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(57) Abstract: Described is a print zone assembly comprising a print platen device including at least a section of a print platen, hav -
ing a first dimension and a second dimension, the second dimension being perpendicular to the first dimension, wherein the print
platen device has a higher rigidity in the direction of the second dimension and a lower rigidity in the direction of the first dimen -
O sion; and a platen support structure supporting the print platen device at a number of references, establishing a multi-point contact,
wherein the print platen device conforms to the references for providing a flat platen surface.
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Print zone assembly, print platen device, and large format printer

Some printers, such as large format printers, may need a very controlled flat surface providing

a flat, horizontally aligned print zone to print in this area on a print medium. Having a flat

print zone, the dimensions of the printhead-to-paper spacing (PPS) can be controlled precisely

in order to minimize any impact on the image quality due to different PPS throughout the

print zone.

Examples of the present disclosure are described below with reference to the drawings where-

in:

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

shows a bottom view of an example of part of a print platen module;

shows an example of a similar print platen module part for illustrating physical prop-

erties thereof;

shows an example of a pan of a vacuum chamber to be used in combination with the

part shown in Figure 1 to provide a print platen module;

shows an example of a similar pan of a print platen module for illustrating physical

properties thereof;

shows a sectional view through a print platen module including the parts shown in

Figures 1 and 3;

shows another sectional view through the print platen module of Figure 5;

shows parts of a large format printer in a semi-assembled state for illustrating how

the print platen module is supported in the printer structure; and
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Fig. 8 shows an example of a print zone and top structure of a large format printer.

The present disclosure is directed at a print zone assembly, a print platen device used in the
print zone assembly and a large format printer using such a print zone assembly. Examples of
the print zone assembly comprise a print platen device, wherein the print platen device can
include one or more print platen modules, and a platen support structure. The print platen
module may include an entire print platen and an associated vacuum subsystem or it may be
combined with additional print platen module to provide the print zone assembly. A print
zone assembly hence may comprise one print platen module or two, three, four or more simi-
lar print platen modules, arranged side by side. Accordingly, the print platen may be con-
structed from a single-part print platen or from a number of print platen sections, such as in
the module shown in Figures 5 and 6. The print platen module shown and describe herein has
a first dimension, also designated as longitudinal dimension, which extends in the direction of
print media transport, and a second dimension, also referred to as transverse dimension, which

is perpendicular thereto.

Figures 1 to 4 show parts of a print platen module 10, including a print platen section 11 pro-
vided with stiffening ribs 12 and a pan 20 for forming a vacuum chamber. The stiffening ribs
12 extend along the bottom side of the print platen section 11 in the direction of the transverse
dimension. In this example, the print platen section 11 is an injection molded part made from
a plastic material, such as polycarbonate (PC) or PPO. The stiffening ribs 12 are stamped
metal sheet parts which can be integrated with the print platen section 11 during the molding
process, ¢.g. by overmolding. When the print platen section is formed by injection molding,
for example, the stiffening ribs may be over-molded during the injection molding process.

Other constructions could be used for coupling the stiffening ribs to the print platen.

Also shown in Figure 1 is a fitting edge 14 of the print platen section 10, the fitting edge be-
ing provided for connecting several adjacent print platen modules in an overlapping manner

to form an entire print platen.

As shown in Figure 2, the print platen module 10 is designed in such a way that it is more
rigid in the transverse direction than in the longitudinal direction. It hence can be bent more
casily in the longitudinal direction, as shown in Figure 2, whereas it is hardly bendable in the

transverse direction. In different examples of this disclosure, the stiffness of the print platen
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module 10 in the transverse direction is about 100 times to 500 times its stiffness in the longi-

tudinal direction.

The print platen device will be supported by a platen support structure (described below) at a
number of references, establishing a multi-point contact wherein the print platen device, in-
cluding one or more modules 10, conforms to these references to provide a flat platen surface.
A platen surface is flat when its surface stays within some defined level of tolerance to a
plane; in one example, a deviation from a perfect plane of e.g. 0.1 mm may be acceptable. As
described in further detail below, the print platen support structure may comprise an adjust-
ment mechanism to allow the print platen device to be supported at a predetermined flatness.
The print zone flatness hence may be adjusted throughout the extension of the print zone, tak-
ing advantage of some compliance of the print platen modules 10. These partially compliant
print platen modules 10 are able to copy external rigid references provided by the print platen
support structure, described further below. It hence is not necessary to pre-machine or post-

machine any reference

Once the print platen modules are attached to the support structure, the print zone should have
achieved its desired flatness. It is not necessary to perform any post-machining of the print
platen modules once assembled or machining the platen support structure before assembly.
The compliance of the print platen modules, in the example described, is achieved by a hybrid
construction including print platen sections 11 made from plastic material and enforced by
transversal sheet metal stiffening ribs 12 over-molded by the material of the print platen mod-
ule. This increases the rigidity in the print zone area in the transverse direction but allows the
print platen module to be slightly twisted and bended to conform against external references
in the longitudinal direction. The print platen module 10 of the examples of this disclosure
further comprises a vacuum chamber attached to the bottom side of the print platen section
11. The vacuum chamber is sufficiently soft not to introduce tension or torsion when attach-
ing the vacuum chamber to the print platen and mounting the print platen module on the sup-

port structure without distorting and /or introducing any deformation.

An example of a pan 20 of a vacuum chamber is shown in Figure 3.

The pan 20 together with the bottom side of the print platen section 11 defines the vacuum
chamber. The pan 20 can be produced by thermoforming of a polymer, such as polystyrene to

form a soft bendable part, as illustrated in Figure 4. A wall thickness of the pan can be in the
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order of 1 to 2 millimeters, for example about 1.5 mm. The shape of the pan 20 does not have
to meet any particular level of accuracy. The structure — which is defined by its geometry, the
material used and the wall thickness — shall be sufficiently strong to support the vacuum level
applied to the print platen assembly without breaking or collapsing. It also will be sufficiently
soft not to introduce any tension or torsion to the print platen when the pan 20 is mounted to
the bottom side of the print platen section 11 and when the print platen module is mounted to
its support structure. In the example shown in Figure 3, the pan 20 has a corrugated structure
including ribs 22 for increasing the stiffness of the pan wall. In one example, the vacuum lev-
el applied to the print platen may be in the order of 100 to 250 mm of H,O corresponding to
about 1000 to 2500 N/m”.

The pan 20 comprises mounting holes 24 for mounting the pan to the bottom side of the print
platen, using screws, rivets or the like. It further comprises a vacuum inlet 26, for connection

to a vacuum tube.

Figure 4 shows a pan 20 which is twisted manually to illustrate the soft bendable character of
the pan. When compared to the stiffness of the print platen section 11, including stiffening
ribs 12, the flexural inertia moment in the transverse direction of the print platen section 11,

including the over-molded strip 12 is about 50000 times bigger than that of the pan 20.

Figures 5 and 6 show different sectional views through a print platen module including the
print platen section 11, stiffening ribs 12, the pan 20, and a vacuum tube 28 connected to
vacuum inlet 26 by a vacuum connector 30. Figure 5 illustrates how the pan 20 is connected
to the bottom side of the print platen section 11. Figure 5 also illustrates that the stiffness or
rigidity of the print platen section 11 in the transverse direction is a lot higher than that of the
pan 20 so that the print platen can withstand much higher bending forces F, than the vacuum
chamber (F,). In one example, the rigidity of the print platen section 11, including the over-
molded ribs 12, is about 200 times larger than the flexural rigidity of the pan 20 of the vacu-
um chamber in the transverse direction. The pan 20 hence should not introduce torsional and
flexural tensions to the print platen when the vacuum chamber is mounted to the bottom side

of the print platen section 11.

Figure 7 shows parts of a large format printer in a semi-assembled state for illustrating how
the print platen module is supported in the printer structure and how an example of the print

zone assembly may be designed. For better illustrating how the print platen modules are sup-
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ported within the printer, only one print platen module 10 is shown with the print platen sec-
tion 11 removed. The structure shown in Figure 7 comprises, besides the print platen module
10, support beams 42 arranged between two belt rollers 44 supported by beams 42. The print
platen sub-system 40 further comprises vacuum generators 46 which are to be connected with
the vacuum tube 28 for providing the print platen modules 10 with an appropriate vacuum.
The support beams 42 are associated with an adjustment mechanism which moves up and

down tabs 48, this mechanism adjusting the print zone to a defined level of flatness.

In the example shown in the figures, three print platen modules 10 are supported side by side
to form an entire print platen having a vacuum sub-system. Each print platen module 10 is
supported by two support beams 42 providing references for the print platen module 10 to rest
against. By using the adjustment mechanism of the support structure, the print zone flatness
can be adjusted throughout the print zone due to the compliance of the print platen modules
10 in the longitudinal direction. Because the pan 20 of the vacuum chamber is relatively soft
and bendable, it should not introduce any twist or torsion during this adjustment process. The
compliant print platen module 10 hence can copy the external rigid references given by the
support beams 42 and possibly other structural parts of the print zone. Once the flatness of the
print zone has been adjusted, the beams 42 are fixed to the underlying print zone support
structure, using e.g. screws, and the flatness adjustment process is complete. This concept
avoids post-machining the print platen module once assembled or machining the support
structure and support beams before assembly. Once the print platen modules 10 have been
assembled and attached to the support beams 42 and/or other supporting structure, the rigidity
of the overall system is increased considerably and the print platen modules 10 should provide
a rigid flat print platen surface. However, by providing initially compliant print platen mod-
ules, the final print zone assembly should be free of any torsion forces and should meet de-
fined flatness specifications throughout the area of the print zone. The mounting process also
is surprisingly fast and allows to reliably inspect the flatness of each of the print platen mod-
ules as well as of the overall print zone flatness during the adjustment process in real time in
the assembly line, rather than only after the complete print platen sub-system 40 has been

assembled.

Figure 8 shows a completely assembled vacuum print platen sub-system of a large format
printer. In addition to the parts already described, Figure 8 shows the print platen sub-system
with three print platen modules 10 mounted side by side and with a number of vacuum belts

50 running across the surface of the print platen modules 10 and around the vacuum belt roll-
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ers 44. Figure 8 additionally shows a support structure 60, 62, 64 which could be used for

mounting a printhead, a printhead bar, a scanner or other printer sub-systems.

In one example, the present disclosure hence provides a print zone assembly comprising a
print platen device including at least a section of a print platen, having a first or longitudinal
dimension and a second or transverse dimension, the second dimension being perpendicular
to the first dimension, wherein the print platen device is relatively rigid in the direction of the
second dimension and less rigid in the direction of the first dimension; and further comprising
a platen support structure supporting the print platen device at a number of references, estab-
lishing a multi-point contact, wherein the print platen device conforms to the references for

providing a flat platen surface.

In another example, the present disclosure provides a print platen module, including a molded
platen section, having a transverse dimension and a longitudinal dimension, and a number of
stiffening ribs connected to the print platen section, extending in the transverse direction
wherein the print platen module is relatively rigid in the transverse direction and less rigid in
the longitudinal direction. In one of more examples, the print platen module further includes a
vacuum chamber comprising a pan made of a soft flexible material when compared to the
material of the print platen section, the pan being connected to a bottom side of the print plat-
en section and being sufficiently twistable so as to introduce no or negligible torsion when

connected to the print platen module.

In another example, the present disclosure provides a large format printer including a support
structure; and a print platen device extending across and supported by the support structure;
wherein the print platen device comprises a number of print platen modules, each module
including molded platen parts and a number of stiffening ribs integrated with the molded plat-
en parts, wherein the print platen modules are fitted together to form a printer platen; and
wherein the support structure comprises a number of adjustable beams supporting the print
platen modules; and wherein the print platen device has a rigidity in a transverse direction
lower than a rigidity in a longitudinal direction. Each module further includes a vacuum
chamber comprising a pan defining a cavity wherein the pan is made from a soft flexible ma-
terial when compared to the material of the print platen section, the vacuum chamber connect-

ed to a bottom side of the print platen part.
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Claims:

A print zone assembly comprising

a print platen device including at least a section of a print platen, having a first dimen-
sion and a second dimension, the second dimension being perpendicular to the first di-
mension, wherein the print platen device has a higher rigidity in the direction of the
second dimension and a lower rigidity in the direction of the first dimension; and

a platen support structure supporting the print platen device at a number of references,
establishing a multi-point contact, wherein the print platen device conforms to the refer-

ences for providing a flat platen surface.

The assembly of claim 1 wherein the first dimension is a longitudinal dimension in a

direction of print media transport and the second dimension is a transverse dimension.

The assembly of claim 1 wherein the platen support structure comprises an adjustment

mechanism to allow the print platen device to be supported at a predetermined flatness.

The assembly of claim 3 wherein the platen support structure comprises at least four
reference points; and wherein the print platen device allows for limited torsional move-

ment during assembly to contact said at least four reference points.

The assembly of claim 1 wherein
the print platen device comprises a number of print platen modules that are fitted to-

gether to form a print platen.

The assembly of claim 5 wherein the platen support structure comprises a number of

adjustable beams supporting the print platen modules.

The assembly of claim 5 wherein each print platen module comprises a molded platen
section and a number of stiffening ribs connected to the molded platen section, the stift-

ening ribs extending in the direction of the second dimension.
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The assembly of claim 7 wherein the stiffening ribs comprise sheet metal parts and the
print platen section is formed by injection molding, wherein the stiffening ribs are

overmolded during injection molding of the print platen section.

The assembly of claim 7 wherein the print platen module has a stiffness in the second

direction which is about 100 times to 200 times its stiffness in the first direction.

The assembly of claim 5 wherein each print platen module further comprises a vacuum
chamber comprising a pan defining a cavity wherein the pan is made from a soft flexi-
ble material when compared to the material of the print platen section, wherein the vac-

uum chamber is connected to a bottom side of the print platen section.

The assembly of claim 10 wherein the flexural inertia moment of the print platen sec-
tion in the direction of the second dimension is about 10000 times to 100000 times that

of the pan.

The assembly of claim 10 wherein the vacuum chamber comprises a thermoformed
polymer pan having a corrugated surface structure to provide a vacuum chamber which
supports a vacuum level of about 2,5 - 10° N/m” and which is sufficiently twistable so as

to introduce no or negligible torsion when connected to the print platen device.

A print platen module including

at least one platen section, the print platen section having a longitudinal dimension, in a
direction of print media transport, and a transverse dimension, in a direction perpen-
dicular thereto, and

further including a number of stiffening ribs extending in the transverse direction and
connected to the print platen section wherein the print platen module is relatively rigid
in the transverse direction and less rigid in the longitudinal direction; and further includ-
ing

a vacuum chamber comprising a pan made of a flexible material when compared to the
material of the print platen section, the pan being connectable to a bottom side of the
print platen section and being sufficiently twistable so as to introduce no or negligible

torsion when connected to the print platen device.
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The assembly of claim 13 wherein the stiffening ribs comprise sheet metal and the plat-
en section is formed by injection molding, wherein the stiffening ribs are overmolded

during injection molding of the print platen section.

A large format printer including

a support structure;

a print platen device extending across and supported by the support structure;

wherein

the print platen device comprises a number of print platen modules, each module in-
cluding molded platen parts and a number of stiffening ribs integrated with the molded
platen parts, wherein the print platen modules are fitted together to form a printer plat-
en; and

the support structure comprises a number of adjustable beams supporting the print plat-
en modules; and

the print platen device has a rigidity in a transverse direction higher than a rigidity in a
longitudinal direction; and

each module further including

a vacuum chamber comprising a pan defining a cavity wherein the pan is made from a
soft flexible material when compared to the material of the print platen section, the vac-

uum chamber connected to a bottom side of the print platen section.
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