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(54) A METHOD OF STACKING PRINTED SHEETS IN A PRINTER

(57) A productive method of stacking sheets (A1-
A14) which minimizes media waste is provided, which
method comprising the steps of:
- removing at least one selected sheets (A1-A14) from a
streamof sheets (A1-A14) designated for forming a stack
with a queue of images (F1-F12, B1-B12) thereon in a
predetermined image order:
- directing sheets (A1-A14) upstream of the at least one
selected sheet (A1-A14) in the stream to a first stack
holder (54) to stack these according to predetermined
image order;
- directing sheets (A1-A14) downstream of the at least
one selected sheet (A1-A14) in the stream to a second
stack holder (70) different from the first stack holder (54)
to stack these according to the predetermined image
order;
- printing the one or more images for the selected sheets
(A1-A14) onat least one re-print sheet (A1-A14) added to
the stream and directing the printed at least one re-print
sheet (A1-A14) to the first stack holder (54), so that the at
least one re-print sheet (A1-A14) is stacked on the pre-
viously stacked sheet (A1-A14) according to the image

order.
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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to a method of
stacking sheets, a sheet printer, and a software product
for performing said method on said printer.

2. Description of Background Art

[0002] It is known from e.g. US 20180345693 A1, to
provide a sheet printer with a detector for inspecting
sheets for deviations, such as out-of-plane deformation
and/or print artifacts in the printed image. Sheets deter-
mined to comprise a deviation are then removed from the
transport path and directed to a reject collector. This
prevents the deviating sheets from becoming part of
the stack that is formed of the printed sheets. When
multiple sheets are present on the transport path of the
printer at thesame time, the removal of adeviatingsheets
may disrupt the sheet order, for example when an image
has already been printed on the deviating sheet and/or
one or more sheets following it. To come to a correct
image order in the stack, several printed sheets already
present on the transport path are also directed to the
reject collector. The corresponding images are then re-
scheduled to blank sheets, so that these sheets arrive at
the stack in the correct image order.

SUMMARY OF THE INVENTION

[0003] It is an object of the invention to provide an
alternative or improved method of stacking printed
sheets, which reduces the amount of media waste and/or
improves productivity.
[0004] In accordance with the present invention, a
method of stacking sheets according to claim 1, a sheet
printer according to claim 10, and a computer program
according to claim 15 are provided.
[0005] The method comprises the steps of:

- removing at least one selected sheet from a stream
of sheetsdesignated for formingastackwithaqueue
of images thereon in a predetermined image order.

[0006] The method is characterized by the steps of:

- directing sheets upstream of the at least one se-
lected sheet in the stream to a first stack holder to
stack these according to predetermined image or-
der;

- directing sheets downstream of the at least one
selected sheet in the stream toa second stackholder
different from the first stack holder to stack these
sheets according to the predetermined image order;

- printing the one or more images for the selected

sheets on at least one re-print sheet added to the
stream and directing the printed at least one re-print
sheet to the first stack holder, so that the at least one
re-print sheet is stacked on the previously stacked
sheets according to the image order.

[0007] It is in the insight of the inventors that media
waste can be reduced by splitting the stream of sheets
around the sheets selected for removal, so that a first
portionof the sheets in the stack upstreamof the selected
sheets can be stacked on a first stack holder and a
second portion of the sheets in the stack downstream
of the selected sheets can be stacked on a different,
second stack holder. This allows any images that were
ejected with the selected sheet(s) to be re-printed on one
ormore re-print sheet(s), which re-print sheet(s) can then
be effectively inserted into the stack between the first and
second portions by directing these sheet(s) to the first
stack holder. Thereby, the image order in the stack is
maintained while the number of sheets selected for ejec-
tion can be minimized.
[0008] While no deviations are detected in the sheets,
the completely printed sheets of a print job are stacked
onto the first stack holder in the image order. In case a
sheet has been determined to be deviating from a pre-
determined reference, that sheet is selected for removal
from the transport path of the printer upstream of the
stack holders, so that said sheet will not be added to the
stack of sheet for said print job. Preferably, after deter-
mining the sheet’s deviation, printing on said sheet is
prevented, which may include not printing on additional
sheets trailing said sheets, which sheets may then also
be selected for removal. Images originally assigned to
the selected sheets are re-scheduled to blank sheets. A
first portion of the completely printed sheets was stacked
on the first stack holder. The removal of the selected
sheets results in a ’gap’ in the image order between the
last sheet stacked on the first stack holder and the first
following sheet completing its printing after the selected
sheet(s). This first followingsheetandoneormoresimilar
sheets trailing it are directed towards the second stack
holder. There, the first following sheet and its trailing
sheets are stacked according to the image order forming
a second portion of a stack for the print job. Due to the
removal one or more images are missing between the
last sheet on the first stack holder and the first sheet on
the second stack holder. These one or more images are
re-scheduled to be printed on re-print sheet(s), which are
directed to the first stack holder, so that the missing
sheet(s) are stacked on the first portion in the image
order. The second portion from the second stack holder
can then be transferred onto the re-print sheet(s) on the
first portion, so that a stack is formed with the images in
the image order prescribed by the print job. This allows
media waste to be reduced. Productivity is improved as
the quality of the stacks is improved. Thereby, the object
of the present invention has been achieved.
[0009] More specific optional features of the invention
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are indicated in the dependent claims.
[0010] In an embodiment, the method according to the
present invention further comprises the step of transfer-
ring the sheets from the second stack holder onto the
sheets on the first stack holder, so that the sheets in the
joint stack on the first stack holder are in the image order.
[0011] Completely printed sheets upstream of the se-
lected sheets are stacked as the first portion on the first
stack holder. Completely printed sheets downstream of
the selected sheets are stacked as the second portion on
the second stack holder. Images that were assigned to
the selected sheet(s) are printed on re-print sheet(s),
which are directed to be stacked on the first portion on
the first stack holder. The re-print sheet(s) are stacked on
the first portion in the image order until the image up-
stream of the first image on the second stack holder. By
transferring the second portion from the second stack
holderon the re-print sheet(s), a joint stackwith the image
order prescribed by the print job is formed.
[0012] In an embodiment, the step of transferring com-
prises positioning the second stack holder over the first
stack holder and withdrawing the second stack holder
from between a first portion and a second portion of the
final stack, while holding the second portion over the first
portion. As the second stack holder is withdrawn, the
second portion is prevented from moving with it, for
example by a retention element, such as a stop plate.
The retention element engages the side of the second
portion, where the second stack holder is withdrawn
from, so that the second stack holder slides away from
under the second portion. The second portion is thereby
gradually lowered onto the re-print sheet(s) on the first
portion.
[0013] In an embodiment, the method according to the
present invention further comprises the step of the sec-
ond stack holder moving into a working position of a
stacker after the first stack holder has moved away from
said working position. A single stacker may be arranged
for stacking sheets on the first and second stack holder.
The stacker defines a working position at which a stack
holder is to be positioned to form a stack thereon. The
stack holders canbe moved in andout of said position, so
that one of the stack holders can be at the working
position, so that sheets are stacked thereon, while the
other stack holder is in a remote position. Preferably, the
remote position is overlapping and/or over the working
position.
[0014] In an embodiment, the method according to the
present invention further comprises the steps of:

- inspecting the sheets for deviations; and
- if a sheet is determined to comprise a deviation,

selecting said sheet for removal from the transport
path anddirecting it to a reject collector different from
the first and second stack holders. A detector is
arranged along the transport path upstream of the
first and second stack holders to inspect sheets. The
detector may be configured for detecting deforma-

tions in the sheet and/or for detecting deviations in
the printed images as compared to the print job
information. For example, if the detector compares
the signal for each sheet to a predetermined thresh-
old, and if said threshold is passed, the sheet is
selected for removal and directed to a reject collec-
tor. The reject collector may comprise a tray, waste
bin, shredder, etc.

[0015] Inanembodiment, selectingasheet for removal
further comprises preventing a print assembly from print-
ing an image on the at least one selected sheet. The
detector is preferably positioned upstream of the print
assembly and in case a deviation on a sheet is detected,
that sheet passes the print assembly without printing
thereon. To return the print assembly to its printing state
may require additional sheets to also pass the print
assembly without printing, which sheets may also be
selected for removal to the reject collector.
[0016] In an embodiment, a protective action is per-
formed to prevent contact between the print assembly
and the at least one selected sheet. When the detector
determines that there is risk of a sheet contacting theprint
assembly, the protective action is performed which re-
sults in a number of sheets passing the print assembly
without printing thereon. For example, the print assembly
may be protected by raising the print assembly and/or
lowering the transport path section opposite the print
assembly. The print assembly may be covered by means
of a shield. The sheets may also be flattened by pressing
means and/or by increasing suction on the side of the
sheet opposite the print assembly. While performing the
protectiveaction, printing isprevented fora certainperiod
of time. The period may be lengthened by a time required
for returning the print assembly to its regular printing
state. In this non-printing time period, a number of sheets
pass the print assembly without printing thereon. The
number may be 1, 2, 3, etc.
[0017] In an embodiment, when a deviating sheet has
been detected, that sheet and at least any front side
printed sheet trailing it within a non-printing time period
of a protective action to prevent the deviating sheet from
contacting the print assembly are selected and directed
to a reject collector. The detector detects whether a sheet
sufficiently deformed to risk coming into contact with the
print assembly. Printing is thendisabled for a non-printing
period by protecting the print assembly and returning it to
its printing state. In this non-printing period, a number of
sheets pass along the print assembly without printing. Of
this number at least the deviating sheet andany front side
printed sheets are directed to the reject collector. Any
blanks sheets trailing the deviating sheet in this non-
printing time period may also be directed to the reject
collector and/or returned to the print assembly via the
duplex pass to re-used as blank sheets.
[0018] In an embodiment, the at least one selected
sheet is at least one front side printed sheet on a second
pass towards the print assembly for printing a back side
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image on it. When the detector determines the to be
selected sheet comprises a deviation, a front side image
is present on said sheet and/or on one of the sheets that
are selected to be directed to the reject collector with the
deviating sheet. In one example, the image is on the
sheet comprising the front side image and in another
example the front side image is on a sheet directly trailing
a deviating sheet, which former sheet cannot be printed
on due to a protective action to prevent the printheads
from printing on and/or contacting the latter sheet. The at
least one selected sheet has already passed the print
assembly once and is returned to the print assembly via a
duplex loop forprintingon itsunprintedside.Theselected
sheet with the front side image is part of a stream of
sheetswith such front side images in the order definedby
the imageorder.By removal of theselectedsheetwith the
respective front side image, the image order is broken.
The front side printed sheets trailing the selected sheet
with the front side image at the time of the selection, are
directed to the second stack holder to form the second
stack portion. Ejection of these sheets is not required as
these are stacked in the image order on the second stack
holder. The second stack holder temporarily holds this
second portion of the stack until a re-print sheet with the
images for the selected sheet(s) with the front side image
has beenprinted andpositionedon the first portion on the
stack on the first stack holder. It will be appreciated that
the selected sheet(s) may further comprise multiple
sheets printed with a front side image.
[0019] In an embodiment, the method according to the
present invention further comprises the steps of:

- returning front side printed sheets upstream of the
selected front side printed sheet to the print assem-
bly for back side printing; and

- re-scheduling front side images scheduled for print-
ing on blank sheets in the stream to blank sheets
trailing the at least one selected sheet in the image
order.

[0020] When a deviating sheet is detected and at two
sheets are to be removed as a consequence of interrupt-
ing theprinting, at least one those sheetsmay comprise a
front side printed image and passes the print assembly
without printing the respective back side image due to
printing being prevented. These to be re-directed sheets
are trailed on the transport path by a number of sheets
already provided with a front side image in the order set
by the image order. These trailing front side printed
sheets were being returned to the print assembly via
the duplex loop, wherein these sheets were flipped for
back side printing. A back side image is then provided
opposite the front side image in accordance with the print
job. Thereby, a stream of double side printed sheets is
formed according to the image order, which double side
printed sheets are directed to the second stack holder for
forming the second portion of the stack thereon. In be-
tween said front side printed sheets, blank sheets are

present on the transport path section running towards the
print assembly. In case a blank sheet is selected for
removal to the reject collector, this triggers a re-schedul-
ing of the queue of front side image by the number of
blank sheets re-directed to the reject collector. The image
queue is delayed, so that its first image is printed on the
first blank sheet passing the print assembly following the
non-printing period. The image queue is then printed on
other blank sheets in the image order defined by the print
job. Re-prints are inserted on the transport path in ac-
cordancewith thenumber of sheet ejectedonto the reject
collector, so that the image queue can be finalized.
[0021] In an embodiment, the method according to the
present invention further comprises re-scheduling a front
side image and a back side image initially assigned to the
at least one selected sheet to a blank sheet added to the
stream, so that it trails at least the last of the returning
front side printed sheets that were on the duplex loop.
When a front side printed sheet is directed to the reject
collector, a corresponding re-print sheet is inserted onto
the transport path towards the print assembly. The re-
print is scheduled for two passes along the print assem-
bly, wherein the front side and back side images of the
respective sheet directed onto the reject collector are
printed. After completing printing, the double side printed
sheet is directed to the first stack holder to land on the last
sheet of the first portion of the stack. It will be appreciated
that more than one front side printed sheet may be
ejected from the transport path and that multiple re-print
sheets are scheduled with the skipped images according
to the image order.
[0022] In an embodiment, blank and front side printed
sheets are interwoven in the stream upstream of a print
assembly. The transport path comprises an input trans-
port path coming from an input holder for holding at least
one stack of sheets. The input holder supplies sheets to
the input transport path. The input transport path and the
duplex loop connect at an intersection, so that alternat-
ingly sheet from the input transport path and sheet from
the duplex loop may be inserted to form a stream of
sheets moving towards the print assembly. This latter
stream preferably comprises an alternating series of
blank sheets and front side printed sheets. Optionally,
blank sheets may be present on the duplex loop if a blank
sheet fell with the non-printing timeperiodwithout beinga
deviating sheet. These blank sheets can be recycled via
the duplex loop and accordingly inserted into the stream.
[0023] In an embodiment, the at least one selected
sheet comprises at least two subsequent sheets. The
protective action results in a non-printing period wherein
at least two adjacent pass the print assembly without
printing. The upstream sheet is the deviating sheet, while
any trailing sheets may be free of deviations. For larger
print job of e.g. ten or more sheets, the stream of sheets
towards the print assembly alternates blank sheets with
front side printed sheets (with the possible exception of
starts and ends of the print jobs). In consequence, a
protective action will result in at least one front side
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printed sheet being directed to the reject collector.
[0024] The present invention further relates to a sheet
printer comprising:

- a stacker assembly comprising at least one stacker
and a first and second stack holder for forming a
stack of sheets thereon;

- a print assembly positioned along a transport path
comprising a loop for returning front side printed
sheets to the print assembly;

- a detector for inspecting the sheets for deviations;
- a reject collector positioned along the transport path;
- a controller configured to:

- direct at least one sheet determined to comprise
a deviation to the reject collector, thereby pre-
venting said at least one deviating sheet from
being stacked by the stacker assembly;

- direct sheets upstream of the at least one de-
viating sheet to the stacker assembly to be
stacked on the first stacker holder according
to a predetermined image order;

- direct sheets downstream of the at least one
deviating sheet to the stacker assembly to be
stacked on the second stacker holder according
to a predetermined image order;

- re-assign images originally the at least one de-
viating sheet are printed to at least one re-print
sheet,which isdirected to thefirst stackholder to
be stacked on the sheets thereon according to
the image order.

[0025] The detector is configured to detect deviations
in and/or on a sheet. Deviations may comprises devia-
tions in the shape of the sheet, e.g. out-of-plane defor-
mations, and/or print artifacts, wherein a printed image
visibly differs from the image comprised in the print job.
The detector transmits a signal to the controller, which
compares signal information to a pre-determined refer-
ence or threshold. In one example, the signal comprises
height information and is compared to a height threshold,
which corresponds to the print gap distance between the
print assembly and its underlying transport path section.
In another example, the signal comprises imagedataand
is compared to corresponding image data of the print job.
If the comparison yields that the signal is outside of a
predetermined margin with respect to the reference, then
the controller determines the sheet to comprise a devia-
tion. The sheet is then directed to the reject collector.
Thereby, a sheet comprising an already printed image
may be removed from the stream of sheets on the trans-
port path. If stacking continues as originally scheduled,
the image order in the stack will be incorrect due to the
absence of the removed, deviating sheet. Sheets that
were scheduled to complete their printing upstream or
ahead of the deviating sheet were and are stacked on the
first stack holder. Sheets downstream or trailing the
deviating sheet are stacked on the second stack holder.

Thecontroller further insert ablank re-print sheet onto the
transport path and assigns the images originally sched-
uled to the deviating sheet to the re-print sheet. The re-
print sheet is then directed onto the first stack holder, so
that the first portion of the stack on the first stack holder
has sheets with images in the correct image order. The
second portion of the stack on the second stack holder
can then be transferred onto the first portion to form a
stack with the correct image order. It will be appreciated
that more than one deviating sheet can be removed
during a print job. In addition, the removal of a deviation
sheet may require the removal of one or more sheets
trailing the deviating sheet. In case multiple subsequent
sheets are scheduled for removal, the images corre-
sponding to these sheets are re-scheduled to blank
sheets, so that these sheets arrive at the first stack holder
with the images in the correct image order. Thus, the
quality of the output stack is improved. In addition, pro-
ductivity is increased, as operators can rely on the printer
ensuring the quality of the stack.
[0026] In an embodiment, the printer according further
comprises an actuator for moving the second stack
holderwith respect to the first stackholder for transferring
sheets from the second stack holder to the first stack
holder, so that a combined stack of sheets corresponding
to the image order is formed. The transfer of the second
portion onto the first portion with the re-print sheets on it
can thus be performed without operator interference,
though in another embodiment the transfer may be per-
formed manually. The first and second stack holders are
preferably movable in the during use vertical direction, so
that a top of a stack can be maintained at the stacker or
reliable stacking. The second stack holder is further
movable with respect to the first stack holder by means
of the actuator in a during use horizontal direction. This
allows the second portion of the stack on the second
stack holder be positioned over the first stack holder. The
actuator is arranged to withdraw the second stacker
holder from in between the first and second portions of
the stack, so that the second portion is transferred onto
the re-print sheet(s) on top of the first portion on the first
stack holder.
[0027] The present invention further relates to a sheet
printer comprising:

- a stacker assembly comprising at least one stacker
and a first and second stack holder for forming a
stack of sheets thereon;

- a print assembly positioned along a transport path
comprising a loop for returning front side printed
sheets to the print assembly;

- a detector for inspecting the sheets for deviations;
- a reject collector positioned along the transport path,

so that it can receive sheets determine to comprise
deviations, thereby preventing said sheets from ar-
riving at the stacker assembly;

- a controller configured to:
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- perform a protective action to prevent a sheet
determined to comprise a deviation from con-
tacting the print assembly, during which protec-
tive action at least one sheet passes the print
assembly without printing thereon and is direc-
ted to the reject collector;

- direct sheets upstream of the at least one non-
printed sheet to the stacker assembly to be
stacked on the first stacker holder according
to a predetermined image order;

- direct sheets downstream of the at least one
non-printed sheet to the stacker assembly to
bestackedon thesecondstackerholderaccord-
ing to a predetermined image order;

- re-assign images originally the at least one non-
printed sheet are printed to at least one re-print
sheet,which isdirected to thefirst stackholder to
be stacked on the sheets thereon according to
the image order.

[0028] The printer comprises a detector for inspecting
thesheets for deviationsand if a sheet isdetermined tobe
sufficiently deviating, then that sheet is directed toa reject
collector. Additionally, a protective action is taken to
prevent the deviating sheet from coming into contact with
the print assembly. The protective action prevents print-
ing on the deviating sheet and, dependent on the action,
one or more sheets trailing the deviating sheet. If one of
the sheets being prevented frombeingprinted onalready
comprises a printed front side image, then that front side
printed image taken out of the stream of images and
directed to the reject collector. This however results in
a gap in stream of sheets where according to the image
order, the image(s) originally assigned to the that front
side printed sheet would have been. If the print job is
continued, then one or more images would be missing
from the stack formed at the stacker assembly. Comple-
tely printed sheets upstream of the non-printed front side
printed sheet were directed to a first stack holder and
were stacked there into a first portion of the final stack.
The front side printed sheets trailing the non-printed front
side printed sheet at the time of the protective action are
directed to a different, second stack holder for forming a
second portion of the final stack. In addition, images may
be re-scheduled to any blanks sheets present on the
transport path, so that these sheets are directed to the
stack with front and back images in the image order. The
images originally assigned to the non-printed front side
printedsheet areprintedonablank re-print sheet that has
been inserted onto the transport path. The re-print sheet
is directed to the first stack holder, where it is stacked on
the first portion. The second portion can then be trans-
ferred from the second stack holder to the first stack
holder to formastack with imagesaccording to the image
order.
[0029] In an embodiment, the printer further comprises
an actuator for moving the second stack holder with
respect to the first stack holder for transferring sheets

from the second stack holder to the first stack holder, so
that a combined stack of sheets corresponding to the
image order is formed. The second stack holder is pre-
ferably a buffer that is arranged to move into the working
position of the stacker, when the first stack holder has
been removed from that position.Thefirst stackholder for
example may be movable in the during use vertical
direction and is lowered out of the working position with
the first portion of the stack on it. The second stack holder
is then inserted into the working position, for example
from above, below, or sideways. The first stack holder
when in its inactive position defines a space sufficiently
large to allow a large number of sheets to be stacked on
the second stack holder in the working position.
[0030] In an embodiment, the stacker assembly com-
prises a retention element configured to support the
second stack portion during transfer to the first stack
holder. The retention element prevents during horizontal
movement of the second portion, as the second stack
holder is pulled out from under it. Thereby, the second
portion can be controllably transferred onto the portion of
the stack on the first stack holder. The retention element
may a stop element, such as a plate.
[0031] In an embodiment, the printer further comprises
a duplex loop for returning front side printed sheets to the
print assembly for printing a back side image thereon,
wherein the at least one non-printed sheet is at least one
front side printed sheet, and wherein the controller is
configured for:

- printing the corresponding back side images on front
sideprintedsheets trailing thenon-printingsheetson
the transport path during the protective action and
directing these to the second stack holder for stack-
ing them according to the image order; and

- re-scheduling to be printed front side images to
blanks sheet trailing the non-printing sheets on the
transport pathduring theprotectiveactionanddirect-
ing these to the second stack holder for stacking
them according to the image order.

[0032] Theprint jobdefinesNtotal sheets tobeprinted in
the image order. Ntotal may be the total number sheets for
the entire print job or a subset thereof, e.g. the total or
maximumnumberof sheets that canheldby the transport
path at a time. A deviating sheet is directed and in con-
sequence of the protective action, Nreject sheet(s) are not
printed and removed to the reject holder. The Nreject
sheet(s) comprise at least one image already printed.
At themoment of detectionof thedeviating sheet,Nleading
front side printed sheets are upstream of the Nreject
sheet(s) returning to the print assembly, while Ntrailing
blank sheets are a trailing the Nreject sheet(s). In this
example Ntotal = Nleading + Ntrailing + Nreject. The controller
schedules the back side images for the Nleading sheets to
be printed on these sheets in the image order and direct
these Nleading sheets to the second stack holder. The
respective front and back side image originally assigned
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to the Ntrailing sheets are re-scheduled, so that these are
printed in the image order and follow the last of the
Nleading sheets when being passed to the second stack
holder. A number Nreprint of re-print sheet(s) equal to
Nreject are added to the transport and the images for
the Nreject sheet(s) are re-scheduled for printing on the
Nreprint re-print sheet(s). The Nreprint re-print sheet(s)
preferably follow the Ntrailing sheets on their way to the
stack assembly and are directed to the first stack holder,
where the Nreprint re-print sheet(s) are stacked on the
Nupstream sheets on. The Ntrailing sheets are then added
onto the Nreprint re-print sheet(s), so that a stack of Ntotal
sheets is formed.
[0033] In an embodiment, the controller is further con-
figured for:

- inserting blank sheets onto the transport path pro-
portional to a number of sheets directed to the reject
collector;

- and re-scheduling a front and a back side image
originally assigned to a non-printed front side printed
sheet to a blank sheet and directing it to the second
stack holder to be stacked thereon in the image
order.

[0034] The present invention further relates to a com-
puter program comprising instructions which, when the
program is executed by any embodiment of a printer as
described herein cause the printer to carry out any em-
bodiment of the method as described herein.
[0035] Further scope of applicability of the present
inventionwill becomeapparent from thedetaileddescrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the present inven-
tion, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the present invention will become apparent to those
skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The present invention will become more fully
understood from the detailed description given herein
below and the accompanying drawings which are given
bywayof illustrationonly, and thusarenot limitative of the
present invention, and wherein:

Fig. 1 is a schematic side view of a first embodiment
of a sheet printer according to the present invention
with the detector configured as a sheet deformation
or height detector;
Figs. 2 to 8 are schematic side views of a transport
pathof theprinter inFig. 1 indifferent stepsof forming
a stack while detecting a deviation on a sheet;
Fig. 9 to 17 are a schematic representations of
different steps during a re-scheduling of front and
back side images when a deviation in a sheet is

detected when forming a stack in the printer in Fig. 1;
Fig. 18 is a schematic side view of a second embodi-
ment of a sheet printer with the detector configured
as an image quality detector;
Figs. 19 to 21 are schematic representations of the
transfer of a portion of a stack from one stack holder
to the other; and
Fig. 22 is a schematic representation of a user inter-
face.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0037] 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.

Printer

[0038] FIG. 1 showsschematically anembodiment of a
printing system 1 according to the present invention. The
printing system 1, for purposes of explanation, is divided
into anoutput section 5, a print engineand control section
3, a local user interface 7 and an input section 4. While a
specific printing system is shown and described, the
disclosed embodiments may be used with other types
of printing system such as an ink jet print system, an
electrographic print system, etc.
[0039] One or supplies of recording material are lo-
cated in the input section 4. Marking material located in a
reservoir 39 near or in the print head or print assembly 31
of the print engine to print on the recording material.
Printed recording material is output in the output section
5 in the form of stacks of printed sheets.
[0040] The input section 4 may include one or more
sheet feedingmodules,which eachcomprise at least one
input stack holders 41, 44, 45 for holding the image
receiving material before transporting the sheets of im-
age receiving material to the print engine and control
section 3. The sheets are stored as stacks 46 on their
respective input stack holders 41, 44, 45. Sheets of
image receiving material are separated by a sheet se-
paratingmodule froman input stackholder andguidedby
guiding means 42, 43, 47 to the print engine and control
section 3.
[0041] The paper path of the printer 1 comprises a
plurality of paper path sections 32, 33, 34, 35 for trans-
porting the image receiving material from an entry point
36 of the print engine and control section 3 along the print
head or print assembly 31 to the stacker 53 of the output
section 5. The paper path sections 32, 33, 34, 35 form a
loop. The duplex loop enables the printing of a duplex
print job and/or amix-plex job, i.e. a print job comprising a
mix of sheets intended to be printed partially in a simplex
mode and partially in a duplex mode.
[0042] While an image receiving material is trans-
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portedalong thepaperpathsection34 inafirst pass in the
loop, the image receiving material receives the marking
material through the print head or print assembly 31. A
next paper path section 32 is a flip unit 32 for selecting a
different subsequent paper path for simplex or duplex
printing of the image receiving material. The flip unit 32
may be also used to flip a sheet of image receiving
material after printing in simplex mode before the sheet
leaves the print engine and control section 3 via a curved
section 38 of the flip unit 32 and via the inlet 53 to the
output section 5. The curved section 38 of the flip unit 32
may not be present and the turning of a simplex page has
to be done via another paper path section 35.
[0043] In caseof duplex printing on a sheet orwhen the
curved section 38 is not present, the sheet is transported
along the loop via paper path section 35A in order to turn
the sheet for enabling printing on the other side of the
sheet. The sheet is transported along the paper path
section 35 until it reaches a merging point 34A at which
sheets entering the paper path section 34 from the entry
point 36 interweave with the sheets coming from the
paper path section 35. The sheets entering the paper
path section 34 from the entry point 36 are starting their
first pass along the print head or print assembly 31 in the
loop. The sheets coming from the paper path section 35
are starting their secondpassalong theprint heador print
assembly 31 in the loop. When a sheet has passed the
print head or print assembly 31 for the second time in the
secondpass, the sheet is transported to the inlet 53 of the
output section 5.
[0044] The print head or print assembly 31 is suitable
for ejecting and/or fixing marking material to image re-
ceiving material. The print head or print assembly 31 is
positioned near the paper path section 34. The print head
or print assembly 31 may be an inkjet print head, a direct
imaging toner assembly or an indirect imaging toner
assembly. The print assembly 31 further comprises a
detector 50 in this example provided adjacent and up-
stream of the printheads. The detector 50 is configured to
detect deformation in a sheet, so that it can be deter-
mined whether there is a risk of the sheet coming into
direct contact with the printheads. The detector 50 may
be an acoustic or optical detector, such as a camera, 3D
scanner, line scanner, etc. and/or a contact sensor. If the
controller 37 determines that a the deformation of a sheet
exceeds a predetermined threshold (e.g. the print gap or
a parameter proportional thereto), the deformed sheet
can be ejected from the transport path. In this example,
the deformed is ejected on the duplex pass sheet in the
paper path section 35A to the reject collector 60. Other or
multiple reject locations may be applied as well.
[0045] The output section 5 comprises an first stack
holder 54 for holding printed sheets of image receiving
material, for example a plurality of sheets. The output
section 5 may comprise further stack holders 70. The
printed image receiving material is transported from the
print assembly 31 and control section 3 to a stacker 53
positioned along the output transport path 52, which

stacks the sheets on top of one another at the first stack
holder 54. The first stack holder 54 with a stack on it can
be ejected from the output section 5 to a pick-up position
51. The first stack holder 54 may be equipped to hold a
stack directly on it or to hold a stack on a suitable carrier,
such as a pallet or other support device.
[0046] The print engine and control section 3 com-
prises a print engine and a controller 37 for controlling
theprintingprocessandscheduling theplurality of sheets
in a printing order before they are separated from a stack
at the input section 4.
[0047] The controller 37 is a computer, a server or a
workstation, connected to theprint engineandconnected
to the digital environment of the printing system, for
example a network N for transmitting a submitted print
job to the printing system 1. In FIG. 1 the controller 37 is
positioned inside the print engine and control section 3,
but the controller 37 may also be at least partially posi-
tioned outside the print engine and control section 3 in
connection with the network N in a workstation N1.
[0048] Thecontroller 37 comprisesaprint job receiving
section 371 permitting a user to submit a print job to the
printing system 1, the print job comprising image data to
be printed and a plurality of print job settings. The con-
troller 37 comprises a print job queue section 372 com-
prising a print job queue for print jobs submitted to the
printing system 1 and scheduled to be printed. The con-
troller 37 comprises a sheet scheduling section 373 for
determining for each of the plurality of sheets of the print
jobs in the print job queue an entrance time in the paper
path of the print engine and control section 3, especially
an entrance time for the first pass and an entrance time
for the second pass in the loop in the paper path accord-
ing to the present invention. The sheet scheduling sec-
tion 373 will also be called scheduler 373 hereinafter.
[0049] The sheet scheduling section 373 takes the
length of the loop into account. The length of the loop
corresponds to a loop time duration of a sheet going
through the loop dependent on the velocity of the sheets
in the loop. The loop time duration may vary per kind of
sheet, i.e. a sheet with different media properties.
[0050] The local user interface 7 is suitable for display-
ing user interface windows for controlling the print job
queue residing in the controller 37. In another embodi-
ment a computer N1 in the networkNhas a user interface
for displaying and controlling the print job queue of the
printing system 1.

Stacking order and sheet rejection

[0051] Fig. 2 schematically illustrates the transport
path of the printer in Fig. 1 with the input stack holder
46, the first stack holder 54, the second stack holder 70,
and the reject collector 60. A plurality of sheets A1-A7 are
present on the transport path. In this basic example, all
sheetsA1-A7havebeenprintedononat least one side. It
will be appreciated that additional sheets may be inter-
woven or inserted between the sheets A1-A7, but these
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have been omitted for the sake of clarity.
[0052] The sheets A1-A7 correspond to single print job
requiring the duplex printing of each sheet A1-A7. Fig. 1,
the leading sheet A1 has been printed on both sides,
while the double sided printing of the second sheet A2 is
being finalized. The third sheet A3 has been successfully
printed on a first side, but has becomedeformed when on
its return pass through the loop back towards the print
assembly 31.
[0053] When the deformed sheet A3 reaches the de-
tector 50, its deformation is detected and transmitted to
the controller 37. The controller 37 determines that the
detected deformation exceeds the predetermined
threshold, in this example a print gap distance between
the print assembly 31 and the transport path section 33.
The deformed sheet A3 is then flagged for ejection from
the transport path without printing on its second side.
Additionally, measures may be taken to prevent the
deformed sheet A3 from contacting the print assembly
31, for example by flattening the sheetA3 (by pressingon
the sheet or increasing a negative pressure sucking it
down) and/or by raising the print assembly 31. The con-
troller 37 directs the deformed sheet A3 towards the
reject collector 60. The upstream sheets A1, A2 have
been successfully printed without excessive deforma-
tion, so these are transported to the first stack holder
54. There the sheets A1, A23 are stacked by the stacker
53.
[0054] The sheets A4-A7 trailing the deformed sheet
A3 are not significantly deformed, so these are printed as
scheduled, as illustrated in Fig. 4. To prevent the trailing
sheets A4-A7 to be stacked directly on the upstream
sheets A1-A2, the second stack holder 70 in the form
of abuffer is insertedat theworkingpositionof thestacker
53. The first stack holder 54 in therein moved away from
the working position of the stacker 53 to make space for
inserting the second stack holder 70. The trailing sheets
A4-A7 are then stacked on the second stack holder 70 in
the order as present on the transport path.
[0055] Fig. 5 illustrates the insertion of a reprint sheet
A3’ from the input stackholder 46. The reprint sheetA3’ is
of the same material and dimensions as the rejected
sheetA3. In this example, the reprint sheet A3’ is inserted
so that its double-sided printing will be completed after
completing theprintingof the last sheetA7.While inFig. 5
the re-print sheet A3’ is inserted following the last A7, it
may also be interwoven into the stream of trailing sheets
A4-A7. The images originally scheduled to be printed on
the rejected sheet A3 are re-scheduled, so that these are
printed on the reprint sheet A3’.
[0056] As shown in Fig. 6, the first stack holder 54 is
moved back to the working position of the stacker 53
before the reprint sheet A3’ reaches the stacker 53. The
secondstackholder 70with the trailing sheetsA4-A7on it
is moved away from the working position, so that its
position can be taken up by the first stack holder 54.
The reprint sheet A3’ is then stacked on the upstream
sheets A1-A2, as shown in Fig. 7. In consequence, the

sheets A1-A3 on the first stack holder 54 are stacked in
the corrected order as defined by the print job.
[0057] In Fig. 8, the second stack holder 70 transfers
the stack of trailing sheets A4-A7 onto the stack of sheets
A1-A3 on the first stack holder 54. The second stack
holder 70 is for example positioned over the first stack
holder 54. The second stack holder 70 is then retracted,
wherein the stack of trailing sheets A4-A7 is prevented
from moving in the retraction direction. Thus, the trailing
sheets A4-A7 are transferred onto the upstream sheets
A1-A2, A3’. Thereby, a stack of sheets A1-A7 is formed in
the correct order as pre-defined by the print job. The final
stack can then be moved to the pick-up position 51,
where it can be picked for processing the stack into a
print product. No operator interference is required to
ensure the correct sheet order. The amount of rejected
sheets can be minimized.

Scheduling

[0058] Fig. 9 illustrate a graphical representation of a
print job schedule in the form of an image queue. The
larger row represents a stream of sheets A1-A12 relative
to the detector 50 (which in this example also corre-
sponds to the position of the print assembly 31). The
middle row represent the front side images F8-F12 that
are scheduled to be printed. The top row represents the
back side images B2-B12 that are to be printed. In Fig. 9,
the print job has been partially processed to the point that
a leading sheet A1 has successfully been printed on both
sides. It will be appreciated that the sheet A1 in this
example may be any sheet in a stream of sheets for a
print job. A portion of the sheets A2-A7 on the transport
path have been printed on a first side only and are
returning on the loop back to the print assembly 31 for
printing on their second side. Interwoven between these
single-side printed sheets A2-A7 are blank sheets A8-A9
that are inserted from the input stack holder 46, so that on
the transport path section 33, blank sheets A8-A9 alter-
nate with single-side printed sheets A2-A7. While this
example shows only double side printed sheets, single
side only printed sheets may be accordingly be present
within the print job as well.
[0059] Fig. 10 illustrates the detector 50 determining
that the sheet A8 is deformed beyond the allowed thresh-
old, as indicated by the black cross. The controller 37
then performs a protection action that prevents the de-
formed sheet A8 from contacting the print assembly 31.
Such protection action may comprise inserting a shield
over the print assembly 31, flattening the deformed sheet
A8bypressing apress onto it, lowering the transport path
section 33, and/or raising the print assembly 31. In prac-
tice, a restoring action is required to return the print
assembly 31 and/or the transport path section 33 to its
printing state. The time require to perform the restoring
action may prevent the print assembly from printing on
one or more sheets A2 trailing the deviating sheet A8, as
indicated by the dashed box in Fig. 10. In consequence,
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these trailing sheet(s) A2 are also not printed on as
scheduled by the printjob. In the example in Fig. 10,
the images F8, B8, B2 within the non-printing period of
the dashedboxare not printed. Thedeformed sheetA8 is
flagged for removal via the reject collector 60, as well as
any other sheet(s) A2 that fall within the non-printing
period illustrated by the dashed box. In another example,
the sheet A2 could have been a blank sheet, so it could
alternatively have been sent back to the print assembly
via the duplex loop.
[0060] Asshown in Fig. 11, the first sheet A1 is directed
to the first stack holder 54 after double sided printing. The
deformed sheet A8 and any following sheet A2 falling
within the non-printing period are not printed and pre-
ferably directed to the reject collector 60. After the first
sheet A1 has been stacked on the first stack holder 54,
the first stack holder 54 is moved out of the working
position of the stacker 53. The second stack holder 70
in the form of the buffer is then inserted at this working
position. In addition, two new blank sheets A13, A14 are
inserted onto the transport path. The new blank sheets
A13, A14 may be interwoven in between single-side
printed images A3-A7 returning via the duplex loop.
[0061] Fig. 11, also illustrates a re-scheduling in the
image queue with respect to the sheets A9-A14, as
illustrated by the thicker boxes in the image queue.
The front and back images F8, A8 that fell within the
non-printing period are re-assigned to blank sheets A9
trailing the sheets A2, A8 that fell within the non-printing
period. In consequence, the image queue for front and
back images F8-F12, B8-B12 are shifted to trailing
sheets: images F8, B8 shift from sheet A8 to sheet A9,
images F9, B9 shift from sheet A9 to sheet A10, etc. The
final image F12, B12 is re-assigned to one of the newly
inserted blank sheets A13 in the order as defined by the
print job. It will be appreciated that if more than one blank
sheet A8 falls with the non-printing period, the shifting of
the images will be proportional to the number of said
blank sheets.
[0062] For any single-side printed sheets A2 falling
with the non-printing period, the front and back images
F2, B2 are scheduled for being printed on one of the
newly inserted sheets A14 in the image order as defined
by the print job. Preferably, the front and back images F2,
B2 are scheduled to complete their printing after com-
pleting the printing of the final images F12, B12 in the
image queue as originally defined by the print job. The
back side image B2 of the re-print sheet A14 preferably
follows the last back side image B12, so that the re-print
sheet A14 with the images F2, B2 originally assigned to
the deformed sheet A2 arrives at the stacker 53 after the
last sheet A13 with the last images F12, B12 as in the
original image queue.
[0063] Fig. 12 shows the sheets A3-A14 having
passed thedetector 50andprint assembly 31oncemore.
The sheets A3‑7 that were front side printed in Fig. 11
have been back side printed with their respective images
B3-B7, while the blank sheets A9-A14 in Fig. 11 have

been provided with a front side image F2, F8-F12. There-
in, the front side images F8-F12 that either fell within the
non-printing period or were scheduled upstream of the
non-printing period have been re-scheduled to be printed
on the blank sheets A8-A13 following the non-printing
period. The printing of these front side images F8-F12 is
basically delayed to later blank sheets A9-A13 by the
number of blank sheets A8 falling within the non-printing
period, therein taking into account the interwoven com-
position of the stream. The front side image F8 is re-
scheduled from blank sheet A8 to blank sheet A9, front
side image F9 from sheet A9 to A10, etc. In a different
example, wherein e.g. two sheets would have fallen
within the non-printing period the front side image F8
would have shifted from sheet A8 to a blank sheet A10,
which is twoblanksheets removed from theoriginal sheet
A8. The back side images B8-B12 are correspondingly
re-scheduled with their respective front side images F8-
F12.
[0064] The re-print sheetA14 is inserted for printing the
images F2, B2 of the ejected sheet A2 thereon. The re-
print sheet A14 is inserted, so that it follows the sheet A13
with the final imagesF12, B12. Theback side imageB2 is
thus printed on the re-print sheet A14after the final image
B12 has been printed on the respective sheet A13.
[0065] After the printing in Fig. 12, the double side
printed sheets A3 to A7 are directed to the second stack
holder 70. As explained above, preferably the second
stack holder 70 has taken over the position of the first
stack holder 54 at the stacker 53. Alternatively, the sec-
ond stack holder 70 may remain at a different location, for
example one where it has been provided with its own
respective stacker. The double side printed sheets A3-
A7, that were already front side printed at the moment of
the non-printing period, butwere not directed to the reject
collector 60, are directed towards the second stack
holder 70, as shown in Fig. 13. These sheets A3-A7
are stacked on the second stack holder 70 in the order
as defined by the print job, which is the order of the
original image queue F3-F7.
[0066] Fig. 14 illustrates the step of the back side
printing of the sheetsA9 to A13with theback side images
B8-B12, which images B8-B12 were re-scheduled as a
consequence of the non-printing period. This completes
the printing of these sheets A9-A13. Consequently, as
shown in Fig. 15, these sheets A9-A13 are directed
towards the second stack holder 70. There, these sheets
A9-A13 are stacked on the existing stack with the sheets
A3-A7. It is noted that the images F8-F12 have been re-
scheduled to the sheets A9-A13, so that the image order
of these sheets A9-A13 is F8-F12. The stacking step in
Fig. 15 thus results in a stack with the image order as
defined in the original print job: in the order of images F3-
F12. The order of the back side images B3-B12 is in the
corresponding order.
[0067] Fig. 15 further illustrates the double sided print-
ing of the reprint sheet A14. The re-print sheet A14 thus
holds the images F2, B2 originally assigned to the re-
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jected sheet A2. As shown in Fig. 16, the re-print sheet
A14with the imagesF2,B2 isdirect towards thefirst stack
holder 54. The first stack holder 54 may therein have
replaced the second stack holder 70 at the working
position of the stacker 53, though as explained above
the first stack holder 54 and the second stack holder 70
may remain at separate locationsduring theabovesteps.
The re-print sheetA14 is stacked in the first sheetA1.The
image order in this stack on the first stack holder 54
corresponding to the original image queue, since the
re-print sheetA14comprises the imagesF2,B2originally
assigned to the second sheet A2. Consequently, the
image order on the first stack holder 54 is: F1, B1, F2
(shortened to F1-B2).
[0068] In Fig. 17, the stack with the images F3-B12 on
the second stack holder 70 is transferred onto the stack
with the images F1-B2 on the first stack holder 54. This
results in a stack with the image order F1-B12 as defined
by the print job. The sheets are in the order A1, A14, A3-
A13, since the re-print sheet A14 has been effectively
inserted at the position of the second sheet A2.
[0069] Fig. 18 illustrates a different configuration of a
sheet printer, wherein the detector 150 is configured for
image quality detection. The detector 150 comprises e.g.
a camera or (line) scanner arranged to obtain image data
of images printed on the sheet. The detected image data
is compared to the original image data as provided in the
print job. In this manner graphical deviations, such as
print artifacts or other indicators of lowprint quality canbe
determined. In a basic example, the controller is ar-
ranged for a pixel-to-pixel color comparison of the printed
image with respect to its image data as defined by the
print job. Deviating prints can be re-directed to the reject
collector 60, while the image order in the final stack can
be maintained by sending the corresponding images
trailing deviating sheet to the second stack holder 70.
The images for deviating sheet are then printed on a
blank sheet, which is effectively inserted between the first
and second portions of the stack in any of the above
described embodiments.
[0070] It will be appreciated that in this example, the
blank sheetswithin thenon-printingperiodaredirected to
the reject tray60. Inanother example, blanksheetswithin
the non-printing period are returned via the duplex loop to
the print assembly for printing a front side image thereon.
The returned blank sheet then effectively takes the place
on the transport path section 33 where otherwise a blank
sheet would have been inserted from the input section 4.
This reduces media waste even further.
[0071] It will further be appreciated that in the above
example the first sheet A1 need not be the last sheet in a
print job, just as the last sheet A12 need not be the last
sheet. The sheet A1 directly upstream of the non-printing
period inFig. 10canbeanysheet ina streamof sheets for
a print job. For example, the number of sheets to be
stacked on the second stack holder 70 may be limited
or restricted to a predefined, so that after transferring the
stack from the second stack holder 70 to the first stack

holder 54, stacking on the joint stack on the first stack
holder 54 is continued.
[0072] Fig. 19 illustrates the transfer of the second
portion of the stack from the second stack holder 70 to
the first stack holder 54. The second stack holder 70 is
positioned over the first stack holder 54. The second
stack holder 70 comprises the trailing portion of the stack
with images in the image order. The first stack holder 54
comprises the upstream sheets of the stack with the
image arranged according to the image order. On top
of the first portion of the stack on the first stack holder 54
are one or more re-print sheets, which comprise one or
more images that were removed with their respective
sheet(s) to the reject collector 60. The retention element
72 s positioned against a bottom portion of the second
portion on the second stack holder 70. The retention
element 72 is on the side of the second portion, from
which side the second stack holder 70 will be withdrawn.
Preferably, thesecondstackholder 70 ispositionedclose
or to in contact with the top re-print sheet. Optionally, a
further retention element 73 may be positioned against
the first portion of the stack, at least at or near the top,
similar to the retention element 72.
[0073] Fig. 20 illustrates the second stack holder 70
being retracted from in between the first and second
portions of the stack. The retention elements 72, 73
prevents the portions of the stack from moving horizon-
tally, so that these remain overlapping. The second stack
holder 70 passes by the retention elements 72, 73 until it
has been fully retracted from the stack, as shown in Fig.
21. Thereby, the portions of the stack can be joined into a
stack comprising all images in the correct image order
due to the effective insertion of the re-print sheets.
[0074] Fig. 22 illustrates a user interface 7. The user
interface 7 is configured to display a print job indicator 91.
Relative to theprint job indicator 91, theuser interface7 is
arranged to show a reject indicator 92. The reject indi-
cator 92 is designed to show whether sheets have been
selected for re-direction to the reject collector 60. The
reject indicator 92 may further indicate which sheets
and/or images have been re-directed. Additionally, a
reject action or information indicator 93 maybe displayed
to inform an operator of relevant information regarding
the re-directed sheets. The reject action or information
indicator 93may inform theoperatore.g. toaddadditional
blank sheets to the input stack holder 46, indicate a root
cause for the re-direction of the sheets, or suggest any
other relevant action for the operator.
[0075] Although specific embodiments of the invention
are illustrated and described herein, it will be appreciated
by those of ordinary skill in the art that a variety of
alternate and/or equivalent implementations exist. It
should be appreciated that the exemplary embodiment
or exemplary embodiments are examples only and are
not intended to limit the scope, applicability, or config-
uration in any way. Rather, the foregoing summary and
detailed description will provide those skilled in the art
with a convenient road map for implementing at least one
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exemplary embodiment, it being understood that various
changesmaybemade in the functionandarrangementof
elementsdescribed inanexemplaryembodimentwithout
departing from the scope as set forth in the appended
claims and their legal equivalents. Generally, this appli-
cation is intended to cover any adaptations or variations
of the specific embodiments discussed herein.
[0076] It will also be appreciated that in this document
the terms "comprise", "comprising", "include", "includ-
ing", "contain", "containing", "have", "having", and any
variations thereof, are intended to be understood in an
inclusive (i.e. non-exclusive) sense, such that the pro-
cess, method, device, apparatus or system described
herein is not limited to those features or parts or elements
or steps recitedbutmay includeotherelements, features,
parts or steps not expressly listed or inherent to such
process, method, article, or apparatus. Furthermore, the
terms "a" and "an" used herein are intended to be under-
stood as meaning one or more unless explicitly stated
otherwise. Moreover, the terms "first", "second", "third",
etc. are used merely as labels, and are not intended to
impose numerical requirements on or to establish a
certain ranking of importance of their objects.
[0077] The present invention being thus described, it
will be obvious that the same may be varied in many
ways. Such variations are not to be regarded as a de-
parture from the spirit and scope of the present invention,
and all such modifications as would be obvious to one
skilled in the art are intended to be included within the
scope of the following claims.

Claims

1. A method of stacking sheets (A1-A14), comprising
the steps of:

- removing at least one selected sheets (A1-
A14) from a stream of sheets (A1-A14) desig-
nated for forming a stack with a queue of images
(F1-F12, B1-B12) thereon in a predetermined
image order, characterized by:
- directing sheets (A1-A14) upstream of the at
least one selected sheet (A1-A14) in the stream
to a first stack holder (54) to stack these accord-
ing to predetermined image order;
- directing sheets (A1-A14) downstreamof theat
least one selected sheet (A1-A14) in the stream
to a second stack holder (70) different from the
first stack holder (54) to stack these according to
the predetermined image order;
- printing theoneormore images for theselected
sheets (A1-A14) on at least one re-print sheet
(A1-A14) added to the stream and directing the
printed at least one re-print sheet (A1-A14) to
the first stack holder (54), so that the at least one
re-print sheet (A1-A14) is stacked on the pre-
viously stacked sheet (A1-A14) according to the

image order.

2. The method according to any of the previous claims,
further comprising the step of:

- transferring the sheets (A1-A14) from the sec-
ond stack holder (70) onto the sheets (A1-A14)
on the first stack holder (54), so that the sheets
(A1-A14) in the joint stack on the first stack
holder (54) are in the image order.

3. The method according to any of the previous claims,
further comprising the step of the second stack
holder (70) moving into a working position of a stack-
er (53) after the first stack holder (54) has moved
away from said working position.

4. The method according to any of the previous claims,
further comprising the steps of:

- inspecting the sheets (A1-A14) for deviations;
and
- if a sheet is determined to compriseadeviation,
selecting said sheet (A1-A14) for removal from
the transport path and directing it to a reject
collector different (60) from the first and second
stack holders (54, 70).

5. Themethodaccording toclaim4,wherein theat least
one selected sheet (A1-A14) comprises at least one
front side printed sheet (A1-A14) on a second pass
towards the print assembly (31) for printing a back
side image on it.

6. The method according to claim 5, further comprising
the steps of:

- returning front side printed sheets (A1-A14)
upstreamof the selected front side printed sheet
(A1-A14)to the print assembly (31) for back side
printing; and
- re-scheduling front side images (F1-F12)
scheduled for printing on blank sheets (A1-
A14) in the stream to blank sheets (A1-A14)
trailing the at least one selected sheet (A1-
A14) in the image order.

7. The method according to claim 5 or 6, further com-
prising re-scheduling front side images (F1‑12) and
back side images (B1-B12) initially assigned to the at
least one selected sheet (A1-A14) to a blank sheet
(A1-A14) added to the stream, so that it trails at least
the last of the returning front side printed sheets (A1-
A14).

8. The method according to any of the previous claims,
wherein blank and front side printed sheets (A1-A14)
are interwoven in the stream upstream of a print
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assembly (31).

9. Themethodaccording toclaim8,wherein theat least
one selected sheet (A1-A14) comprises at least two
subsequent sheets (A1-A14).

10. A sheet printer (1) comprising:

- a stacker assembly comprising at least one
stacker (53) and a first and second stack holder
(54, 70) for forming a stack of sheets (A1-A14)
thereon;
- a print assembly (31) positioned along a trans-
port path comprising a loop (35) for returning
front side printed sheets (A1-A14) to the print
assembly (31);
- a detector (15; 150) for inspecting the sheets
(A1-A14) for deviations;
- a reject collector (60) positioned along the
transport path;
- a controller (37) configured to:

- direct at least one sheet (A1-A14) deter-
mined to comprise a deviation to the reject
collector (60), thereby preventing said at
least one deviating sheet (A1-A14) from
being stacked by the stacker assembly,

characterized in that the controller (37) is
further configured to:

- direct sheets (A1-A14) upstream of the at
least one deviating sheet (A1-A14) to the
stacker assembly to be stacked on the first
stacker holder (54) according to a predeter-
mined image order;
- direct sheets (A1-A14) downstream of the
at least one deviating sheet (A1-A14) to the
stacker assembly to be stacked on the sec-
ond stacker holder (70) according to a pre-
determined image order;

- re-assign images (F1-B12) originally to be
printed the at least one deviating sheet (A1-
A14) to at least one re-print sheet (A1-A14) for
printing thereon, which at least one re-print
sheet (A1-A14) is directed to the first stack
holder (54) to be stacked on the sheets (A1-
A14) thereon according to the image order.

11. The printer (1) according to claim 10, further com-
prising an actuator for moving the second stack
holder (70) with respect to the first stack holder
(54) for transferring sheets (A1-A14) from the sec-
ond stack holder (70) to the first stack holder (54), so
that a combined stack of sheets (A1-A14) corre-
sponding to the image order is formed.

12. The printer (1) according to claim 10 or 11, wherein
the controller (37) is further configured to perform a
protective action to prevent contact between a sheet
(A1-A14)determined tocompriseadeviationand the
print assembly (31), duringwhich protective action at
least one sheet (A1-A14) passes the print assembly
(31) without printing on it.

13. The printer (1) according to claim 12, wherein the
printer (1) comprises a duplex loop (35) for returning
front side printed sheets (A1-A14) to the print as-
sembly (31) for printing a back side image (B1-B12)
thereon, wherein the at least one non-printed sheet
(a1-A14) is at least one front side printed sheet (a1-
A14), and wherein the controller (37) is configured
for:

- printing the corresponding back side images
(B1-B12) on front side printed sheets (A1-A14)
trailing the non-printed sheets (A1-A14) on the
transport path during the protective action and
directing these to the second stack holder (70)
for stacking them according to the image order;
and
- re-scheduling to be printed front side images
(F1-F12) to blanks sheets (A1-A14) trailing the
non-printed sheets (A1-A14) on the transport
path during the protective action and directing
these to the second stack holder (70) for stack-
ing them according to the image order.

14. The printer (1) according to claim 12 or 13, wherein
the controller (37) is further configured for:

- inserting blank sheets onto the transport path
proportional to a number of sheets directed to
the reject collector;
- and re-scheduling a front and a back side
image originally assigned to a non-printed front
side printed sheet to a blank sheet and directing
it to the second stack holder to be stacked there-
on in the image order.

15. A computer program comprising instructions which,
when the program is executed by a printer according
to any of the claims 10 to 14, cause the printer (1) to
carry out the method according to any of the claims 1
to 9.
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