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(57)  Printer (1) comprising at least one support for
a roll (5a,5b) of printing paper web, a printer station (3)
including a print head (4), means for conveying printing
paper web from the roll to the printer station, driving
means adapted for selectively driving the conveying
means in a downstream conveying direction or an up-
stream conveying direction, a cutting station down-
stream of the printer station for cutting the printing paper
web, means for detecting the passage of an end location
on the end portion of the printing paper supplied from
the roll and conveyed in downstream direction to the

Printer comprising at least one support for a roll of paper

printer station, controlling means for controlling the print
head including means for entering and storing a printing
job, the controlling means further including means for
receiving a signal from the detecting means indicating
the passage of the end location of the roll of the paper
web and then to interrupt the printing job and to deacti-
vate the driving means so as to hold the printed paper
web upstream of the cutting means for a drying period,
and after that drying period to operate the driving means
again for conveying the dried paper web portion located
upstream of the cutting means in upstream direction to
discharge it from the printer.
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Description

[0001] The invention relates to printers. In particular,
the invention relates to printers adapted for printing pa-
per sheet provided on rolls.

[0002] Printers adapted for printing paper sheet pro-
vided on rolls are used for printing a sequence of printing
jobs. The length of paper web required for the total of
printing jobs input in the printer will not be matched by
the length of the paper web present on the roll. As a
consequence, the printer will still be busy performing a
printing job when the end of the paper web approaches
the print head.

[0003] Known printers are provided with a sensor for
detecting the end of the paper web and with controlling
means for stopping the print head when the paper end
web has been detected. The sensor is located at a lo-
cation between the roll and a first set of paper web driv-
ing rolls. A further drive/press roll assembly is arranged
directly upstream from the printing station.

[0004] After the printer has been stopped the printer
must be made ready again for continuing the printing
jobs, for which a new roll of paper web has been ar-
ranged in the printer (or a second roll already present in
the printer is used) and the leading end of the new paper
web is fed through the driving rolls and thereby up to the
printing station for resuming printing. Before the new pa-
per web can be fed through, the old paper web still
present in the printer must be removed from the printer.
The old paper web can be conveyed further by the drive/
press roll until the end edge has passed that roll. The
operator then has to take the end portion from the printer
table. This requires special attendance of the operator.
In any event, the presence of an operator is required,
which makes itimpossible to operate the printer in a fully
unattended mode for extended periods of use.

An object of the invention is to improve on this.

[0005] A further object of the invention is to provide a
printer which can be operated in an unattended mode
even during the period of transition from the one roll of
paper web to a new roll of paper web.

[0006] From one aspect, the invention provides a
printer comprising at least one support for a roll of print-
ing paper web, a printer station including a print head,
means for conveying printing paper web from the roll to
the printer station, driving means adapted for selectively
driving the conveying means in a downstream convey-
ing direction or an upstream conveying direction, a cut-
ting station downstream of the printer station for cutting
the printing paper web, means for detecting the passage
of an end location on the end portion of the printing pa-
per supplied from the roll and conveyed in downstream
direction to the printer station, controlling means for con-
trolling the print head including means for entering and
storing a printing job, the controlling means further in-
cluding means for receiving a signal from the detecting
means indicating the passage of the end location of the
roll of the paper web and then to interrupt the printing
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job and to deactivate the driving means so as to hold
the printed paper web upstream of the cutting means for
a drying period, and after that drying period to operate
the driving means again for conveying the dried paper
web portion located upstream of the cutting means in
upstream direction to discharge it from the printer.
[0007] Inthe printer according to the invention the pa-
per web end portion, which is partly printed, can be
pulled backwards by the driving means without the risk
of their driving surfaces becoming soiled with ink. As a
consequence, there is no need any more to remove the
end paper web portion from the printer table at the down-
stream side of the printer. Immediately after the driving
means have discharged the paper web end portion, a
leading end portion of a new roll can be brought in en-
gagement with the drive means in a usual manner, the
driving rolls then having been reversed again in normal
driving direction.

[0008] Advantageously, the detecting means are
adapted to detect the passage of the end edge of the
paper web.

[0009] In a further development of the printer accord-
ing to the invention, the printeris moreover provided with
means for sensing the degree of drying of the ink
present on the paper web portion to be dried, said sens-
ing means being operatively connected to the control-
ling means for providing a signal indicating that the ink
has dried to a sufficient degree. In this way the drying
period will be automatically adjusted to the specific ac-
tual conditions and thus be kept as short as possible.
By way of example, in the case of hotmelt ink the drying
period can be as large as several minutes, while other
ink types may have a drying period of several seconds.
[0010] Alternatively, or in addition, the controlling
means can be provided with means for entering data
such as relating to the quality of the paper and/or the
ink and means for determining the length of the drying
period depending on said data. In that case, the operator
can input the required data at the beginning of a series
of printing jobs requiring more than one roll of paper web
and when the end of the paper web has been detected
the required drying time will already be fixed and known
to the controlling means.

[0011] Inanadvantageous further development of the
printer according to the invention the controlling means
are adapted to operate the print head to restart the in-
terrupted printing job for a subsequent roll of printing pa-
per web after the discharge of said paper web portion
of the previous roll. Thus, also in this respect the printer
needs no attention from an operator.

[0012] In one embodiment, the printer comprises at
least two supports for rolls of printing paper web, and
means for feeding the paper web of the one roll into op-
erative engagement with the conveying means after the
cut off paper web portion of the previous roll has been
discharged.

[0013] From another aspect, the invention provides a
printer comprising at least one support for a roll of print-
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ing paper web, a printer station including a print head,
means for conveying printing paper web from the roll to
the printer station, driving means adapted for selectively
driving the conveying means in a downstream convey-
ing direction or an upstream conveying direction, a cut-
ting station downstream of the printer station for cutting
the printing paper web, means for detecting the passage
of an end location on the end portion of the printing pa-
per supplied from the roll and conveyed in downstream
direction to the printer station, controlling means for con-
trolling the print head including means for entering and
storing a printing job, the controlling means further in-
cluding means for receiving a signal from the detecting
means indicating the passage of the end location of the
roll of the paper web and then to interrupt the printing
job and to allow removal of the paper web portion up-
stream of the printer station, wherein the controlling
means are adapted to operate the print head to restart
the interrupted printing job for a subsequent roll of print-
ing paper web after the removal of said paper web por-
tion of the previous roll.

[0014] From a further aspect, the invention provides
a printer comprising at least one support for a roll of
printing paper web, a printer station including a print
head, means for conveying printing paper web from the
roll to the printer station, driving means adapted for se-
lectively driving the conveying means in a downstream
conveying direction or an upstream conveying direction,
a cutting station downstream of the printer station for
cutting the printing paper web, means for detecting the
passage of an end location on the end portion of the
printing paper supplied from the roll and conveyed in
downstream direction to the printer station, controlling
means for controlling the print head including means for
entering and storing a printing job, the controlling means
further including means for receiving a signal from the
detecting means indicating the passage of the end lo-
cation of the roll of the paper web, means for determin-
ing a first length of paper web present between the de-
tecting means and the print head, means for determin-
ing a second length of paper web required for complet-
ing the printing job being performed when the controlling
means receive said signal, means for comparing the first
and the second length, wherein the controlling means
are adapted for controlling said conveying means de-
pending on the result of said comparison and -in case
the second length is larger than the first length- to stop
the driving means and to interrupt the printing job and
to hold the printed paper web upstream of the cutting
means for a drying period, and after that drying period
to operate the driving means again for conveying the
dried paper web portion located upstream of the cutting
means in upstream direction to discharge it from the
printer.

[0015] The invention will be elucidated on the basis of
an exemplary embodiment shown in the attached draw-
ings, in which:
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Figure 1 shows a schematic front view on a printer
according to the invention, showing relevant
parts only, during normal operation;

Figure 2  show the printer of figure 1, in a stage of de-
tected end of roll;

Figure 3  shows the printer of figures 1 and 2, during
discharge of the end portion of the paper
web; and

Figure 4  shows a flow chart of the operation of the
printer of figures 1-3.

[0016] Infigure 1-3 a printer 1 is schematically shown,

which printer 1 comprises a frame 100 in which a web
supply station 2 and a printer station 3 can be recog-
nized.

[0017] The printer station 3 comprises a print head 4
which is movable back and forth in the direction A. The
print head 4 is arranged above a printer table 11, at the
right hand end of which a paper cutter 12 has been po-
sitioned.

[0018] In the supply station 2 two rolls 5a,b of paper
web W have been arranged above one another, the up-
per roll 5b being supported by retractable supports 13.
The lower paper roll 5a is supported by means that are
not shown, and is unwound in the direction of the curved
arrow to supply paper web W in the direction B.

[0019] For conveying the paper web W from the sup-
ply station 2 to the printer station 3, two driving rolls 6a,
b have been arranged at a short distance downstream
of the roll 5a, and in addition a drive/pressure roll as-
sembly 7, 8 has been arranged at a short distance up-
stream of the printer table 11. Both sets of rolls 6a,b and
7 are driven by motors that are not shown, which motors
are controlled by drive means 20, which in turn are con-
trolled by a central control unit 10 arranged in the printer
1. These drive means 20 are operatively connected to
the central control unit 10 by line 16.

[0020] Located between the supply roll 5a and the
drive rolls 6a,b is an "end of roll" detector 18, such as a
photosensor, for detecting the passage of the end edge
of the paper web which is wound on roll 5a. The detector
18 is operatively connected to the central control unit 10
by a line 17.

[0021] The roll holders 13 are movable in the direc-
tions C, by driving means that are not shown, which are
operatively connected to the central control unit 10 by
line 23.

[0022] A sensor 19 for sensing the degree of drying
of the ink pattern arranged on the paper web W by print
head 4 is positioned downstream of the print head 4 and
is operatively connected to the central control unit by
line 21. Likewise, the cutter 12 is operatively connected
to the central control unit 10 by line 20.

[0023] The printer 1 is furthermore provided with a
control panel 14, having buttons and alike for entering
data into the central control unit 10. The central control
unit 10 can furthermore be connected to a another data
station providing instructions regarding the printing jobs
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to be carried out by the printer 1.

[0024] In the situation depicted in figure 1 the paper
web W is unwound from roll 5a and printed by the print
head 4, according to a sequence of printing jobs entered
in control unit 10.

[0025] In figure 2, the situation is shown in which the
roll 5a has been unwound completely, and the end edge
S has passed beyond the detector 18. A corresponding
signal is provided through line 17 to the central control
unit 10, and almost immediately the central control unit
10 commands the drive means 20 through line 16 to stop
the driving of the rolls 6a,b and 7. The end edge portion
of the web B will then still be engaged between the rolls
6a,b.

[0026] In addition the control unit 10 ceases to acti-
vate the print head 4, the web on the printer head is
moved to a stationary waiting position alongside the
printer table 11. Then the position shown in figure 2 is
maintained for a period of time to allow the ink to dry,
with or without using additional drying means (not
shown). After a while, in case of hotmelt inks several
minutes, the sensor 19 senses that the ink has dried to
a sufficient degree, and a signal is provided to the cen-
tral control unit 10 through line 21.

[0027] Then the central control unit 10 activates the
cutter 12 through line 20, so that the cutter 12 will be
moved downwards in direction D to separate the paper-
web portion W' which is present upstream of the cutter
12 from the web located downstream of the cutter 1.
[0028] Next, the central control unit 10 controls the
driving means 20 to let the rolls 6a,b and 7 rotate in
counter direction. As a result, the web portion W' will be
moved backwards, towards the supply station 2, and is
discharged in direction E.

[0029] After the web W' has been discharged, in this
way automatically, sensed by a further sensor/detector
(not shown) the central control unit 10 activates the drive
means for the roll holders 13 through line 23, to move
away from each other in direction C, so as to allow the
roll 5b to move downwards in direction F in order to take
the position of roll 5a in figure 1. Means known in the art
are provided for entering the leading end of the web W
wound on roll 5b into engagement with the drive rolls
6a,b.

[0030] The central control unit 10 then activates the
print head 4 again when the leading end of the paper
web W has arrived on the printer table 11. The control
unit 10 is adapted such that the printing job which was
performed when the detector 18 detected the end edge
S is put first in the queue of remaining printing jobs, so
that that job will be performed first.

[0031] Figure 4 shows a short flow chart of this proc-
ess. The end of roll behaviour in unattended and attend-
ed mode in the printing process starts in 401 with step
402 by "the end of roll detected" event of detector 18
due to that the end edge S has passed beyond the de-
tector 18 and the process continues in the next step 403
with that the printing process stops after printing the cur-
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rent print swath, the paper movement stops, and the
printing carriage moves to the home position and stops.
In the next step 404, the printer user interface indicates
"stop drying?" and the printer may decide automatically
to wait for drying of the paper (no), and the printer op-
erator may intervene on the control panel 14 to stop dry-
ing the paper explained later. In step 405 the printer is
in the unattended operator mode and checks for wheth-
er the time needed for drying the printed matter is ex-
pired, so when time < dry time (no) the process continue
at step 404. When time > dry time (yes) then the next
step 406 is executed. The drying time may depend on
the kind of paper.

In step 406, when bit of paper > 450 mm (yes) then the
paper is cut with cutter 12 in the next step 407 and there-
after in step 408 the paper upstream is withdraw by ro-
tating in counter direction rolls 6a, b and 7 and lead the
paper towards the supply station 2, and discharge the
paper in direction E such that the paper path does not
contain paper anymore, and otherwise when there is a
bit of paper < 450 mm (step 406, no) then in the next
step 408 the paper is withdraw immediately without cut-
ting the paper. Thereafter the printing job which per-
formed when detector 18 detected the paper end edge
S is put first, at rank 1, in the queue of the remaining
printing jobs in step 409. Finally the print process can
continue in step 410 to print on an available paper roll
automatically. When appropriate the next paper roll, for
example roll 5b is used to supply paper for the print job.
When in step 404 the printer operator intervenes to stop
immediately the drying of the paper (yes) by means of
the control panel 14 the process enters the attended
printing mode and the process continues in step 411.
Step 411 puts on the user interface the indication "con-
tinue printing on x mm?". The printer user interface in-
dicates the length x of paper available for printing the
remainder of the print job.

The operator may command via the operator panel to
continue printing on x mm of the current print job (yes)
and the print process continues with step 412 or the op-
erator may command via the operator panel to stop
printing (no) and the process continues with step 413.
As an alternative the printer itself decides how to con-
tinue in step 411 the process, depending on a printer
default setting, for example the printer decides automat-
ically in step 411 to continue printing (yes) the print job
in step 412 where the print quality (PQ) is not guaran-
teed or the printer decides automatically in step 411 to
stop printing the print job (no) and continues the process
in step 413. After finishing the print job in step 412 where
the print quality is not guaranteed, the process is con-
tinued in step 413, where the paper is transported by
driving roll 7 clockwise such that the remaining paper
can be removed in the next step 414 which results in a
user interface indicative message to remove remaining
paper from the printer table 11. After the operator re-
moved the remaining paper from the printer table the
operator may confirm in the next step 415 on the oper-
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ator panel that the paper is removed (no) so that the
process continues at step 416. Otherwise the process
(yes) continues at step 414. Depending on a default
printer setting the printer may decide automatically after
some time in step 415 that the paper may be removed
(no) and that the process continue at step 416. The
scanner checks in step 416 whether there is still paper
present on the suction box (not shown) which is part of
the printer table 11. When there is still paper on the suc-
tion box then the process is continued in step 414. When
there is no paper on the suction box (no paper) then the
process is continued in step 417 where the user inter-
face indicates whether the print job must be re-queued
to the queue. The reason to re-queue the job might be
that the print quality is not good enough. The operator
can command the printer by means of the operator pan-
el to re-queue the print job (yes) resulting in step 409
where the printjob is put to the first position in the queue.
After the re-queue of the print job the process continues
with printing the first job of the queue in step 410. Or in
step 417 the operator can command the printer by
means of the operator panel to continue with the next
print job (no) of the queue and the process continues in
step 410. Finally the process is finished in 418.

[0032] The printer according to the invention is espe-
cially suited for use with photogloss paper.

Claims

1. Printer comprising at least one support for a roll of
printing paper web, a printer station including a print
head, means for conveying printing paper web from
the roll to the printer station, driving means adapted
for selectively driving the conveying means in a
downstream conveying direction or an upstream
conveying direction, a cutting station downstream
of the printer station for cutting the printing paper
web, means for detecting the passage of an end lo-
cation on the end portion of the printing paper sup-
plied from the roll and conveyed in downstream di-
rection to the printer station, controlling means for
controlling the print head including means for enter-
ing and storing a printing job, the controlling means
further including means for receiving a signal from
the detecting means indicating the passage of the
end location of the roll of the paper web and then to
interrupt the printing job and to deactivate the driv-
ing means so as to hold the printed paper web up-
stream of the cutting means for a drying period, and
after that drying period to operate the driving means
again for conveying the dried paper web portion lo-
cated upstream of the cutting means in upstream
direction to discharge it from the printer.

2. Printer according to claim 1, wherein the detecting
means are adapted to detect the passage of the end
edge of the paper web.
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3.

Printer according to claim 1 or 2, further provided
with means for sensing the degree of drying of the
ink present on the paper web portion to be dried,
said sensing means being operatively connected to
the controlling means for providing a signal indicat-
ing that the ink has dried to a sufficient degree.

Printer according to any one of the preceding
claims, the controlling means being provided with
means for entering data such as relating to the qual-
ity of the paper and/or the ink and means for deter-
mining the length of the drying period depending on
said data.

Printer according to any one of the preceding
claims, wherein the controlling means are adapted
to operate the print head to restart the interrupted
printing job for a subsequent roll of printing paper
web after the discharge of said paper web portion
of the previous roll.

Printer according to any one of the preceding
claims, comprising at least two supports for rolls of
printing paper web, and means for feeding the pa-
per web of the one roll into operative engagement
with the conveying means after the cut off paper
web portion of the previous roll has been dis-
charged.

Printer according to any one of the preceding
claims, wherein the print head is adapted for deliv-
ering hotmelt ink.

Printer comprising at least one support for a roll of
printing paper web, a printer station including a print
head, means for conveying printing paper web from
the roll to the printer station, driving means adapted
for selectively driving the conveying means in a
downstream conveying direction or an upstream
conveying direction, a cutting station downstream
of the printer station for cutting the printing paper
web, means for detecting the passage of an end lo-
cation on the end portion of the printing paper sup-
plied from the roll and conveyed in downstream di-
rection to the printer station, controlling means for
controlling the print head including means for enter-
ing and storing a printing job, the controlling means
further including means for receiving a signal from
the detecting means indicating the passage of the
end location of the roll of the paper web and then to
interrupt the printing job and to allow removal of the
paper web portion upstream of the printer station,
wherein the controlling means are adapted to oper-
ate the print head to restart the interrupted printing
job for a subsequent roll of printing paper web after
the removal of said paper web portion of the previ-
ous roll.
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Printer comprising at least one support for a roll of
printing paper web, a printer station including a print
head, means for conveying printing paper web from
the roll to the printer station, driving means adapted
for selectively driving the conveying means in a
downstream conveying direction or an upstream
conveying direction, a cutting station downstream
of the printer station for cutting the printing paper
web, means for detecting the passage of an end lo-
cation on the end portion of the printing paper sup-
plied from the roll and conveyed in downstream di-
rection to the printer station, controlling means for
controlling the print head including means for enter-
ing and storing a printing job, the controlling means
further including means for receiving a signal from
the detecting means indicating the passage of the
end location of the roll of the paper web, means for
determining a first length of paper web present be-
tween the detecting means and the print head,
means for determining a second length of paper
web required for completing the printing job being
performed when the controlling means receive said
signal, means for comparing the first and the sec-
ond length, wherein the controlling means are
adapted for controlling said conveying means de-
pending on the result of said comparison and -in
case the second length is larger than the first length-
to stop the driving means and to interrupt the print-
ing job and to hold the printed paper web upstream
of the cutting means for a drying period, and after
that drying period to operate the driving means
again for conveying the dried paper web portion lo-
cated upstream of the cutting means in upstream
direction to discharge it from the printer.

Printer substantially as hereinbefore described with
reference to the accompanying drawings.

Method substantially as hereinbefore described
with reference to the accompanying drawings.
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