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(54) SHEET SUPPORT STRUCTURE

(57) A sheet support structure (14) comprising a ro-
tary drum (18) having a peripheral wall (26) formed with
apertures (40) and delimiting a vacuum chamber (42)
formed inside of the drum, a perforated belt (20) having
a portion (20b) trained around at least a part of the pe-
ripheral wall (26) of the drum (18) and a flat portion (20a)
remote from the drum, and a suction system (30) ar-
ranged to create an underpressure in the vacuum cham-

ber (42) and at the perforations (28) of the belt (20), char-
acterized in that at least one of the belt (20) and the pe-
ripheral wall (26) of the drum (18) has an array of em-
bossments (44) that form spacers between the belt (20)
and the peripheral wall of the drum (18) and define a
distribution manifold connecting the apertures (40) of the
drum to the perforations (28) of the belt portion (20b) on
the drum.
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Description

[0001] The invention relates to a sheet support struc-
ture comprising a rotary drum having a peripheral wall
formed with apertures and delimiting a vacuum chamber
formed inside of the drum, a perforated belt having a
portion trained around at least a part of the peripheral
wall of the drum and a flat portion remote from the drum,
and a suction system arranged to create an underpres-
sure in the vacuum chamber and at the perforations of
the belt.
[0002] Support structures of this type are employed for
example in printing systems where printing media sheets
have to be supported in a well-defined posture while cer-
tain operations or treatments such as printing or drying
are applied to the sheets. Frequently, the support struc-
ture is capable of conveying the sheet past a treatment
station, e.g. past a print head or a print head assembly.
For some treatments it is preferred that the sheet is sup-
ported in a flat state, whereas other treatments permit
that the sheet is supported in a bent state.
[0003] US 2011-134200 A1 discloses a support struc-
ture of the type indicated above, wherein the sheets can
be conveyed from a flat portion of the belt to a curved
portion where the belt is trained around the drum, or vice
versa. Thus, the support structure is capable of support-
ing a part of a sheet in a flat state and another part of the
same sheet in a curved state, which allows for a compact
design of the printing system as a whole. In order for the
sheet to be attracted to the surface of the belt also in the
curved portion on the periphery of the drum, it is required
that the apertures in the drum and the perforations of the
overlap with each other, so that air can be sucked in.
[0004] It is an object of the invention to provide a sup-
port structure of the type indicated above which is capa-
ble of supporting the sheets more stably and more reliably
in a desired posture.
[0005] In order to achieve this object, the support struc-
ture according to the invention is characterized in that at
least one of the belt and the peripheral wall of the drum
has an array of embossments that form spacers between
the belt an the peripheral wall of the drum and define a
distribution manifold connecting the apertures of the
drum to the perforations of the belt portion on the drum.
[0006] The invention has the advantage that the sheet
can reliably be attracted to the curved portion of the belt
regardless of whether or not the perforations in the belt
overlap with the apertures of the drum. Even when there
is no overlap at all, the distribution manifold defined by
the embossments assures that air can nevertheless be
sucked in through the perforations of the belt, so that the
sheet or portion of the sheet present on that area of the
belt will be attracted reliably.
[0007] More specific embodiments of the invention are
indicated in the dependent claims.
[0008] In principle, the embossments may be formed
either on the side of the belt that faces the drum or on
the outer peripheral surface of the wall of the drum. In

any case the embossments and the gaps which are
formed therebetween and define the distribution manifold
will be covered by a continuous layer of the belt, so that
the belt itself will smoothen-out the height differences
between the embossments and the gaps therebetween
and, consequently, the outer surface of the belt which
supports the sheet will have a smooth configuration.
[0009] The perforations in the belt and the apertures
in the wall of the drum may have different shapes and
cross-sectional areas and may also be arranged at dif-
ferent spacings and patterns. It is preferred however that
the average flow resistances which the air has to over-
come when being sucked through the perforations of the
belt on the one hand and through the apertures of the
drum on the other hand are approximately equal.
[0010] The embossments may be arranged in a regular
pattern or, alternatively, they may be distributed random-
ly over the surface of the belt and/or the drum.
[0011] When the belt is trained only over a part of the
circumference of the drum, the apertures in the peripheral
wall of the drum may also be used for creating a vacuum
in the vacuum chamber inside the drum. Thus, a vacuum
source, e.g. a blower, may be arranged to have a mouth
that faces the peripheral wall of the drum in a position
where this wall is not covered by the belt.
[0012] An embodiment example will now be described
in conjunction with the drawings, wherein:

Fig. 1 is a cross-sectional view of a support structure
of an ink jet printing system according to the
invention; and

Fig. 2 is a view of a part of a peripheral surface of a
drum forming part of the support structure
shown in Fig. 1.

[0013] Fig. 1 shows essential parts of a printing system
comprising a print station 10, a drying station 12 and a
support structure 14 for print media sheets 16.
[0014] The support structure 14 comprises a rotary
drum 18 driven for rotation in the direction of an arrow A,
and an endless belt 20 trained around the drum 18 and
around a deflection roller 22 which has a smaller diameter
than the drum 18. A flat portion 20a of the belt 20 supports
the sheet 16 in a flat state. As the drum 18 rotates, the
sheet 16 is moved past the print station 10 which has a
number of print heads 24, e.g. ink jet print heads, facing
the sheet 16 for printing an image on the top surface of
the sheet 16 by ejecting droplets of liquid ink onto the
sheet.
[0015] The drying station 12 is arranged downstream
of the print station 10 and is provided for drying the ink
on the sheet 16, by irradiating the sheet 16 with light
(visible light, infrared light or ultraviolet light) or by blowing
hot air against the sheet 16, for example. The print station
12 is required to have a certain length in transport direc-
tion of the sheets 16 in order to assure that the ink is
dried sufficiently. In order to reduce the space require-
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ment for the printing system, the flat portion 20a of the
belt 20 is shorter than would be necessary for accommo-
dating the entire drying station 12, and the drying station
has a curved downstream portion matching the curvature
of the drum 18 and extending over an upstream part of
a curved portion 20b of the belt 20 which is supported on
a peripheral wall 26 of the drum 18.
[0016] In order to obtain a printed image with high qual-
ity, it is required that the sheet 16 is stably fixed on the
belt 20 at least until the trailing end of the sheet has
moved past the print station 10. For that purpose, the
belt 20 has perforations 28, and a suction system 30 is
provided for sucking air through the perforations 28 of
the belt at least in the area of the flat portion 20a of the
belt underneath the print station 10, so that the sheet 16
is firmly attracted to the belt surface. The suction system
30 comprises a vacuum source (e.g. a suction blower)
32 which, in this example, is disposed in a space sur-
rounded by the belt 20 and is connected to a plenum
chamber 34 which is open towards the flat portion 20a
of the belt.
[0017] The suction system 30 further comprises a suc-
tion box 36 which is also connected to the suction blower
32 and faces a part of the peripheral surface of the drum
18. A top wall of the suction box 36 extends directly un-
derneath the flat portion 20a of the belt and has slots 38
which overlap with the perforations 28 of the belt, so that
air can be sucked in through the perforations 28 and the
slots 38 also in the part of the flat belt portion 20a that
extends beyond the plenum chamber 34.
[0018] However, when the sheet 16 and the belt 20
move on from the position shown in Fig. 1, the leading
edge of the sheet 16 will reach the curved portion 20b of
the belt and would be likely to be separated from the belt
unless it continues to be attracted against the belt also
in the curved portion. For that purpose, a fine raster of
perforations 40 is formed in the peripheral wall 26 of the
drum 18. Consequently, air from the interior of the drum
18 will be sucked into the suction box 36 through the
perforations 40 that face this suction box and, as a result,
an underpressure will be created in a vacuum chamber
42 that is formed inside the drum 18. Further, a large
number of small embossments 44 are formed on the out-
er peripheral surface of the wall 26 of the drum. In the
part of the wall 26 that is covered by the curved portion
20b of the belt 20, these embossments 44 act as spacers
between the outer peripheral surface of the drum and the
inner surface of the belt portion 20b. Consequently, al-
though the apertures 40 in the wall 26 of the drum do not
necessarily overlap with the perforations 28 of the belt,
the voids between the embossments 44 will form a dis-
tribution manifold which assures fluid communication be-
tween the apertures 40 and the perforations 28, so that
air can be drawn in and the sheet 16 will be attracted
against the belt 20 also in the curved portion 20b.
[0019] Thus, the support structure 14 is capable of
safely and reliably supporting the sheet 16 in a well de-
fined position and of moving the sheet past the printing

station 10 and the drying station 12 along a well defined
trajectory, and it is not necessary to take care that the
perforations 28 of the belt are aligned with the apertures
40 of the drum.
[0020] Downstream of the vacuum chamber 42, at the
bottom side in Fig. 1, the sheet 12 is released from the
belt 20. The sheet 12 may then be transported to a sheet
output device such as a stacker or finisher, or to a sheet
flipping device, such that the sheet 12 is flipped for print-
ing on its unprinted side. The flipped sheet 12 may then
be returned to the flat portion 20a of the belt 20, for ex-
ample by a further transport belt (not shown), for duplex
printing. In this manner, a very compact printing system
is obtained.
[0021] Fig. 2 shows a part of the peripheral surface of
the drum 18 and also shows the finely distributed em-
bossments 44 as well as the apertures 40. In this exam-
ple, the embossments 44 are arranged in a regular pat-
tern. The apertures 40 are arranged in several tracks 46
which extend in circumferential direction of the drum.
Within each track 46, the apertures 40 are arranged with
equal spacings which, however, do not necessarily
match with the spacings between the embossments 44.
[0022] In this example, the distribution of the force
which attracts the sheet 16 to the belt and to the drum
18 over the width of the sheet is controlled by varying the
spacings between the individual tracks 46. For example,
the tracks 46 are arranged more densely in the central
part of the drum (as seen in axial direction of the drum)
and less densely near the ends of the drum. A similar
pattern may be provided for the perforations 28 in the
belt and/or the arrangement of the slots 38 and/or corre-
sponding suction openings of the plenum chamber 34.
[0023] In a modified embodiment, the embossments
44 might be disposed randomly rather than in a regular
pattern. Further, instead of providing the embossments
44 on the outer surface of the drum, it would also be
possible to form the embossments on the inner surface
of the belt 20.

Claims

1. A sheet support structure (14) comprising a rotary
drum (18) having a peripheral wall (26) formed with
apertures (40) and delimiting a vacuum chamber
(42) formed inside of the drum, a perforated belt (20)
having a portion (20b) trained around at least a part
of the peripheral wall (26) of the drum (18) and a flat
portion (20a) remote from the drum, and a suction
system (30) arranged to create an underpressure in
the vacuum chamber (42) and at the perforations
(28) of the belt (20), characterized in that at least
one of the belt (20) and the peripheral wall (26) of
the drum (18) has an array of embossments (44) that
form spacers between the belt (20) and the periph-
eral wall of the drum (18) and define a distribution
manifold connecting the apertures (40) of the drum
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to the perforations (28) of the belt portion (20b) on
the drum.

2. The sheet support structure according to claim 1,
wherein the embossments (44) are formed on the
peripheral wall (26) of the drum (18).

3. The sheet support structure according to claim 1 or
2, wherein the embossments (44) are arranged in a
regular pattern.

4. The sheet support structure according to claim 1 or
2, wherein the embossments (44) are distributed ran-
domly over the surface of the peripheral wall (26)
and/or the belt (20).

5. The sheet support structure according to any of the
preceding claims, wherein the suction system com-
prises a suction box (36) that is connected to a vac-
uum source (32) and is open towards a portion of
the peripheral wall (26) of the drum (18) so as to
create the underpressure in the vacuum chamber
(42) by sucking air through the apertures (40).

6. The sheet support structure according to claim 5,
wherein the suction box (36) has a wall formed with
slots (38) and supporting the flat portion (20a) of the
belt (20) adjacent to the drum (18).

7. The sheet support structure according to any of the
preceding claims, wherein the suction system (30)
comprises a plenum chamber (34) facing the flat por-
tion (20a) of the belt (20) and connected to a vacuum
source (32).

8. A printing system comprising a print station (10) and
a sheet support structure (14) according to any of
the previous claims arranged to support a media
sheet (16) at least in an area of the print station (10).

9. The printing system according to claim 8, comprising
a drying station (12) at least a part of which extends
along the curved portion (20b) of the belt (20) on the
drum (18).

10. The printing system according to claim 8 or 9, where-
in the print station (10) comprises an ink jet print head
(24).
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