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Description
FIELD OF THE INVENTION

[0001] The present invention generally pertains to a
method for double-sided printing on a web by means of
a roll-fed printer comprising an input holder for the web,
an output holder for the web, a print head assembly on
a paper path from the input holder to the output holder,
a print controller to control the printing of digital images
on the web and a user interface, the method comprising
the steps of scheduling first images to be printed on a
first side of the web and second images to be printed on
a second side of the web, printing the first images on the
first side of the web fed from the input holder towards the
output holder, receiving a first signal that the one-sided
printed web is inserted at the input holder in order allow
a start of printing on the second side of the web, starting
printing the second images on the second side of the
web fed from the input holder and receiving an error sig-
nal or a user interface signal causing a print stop leaving
aremaining part of the second side of the web unprinted.
The presentinvention also pertains to a software medium
comprising executable code configured to, when execut-
ed, perform a method for controlling the roll-fed printer.
The present invention also pertains to a roll-fed printer
configured to execute the method according to the
present invention.

[0002] The term "printing" is used herein as a general
term for any marking of a web with any marking material.
As a synonym, the term "image forming" may be used.
Webs may comprise paper, flexible plastic, metal foils,
textiles and so on. Marking materials may comprise ink,
metal, varnish, toner and so on. "Marking" may be any
process by which the marking material is applied to the
web.

[0003] The term "double-sided printing" is used herein
as a general term for any marking of a web with any
marking material wherein the web has two sides, a front
side and a back side and the printing subsequently occurs
on the front side and the back side. When a front side of
the web has been printed, the one-sided printed web is
unloaded and put again on the input holder in order to
printon the back side of the web. Mechanisms are known
in the art to achieve that the one-sided printed web is
inserted in the paper path in such a way that the back
side is positioned to receive marking material from noz-
zles of the print head assembly. Such a mechanism is
for example described in patent EP3290367.

BACKGROUND ART

[0004] Roll-fed printers are a well-known type of print-
ers. In roll-fed printers, a web such as paperis wound up
on an input roll and then fed into, and guided along, a
path through the printer, unwinding the input roll by and
by along the process. In this way, the web is roll-fed (i.e.
taken from a roll and fed) to a marking unit of the printer
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which applies a marking material (prints) onto the web,
[0005] Roll-fed printers are a common type of roll-fed
printers and are characterized in that the web is, after
images have been printed on it, wound up on an output
holder of an output roll by and by along the process.
[0006] Roll-fed printers are very efficient devices for
forming a large number of images requiring a large
amount of the web, as the wound-up input rolls are com-
paratively easy to handle by both the printers and their
operating personnel. Accordingly, little or no supervision
by personnel is needed for roll-fed printers, especially for
roll-fed printers, as the marked web is automatically
stored on the output roll.

[0007] When any problems arise during the printing of
the image of the web, this may result in a considerable
loss of resources such as time (because the printing proc-
ess might be, or might have to be, stopped until a person
can solve the problems) or web and marking material
(because a started larger image might be irreparably
botched and has to be started anew).

[0008] In particular, when printing has already been
completed on the front side and the problem occurs on
the back side of the web, the loss of resources may be
even more, since there may be a considerable number
of images on the front side which do not yet have an
image printed at the back side of the web.

[0009] Some failures might need operator intervention
before the roll-fed printer is able to print again correctly,
e.g. nozzle cleaning. In the eventuality of a paper jam
that does not tear the paper and does mess with the
media alignment printing cannot be continued respecting
the front-back alignment. In some cases where defective
nozzles are involved or some other hardware issues con-
tinuing to print does not guarantee the quality of the print
(even if the error is initially on a small part of the printed
images).

[0010] Itis desirable to have a method for double-sided
printing on a web which mitigates the loss of web or loss
of printquality when an error occurs when printingimages
on the backside of the web and images on the front side
of the web have been completely printed. It is also desir-
able to have a roll-fed printer capable of executing such
a method.

SUMMARY OF THE INVENTION

[0011] According to the present invention, the method
further comprises the steps of determining a remaining
part of the second images not yet printed on the second
side of the web due to the print stop, feeding the web
forward towards the output holder until the web is com-
pletely wound up at the output holder, receiving a second
signal that the web is inserted at the input holder in order
to allow a start of printing the remaining part of the second
images in a reverse order on the remaining part of the
second side of the web, and printing the remaining part
of the second images in the reverse order on the remain-
ing part of the second side of the web.
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[0012] By doing so, as much web as possible is recov-
ered after the print error occurs in the double-sided print
job.

[0013] According to an embodiment the method com-
prises the steps of determining at least one image of the
firstimages adversely affected due to the print stop, and
rescheduling by the print controller of the at least one
image of the first images which are adversely affected
due to the print stop and at least one image of the second
images being scheduled to be printed on the back side
of the at least one adversely affected image of the first
images, for printing on another web.

[0014] According to an embodiment the method com-
prises the steps of registering the start position of a first
image on the first side of the web and using the registered
start position at the beginning of the printing of the re-
maining part of the second images in the reverse order
on the remaining part of the second side of the web. In
order to have a correct front-back registration a leading
and trailing edge have a same length. The leading and
trailing edge have to be sufficiently long to be able to
have the web be picked up from the outgiving inputholder
and by the receiving output holder. The leading and trail-
ing edge maybe marked with a printed line if a manual
cut can be done.

[0015] If the print issue is an error which can be de-
tected automatically during printing, the markers are
strictly not necessary, as the print controller knows what
part of the images was being printed when the error oc-
curred, i.e. the web location of the error is also known.
Space may be allocated on a side of the printed images
for a length marker so that the operator knows how much
of the printed images has been completed. The length
marker may be added after each individual image or a
predefined distances and may be numbers or combina-
tions numbers and letters.

[0016] The present invention also relates to a roll-fed
printer comprising an input holder for the web, an output
holder for the web, a print head assembly on a paper
path from the input holder to the output holder, a print
controller to control the printing of digital images on the
web and a user interface, wherein the print controller is
configured to perform the steps of the method according
to the invention.

[0017] The presentinvention also relates to a software
medium comprising computer executable program code
which, when executed by a computer, causes the com-
puter to perform the steps of the method according to the
invention. The software medium may, specifically, be
formed as a CD or a CD-ROM, a DVD or a DVD-ROM,
a BluRay disc or a BluRay-ROM disc, a magnetic hard
drive, a solid state disk (SSD) hard drive, a USB memory
device and so on.

[0018] Additional advantages, and the solution of ad-
ditional problems, will be apparent from the subject-mat-
ter of the dependent claims as well as from the description
and the drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The present invention will become more fully
understood from the detailed description given herein-
below and the accompanying schematic drawings which
are given by way of illustration only, and thus are not
limitative of the present invention, and wherein:

FIG. 1 schematically shows a roll-fed printer
according to the invention;

FIG.2A-2C  schematically shows ascenario wherein
the method according to the invention is
applicable; and

FIG.3A-3B  show a schematic flow diagram illustrat-

ing a method according to the invention.
DETAILED DESCRIPTION OF THE DRAWINGS

[0020] 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, and in some instances throughout the several em-
bodiments.

[0021] FIG. 1 shows a roll-fed printing system 51 con-
nected to a network N. The roll-fed printing system 51 is
available for a user working with one of workstations 8A
- 8C and intending to send a digital image from one of
the workstations 8A - 8C to a print controller 13 inside of
the roll-fed printing system 51. The roll-fed printing sys-
tem 51 is connected to the network N via wired or wireless
connecting means 6 and suited for receiving digital im-
ages from the workstations 8A - 8C. The network N may
be wireless. The roll-fed printing system 51 comprises
one input holder 1a for a web 1 and one output holder
3d for the printed web 3. The roll-fed printing system 51
comprises a user interface 16 suitable for displaying the
digital image queue according to the invention by means
of digital images to be printed.

[0022] The workstations 8A - 8C may be replaced by
mobile devices like tablets, notebooks, laptops, etc.
[0023] The print controller 13 comprises a scheduler
19 for scheduling the digital images submitted to the roll-
fed printing system 51 in the digital image queue accord-
ing to the invention. The digital image queue is stored in
digital storage 7 in the print controller 13. The print con-
troller 13 comprises a data controller 15 for controlling
the printing process and data transfer between the print
controller 13 and the user interface 16.

[0024] In another embodiment the control unit of the
roll-fed printing system 51 is integrated in one of the work-
stations 8A - 8C wired or wireless connected to roll-fed
printing system 51. In another embodiment a user inter-
face is provided as a network web site or intranet site
that is accessible with a browser on a client computer.
[0025] The print controller 13 is suited to store a set of
digital images, to check whether or not the digital images
can be printed and to submit a digital image to a print
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head assembly 18 of the roll-fed printing system 51 in
order to be printed on the web 9. Image data of a digital
image are stored in digital storage 7 contained in the print
controller 13 at least for the time period that the digital
image is printed by the print head assembly 18. Image
data may be composed and also stored in memory of at
least one of the workstations 8A - 8C.

[0026] The roll-fed printing system 51 processes at
least part of the web 9 of the input holder 1a. The wound
web 1b has a length which is defined as alargest dimen-
sion of the web when unrolled. Web material may be
paper, textile, transparent sheet material, plastic or any
other kind of material or substrate suitable for winding up
at the input holder 1a. The wound web 1b is placed in
the input holder 1a.

[0027] Individual digital images will be printed on the
unwound web 9 given out of the input holder 1a. The
individual digital images are printed by the print head
assembly 18 of the roll-fed printing system 51 according
to the digital image queue. The unwound web 9 is guided
along the print head assembly 18. The printed web 9 is
guided to and wound up on the output holder 3d.
[0028] FIG.2A-2C show a scenario in which the meth-
od according to the invention is applied.

[0029] In FIG. 2A, a schematic view of a web 9 with a
number of 16 images 1A - 16A planned to be printed on
the first side of the web 9. The number of 16 images is
only chosen as an example; it should be understood that
less, or more, individual images may be printed on the
web 9. The leading edge has a predetermined length L1
and the trailing edge has a predetermined length L2. The
leading edge may have a same length as the trailing
edge.

The roll-fed printer 51 prints the plurality of images 1A -
16A on the web 9. The printing of the first side of the web
9 completes without errors.

[0030] When the first side is finished, the printed web
9is inserted as a feed roll in the input holder 1a again to
print the second side of the web 9. The second side is
intended to be printed with images 1B - 16B. What was
originally the trailing edge is the free edge on the web 9
and becomes the leading edge. Therefore, the images
1B - 16B on the second side are printed in reverse order
relative to the first side. It is noted that the images 1B -
16B have to be rotated upside-down (180 degrees) be-
fore printing can start. Such a rotation may be performed
by an image editing program installed in the print con-
troller. An error occurs after printing a couple of images
as shown in FIG. 2B. For example image 14B is not com-
pleted correctly as indicated by the lighting icon in image
14B.

[0031] Printing stops. The web 9 is now fed forward
until it is completely on the output holder 3d. which acts
as a pickup holder. The web 9 is then inserted again as
the feed roll in the input holder 1a. Now a second attempt
can be made to print the second side, but now starting
from the other side of the roll. What was originally the
leading edge when printing the first side, is now again

10

15

20

25

30

35

40

45

50

55

the leading edge as the web 9 has been reversed twice.
The remaining images, in this example the images 1B-
13B, are now printed with the order reversed from the
first attempt as shown in FIG. 2C. In order to get the front-
back registration correct the start of the first image on
the first side should be known, for example as the dis-
tance L1 of the start of this image from the leading edge.
The distance L1 may be entered via the user interface
16 or may be predetermined as an initializing print pa-
rameter and stored in memory of the print controller 13.
[0032] Now, printing of the web 9 has completed. Only
the image 14B directly affected by the printing error was
not printed correctly. The other images (images 1B-13B
and 15B-16B) have all printed correctly and correctly reg-
istered with the images on the other side (images 1A-
13A and 15A-16A). Only the images 14A-B need to be
rescheduled for printing.

[0033] FIG. 3A-3B show a schematic flow diagram il-
lustrating a method according to the invention. The meth-
od is suitable for controlling the roll-fed printer according
to the invention for double-sided printing images on the
web 9.

[0034] The method start in starting point A in FIG. 3A
which leads to a first step S1.

[0035] In the first step S1 first images are scheduled
to be printed on a first side of the web and second images
to be printed on a second side of the web. The scheduling
takes place in the print controller 13 or even outside the
print controller 13 on one of the workstations 8A -8C.
[0036] In asecond step S2 the firstimages are printed
on the first side of the web fed from the input holder to-
wards the output holder.

[0037] In a third step S3 a first signal is received that
the one-sided printed web is inserted at the input holder
in order allow a start of printing on the second side of the
web. The first signal may come from a sensor in the input
holder or from user input at the user interface of the roll-
fed printer.

[0038] Inafourth step S4 the second images are start-
ed to be printed on the second side of the web fed from
the input holder. Before printing, the second images are
digitally and automatically rotated upside-down (180 de-
grees) by an ordinary image editing program installed in
the print controller.

[0039] In a fifth step S5 an error signal or a user inter-
face signal is received causing a print stop leaving a re-
maining part of the second side of the web unprinted.
The error signal may come from a sensor in the paper
path of the roll-fed printer. The user interface signal may
come from user input at the user interface of the roll-fed
printer.

[0040] Ina sixth step S6 a remaining part of the second
images is determined which is not yet printed on the sec-
ond side of the web due to the print stop.

[0041] The method proceeds to an intermediate point
B which leads to a seventh step S7 as shown in FIG. 3B.
[0042] In the seventh step S7 the web is fed forward
towards the output holder until the web is completely
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wound up at the output holder. During the feed forward
no images are printed on the web.

[0043] In an eight step S8 a second signal is received
that the web is inserted at the input holder in order to
allow a start of printing the remaining part of the second
images in a reverse order on the remaining part of the
second side of the web.

[0044] In a ninth step S9 the remaining part of the sec-
ond images is printed in the reverse order on the remain-
ing part of the second side of the web.

[0045] The method ends in an end point C.

[0046] While detailed embodiments of the present in-
vention are disclosed herein, 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 are herewith disclosed.

[0047] Further, the terms and phrases used herein are
not intended to be limiting; but rather, to provide an un-
derstandable 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 at least a second or more. The terms including
and/or having, as used herein, are defined as comprising
(i.e., open language).

[0048] It will be evident that the described embodi-
ments may be varied in many ways. All such modifica-
tions as would be evident to one skilled in the art starting
from what is explicitly described are intended to be in-
cluded.

Claims

1. Method for double-sided printing on a web by means
of aroll-fed printer comprising an input holder for the
web, an output holder for the web, a print head as-
sembly on a paper path from the input holder to the
output holder, a print controller to control the printing
of digital images on the web and a user interface,
the method comprising the steps of

- scheduling first images to be printed on a first
side of the web and second images to be printed
on a second side of the web,

- printing the first images on the first side of the
web fed from the input holder towards the output
holder,

- receiving a first signal that the one-sided print-
ed web is inserted at the input holder in order
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allow a start of printing on the second side of the
web,

- starting printing the second images on the sec-
ond side of the web fed from the input holder,

- receiving an error signal or a user interface
signal causing a print stop leaving a remaining
part of the second side of the web unprinted,

- determining a remaining part of the second im-
ages not yet printed on the second side of the
web due to the print stop,

- feeding the web forward towards the output
holder until the web is completely wound up at
the output holder,

- receiving a second signal that the web is in-
serted at the input holder in order to allow a start
of printing the remaining part of the second im-
ages in a reverse order on the remaining part of
the second side of the web, and

- printing the remaining part of the second im-
ages in the reverse order on the remaining part
of the second side of the web.

Method according to claim 1, wherein the method
comprising the steps of determining at least one im-
age of the firstimages adversely affected due to the
print stop, and rescheduling by the print controller of
the at least one image of the first images which are
adversely affected due to the print stop and at least
one image of the second images being scheduled
to be printed on the back side of the at least one
adversely affected image of the firstimages, for print-
ing on another web.

Method according to any of the preceding claims,
wherein the method comprises the steps of register-
ing the start position of a first image on the first side
of the web and using the registered start position at
the beginning of the printing of the remaining part of
the second images in the reverse order on the re-
maining part of the second side of the web.

Roll-fed printer comprising an input holder for the
web, an output holder for the web, a print head as-
sembly on a paper path from the input holder to the
output holder, a print controller to control the printing
of digital images on the web and a user interface,
wherein the print controller is configured to perform
the steps of the method according to any of the
claims 1 - 3.

Software medium comprising computer executable
program code which, when executed by a computer,
causes the computer to perform the steps of the
method according to any of the claims 1 - 3.
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