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Description

[0001] Theinventionrelates to asheethandling device
fora printer or copier according to the preamble of claim 1.
[0002] In printers in which paper sheets or similar im-
age receiving sheets are used as recording media, a ten-
dency of the paper to cockle may sometimes constitute
a serious problem. The cockling phenomenon is related
to the fact that paper and similar materials tend to absorb
humidity from ambient air and to expand and contract in
accordance with their humidity content. Typically, the ex-
pansion and contraction is notisotropic and is particularly
pronounced in a direction in which the fibers of the paper
are predominantly oriented. When there exists a gradient
in humidity within the paper, then the more humid portion
ofthe paper will expand more than the drier portion, which
inevitably leads to the production of cockles or wrinkles.
[0003] Once cockles have developed in the paper dur-
ing the transport of the paper towards the sheet support
plate, a further expansion or contraction of the paper may
lead to an expansion of the cockles, so that the height of
the cockles also grows.

[0004] In atypical setup of an ink jet printer, especially
a large format printer, the paper is intermittently ad-
vanced over a flat sheet support plate, while a carriage
moves back and forth across the paper, and ink jet print-
heads mounted on the carriage are energized to eject
droplets of ink onto the paper so as to form a printed
image. Since the carriage moves with relatively high ve-
locity, the ink droplets ejected onto the paper undergo a
certain aberration and are deposited on the paper in a
somewhat dislocated position. The amount of dislocation
is proportional to the flight distance of the ink droplets.
Thus, when cockles are present in the paper, the flight
distance is non-uniform and, accordingly, the dislocation
of the spots of ink on the paper also becomes non-uni-
form, so that the quality of the printed image is deterio-
rated. The larger the height of the cockles is, the more
pronounced is this deteriorating effect.

[0005] When the ink jet print printheads are positioned
very close to the surface of the paper to minimize the
dislocation, the printheads might even touch large cock-
les or bumps of the paper, so that the quality of the printed
image is also deteriorated.

[0006] EP 0471 189 A1 discloses a print surface with
cover plates which are arranged upstream and down-
stream of a printing area. The downstream cover plate
has upwardly bent teeth for catching those parts of the
leading edge of a sheet which are bent upwards or are
damaged and therefore stick out upwards. The teeth form
guiding ramps that guide the leading edge of the sheet
into a slot formed between the cover plate and the print
surface. Therefore, the front edges of the teeth must not
touch the sheet. Because the sheet can be transported
in two opposite directions, the second cover plate ar-
ranged at the other side of the printing area has similar
teeth. However, in each case the teeth of the upstream
cover plate do not guide the sheet, and the problem of
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cockles forming in the plane area of a sheet is not men-
tioned.

[0007] EP 1 123 809 A2 discloses an apparatus for
keeping receiving material flat against a plate during the
application of an ink image to the receiving material. The
plate has parallel ribs between which shallow channels
are formed. Suction holes are arranged at the ribs. A
negative pressure is also formed in the channels, and
the receiving material is to some extent pulled into the
channels.

[0008] EP 0729842 A2 discloses a paper supportand
transport mechanism having drive roller tires which are
distributed laterally across the print medium path. A print
medium is crapped around the drive roller tires to make
an approximately 180° turn below an upper print media
guide. However, at a print zone the print medium is not
supported by a print surface but merely by an upper sup-
port edge of a lower print medium guide, and the print
medium path is formed in a generally concave shape.
[0009] Itis an object of the invention to provide a sheet
handling device which feeds a sheet to the print surface
in a basically flat, lowly or not at all cockled configuration,
and to provide a printer comprising such sheet handling
device.

[0010] According to the invention, this object is
achieved by a sheet handling device of the type indicated
above , wherein the print surface comprises suction
holes for sucking the sheet against the print surface, and
wherein the notches, by interrupting the edge, are ar-
ranged so that the sheet is mainly guided at those parts
of the edge that are between the notches, thereby gov-
erning the positions at which cockles or wrinkles may
develop in the sheet.

[0011] The notches are separate from each other and
are arranged to guide the sheet mainly at those parts of
the edge that are between the notches. Thereby, the
notches govern the positions at which cockles or wrinkles
develop. By adapting the size and the positions of the
notches to the material and thickness of the sheets, to
their tendency to produce cockles or wrinkles, and to the
humidity gradients and temperatures that are to be ex-
pected, the notches may be arranged to favor certain
smaller cockle sizes over larger cockle sizes.

[0012] At a conventional feed plate with an edge that
forms a straight line, an expansion of the sheet material
at a certain region of the sheet might lead to the devel-
opment of a large bump. However, the feed plate of the
invention will regulate the forming of cockles, and the
expansion of the material of the sheet will be distributed
over several smaller bumps or cockles. Thereby, the
height of the cockles or bumps is reduced considerably.
[0013] Generally, the height of the cockles is related
to their lateral extension. By reducing the lateral exten-
sion and thus the height of the cockles, the disadvantages
of cockling mentioned above are reduced.

[0014] Useful details of the invention are indicated in
the dependent claims.

[0015] Preferably, the notches are arranged in a reg-
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ular pattern. Thereby, the effect of the notches is uni-
formly distributed. For example, a repeat distance of the
notches may be the same for all neighboring notches, so
that a cockle size corresponding to the repeat distance
is favored.

[0016] Preferably, the feed mechanism comprises
sheet transport rollers that are distributed over the width
of the feed plate. For example, the sheet transport rollers
are accommodated in slots of the feed plate.

[0017] In a preferred embodiment, the sheet transport
rollers and the notches are positioned such that, at lateral
positions of the sheet transport rollers, there is a larger
distance between neighboring notches than an average
distance. Thereby, the flattening effect of the transport
rollers is accounted for which suppress the occurrence
of cockles at the positions of the transport rollers and
thereby favors the development of cockles between the
positions of the transport rollers.

[0018] For example, a distance between neighboring
notches varies in a regular pattern. For example, the
notches are grouped into pairs, each pair being arranged
between the lateral positions of the transport rollers. Ad-
ditionally or alternatively, the size and/or shape of the
notches may vary in a regular pattern.

[0019] A preferred embodiment of the invention will
now be described in conjunction with the drawings, in
which:
Fig. 1 is a schematic perspective view of a hot melt
ink jet printer;

is a schematic view of a paper sheet, illustrating
the occurrence of large cockles after the sheet
has been moved past an edge of a conventional
feed plate; and

is a schematic view of a paper sheet, illustrating
the occurrence of smaller cockles after the
sheet has passed an edge of a feed plate of the
sheet handling device of Fig. 1.

Fig. 2

Fig. 3

[0020] As is shown in Fig. 1, a hot melt ink jet printer
comprises a platen 10 which is intermittently driven to
rotate in order to advance a sheet 12, e. g. a sheet of
paper, in a direction indicated by an arrow A over the top
surface of a sheet support plate 14, the top surface form-
ing a print surface 15. A number of transport rollers 16
that are distributed over the width of the feed plate 18
are accommodated in slots 19 (Fig. 3) of the feed plate
18 and are rotatably supported in the feed plate 18. The
transport rollers 16 intersect the feed plate 18 and form
a transport nip with the platen 10, so that the sheet 12,
which is supplied from a reel (not shown) via a guide
plate 20, is transported along a sheet transport slot that
is formed by the feed plate 18 and the print surface 15
of the sheet support plate 14. Then, the sheet 12 is paid
out through a gap formed between an edge 21 of the
feed plate 18 and the surface of the sheet support plate
14. At the edge 21, the feed plate 18 forms an angle of,
for example, less than 10° with the print surface 15.
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[0021] A carriage 22 which includes a number of hot
melt ink jet printheads (not shown) is mounted above the
sheet support plate 14 so as to reciprocate in the direction
of arrows B across the sheet 12. Thus, by energizing the
printheads, a number of pixel lines ofanimage are printed
in each pass of the carriage 22. Then, the sheet 12 is
advanced by a step of appropriate length in the direction
indicated by the arrow A, so that the next pixel lines can
be printed.

[0022] The print surface 15 of the sheet support plate
14 has a regular pattern of suction holes 24 which pass
through the plate and open into a suction chamber 26
thatis formed in the lower part of the plate 14. The suction
chamber is connected to a blower 28 which creates a
subatmospheric pressure in the suction chamber, so that
air is drawn-in through the suction holes 24. As a result,
the sheet 12 is sucked against the flat surface of the
support plate 14.

[0023] The sheet support plate 14 is temperature-con-
trolled in order to control the cooling rate and the solidi-
fication of the hot melt ink that has been deposited on
the paper. The sheet support plate 14 is temperature-
controlled by means of a temperature control system 30
which circulates a temperature control fluid, preferably a
liquid, through the plate 14. The temperature control sys-
tem includes a circulating system with tubes 32 that are
connected to opposite ends of the plate 14. One of the
tubes passes through an expansion vessel 33 containing
a gas buffer for absorbing temperature-dependent
changes in the volume of the liquid. As will be readily
understood, the temperature control system 30 includes
heaters, temperature sensors, heat sinks, and the like
for controlling the temperature of the fluid, as well as a
pump or other displacement means for circulating the
fluid through the interior of the sheet support plate 14.
[0024] On its way from the guide plate 20, past the
platen 10 and past the feed plate 18 to the print surface
15, the sheet 12 will inevitably be exposed to ambient air
and, as a result, will absorb humidity, especially when
the relative humidity RH of the ambient air is high.
[0025] When the humidity content of the paperincreas-
es, it tends to expand, in particular in the direction in
which the fibers in the paper are predominantly oriented.
Typically, this is the direction transverse to the longitudi-
nal direction of the web. When the sheet 16, after having
expanded in this way, reaches, for example, the sheet
support plate 14 and is, for example, heated to the tem-
perature of the sheet support plate 14, part of the water
contained in the paper will be evaporated, and the paper
shrinks again in width direction of the sheet. Thus, since
a humidity gradient is present in the paper, the accom-
panying reduction in width of the sheet leads to the pro-
duction of cockles. This has exaggeratedly been illustrat-
ed in Figs. 2 and 3.

[0026] Generally, when the sheet 12 comes into con-
tact with the print surface 15, the sheet might be exposed
to a different temperature or a different relative humidity
of the ambient air at the sheet support plate 14. Thereby,
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new cockles may develop, or those cockles which have
already been present in the sheet may expand further.
[0027] To control the distribution and the development
of the cockles in the sheet 12 in order to prevent larger
cockles from existing, the feed plate 18 comprises notch-
es 40.

[0028] As acomparative example, Fig. 2 shows a part
of a conventional feed plate 42 having an edge 44 that
forms a straight line. Large cockles or bumps 46 may
occur in the sheet 12 that is to be printed.

[0029] Due to the notches 40 of the feed plate 18 of
the invention, the occurrence of large bumps 46 is pre-
vented, and smaller cockles 48 (Fig. 3) are favored. This
is due to the fact that the notches provide space for the
sheet, so that the occurrence of small cockles 48 is fa-
vored at the positions of the notches 40.

[0030] As is shown in Fig. 1, the notches 40 are ar-
ranged in a regular pattern. However, as is shown in Fig.
3, a smaller distance and a larger distance between
neighboring notches alternate. Thereby, the notches 40
are grouped into pairs. Regarding the lateral positions of
the slots 19 that accommodate the sheet transportrollers
16 (Fig. 1), the slots 19 are arranged in coincidence with
the larger distance between the notches 40. Thus, each
pair of notches 40 is arranged between the lateral posi-
tions of neighboring transport rollers 16.

Claims

1. A sheet handling device for a printer or copier, com-
prising a print surface (15) for supporting a first sur-
face of asheet (12), afeed plate (18) having an edge
(21) being adjacent to the print surface (15), and a
feed mechanism (10, 16) for feeding the sheet (12)
to the print surface (15) through a gap between the
edge (21) of the feed plate (18) and the print surface
(15), the edge (21) of the feed plate (18) comprising
notches (40) being arranged such that, at the edge
(21), the notches (40) provide space for the sheet
(12) at a second surface of the sheet (12), charac-
terized in that said print surface (15) comprises suc-
tion holes (24) for sucking the sheet (12) against the
print surface (15), and that the notches (40), by in-
terrupting a straight line of the edge (21), are ar-
ranged so that the sheet (12) is mainly guided at
those parts of the edge (21) that are between the
notches (40), thereby governing the positions at
which cockles (48) or wrinkles may develop in the
sheet (12).

2. The sheet handling device according to claim 1.
wherein the notches (40) are arranged in a regular
pattern.

3. The sheet handling device according to any one of
the preceding claims, wherein the feed mechanism
(10. 16) comprises sheet transport rollers (16) that
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are distributed over the width of the feed plate (18).

4. The sheet handling device according to claim 3,
wherein the sheet transport rollers (16) and the
notches (40) are positioned such that, at lateral po-
sitions of the sheet transport rollers (16), there is a
larger distance between neighboring notches (40)
than an average distance.

5. The sheet handling device according to any one of
the preceding claims, wherein the print surface (15)
is formed by a sheet support plate (14) and the suc-
tion holes (24) pass through the sheet support plate
(14).

6. A printer comprising the sheet handling device ac-
cording to any one of the preceding claims.

7. The printer according to claim 6, the printer being an
hot-melt ink jet printer.

Patentanspriiche

1. Bogenhandhabungseinrichtung fiir einen Drucker
oder Kopierer, aufweisend: eine Druckoberflache
(15) zum Stltzen einer ersten Oberflache eines Bo-
gens (12), eine Zufiihrplatte (18), die eine zu der
Druckoberflache (15) benachbarte Kante (21) hat,
und einen Zufiihrmechanismus (10, 16) zum Zufiih-
ren des Bogens (12) zu der Druckoberflache (15)
durch einen Spalt zwischen der Kante (21) der Zu-
fuhrplatte (18) und der Druckoberflache (15), wobei
die Kante (21) der Zufuhrplatte (18) Kerben (40) auf-
weist, die so eingerichtet sind, dass die Kerben (40)
an der Kante (21) Raum fiir den Bogen (12) an einer
zweiten Oberflache des Bogens (12) zur Verfiigung
stellen, dadurch gekennzeichnet, dass die besag-
te Druckoberflache (15) Sauglécher (24) zum An-
saugen des Bogens (12) gegen die Druckoberflache
(15) aufweist, und dass die Kerben (40) durch Un-
terbrechen einer geraden Linie der Kante (21) ein-
gerichtet sind, so dass der Bogen (12) hauptsachlich
an denjenigen Teilen der Kante (21) gefihrt wird, die
sich zwischen den Kerben (40) befinden, wodurch
sie die Positionen bestimmen, an denen sich Wellen
(48) oder Falten in dem Bogen (12) entwickeln kon-
nen.

2. Bogenhandhabungseinrichtung nach Anspruch 1,
bei der die Kerben (40) in einem regelmafiigen Mu-
ster angeordnet sind.

3. Bogenhandhabungseinrichtung nach einem der vor-
stehenden Anspriiche, bei der der Zufihrmechanis-
mus (10, 16) Bogentransportrollen (16) aufweist, die
Uber die Breite der Zufuhrplatte (18) verteilt sind.
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4. Bogenhandhabungseinrichtung nach Anspruch 3,
bei der die Bogentransportrollen (16) und die Kerben
(40) so positioniert sind, dass es an seitlichen Posi-
tionen der Bogentransportrollen (16) zwischen be-
nachbarten Kerben (40) einen gréReren Abstand als
einen durchschnittlichen Abstand gibt.

5. Bogenhandhabungseinrichtung nach einen der vor-
stehenden Anspriiche, bei der die Druckoberflache
(15) durch eine Bogenstiitzplatte (14) gebildetistund
die Sauglécher (24) durch die Bogensttitzplatte (14)
hindurchgehen.

6. Drucker, aufweisend die Bogenhandhabungsein-
richtung nach einem der vorstehenden Anspriiche.

7. Drucker nach Anspruch 6, wobei der Drucker ein
HeilRschmelztintenstrahldrucker ist.

Revendications

1. Dispositif de manipulation de feuille pour une impri-
mante ou une copieuse, comprenant une surface
d’'impression (15) pour supporter une premiere sur-
face d'une feuille (12), une plaque d’alimentation
(18) ayant un bord (21) qui est adjacent a la surface
d’'impression (15), et un mécanisme d’alimentation
(10, 16) pour alimenter la feuille (12) a la surface
d’'impression (15) a travers un espace entre le bord
(21) de la plaque d’alimentation (18) et la surface
d’'impression (15), le bord (21) de la plaque d’alimen-
tation (18) comprenant des encoches (40) agencées
de sorte que, au bord (21), les encoches (40) four-
nissentun espace pour lafeuille (12) a une deuxieme
surface de la feuille (12), caractérisé en ce que
ladite surface d'impression (15) comprend des trous
d’aspiration (24) pour aspirer la feuille (12) contre la
surface d'impression (15), eten ce que les encoches
(40), en interrompant une ligne droite du bord (21),
sont agencées de sorte que la feuille (12) soit guidée
principalement vers ces parties du bord (21) qui sont
entre les encoches (40), en contrélant ainsi les po-
sitions auxquelles des crispages (48) ou des faux-
plis peuvent se développer dans la feuille (12).

2. Dispositif de manipulation de feuille selon la reven-
dication 1, oules encoches (40) sontagencées d’'une
maniére réguliere.

3. Dispositif de manipulation de feuille selon 'une quel-
conque des revendications précédentes, ou le mé-
canisme d’alimentation (10, 16) comprend des rou-
leaux de transport de feuille (16) qui sont répartis
sur la largeur de la plaque d’alimentation (18).

4. Dispositif de manipulation de feuille selon la reven-
dication 3, ou les rouleaux de transport de feuille (16)
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et les encoches (40) sont positionnés de sorte que,
a des positions latérales des rouleaux de transport
de feuille (16), il existe une distance plus grande en-
tre des encoches voisines (40) par rapport a une
distance moyenne.

Dispositif de manipulation de feuille selon I'une quel-
conque des revendications précédentes, ou la sur-
face d’'impression (15) est formée par une plaque de
support de feuille (14) et les trous d’aspiration (24)
passentatravers la plaque de support de feuille (14).

Imprimante comprenant le dispositif de manipulation
de feuille selon 'une quelconque des revendications
précédentes.

Imprimante selon la revendication 6, 'imprimante
étant une imprimante a jet d’encre thermofusible.
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Fig. 1

Fig. 2
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