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PRINTING INDICIA INDICATING AN INTENDED LOCATION OF A FOLD LINE

BACKGROUND

[0001] Folding apparatus may be used to form folds in a medium such as paper,
card or plastic sheeting, for example to form structures or folded articles such as leaflets
and the like. In some examples, folding apparatus use plates and/or rollers to form a fold,
for example pressing down on a loop formed within @ medium.

BRIEF DESCRIPTION OF DRAWINGS

[0002] Non-limiting examples will now be described, with reference to the
accompanying drawings, in which:

[0003] Figure 1 is a simplified schematic of an example print apparatus;

[0004] Figure 2 is an example of an indicia which may be printed by the print
apparatus;

[0005] Figures 3a-3c are examples of media sheets bearing indicia and
comprising fold lines;

[0006] Figure 4 is an example of a media sheet bearing indicia and registration
marks;

[0007] Figure 5 is a simplified schematic of another example print apparatus;

[0008] Figure 6 is a flowchart of an example of a method of recalibrating a folding
apparatus associated with a print apparatus; and

[0009] Figure 7 is an example of a non-transitory machine readable memory
associated with a processor.

DETAILED DESCRIPTION

[0010] Figure 1 is a schematic representation of a print apparatus 100
comprising a printing unit 102 and a controller 104. The printing unit 102 may comprise
a printing unit 102 capable of printing on a media sheet. For example, the printing
unit 102 may comprise an ink-jet printing unit, a laser printing unit, a thermal printing unit,
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or the like. The controller 104 may control the printing unit 102 to print at least one indicia
indicating an intended location of a fold line, wherein the media sheet is to be folded
along the fold line. The indicia provides an offset gauge such that, when the media sheet
is folded along a formed fold line, the indicia provides an indication of an offset between
the intended location of the fold line and the formed fold line. It is noted that in at least
some of the examples herein, the term “unit” refers to a hardware component of the
apparatus it is associated with. The controller 104 may determine the intended location
of the fold line, for example from data representing a design to be printed by the printing
unit and which is to be folded along at least one fold line. Such a design may for example
comprise an image and an indication of a location of at least one fold line.

[0011] In some examples, the indicia is a visible mark, i.e. is printed in visible ink
or some other colorant. In some examples, the controller 104 is to print at least one
indicia to have a predetermined spatial relationship with, for example to overlie the
intended location of, the fold line.

[0012] An example of an indicia is shown in Figure 2. In this example, the
indicia 200 provides an offset gauge such that, when the media sheet is folded along a
formed fold line, the indicia 200 provides an indication of any offset between the intended
location of the fold line and the formed fold line. In particular, in this example, the
indicia 200 comprises a ‘0’ line 202 which is printed under the control of the
controller 104 so as to coincide with the intended location of the fold line. Such a
position may for example be defined as an offset and/or angle to an edge or some other
reference point on a media sheet. The indicia 200 further comprises a plurality of offset
markers 204, 206, which provide a scale indicating the degree of any offset. A first set of
offset markers 204 appears above the ‘0’ line 202 and indicates a positive offset (i.e.
from a reference such as the edge of a media sheet, these markers mark locations which
are further from that reference than the intended location of the fold line). A second set of
offset markers 204 appears below the ‘0’ line 202 in Figure 2 and indicates a negative
offset (i.e. from a reference such as the edge of a media sheet, these mark locations
which are closer to that reference than the intended location of the fold line). The offset
markers 204, 206 in this examples are labelled with distance measurements (i.e., the
scale comprises printed graduations). In some examples, these distance measurements
may be in a standard measurement unit, for example millimetres or the like. In some
examples, the unit used may relate to a calibration unit of a folding apparatus. In some
examples, an offset between the intended location of the fold line and a formed fold line
is determinable from the position of the formed fold line on the scale.
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[0013] It may be noted that the indicia 200 in this example contains no words,
just graphics and numbers and thus can be used world-wide without any need of
translation.

[0014] Although the indicia 200 shown in Figure 2 has a particular form, other
indicia are possible. For example, an indicia may comprise spatially separated points, at
least some of which may be joined by a fold line formed in the intended position.
Moreover, in other examples, the markings of the indicia may not be intended to be
placed along the fold line, which may for example be marked as a void, or be indicated
by the tip of at least one marker shape such as arrows or the like. An indicia may
comprise at least one longitudinal element (such as the ‘0’ line 202 and the parallel
portions of the offset markers 204, 206), which is intended to lie along or parallel to at
least part of a fold line. In some examples, a plurality of indicia may be associated with
the intended location of a single fold line.

[0015] In methods of forming fold lines in a media sheet using folding apparatus,
the intended location of the fold lines may be determined in advance. In some examples
folding apparatus is associated with, or comprises a part of print apparatus 100 (or the
print apparatus 100 may be associated with or comprise folding apparatus). In some
examples, the location of a fold is specified along with the specification of a printed
design. Folding apparatus can suffer from misalignment. This may be for example a
physical misalignment between a printing unit 102 and a folding apparatus. For
example, respective conveying mechanism (for example, at least one endless belt or
rollers or the like) of a printing unit 102 and a folding apparatus may not be correctly
aligned. In other examples, the internal components of a folding apparatus may shift or
become misaligned. This can result in a discrepancy between the intended location of a
fold line and the actual placement of that line by the folding apparatus.

[0016] It may be the case that folding of printed material occurs in line with the
printing process itself. In such a case, such a discrepancy can result in a poor quality or
even unusable folded article. In the event of such a discrepancy, it may be possible to
reconfigure at least part of the folding apparatus and/or its relationship to a printing
unit 102. Use of a printed indicia, for example as described herein, may provide a visual
indication of a discrepancy. In some examples, a degree of offset may be read directly
by a user (for example, a service engineer or the like). In other examples, a degree of
offset may be reviewed using image capture and image processing methods. For
example, it may be determined from observation if an actual fold line is not aligned with a
component of the indicia (in the example of Figure 2, the ‘0’ line 202). A gauge providing
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an indication of a degree of discrepancy (in the example of Figure 2, the actual fold may
be formed along one of the offset markers 204, 206) may in turn assist in realignment
and/or recalibration or the like. In examples where a fold is formed, it may be that, in a
given view of the media sheet, part of an indicia may remain visible while another part is
obscured. In some examples, the indicia may be designed such that a partial view
provides an indication of the offset. Such an arrangement may be compared to a point
marker, for instance: when such a marker is not visible, this may be in an indication of a
mis-placement of a fold line, but the degree of displacement and/or the type of
displacement (for example, lateral or angular) may not be apparent.

[0017] In some examples, the printed indicia may be relatively less complex, or
consume less by way of printing resources, than an image which it is intended that a
folded printed article bears. To consider just one example, the print apparatus 100 may
be intended for use in printing a leaflet or map which may for example comprises a
number of colors, may be printed to a high quality and may for example comprise a
glossy finishing overcoat. Such an image may be relatively time consuming and costly to
produce, and, if a fold line is misplaced, the leaflet or map may be discarded. Therefore,
the indicia 200 may be printed as a calibration stage (which may in some examples be
iterated until any offset is resolved), and any misalignment corrected before the intended
image is printed. This may mean that there are no poorly folded articles produced, and
therefore printing resources may be conserved. Such calibration may be carried out in
advance of, or during (for example, periodically during), a print run.

[0018] In other examples, an indicia may be printed with an image. It may be
acceptable to display a visible indicia along with the image. In some examples, however,
indicia may be invisible to the human eye, but detectable under, for example ultraviolet
light. An image of such indicia may be acquired by a user or by an image capture
device, such as a camera, the media sheet being for example illuminated by an
appropriate light source, and used for on-going recalibration of the folding apparatus
without disrupting a visual impression produced by any other image which is intended to
be visible to the human eye.

[0019] Figures 3a-3c show a sheet of media 300 comprising a formed fold
line 302 (shown as a dotted line) and two printed indicia 200. In this example, the
indicia 200 are provided within a printed circle. This increases their overall size and may
mean that portion of the indicia 200 is visible even if a formed fold line is beyond the
limits of the scale. The fold line 302 divides the sheet 300 into two portions 300a, 300b
(which are rectangular for Figures 3a and 3b, and trapezoid in shape in the example of
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Figure 3c). It will be appreciated that, once folded, one of these portions 300a, 300b may
be obscured depending on the viewing angle. In each example, the ‘0’ line of the
indicia 200 is printed so as to lie along the intended location of the fold line. In other
examples, there may be more indicia 200 associated with a fold line, or fewer.

[0020] In the example of Figure 3a, the fold line 302 coincides with the ‘0’ line of
the indicia 200, indicating that the fold line has formed in the intended location.

[0021] Figure 3b shows an example in which the fold line 302 is offset, but
substantially parallel to, the ‘0’ line 202 of the indicia 200. This indicates a lateral offset
between the intended and actual location of the fold line 302. In the example of the
figure, the fold line 302 is aligned with the -7 offset marker. This may for example
indicate that the fold line is seven units (for example, seven millimetres) closer to a
reference point such as a page edge than is intended. In some examples, this may
indicate that, in order to correct the misplacement, an apparatus used to form the fold
may be adjusted by seven units (for example, seven notches on a positioning dial or the
like).

[0022] Figure 3c shows an example in which the fold line 302 is at an angle to
the ‘0’ line of the indicia 200. In this example, there is more than one indicia associated
a fold line. The degree of angular offset can be determined by the difference between
the offset markers intersected by the fold line 302. In particular, in the example of Figure
3c, the actual fold line 302 intersects a first indicia 200 at the -5 offset marker and a
second indicia 200 at a +2 offset marker. If the distance between the indicia 200 is
known, this can be used to derive an angular offset. The angular offset may be quantified
as an absolute value (for example, a skew could be determined to be, for example, 3mm
(or any other number of any defined unit of measurement) between points a given
distance apart, which may be the distance between the indicia 200) or a relative value
(for example 3mm per meter (or any other number of any defined unit of measurement)).

[0023] Thus it can be seen that, in this example, each indicia 200 provides an
offset gauge providing an indication a lateral offset, and a plurality of the indicia 200 can
be used to provide an indication of an angular offset. In this example, either a crease
marking the fold line 302 through the indicia 200 or the portions of an indicia 200 visible
on one side of the fold line 302 can be used to indicate a degree of recalibration to be
carried out. Although more than one indicia 200 is used to determine an offset in this
example, it may be that an indicia which provides an indication of an angular offset is
provided (for example, comprising linear elements extending at different angles, wherein
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the offset may be determined according to which linear element lies parallel to a formed
fold line).

[0024] Figure 4 shows an example of a printed media sheet400. In this
example, the media sheet 400 is to be folded twice along its length and once along its
width. Two indicia 200 are printed to overlie spaced locations along each intended
location of the fold line (although in other examples, there may be one indicia, or more
than two indicia). In this example, the printed media sheet 400 has been printed by a
print apparatus 100 in which the controller 104 controls the printing unit 102 to print at
least one registration mark 402 to indicate a registration or mis-registration of the printing
unit 102 and the media sheet 400. In particular, in this example, the controller 104
controls the printing unit 102 to print four registration marks 402, one in each corner of
the sheet 400. In this example, the marks 402 are arranged such that, in the event of
mis-registration between the printing unit 102 and the media sheet 400, at least one of
the marks 402 will be at least partially outside the intended print area. In some
examples, the intended print area may comprise the entire printable region of a
sheet 400 (for example, the region of the sheet which the print unit 102 may apply a
colorant such as an ink or toner). The controller 104 may determine the location in which
to print the registration marks, for example from data indicating the size and shape of the
media sheet.

[0025] The registration marks 402 may provide a registration gauge providing an
indication of an amount of a mis-registration. In this example, the registration marks 402
provide a registration offset gauge such that a portion of registration mark 402 which is
printed within the intended print area provides an indication of the degree of mis-
registration between the printing unit 102 and the media sheet 400. In particular, the
registration marks 402 provide a plurality of corner markings, each associated with a
depth. If a registration mark 402 is partially missing, this is an indication of a mis-
registration, and the outmost marking which still appears is indicative of the degree of
mis-registration. In some examples, the registration marks 402 may be associated with a
standard measurement unit, for example millimetres or the like. In some examples, the
unit used in relation to the markings may relate to a calibration unit of the print
apparatus 100.

[0026] An example of a misaligned sheet is represented with a dotted
outline 400a. In this example, portions of the upper two and the lower left registration
marks 402 fall outside the page so would not be printed. The registration marks 402
which are cut off on the top edge are cut off at the ‘10" marker, whereas the registration
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marks 402 which are cut off on left top edge are cut off at the ‘15" marker. This indicates
a vertical misalignment of 10 units and a horizontal mis-alignment of 15 units, which may
for example be corrected by recalibrating the print apparatus 100.

[0027] The difference between the retained portions of two registration
marks 402 may provide an indication of skew, for example quantified by a unit length, for
example, the skew or angular offset may be quantified as x mm per meter, or more
generally to an offset difference edge to edge per given distance. In other examples,
the registration marks 402 may comprise angularly extending longitudinal portions, which
may provide an indication of skew.

[0028] As in this example registration marks are provided in each corner, a mis-
registration in any direction may be noted and quantified using the numbers printed in
association with the longitudinal portions of the marks 402. In other examples, the
marks 402 may have different forms, for example having any form which may be readily
determined by a user or by image analysis to have a section thereof missing. In some
examples, intermediate marker lines may be provided to provide a more accurate
indication of mis-registration.

[0029] While determining a print misalignment may be used purely to detect
misalignment between the printing unit 102 and the media sheet 400, by printing a
registration mark 402 at the same time as printing an indicia 200 associated with an
intended location of the fold line, it can be determined whether an offset between the
intended location of the fold line and the actual location of the fold line is due to a print
misalignment or a folding apparatus misalignment. Further, printing both indicia and
registration marks on the same sheet may allow calibration methods (i.e. calibration of
the printing unit alignment, calibration of the folding apparatus and/or calibration of the
alignment between the printing unit and a folding unit) to be combined, simplifying the set
up a print apparatus.

[0030] Figure 5 shows a print apparatus 500 comprising a printing unit 502 and a
controller 504 and further comprising a folding apparatus 506. A feed input 508 into the
folding apparatus 506 is associated with an output 510 of the printing unit 502. In this
example, the feed input 508 and the output 510 are shown as roller pairs, but other
inputs and outputs may be provided.

[0031] The folding apparatus 506 is intended to fold media sheets output by the
printing unit 502 along at least one fold line. In this example, the folding apparatus 506
comprises a stopper 512 and a roller pair 514. The stopper 512 arrests the leading edge
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of a media sheet 516, and the continued feed of that sheet 516 by the feed input 508
causes a loop to be formed in the media sheet 516. The loop is captured by the roller
pair 514, which draw in and press on the loop to form a fold. The distance between the
roller pair 514 and the stopper 512 sets the location of the fold. In this example, as
indicated by the arrows, the position of stopper 512 may be adjusted to vary the location
of the fold, in particular, the distance of the fold from the leading edge.

[0032] This is just one example of a folding apparatus 506 and other examples
may be used. In other examples, the folding apparatus 506 may comprise at least one
pressing plate arrange to press on a loop of media sheet to form a fold, or some other
folding mechanism. In other examples, the folding apparatus 506 may create a plurality
of folds, for example, comprising a plurality of roller pairs or fold plates and/or by
recirculating the media sheet 516 within the folding apparatus 506.

[0033] In this example, the controller 504 controls the folding apparatus 506 as
well as the printing unit 502. In some examples, the print apparatus 500 may comprise a
user input, for example an interface which may comprise a button or touchscreen
interface, or may be controlled by a connected processing apparatus.

[0034] In some examples, calibrating the folding apparatus 506 may comprise
adjusting the position of a stopper 512 (or any other internal mechanism which sets the
location of a fold). In some examples, calibrating the folding apparatus 506 may
comprise ensuring that the folding apparatus 506 and the printing unit 502 are correctly
aligned.

[0035] In some examples, the print apparatus 500 may be a high volume print
apparatus. The print apparatus 500 may be a large format print apparatus, arranged to
print and fold large format plots (for example, intended to process a sheet of media larger
than 29.7cm by 42.0cm, or A3, size). In some examples, a user may control print
apparatus 100, 500 according to the method set out in Figure 6 (which method may also
be used with other apparatus).

[0036] In block 602, an intended location of at least one fold line to be formed in
a sheet of print media is determined (for example from received printing data, which may
be indicative of a design to be printed on a media sheet and folded, or following user
input, or the like). Block 604 comprises printing a sheet of print media with an offset
gauge indicating the intended location of the fold line. For example, this may comprise
an indicia, such as the indicia 200 shown in Figure 2. Block 606 comprises controlling a
folding unit (for example, a folding apparatus 506) to fold the sheet of print media along a
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fold line. Block 608 comprises recalibrating the folding unit in the event that an offset
between the intended location of the fold line and the fold line formed by the folding unit
is evident.

[0037] In some examples, block 608 may comprise recalibrating the folding unit
based on a user input, i.e. a user may observe a misalignment between a printed offset
gauge and the actual location of a fold line and input an adjustment in light of the
observed misalignment. In other examples, the offset may be identified by capturing an
image of at least part of a printed offset gauge, and the recalibration may be carried out
automatically.

[0038] Block 608 may comprise recalibrating the folding unit by an amount
indicated by the offset indicated by the printed offset gauge.

[0039] In some examples, a method may further comprise printing a sheet of
print media with a print registration mark providing an offset gauge for print registration
(for example, a registration mark 402 as shown in Figure 4). In such example, the
location of the print registration marks may be determined, for example, from data
characterising the shape and size of the sheet of print media.

[0040] Such a method may allow for ease of adjustment of the printing and/or
folding alignment. For example, a user may prepare a print job but, prior to ordering the
print job, request print of a calibration plot bearing indicia or gauges. The may be printed
with the settings to be used for the print job such as the page set up, output destination,
fold apparatus settings, and the like. Once is printed, such a calibration plot may bear the
gauge, for example a pattern or indicia, and which may allow an easy and accurate
reading of the offset parameters. In some examples, the offsets may be read from the
folded article and entered into the apparatus to perform recalibration. Such recalibration
may be carried out iteratively in some examples, for example until an offset is resolved.

[0041] This therefore provides a fast and simple method for calibrating a folding
apparatus. In examples where the folding apparatus is integrated with a printing unit,
this provides a convenient calibration process of an end-to-end solution printing
apparatus. When compared to solutions such as measuring location of the folds directly
with a ruler or the like, the approach proposed herein is quicker and/or less error prone.

[0042] Where a registration mark is also printed, this provides confidence that an
indicia associated with a fold line is printed in a correct location.
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[0043] Figure 7 shows a non-transitory machine readable medium 700 and a
processing apparatus 702. The machine readable medium 700 stores instructions,
which, when executed by the processing apparatus 702, cause the processing
apparatus 702 to determine an intended location of a fold line in a printed media sheet;
and to print at least one indicia on a media sheet, the at least one indicia providing an
offset gauge to indicate an offset between the intended location of the fold line and a fold
line formed in the media sheet. Such an offset gauge may for example be an indicia 200
as shown in Figure 2. The instructions may further be to cause the processing apparatus
to print at least one registration mark to indicate a registration or mis-registration of the
printing unit and the media sheet. Such registration marks may for example be
registration marks 402 as shown in Figure 4.

[0044] The present disclosure can be provided as methods, systems or machine
readable instructions, such as any combination of software, hardware, firmware or the
like. Such machine readable instructions may be included on a computer readable
storage medium (including but is not limited to disc storage, CD-ROM, optical storage,
etc.) having computer readable program codes therein or thereon.

[0045] The present disclosure is described with reference to a flow chart
according to an example of the present disclosure. Although the flow diagrams described
above show a specific order of execution, the order of execution may differ from that
which is depicted. It shall be understood that each block in the flow charts, as well as
combinations of the blocks in the flow charts and/or block diagrams can be realized by
machine readable instructions.

[0046] The machine readable instructions may, for example, be executed by a
general purpose computer, a special purpose computer, an embedded processor or
processors of other programmable data processing devices to realize the functions
described in the description and diagrams. In particular, a processor or processing
apparatus may execute the machine readable instructions. Thus functional modules of
the apparatus and devices (for example, the controller 104, 504) may be implemented by
a processor executing machine readable instructions stored in a memory, or a processor
operating in accordance with instructions embedded in logic circuitry. The term
‘processor’ is to be interpreted broadly to include a CPU, processing unit, ASIC, logic
unit, or programmable gate array etc. The methods and functional modules may all be
performed by a single processor or divided amongst several processors.
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[0047] Such machine readable instructions may also be stored in a computer
readable storage that can guide the computer or other programmable data processing
devices to operate in a specific mode.

[0048] Such machine readable instructions may also be loaded onto a computer
or other programmable data processing devices, so that the computer or other
programmable data processing devices perform a series of operations to produce
computer-implemented processing, thus the instructions executed on the computer or
other programmable devices realize functions specified by block(s) in the flow charts.

[0049] Further, the teachings herein may be implemented in the form of a
computer software product, the computer software product being stored in a storage
medium and comprising a plurality of instructions for making a computer device
implement the methods recited in the examples of the present disclosure.

[0050] While the method, apparatus and related aspects have been described
with reference to certain examples, various modifications, changes, omissions, and
substitutions can be made without departing from the spirit of the present disclosure. It is
intended, therefore, that the method, apparatus and related aspects be limited solely by
the scope of the following claims and their equivalents. It should be noted that the
above-mentioned examples illustrate rather than limit what is described herein, and that
those skilled in the art will be able to design many alternative implementations without
departing from the scope of the appended claims. Features described in relation to one
example may be combined with features of another example.

[0051] The word “comprising” does not exclude the presence of elements other
than those listed in a claim, “a” or “an” does not exclude a plurality, and a single
processor or other unit may fulfil the functions of several units recited in the claims.

[0052] The features of any dependent claim may be combined with the features
of any of the independent claims or other dependent claims.
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CLAIMS

1. A print apparatus comprising:

a printing unit;

a controller to control the printing unit to print a media sheet with at least one
indicia indicating an intended location of a fold line, wherein the media sheet is to be
folded along the fold line;

wherein the controller is to control the printing unit to print the at least one indicia
to provide an offset gauge such that, when the media sheet is folded along a formed fold
line, the indicia provides an indication of an offset between the intended location of the
fold line and the formed fold line.

2. The print apparatus according to claim 1 in which the controller is to control the
printing unit to print the at least one indicia to overlie the intended location of the fold line.

3. The print apparatus according to claim 1 in which the controller is to control the
printing unit to print the at least one indicia to provide an offset gauge comprising a scale.

4. The print apparatus according to claim 1 in which the offset gauge provided by
the at least one indicia provides an indication of a lateral offset.

5. The print apparatus according to claim 1 in which the controller is to control the
printing unit to print a plurality of indicia to indicate the intended location of a fold line, the
controller being to print the plurality of indicia such that, when the media sheet is folded
along a formed fold line, the plurality of indicia provide an indication of an angular offset
of the formed fold line from the intended location of the fold line.

6. The print apparatus according to claim 1 in which the controller is to determine
the intended location of the fold line from data representing a design to be printed by the

printing unit.
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7. The print apparatus according to claim 1 in which the controller is further to
control the printing unit to print at least one registration mark to indicate a registration or
mis-registration of the printing unit and the media sheet.

8. The print apparatus according to claim 6 in which the controller is to control the
printing unit to print the at least one registration mark so as to be at least partially outside
an intended print area in an event of mis-registration between the printing unit and the
media sheet.

9. The print apparatus according to claim 8 in which the controller is to control the
printing unit to print the at least one registration mark which provides a registration gauge
such that a portion of registration printed within the intended print area provides an
indication of the degree of mis-registration between the printing unit and the media sheet.

10. The print apparatus according to claim 1 which further comprises a folding unit
intended to fold the media sheet along at least one fold line.

11. A non-transitory machine readable medium comprising instructions, which, when
executed by a processing apparatus, cause the processing apparatus to:

determine an intended location of the fold line in a printed media sheet; and

print at least one indicia on a media sheet, the at least one indicia providing an
offset gauge to indicate an offset between the intended location of the fold line and a fold
line formed in the media sheet.

12. The non-transitory machine readable medium according to claim 11 in which the
instructions comprise instructions which, when executed by the processing apparatus
cause the processing apparatus to:

print at least one registration mark to indicate a registration or mis-registration of
a printing unit printing the at least one registration mark and the media sheet.

13. A method comprising:
determining an intended location of a fold line to be formed in a sheet of print

media;
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printing a sheet of print media with an offset gauge indicating the intended
location of the fold line;
controlling a folding unit to fold the sheet of print media along a fold line; and
recalibrating the folding unit in the event that an offset between the intended
5 location of the fold line and the fold line formed by the folding unit is evident.

14. The method according to claim 13 comprising recalibrating the folding unit by an
amount indicated by an offset indicated by the printed offset gauge.

10 15. The method according to claim 13 comprising printing the sheet of print media
with a print registration mark providing a print registration offset gauge.
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