicular to the transport di-
rection (x). The feed roller may be arranged upstream of
the print surface in the transport direction (x) adjacent to
the platen.

[0003] In case a printing system is constructed having
a larger width in the lateral direction (y), both the feed
roller and the platen may have a tendency to bend in a
gravity direction. Said bending may be caused by sag-
ging of a middle portion of respectively the feed roller and
the platen in response to the gravity forces acting in the
gravity direction. Moreover, a manufacturing accuracy of
both the feed roller and the platen may decrease due to
a larger width needed for the printing system.

[0004] Several measures can be conceived of in order
to suppress the bending of the feed roller and the print
surface. For example a construction comprising a feed
roller support for supporting the feed roller and a platen
support, which is independently arranged adjacent to the
feed roller support, for supporting the platen. However
said construction having two supports arranged adjacent
to each other is rather bulky.

[0005] In another example a known solution for this
problem is using a single support which extends over the
width of the printing system in the lateral direction. Said
support may have a number of adjustable suspension
structures distributed along the width of the printing sys-
tem, each adjustable suspension structure being con-
nected to one of the respective feed roller and platen at
a corresponding support position. Each adjustable sus-
pension structure is adapted for adjustably positioning
the respective feed roller and platen. However said sup-
port is not infinitely stiff and may deform in case any of
the suspension structures is adjusted. For example, if
the position of the feed roller is adjusted, the support
structure may deform. As a result the position accuracy
of the platen and the print surface is disturbed.

[0006] Itis accordingly an object of the present inven-
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tion to provide a print substrate transport assembly,
which is constructed in a compact manner and wherein
the bending of the print surface and the feed roller is may
be suppressed independently with respect to each other.

Summary of the Invention

[0007] The present invention pertains to a print sub-
strate transport assembly for transporting a print sub-
strate in a printing apparatus, comprising a feed roller for
transporting the print substrate, a platen for supporting
said print substrate, a feed roller support for supporting
said feed roller and a platen support for supporting said
platen; wherein the platen comprises a print surface to
support the print substrate; wherein the feed roller com-
prises an axle which is arranged for transporting the print
substrate in a transport direction along the print surface;
wherein the feed roller support extends in a first support
direction, which is directed along the axle of the feed
roller, the feed roller support being adapted for adjustably
positioning the feed roller in a first adjusting direction,
which first adjusting direction is substantially perpendic-
ular to the print surface; wherein the platen support ex-
tends in a second support direction, the platen support
being adapted for adjustably positioning said platen in a
second adjusting direction, which second adjusting di-
rection is substantially perpendicular to the print surface;
wherein the print substrate transport assembly compris-
es an inner support which is at least partly enclosed by
an outer support, wherein said inner support is one se-
lected from the feed roller support and the platen support
and wherein said outer supportis an other selected from
the feed roller support and the platen support; and where-
in said outer support defines an enclosed volume, where-
in a suspension structure of the inner support, which con-
nects the inner support to the corresponding feed roller
or platen, extends outside of the enclosed volume.
[0008] In the present invention one of the feed roller
support and the platen support is partly or completely
enclosed by the other one of the feed roller support and
the platen support. As defined herein one of the feed
roller support and the platen support is an inner support
and said other one of the feed roller support and the plat-
en support is an outer support. The inner support com-
prises a suspension structure to connect the inner sup-
port to the corresponding feed roller or platen. The sus-
pension structure extends outside of the enclosed vol-
ume, which is defined by the outer support.

[0009] This arrangement enhances a compact print
substrate transport assembly, wherein the bending (e.g.
due to sagging) of the print surface and the feed roller
may be suppressed independently with respect to each
other. The feed roller support may be used to adjust the
position of the feed roller and the platen support may be
used to adjust the position of the print surface independ-
ently with respect to each other, i.e. without disturbing
the support of the other element.

[0010] The outer support may partially enclose the in-
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ner support. For example the outer support may be a
beam having a U type cross sectional shape, wherein
said beam is arranged to partially enclose the inner sup-
port within said enclosed volume defined by said beam.
[0011] In an embodiment the suspension structure is
mounted on the inner support at a mounting position out-
side of the enclosed volume defined by the outer support,
such as a beam having U type cross sectional shape.
[0012] In an alternative embodiment an outer support,
such as a box beam element, may enclose the inner sup-
port, wherein the suspension structure of the inner sup-
port is disposed partly within the enclosed volume de-
fined by the outer support. For example the suspensions
structure may be mounted on the inner support, such as
a box beam element extending in the respective first or
second direction, wherein the mounting position is within
the enclosed volume defined by the outer support. This
embodiment further enhances the compactness of the
print substrate transport assembly.

[0013] The outer support may comprise at least one
opening, which at least one opening defines a space to
freely connect the suspension structure of the inner sup-
portto the corresponding supported element (i.e. the feed
roller or the platen), wherein the suspension structure is
arranged extending through said space. The openings
provide that the suspension structure connects the inner
support to the respective supported element mechani-
cally independently of the outer support.

[0014] Said suspension structure may comprise an ad-
justing element to position the corresponding feed roller
or platen in a respective adjusting direction, wherein the
adjusting element is arranged outside the enclosed vol-
ume defined by the outer support. The advantage is that
the adjusting element is easily accessible to adjust the
corresponding feed roller or platen in the respective ad-
justing direction.

[0015] The feed roller may be arranged upstream of
the print surface, and may be arranged downstream of
the print surface in the transport direction of the print sub-
strate, wherein upstream and downstream is defined with
respect to the transport direction of the print substrate.
The feed roller may be arranged to move the print sub-
strate in the transport direction along the print surface at
a relatively close distance from said print surface (e.g. at
a distance less than 2 mm, preferably less than 1 mm).
The feed roller may form a feed pinch together with a
backing roller. In an embodiment said feed roller forms
a plurality of feed pinches in conjunction with a plurality
of backing rollers. Said backing rollers are distributed
along the feed roller.

[0016] Thefeed roller support may be adapted for sup-
porting a middle portion of the feed roller with respect to
a width of the feed roller in the first support direction. The
platen support may be adapted for supporting a middle
portion of the print surface relative to a width of the print
surface in the second support direction. The platen sup-
port may be adapted for diminishing sagging of the print
surface over a width of the print surface in the second
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support direction.

[0017] Each of the feed roller support and the platen
support may comprise a beam element, may comprise
acylindrical element, and may comprise any other hollow
element suitably shaped to at least partly enclose an in-
ner support. Said beam element or cylindrical element
as used hereinis an element thatis capable of withstand-
ing load in the respective first and second adjusting di-
rection perpendicular to the direction in which said ele-
ment extends. Said beam element may be a box beam
element. Said box beam element may be constituted by
four plates, which four plates cooperatively enclose a vol-
ume. Said cylindrical element may be constituted by a
tube, which tube encloses a volume.

[0018] Inan embodimentthe second support direction
is substantially parallel to the first support direction. In
this embodiment the compactness of the print substrate
transport assembily is further enhanced.

[0019] Inanembodiment, said inner supportis expand-
able in the respective first support direction or second
support direction independently of said outer support.
[0020] As such the inner support is mechanically de-
coupled from the outer supportin the respective first sup-
port direction or second support direction. This provides
the advantage that any expansion of the inner support is
substantially unhindered and does not induce bending
of the inner support. The inner support may be rigidly
connectedto the outer support atone end, while the other
end of the inner support may be freely expandable in the
respective first or second support direction. In an embod-
imentthe inner support is freely expandable at both ends
independently of the outer support.

[0021] In a particular embodiment, a first end of said
one of the feed roller support and the platen support is
connected to a first end of said other one of the first sup-
port and the platen support by means of a number of leaf
springs, wherein each of said number of leaf springs is
extending substantially perpendicular to the respective
first support direction or second support direction. Said
number of leaf springs supports expansion of the said
one of the first support and the platen support (i.e. at said
first end) independently of said other one of the first sup-
port and the platen support.

[0022] Inan embodiment, the feed roller support com-
prises a first suspension structure connected to the feed
roller, wherein the first suspension structure comprises
a first adjusting element adapted for adjustably position-
ing the feed roller in the first adjusting direction with re-
spect to the feed roller support.

[0023] Said first adjusting element may be controlled
for further minimizing a deformation (e.g. sag) of the feed
roller in the first adjusting direction. In a particular em-
bodiment said first suspension structure may be ar-
ranged for supporting a middle portion of the feed roller
with respect to a lateral direction, said lateral direction
being parallel to the axle of the feed roller.

[0024] In case said feed roller support is the inner sup-
portaccording to the invention said first suspension struc-
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ture may be arranged partly within the enclosed volume
of the outer support.

[0025] In an embodiment, the platen support compris-
es a plurality of second suspension structures being con-
nected to the platen, each comprising a second adjusting
element, wherein each of the second adjusting elements
is adapted for adjustably positioning the print surface in
the second adjusting direction with respect to the feed
roller support.

[0026] In particular each of the second adjusting ele-
ments is adapted for adjustably positioning a portion of
the print surface in the second adjusting direction. Said
second adjusting element may be controlled for minimiz-
ing a deformation (e.g. sag) of the print surface in the
second adjusting direction. In case said platen support
is the inner support according to the invention each of
said second suspension structure may be arranged parly
within the enclosed volume of the outer support.

[0027] Inafurther embodiment, atleastone of the sec-
ond suspension structures of the platen supportis adapt-
ed to adjustably position a first transport end portion of
the print surface and wherein at least another one of the
second suspension structures of the platen support is
adapted to adjustably position a second transport end
portion of the print surface, which second transport end
portion is arranged opposite to the first transport end por-
tion with respect to the transport direction.

[0028] Anadvantageisthattheembodimentenhances
an alignment of the print surface to the transport direction
of the moving print substrate. Each of the second sus-
pension structures comprises a second adjusting ele-
ment for adjusting a corresponding portion of the printing
surface in the second adjusting direction. Each of the
second suspension structures may be mounted on a side
frame plate of the platen support, wherein said side frame
plate extends substantially perpendicular to the print sur-
face.

[0029] In a further embodiment of the print substrate
transport assembly, the platen support comprises a plu-
rality of second suspension structures, wherein said plu-
rality of second suspension structures is distributed along
the second support direction. Each of the second sus-
pension structures is configured to adjustably position a
portion of said print surface in the second adjusting di-
rection. This embodiment may further enhance align-
ment of the print surface with the transport direction of
the print substrate along the second support direction.
[0030] Inanembodiment, the print substrate transport
assembly further comprises a transport gap adjusting el-
ement, which transport gap adjusting elementis mounted
to the feed roller and to one of the platen and the feed
roller support, the transport gap adjusting element being
adapted for adjustably positioning the feed roller in the
transport direction with respect to the print surface.
[0031] The transport gap adjusting element enhances
a smooth and uniform transition of the print substrate
from the feed roller to the print surface in the transport
direction. Furthermore any vibrations of the feed roller,
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such as vibrations generated during rotational move-
ments of the feed roller, are not transmitted to the platen
by the transport gap adjusting element in a direction per-
pendicular to the print surface, The advantage is that a
position of the print surface perpendicular to the transport
direction is not disturbed by vibrations of the feed roller.
[0032] In a particular embodiment the transport gap
adjusting element is adapted for adjusting a middle por-
tion of the print surface and the feed roller with respect
to each other in the transport direction.

[0033] In a particular embodiment, said transport gap
adjusting element is part of the first suspension structure,
which is mounted to the feed roller support, and is adapt-
ed for adjustably positioning the feed roller in the trans-
port direction independently of said first adjusting ele-
ment adjustably positioning the feed roller in the first ad-
justing direction.

[0034] In an embodiment, the first suspension struc-
ture comprises a cantilever element, which cantilever el-
ement extends in a direction substantially perpendicular
to the first adjusting direction and is connected to the
feedroller near one end of the cantilever element, where-
in said first adjusting element is connected to the canti-
lever element at one end of said first adjusting element
in the first adjusting direction.

[0035] Inthisembodimentthe cantilever of the first sus-
pension structure bridges a distance between the feed
roller support and the feed roller in a direction substan-
tially perpendicular to the first adjusting direction. Said
extending direction of the cantilever may be substantially
paralel the transport direction of the print substrate. The
advantage is that both the feed roller support and the
platen support may be arranged below the print surface,
while the feed roller support adjustably supports the feed
roller.

[0036] The cantilever element may be connected to
the feed roller support at two positions by a connecting
element. At least one of the connecting elements com-
prises a first adjusting element. Alternatively each of the
two connecting elements comprises a first adjusting el-
ement.

[0037] In a further embodiment, the inner support is
said feed roller support and the outer support is said plat-
en support. This embodiment is advantageous for a print
substrate transport assembly, wherein the number of first
suspension structures is less than the number of second
suspension structures. Furthermore this embodiment is
especially advantageous for a platen support having a
plurality of second suspension structures, wherein each
second suspension structure comprises a second adjust-
ment element. Each of the plurality of second adjustment
elements being connected to the outer support is easily
accessible to adjust the position of each corresponding
portion of the print surface in the second adjusting direc-
tion.

[0038] In an embodiment said inner support encloses
an open volume. This embodiment provides an advan-
tage that additionally other functional elements may be
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mounted inside the open volume of said inner support,
such as an air pressure source. Said open volume may
be ahole, may be a cavity, and may have any other shape
which is accessable to accomodate other functional el-
ements. In particular said air pressure source may be
mounted in said inner support. This provides a compact
design of the print substrate transport assembly, wherein
a distance between the air pressure source and the suc-
tion holes may be minimized.

[0039] In a particular embodiment, both the feed roller
support and the platen support comprise a box beam.
This embodiment is advantageous for mounting each of
the first suspension structures and second suspension
structures to the corresponding first and platen support.
Furthermore the inner box beam comprises an open vol-
ume.

[0040] In a particular embodiment, the print surface
comprises a plurality of suction holes and wherein the
print substrate transport assembly further comprises an
air pressure source, wherein said air pressure source is
mounted onto said inner support and said air pressure
source is operatively coupled to the plurality of suction
holes for providing an air pressure to the print substrate.
[0041] In case the feed roller support is the inner sup-
port any vibrations generated by the air pressure source
are decoupled from the platen as the platen is supported
by the platen support.

[0042] In an embodiment, the print substrate transport
assembly further comprises a first frame element and a
second frame element and wherein each of the feed roll-
er, platen, the feed roller support and the platen support
is mounted to the first frame element at a respective first
end and is mounted to the second frame element at a
respective second end, which respective second end is
opposite to the respective first end in the first support
direction. This embodiment enhances an easy and ac-
curate assembly ofthe print substrate transportassembly
with respect to each other.

[0043] In another aspect of the present invention a
printing system is provided, comprising the print sub-
strate transport assembly according to any one of the
preceding claims, further comprising a print head, where-
in said print surface comprising a print area and wherein
the print head is adapted for in printing operation applying
an image on the print substrate in the printing area.
[0044] In an embodiment the first adjusting direction
and the second adjusting direction may be are arranged
substantially parallel to the gravity direction. In this em-
bodiment the print surface may be adjusted to substan-
tially the same level as the feed roller in a height orien-
tation (i.e. gravity direction) of the print substrate trans-
port assembly in the printing system. The feed roller sup-
port and the platen support may be arranged below the
printing area of the print surface. Below as used herein
is defined as a level of positioning with respect of the
height orientation (i.e. gravity direction) of the print sub-
strate transport assembly in the printer.

[0045] The printing system may be an inkjet printing
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apparatus or may be any other printing apparatus. The
inkjet printing apparatus may comprise a number of inkjet
print heads, which are arranged facing the print surface
for printing an inkjet image on the print substrate in the
printing area. The print substrate may be a web substrate
and may be a cut sheet substrate. The feed roller may
transportthe print substrate in a stepwise movement (e.g.
in between printing passes) or may transport the print
substrate in a continuous movement in the transport di-
rection.

[0046] In an embodiment of the printing system, the
print head comprises a nozzle plate surface, and wherein
the position of the print surface is adjusted in the second
adjusting direction by means of the second adjusting el-
ements based on a desired distance between the print
surface and the nozzle plate surface in the second ad-
justing direction. In particular the position of the print sur-
face is adjusted in the second adjusting direction based
on a desired distance between the print area and the
nozzle plate surface in the second adjusting direction.
[0047] In an embodiment of the printing system, the
printing system further comprising a guide rail and a car-
riage, wherein the guide rail extends in a carriage scan-
ning direction, wherein the print head is mounted on the
carriage, and wherein the carriage is guided in the car-
riage scanning direction over the print surface by means
of the guide rail wherein the carriage scanning direction
is substantially perpendicular to the transport direction.
Said carriage may be adapted for moving scan wise along
said guide rail. In particular the print head is guided in
the carriage scanning direction over the printing area.
[0048] 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 embodiments of the invention, are given by
way of illustration only, since various changes and mod-
ifications within the scope of the invention will become
apparent to those skilled in the art from this detailed de-
scription.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Hereinafter, the presentinvention is further elu-
cidated with reference to the appended drawings show-
ing non-limiting embodiments and wherein

Fig. 1A shows an image forming apparatus, wherein
printing is achieved using a wide format inkjet
printer.

shows a schematic perspective view of an ink
jet printing assembly.

and Fig. 2B show an ink jet printing assembly
comprising a print substrate transport assem-
bly according to the present invention.
shows a side view of an embodiment of the
print substrate transport assembly according
to the present invention.

Fig. 1B

Fig. 2A

Fig. 3A
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Fig. 3B shows a perspective view of the embodiment
shown in Fig. 3A.

shows a side view of an embodiment of the
print substrate transport assembly according
to the present invention.

shows a perspective view of the embodiment
shown in fig. 4A.

shows a side view of an embodiment of the
print substrate transport assembly according
to the present invention.

shows a perspective view of the embodiment
shown infig. 5A showing second suspensions
structures.

shows an example of an adjusting element for
adjustably positioning an object with respect
to a reference element.

shows a side view of an embodiment of the
print substrate transport assembly according
to the present invention.

Fig. 4A

Fig. 4B

Fig. 5A

Fig. 5B

Fig. 6

Fig. 7

DETAILED DESCRIPTION OF EMBODIMENTS

[0050] 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.

[0051] Fig. 1A shows an image forming apparatus 11,
wherein printing is achieved using a wide format inkjet
printer. The wide-format image forming apparatus 11
comprises a housing 16, wherein the printing assembly,
for example the ink jet printing assembly shown in Fig.
1B is placed. The image forming apparatus 11 also com-
prises an input station for storing print substrate 18, 19,
an output station to collect the print substrate 18, 19 after
printing and storage means for marking material 15. In
Fig. 1A, the output station is embodied as a delivery tray
17. Optionally, the output station may comprise process-
ing means for processing the print substrate 18, 19 after
printing, e.g. a roll-up unit, a folder or a puncher. The
wide-format image forming apparatus 11 furthermore
comprises means for receiving print jobs and optionally
means for manipulating print jobs. These means may
include a user interface unit 14 and/or a control unit 13,
for example a computer.

[0052] Images are printed on a print substrate, for ex-
ample paper, supplied by a roll 18, 19. The roll 18 is
supported on the roll support R1, while the roll 19 is sup-
ported on the roll support R2. Alternatively, cut sheet print
substrates may be used instead of rolls 18, 19 of print
substrate. Printed sheets of the print substrate, cut off
from the roll 18, 19, are deposited in the delivery tray 17.
[0053] Each one of the marking materials for use in the
printing assembly are stored in four containers 15 ar-
ranged in fluid connection with the respective print heads
for supplying marking material to said print heads.
[0054] The local user interface unit 14 is integrated to
the print engine and may comprise a display unit and a
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control panel. Alternatively, the control panel may be in-
tegrated in the display unit, for example in the form of a
touch-screen control panel. The local user interface unit
14 is connected to a control unit 13 placed inside the
printing apparatus 11. The control unit 13, for example a
computer, comprises a processor adapted to issue com-
mands to the print engine, for example for controlling the
print process. The image forming apparatus 11 may op-
tionally be connected to a network N. The connection to
the network N is diagrammatically shown in the form of
a cable 12, but nevertheless, the connection could be
wireless. The image forming apparatus 11 may receive
printing jobs via the network. Further, optionally, the con-
troller of the printer may be provided with a USB port, so
printing jobs may be sent to the printer via this USB port.
[0055] Fig. 1B shows a schematic perspective view of
an ink jet printing assembly 3. The ink jet printing assem-
bly 3 comprises a print substrate transport assembly 100.
The print substrate transport assembly 100 comprises
supporting means for supporting a print substrate 2. The
supporting means are shown in Fig. 1B as a platen 10
having a flat print surface 12. A feed roller 20 is arranged
adjacent to the platen 10 and is rotatable about its axle
as indicated by arrow R. The supporting means may be
optionally provided with suction holes for holding the print
substrate in a fixed position with respect to the supporting
means. The ink jet printing assembly 3 comprises print
heads 4a - 4d, mounted on a scanning print carriage 5.
The scanning print carriage 5 is guided by suitable guid-
ing means 6, 7 to move in reciprocation in the main scan-
ning direction X. The schematic view in Fig. 1B is in a
direction from below through the platen 10 and the feed
roller 20 in the direction of the scanning print carriage 5.
Each print head 4a - 4d comprises a nozzle plate surface
9, which nozzle plate surface 9 is provided with at least
one nozzle 8. The print heads 4a - 4d are configured to
eject droplets of marking material onto the print substrate
2. The feed roller 20, the carriage 5 and the print heads
4a - 4d are controlled by suitable controlling means 1 a,
1b and 1c, respectively.

[0056] The print substrate 2 may be a medium in web
or in sheet form and may be composed of e.g. paper,
cardboard, label stock, coated paper, plastic or textile.
The print substrate 2 is moved in the transport direction
T by said feed roller 20 along the print surface 12 and
four print heads 4a - 4d provided with a fluid marking
material.

[0057] A scanning print carriage 5 carries the four print
heads 4a - 4d and may be moved in reciprocation in the
main scanning direction X parallel to the platen 10, such
as to enable scanning of the print substrate 2 in the main
scanning direction X. Only four print heads 4a - 4d are
depicted for demonstrating the invention. In practice an
arbitrary number of print heads may be employed. In any
case, at least one print head 4a - 4d per color of marking
material is placed on the scanning print carriage 5. For
example, for a black-and-white printer, at least one print
head 4a - 4d, usually containing black marking material
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is present. Alternatively, a black-and-white printer may
comprise a white marking material, which is to be applied
on a black print substrate 2. For a full-color printer, con-
taining multiple colors, at least one print head 4a - 4d for
each of the colors, usually black, cyan, magenta and yel-
low is present. Often, in a full-color printer, black marking
material is used more frequently in comparison to differ-
ently colored marking material. Therefore, more print
heads 4a - 4d containing black marking material may be
provided on the scanning print carriage 5 compared to
print heads 4a - 4d containing marking material in any of
the other colors. Alternatively, the print head 4a - 4d con-
taining black marking material may be larger than any of
the print heads 4a - 4d, containing a differently colored
marking material.

[0058] The carriage 5 is guided by guiding means 6,
7. These guiding means 6, 7 may be rods as depicted in
Fig. 1B. Therods may be driven by suitable driving means
(not shown). Alternatively, the carriage 5 may be guided
by other guiding means, such as an arm being able to
move the carriage 5. Another alternative is to move the
print substrate 2 in the main scanning direction X. Each
print head 4a - 4d comprises a nozzle plate surface 9
having at least one nozzle 8, in fluid communication with
a pressure chamber containing fluid marking material
provided in the print head 4a - 4d. On the nozzle plate
surface 9, a number of nozzles 8 is arranged in a single
linear array parallel to the transport direction T. Eight noz-
zles 8 per print head 4a - 4d are depicted in Fig. 1B,
however obviously in a practical embodiment several
hundreds of nozzles 8 may be provided per print head
4a - 4d, optionally arranged in multiple arrays. As depict-
edinFig. 1B, the respective printheads 4a - 4d are placed
parallel to each other such that corresponding nozzles 8
of the respective print heads 4a - 4d are positioned in-
line in the main scanning direction X. This means that a
line of image dots in the main scanning direction X may
be formed by selectively activating up to four nozzles 8,
each of them being part of a different print head 4a - 4d.
This parallel positioning of the print heads 4a - 4d with
corresponding in-line placement of the nozzles 8 is ad-
vantageous to increase productivity and/or improve print
quality. Alternatively multiple print heads 4a - 4d may be
placed on the print carriage adjacent to each other such
that the nozzles 8 of the respective print heads 4a - 4d
are positioned in a staggered configuration instead of in-
line. For instance, this may be done to increase the print
resolution or to enlarge the effective print area, which
may be addressed in a single scan in the main scanning
direction. The image dots are formed by ejecting droplets
of marking material from the nozzles 8.

[0059] Upon ejection of the marking material, some
marking material may be spilled and stay on the nozzle
plate surface 9 of the print head 4a - 4d. The ink present
on the nozzle plate surface 9 may negatively influence
the ejection of droplets and the placement of these drop-
lets on the print substrate 2. Therefore, it may be advan-
tageous to remove excess of ink from the nozzle plate
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surface 9. The excess ofink may be removed for example
by wiping with a wiper and / or by application of a suitable
anti-wetting property of the surface, e.g. provided by a
coating.

[0060] Fig. 2A and Fig. 2B shows an ink jet printing
assembly 3 comprising a print substrate transport as-
sembly 100 according to the present invention. The ink
jet printing assembly 3 further comprises a print head 4,
a carriage 5 and a guide rail 6. Fig. 2A is a side view of
the ink jet printing assembly 3 and the print substrate
transport assembly 100. Fig. 2B is a top plan view of the
print substrate transport assembly 100 when viewed in
a gravity direction g.

The print substrate transport assembly 100 comprises a
platen 10 comprising a print surface 12, a feed roller 20,
a feed roller support 30 and a platen support 40. The
print surface 12 comprises a printing area 14. The print
head 4 is arranged facing said printing area 14 and ar-
ranged above said printing area 14 with respect to the
gravity direction g. The print head 4 is mounted on the
carriage 5. The carriage 5 is movably along the guide rail
6, which extends in a carriage scanning direction (which
is perpendicular to the plane of viewing in Fig. 2A). The
feed roller 20 forms a feed pinch in conjunction with back
roller 22. The feed roller 20, and as such the feed pinch,
is adapted for transporting a print substrate 2 in a trans-
port direction T of the print substrate along the print sur-
face 12 and the printing area 14. The feed roller 20 is
mounted on an axle 21 and is driven by a driving means
(not shown). As shown in Fig. 2B the feed roller 20 in-
cluding the axle 21 and the back roller 22 both extend in
a lateral direction W, which is a lateral direction of the
print substrate transport assembly 100. The print surface
12 extends in a first print surface direction P, and a sec-
ond print surface direction P,. The printing area 14 is part
of the print surface 12. The first print surface direction P,
is substantially parallel to the lateral direction W, and the
second print surface direction P, is substantially parallel
to the transport direction T. The print surface 12 is ar-
ranged at a height h, with respect to the gravity direction
g. Said height h, is selected based on a desired distance
to the print head 4.

Afeedroller support 30 extends in afirst support direction
S, andis adapted for adjustably supporting the feed roller
in a first adjusting direction as indicated by arrow A;.The
first support direction S, is substantially parallel to the
lateral direction W,. The firstadjusting direction A, is sub-
stantially parallel and opposite to the gravity direction g.
Aplatensupport40 extends in a second supportdirection
S, and is adapted for adjustably supporting the print sur-
face 12 in a second adjusting direction which is indicated
by arrows A,. The second support direction S, is sub-
stantially parallel to the lateral direction W,. The second
adjusting direction A, is substantially parallel and oppo-
site to the gravity direction g. Both the feed roller support
30 and the platen support 40 comprise a box beam struc-
ture. The first support direction S is substantially parallel
to the second support direction S,. In this embodiment
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the feed roller support 30 is enclosed by the platen sup-
port 40. Said feed roller support 30 is an inner support
and said platen support 40 is an outer support. Alterna-
tively the platen support 40 may be enclosed by the feed
roller support 30 (not shown).

The axle 21 of the feed roller 20 is supported by the feed
roller support 30 in the gravity direction g (as indicated
by arrow A4 in Fig. 2A) at a number of positions along
the axle 21 between a first end 211 and a second end
212in the lateral direction W. In an embodiment the axle
21 is supported at a middle portion 213 by the feed roller
support 30.

The platen 10, including the print surface 12 is adjustably
supported by the platen support 40 in the gravity direction
g as indicated by arrow A, in Fig. 2A at a plurality of
positions along the print surface 12. The plurality of po-
sitions for supporting the print surface may be distributed
along the first print surface direction P, and the second
print surface direction P,.

[0061] Fig. 3A and Fig. 3B show an embodiment of the
print substrate transport assembly 100 according to the
present invention. Fig. 3A shows a side view of the em-
bodiment of the print substrate transport assembly 100.
Fig. 3B shows a perspective view of the embodiment
shown in Fig. 3A.

In Fig. 3A the feed roller support 30 is connected to the
platen support 40 at a firstend in the first support direction
S, via a stiff pillar connection 66. The feed roller support
30 is expandable in the first support direction S; at a
second end 31 as indicated by arrow E,, wherein the
second end 31 is opposite to the first end in the first sup-
port direction S4. The second end 31 is expandable in
the first support direction S, independently of the platen
support 40.

Fig. 3B shows a perspective view of an embodiment of
the print substrate transport assembly 100 according to
the present invention. In Fig. 3B a first frame element 50
and a bridge structure 60 is shown. The bridge structure
60 comprises two leaf springs 65 a first bridge element
61 and a second bridge element 63. The first bridge el-
ement 61 comprises a plurality of connection holes 62
for fixing the second end 31 of the feed roller support 30
to the bridge structure 60. The second bridge element
63 comprises a plurality of connection holes 64 for fixing
the platen support 40 to the bridge structure 60.

The leaf springs 65 connect the first bridge element 61
to the second bridge element 63. Each of the leaf springs
65 extends perpendicular to the first support direction S
and the second support direction S,. In particular each
of the leaf springs 65 extends substantially in the second
direction T and the gravity direction g in between the first
bridge element 61 and the second bridge element 63.
The leaf springs 65 are arranged substantially parallel to
each other. In case the first end 31 of the feed roller sup-
port 30 moves in a direction Sy, the first bridge element
61 may move in the direction S, substantially unhindered
due to the flexible deformation of both leaf springs 65 in
the direction S.
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[0062] Fig.4A and Fig. 4B show an embodiment of the
print substrate transport assembly 100 according to the
present invention. Fig. 4A shows a side view of the em-
bodiment of the print substrate transport assembly 100.
Fig. 4B shows a perspective view of the embodiment
shown in fig. 4A.

In Fig. 4A the feed roller support 30 comprises a first
suspension structure 32. The first suspension structure
32 is adapted for connecting the feed roller support 30
to the axle 21 of the feed roller 20 and is further adapted
for positioning the feed roller 20 with respect to the feed
roller support 30. The first suspension structure 32 com-
prises a cantilever element 33, two frame elements 35,
37 and two first adjusting elements 34, 36.

The cantilever element 33 extends in the transport direc-
tion T between the feed roller 20 and the feed roller sup-
port 30 and supports the axle 21 at a first end 331. As
shown in Fig. 4B the cantilever element 33 is connected
to the axle 21 at a middle portion of the feed roller 20.
The feed roller 20 is further supported by a first frame
element 50 at a first end and is supported by a second
frame element 52 at a second end in the lateral direction
Wi.

The cantilever element 33 is supported by the two first
adjusting elements 34, 36. Each of the two frame ele-
ments 35, 37 is connected to the feed roller support 30
and protrudes downwards in the gravity direction g from
the feed roller support 30, thereby freely passing through
openings of the platen support 40. On a lower end of
each of the two frame elements 35, 37 a corresponding
first adjustment element 34, 36 is connected. Both first
adjustment elements 34, 36 extend in the first adjusting
direction A4 up to the cantilever element 33 thereby freely
passing through openings of the platen support 40. The
first adjusting element 34 shown in Fig. 4A and Fig. 4B
is connected to an end part of the cantilever element 332,
while the other first adjusting element 36 is connected to
an intermediate part of the cantilever element 333.

The platen support 40 comprises holes (not shown) for
freely letting pass both first adjustment elements 34, 36
and both frame elements 35, 37. As such the first sus-
pension structure 32 is not connected to and not obstruct-
ed by the platen support 40.

Each of the first adjusting element 34, 36 is adapted for
adjustably positioning said corresponding part of the can-
tilever element 33 in the first adjusting direction A, with
respect to the feed roller support 30. Accordingly the feed
roller 20 may be adjustably positioned in the first adjusting
direction A4 with respect to the feed roller support 30.
The first adjusting direction A, is substantially parallel to
the gravity direction g. Possible structures of the first ad-
justing element 34, 36 are known to a person skilled in
the art. An example of the first adjusting element 34, 36
is further shown in Fig. 6.

Both first adjusting element 34, 36 may be adjusted co-
operatively in order to adjust the position of the cantilever
33 in the first adjusting direction A,. Alternatively only
one of the first adjusting element 34, 36 may be adjusted,
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thereby adjusting the position of the corresponding end
part 332 or intermediate part 333 of the cantilever ele-
ment 33 in the first adjusting direction A;. Depending on
the relative positions of the end part 332 and the inter-
mediate part 333 of the cantilever relative to each other
and with respect to the axle 21, the axle 21 will be posi-
tioned in the first adjusting direction A,. Furthermore the
cantilever element 33 may be tilted around the lateral
direction W, in case the position of the end part 332 and
the intermediate part 333 of the cantilever element 33
are adjusted differently in the first adjusting direction A;.
In an alternative embodiment a plurality of first suspen-
sion structures 32 may be connected to the feed roller
support 30 at distributed positions along the first support
direction S (not shown), each of the plurality of first sus-
pension structures 32 being connected to a correspond-
ing portion of the feed roller 20 along the lateral direction
W, of the feed roller 20. As such said respective portions
of the feed roller 20 may be adjustably positioned with
respect to the feed roller support 30 independently of
each other.

[0063] Additionally in an embodiment a transport gap
adjusting element 38 may be provided (shown in Fig,
4B). The transport adjusting gap element 38 is mounted
to the cantilever element 33 of the first suspension struc-
ture 32 at one end of the transport gap adjusting element
38. As a result the transport gap adjusting element 38 is
connected to the axle 21 of the feed roller 20 via the
cantilever element 33. The transport gap adjusting ele-
ment 38 is mounted on a base part 105 of the platen 10
(shown in Fig. 4A) at another end of the transport gap
adjusting element 38. The transport gap adjusting ele-
ment 38 is adapted for adjustably positioning the feed
roller 20 in the transport direction T with respect to the
print surface 12. An example of a structure of the trans-
port adjusting gap element 38 is shown in Fig. 6. Any
vibrations of the feed roller, such as vibrations generated
during rotational movements of the feed roller, are not
transmitted to the platen by the transport gap adjusting
element in a direction perpendicular to the print surface,
The advantage is that a position of the print surface per-
pendicular to the transport direction is not disturbed by
vibrations of the feed roller.

In an embodiment the transport gap adjusting element
38 may be provided together with at least one of the first
adjustment elements 34, 36 as shown in Fig. 4B. The
advantage is that a distance between the feed roller 20
and the print surface 12 in the transport direction T may
be controlled using the transport gap adjusting element
38 independently of adjustments of the position of the
feed roller in the first adjusting direction A, using the first
adjustment elements 34, 36.

[0064] Fig.5A and Fig. 5B show an embodiment of the
print substrate transport assembly 100 according to the
present invention. Fig. 5A shows a side view of the em-
bodiment of the print substrate transport assembly 100.
In Fig. 5A a platen support 40 is shown, which encloses
a feed roller support 30. Fig. 5B shows a perspective
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view of the embodiment shown in fig. 5A showing second
suspensions structures 42,43 of the platen support 40.
Fig. 5A shows two of the second suspension structures
42, 43. Each of the second suspension structures 42, 43
is adapted for connecting the platen support 40 to the
platen 10. Each of the second suspension structures 42,
43 comprises a second adjustment element 44, 45. The
second adjustment element 44 is connected to the platen
support 40 and connected to a first transport end portion
101 of the print surface 12, while the other second ad-
justment element 45 is connected to the platen support
40 and connected to a second transport end portion 103of
the print surface 12. The first transport end portion 101
of the print surface 12 is positioned at a first end of the
print surface 12 in the transport direction T, while the
second transport end portion 103 of the print surface 12
is positioned at a second end of the print surface opposite
to the first end of the print surface 12 in the transport
direction T.

Both second adjusting element 42, 43 shown in Fig. 5A
may be adjusted cooperatively in order to adjust the po-
sition of the print surface 12 in a second adjusting direc-
tion A,. Alternatively only one of the second adjusting
element 42, 43 may be adjusted, thereby adjusting the
position of the corresponding first transport end portion
101 or second transport end portion 103 of the print sur-
face 12 withrespectto the platen support40in the second
adjusting direction A,.

[0065] As shown in Fig. 5B five second suspensions
structures 42, 43 are distributed along the print surface
12 in a first print surface direction P4 at each end of the
print surface 12 in the transport direction T. Each of the
suspension structures 42, 43 comprises a second ad-
justment element 44, 45 for adjustably positioning a cor-
responding portion of the print surface 12 in a second
adjusting direction A, with respect to the platen support
40.

[0066] Fig. 6 shows an example of an adjusting ele-
ment for adjustably positioning an object with respect to
a reference element. Said adjusting element may be
used as a first adjusting element, a second adjusting el-
ement or a transport adjusting element. The adjusting
element 600 comprises a hinge plate 602, having elastic
hinges 603, 604 that are formed by portions of the hinge
plate 602 where the width thereof is reduced, and com-
prise at least one lever 606 adapted to push and/or pull
the hinge plate in longitudinal direction L, thereof, with
elastic deflection of at least one of the hinges 603, 604.
One elastic hinge 603 is arranged near one end of the
hinge plate 602, which end is fixed to the adjusting lever
606 at a connection 609. The other elastic hinge 604 is
arranged near another end of the hinge plate 602, which
end is fixed to the connecting point 609. Said connecting
point 609 is moved in the longitudinal direction L, in as-
sociation with the movement of the hinge plate 602. The
lever 606 is fixed to an adjusting screw 608 on one end
while being connected to a metal link 610 on another end
via a hinge 607. The hinge 607 is arranged lateral offset
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to the connecting point 609 of the lever 606 to the hinge
plate 602.

The metal link 610 is fixated by fixation points 612, 614
to areference element 613 (e.g. a support element). The
adjusting screw 608 is fixed to the metal link 610. The
lever 606 is moved at said on end in the direction L, by
adjusting the adjusting screw 608. As a result the other
end of the lever 606 is moved in the direction L, in op-
posite direction to the direction L,, thereby moving the
hinge plate 602 in the direction L. Due to the position of
the hinge 607 and the length of the lever 606 the move-
ments of the adjustment screw 608 in the direction L,
may be transmitted in larger movements than the hinge
plate 602 in the direction L.

[0067] Fig. 7 shows a side view of an embodiment of
the print substrate transport assembly 100 according to
the present invention. In Fig. 7a platen support 40 is
shown, which encloses a feed roller support 30. The print
substrate transport assembly 100 further comprises a
platen 10, which comprises a print surface 12, and a feed
roller 20. The feed roller 20 forms a feed pinch in con-
junction with back roller (not shown). The feed roller 20,
and as such the feed pinch, is adapted for transporting
a print substrate 2 in a transport direction T of the print
substrate along the print surface 12. The feed roller 20
is mounted on an axle 21 and is driven by a driving means
(not shown). Said feed roller 20 is arranged upstream if
the print surface 12 in the transport direction T of the print
substrate 2. The feed roller extends in a lateral direction
W, (perpendicular to the plane of viewing).

The feed roller support 30 extends in a first support di-
rection S (similar as is shown in the embodiment of Fig.
4B) and is adapted for supporting the feed roller in a first
adjusting direction as indicated by arrow A . Thefirst sup-
port direction S, is substantially parallel to the lateral di-
rection W,. The first adjusting direction A, is substantially
parallel and opposite to the gravity direction g. The platen
support40 extends in a second support direction S, (sim-
ilar as is shown in the embodiment of Fig. 4B) and is
adapted for supporting the print surface 12 in a second
adjusting direction which is indicated by arrows A,. The
second support direction S, is substantially parallel to
the lateral direction W,. The second adjusting direction
A, is substantially parallel and opposite to the gravity
direction g. Both the feed roller support 30 and the platen
support 40 comprise a box beam structure.

The print surface 12 comprises a plurality of suction holes
72. Said suction holes 72 are distributed over the printing
surface 12. The suction holes are adapted for communi-
cating an air pressure to the print substrate 2 in order to
hold down the print substrate 2 in contact with the print
surface 12. The print substrate transport assembly 100
further comprises an air pressure source 70. The air pres-
sure source 70 is a vacuum source, which is adapted for
providing a vacuum air pressure for holding the print sub-
strate 2 in contact with the print surface 12. The air pres-
sure source 70 is mounted to and enclosed by the feed
roller support 30. The air pressure source 70 is opera-
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tively coupled to the plurality of suction holes 72 via a
flexible hose 74. The flexible hose 74 communicates the
vacuum air pressure to the suction holes 72. In case the
air pressure source 70 generates vibrations, said vibra-
tions are absorbed by the feed roller support 30 and are
not transmitted to the print surface 12. Transmittance of
the vibrations towards the feed roller 20 are prevented
or at least attenuated by the first suspension structure
32 and the flexible hose 74. For example the first adjust-
ing elements 34, 36 prevent transmittance of any vibra-
tionsinthe transportdirection T and in the lateral direction
W, of the feed roller. As such the air pressure source 70
is fully mechanically decoupled from the print surface 12
and is partially mechanically decoupled from the feed
roller 20.

Furthermore by mounting the air pressure source 70 in-
side the feed roller support 30, it may be arranged close
to the suction holes 72 and the print surface 12, thereby
reducing any loss of vacuum pressure.

[0068] Detailed embodiments of the present invention
are disclosed herein; however, it is to be understood that
the disclosed embodiments are merely exemplary of the
invention, which can be embodied in various forms.
Therefore, specific structural and functional details dis-
closed herein are not to be interpreted as limiting, but
merely as a basis for the claims and as a representative
basis for teaching one skilled in the art to variously em-
ploy the present invention in virtually any appropriately
detailed structure. In particular, features presented and
described in separate dependent claims may be applied
in combination and any advantageous combination of
such claims is herewith disclosed.

Further, the terms and phrases used herein are not in-
tended to be limiting; but rather, to provide an under-
standable description of the invention. The terms "a" or
"an", as used herein, are defined as one or more than
one. The term plurality, as used herein, is defined as two
or more than two. The term another, as used herein, is
defined as atleast a second or more. The terms including
and/or having, as used herein, are defined as comprising
(i.e., open language). The term coupled, as used herein,
is defined as connected, although not necessarily direct-
ly.

The 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 departure from the spirit and
scope of the invention, 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 print substrate transport assembly for transporting
a print substrate in a printing apparatus, comprising
a feed roller for transporting the print substrate, a
platen for supporting said print substrate, a feed roll-
er supportfor supporting said feed roller and a platen
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support for supporting said platen;

wherein the platen comprises a print surface to sup-
port the print substrate; wherein the feed roller com-
prises an axle which is arranged for transporting the
print substrate in a transport direction along the print
surface;

wherein the feed roller support extends in a first sup-
port direction, which is directed along the axle of the
feed roller, the feed roller support being adapted for
adjustably positioning the feed roller in a first adjust-
ing direction, which first adjusting direction is sub-
stantially perpendicular to the print surface;
wherein the platen support extends in a second sup-
port direction, the platen support being adapted for
adjustably positioning said platen in a second ad-
justing direction, which second adjusting direction is
substantially perpendicular to the print surface;
wherein the print substrate transport assembly com-
prises an inner support which is at least partly en-
closed by an outer support, wherein said inner sup-
port is one selected from the feed roller support and
the platen support and wherein said outer supportis
an other selected from the feed roller support and
the platen support; and

wherein said outer support defines an enclosed vol-
ume, and wherein a suspension structure of the inner
support, which connects the inner support to the cor-
responding feed roller or platen, extends outside of
the enclosed volume.

The print substrate transport assembly according to
claim 1, wherein said inner support is expandable in
the respective first support direction or second sup-
port direction independently of said outer support.

The print substrate transport assembly according to
claim 2, wherein a first end of said inner support is
connected to a first end of said outer support by
means of at least one leaf spring, wherein each of
said atleastone leaf spring is extending substantially
perpendicular to the respective first support direction
or second support direction.

The print substrate transport assembly according to
claim 1, wherein the feed roller support comprises a
first suspension structure connected to the feed roll-
er, wherein the first suspension structure comprises
a first adjusting element adapted for adjustably po-
sitioning the feed roller in the first adjusting direction
with respect to the feed roller support.

The print substrate transport assembly according to
claim 1, wherein the platen support comprises a plu-
rality of second suspension structures being con-
nected to the platen, each comprising a second ad-
justing element, wherein each of the second adjust-
ing elements is adapted for adjustably positioning
the print surface in the second adjusting direction
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with respect to the platen support.

The print substrate transport assembly according to
claim 5, wherein at least one of the second suspen-
sion structures of the platen support is adapted to
adjustably position a first transport end portion of the
print surface with respect to the platen support and
wherein at least another one of the second suspen-
sion structures of the platen support is adapted to
adjustably position a second transport end portion
of the print surface with respect to the platen support,
which second transport end portion is arranged op-
posite to the first transport end portion with respect
to the transport direction.

The print substrate transport assembly according to
claim4, wherein the print substrate transport assem-
bly further comprises a transport gap adjusting ele-
ment, which transport gap adjusting element is
mounted to the feed roller and to one of the platen
and the feed roller support, the transport gap adjust-
ing element being adapted for adjustably positioning
the feed roller in the transport direction with respect
to the print surface.

The print substrate transport assembly according to
claim 7, wherein said transport gap adjusting ele-
ment is part of the first suspension structure, which
is mounted to the feed roller support, and is adapted
for adjustably positioning the feed roller in the trans-
port direction with respect to the print surface inde-
pendently of said first adjusting element adjustably
positioning the feed roller in the first adjusting direc-
tion with respect to the feed roller support.

The print substrate transport assembly according to
claim 4, wherein the first suspension structure com-
prises a cantilever element, which cantilever ele-
ment extends in a direction substantially perpendic-
ular to the first adjusting direction and is connected
to the feed roller near one end of the cantilever ele-
ment, wherein said first adjusting element is con-
nected to the feed roller support at one end and con-
nected to the cantilever element at another end of
said first adjusting element in the first adjusting di-
rection.

The print substrate transport assembly according to
claim 1, wherein the inner support is said feed roller
support and the outer support is said platen support.

The print substrate transport assembly according to
claim 1, wherein said supension structure of the inner
support is disposed partly within the enclosed vol-
ume defined by the outer support.

The print substrate transport assembly according to
claim 1, wherein the print surface comprises a plu-
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rality of suction holes and wherein the print substrate
transport assembly further comprises an air pres-
sure source, wherein said air pressure source is
mounted onto said inner support and said air pres-
sure source is operatively coupled to the plurality of
suction holes for providing an air pressure to the print
substrate.

A printing system, comprising the print substrate
transport assembly according to any one of the pre-
ceding claims, further comprising a print head,
wherein said print surface comprising a print area
and wherein the print head is adapted for in printing
operation applying an image on the print substrate
in the printing area.

The printing system according to claim 13, wherein
the print head comprises a nozzle plate surface, and
wherein the position of the print surface is adjusted
in the second adjusting direction based on a desired
distance between the print surface and the nozzle
plate surface in the second adjusting direction.

The printing system according to claim 13, wherein
the printing system further comprising a guide rail
and a carriage , wherein the guide rail extends in a
carriage scanning direction, wherein the print head
is mounted on the carriage, wherein the carriage is
guided in the carriage scanning direction over the
print surface by means of the guide rail wherein the
carriage scanning direction is substantially perpen-
dicular to the transport direction.
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