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Description
BACKGROUND

[0001] The presentinvention is directed to providing a
printer, typically a wide format or extra wide format print-
er, that is capable of printing onto media provided as roll
stock or as single sheets of discontinuous media, and
also onto single separate sheets of flimsy media and onto
relatively small discrete articles that may be flimsy or stiff,
and to a method of printing such items.

[0002] Digital printing is widely used for printing post-
ers, wall decorations, signs and the like. The material to
be printed, if flexible, is typically provided on a continuous
roll as what is commonly known as roll stock which is
advanced roll to roll past the print head. Sometimes how-
ever, particularly when printing onto a stiff material, the
material to be printed is provided in sheet form and the
printing technique is then known as flat bed printing.
[0003] In all printing technologies advancing systems
are required to accurately position the material to be print-
ed with respect to the printing head. Even a small devi-
ation from the correct positioning results in noticeable
printing defects. Unfortunately, the wider the sheet, the
greater the tendency for it to be warped or misaligned
whilst being fed past the printer head.

[0004] To save space and equipment costs, it is useful
for a single machine to be able to operate as both a flat
bed printer and as a roll to roll printer. The wider the
material to be printed, the more difficult it is to obtain
alignment, and providing a single wide format printer that
is capable of both flat bed and roll to roll printing, though
desirable, is not easily achieved.

[0005] WO04037543 to Nur Macroprinters LTD., titled
"Advancing System and Method for a Digital Printing Ap-
paratus”, describes a printer apparatus comprising a
printing head system and an advancing system. The
printing head includes a print head assembly mounted
for movement along at least one horizontal axis with re-
spect to a printing area. The advancing system is con-
figured and operable for enabling to selectively locate
the printing areain either one of afirstor a second printing
plane arranged in vertically spaced-apart relationship,
thereby selectively exposing the first or second printing
plane to the print head assembly for printing. The first
and second printing planes are defined by, respectively,
a first flat-bed assembly and a second roll-to-roll assem-
bly of the advancing system.

[0006] NurMacroprinter’s solution requires moving the
printer head from one printing plane to another. In each
printing mode the printer head moves over a relatively
wide table in two directions. The two printing modes use
different printing tables. Moving from one printing mode
to another in this manner is likely to be time consuming.
Furthermore, since the printer head may be moved with
respect to the substrate to be printed in three directions,
accurate, repeatable alignment and ease of moving from
one printing type to the other is not easy. Because two
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printing tables are used, both require calibrating to attain
planarity in a parallel plane to the movement of the printer
head, and this is not easily achieved since the printing
tables have a tendency to warp. Indeed movement of the
printing table is best avoided. Furthermore, the machine
footprint is large relative to the width of the media that
can be printed because there are two printing areas that
cannot be used at once.

[0007] US 6,296,403 to Scitex Vision describes a dual-
mode printer for printing on both flexible and rigid sub-
strates that includes a table for providing a substantially
planar support surface for supporting a substrate there-
upon. A flexible-substrate feed system is configured to
feed a flexible substrate in a given feed direction across
the support surface. The printer has a print head config-
ured for depositing a printing medium on a substrate as
part of a printing process. A motion system is configured
to generate relative displacement between the print head
and the support surface in atleast afirst direction parallel
to the feed direction. This combination of components
allows the printer to be used in a flexible-substrate mode
in which relative displacement between the substrate and
the print head is generated at least in part by the flexible-
substrate feed system and in a rigid-substrate mode in
which relative displacement between the substrate and
the print head is generated exclusively by the motion sys-
tem. The table used is a wide table suitable for flat bed
printing, which, when used for roll-to-roll printing, is in-
herently unsuitable as the distance between the rollers
is large, and the flexible substrate to be printed is likely
to assume a wavy surface which adversely affects the
resolution of the printing thereon. Russian Patent
Number RU 2167063 relates to a method of printing
wherein the substrate to be printed is fed roll to roll and
the table moves as well.

[0008] WO05074519 to L & P Property Management
Company describes an apparatus and a method of ink
jet printing that use a system for feeding a substrate lon-
gitudinally relative to a support area and a system for
moving a print head parallel to the direction of the sub-
strate feed. Indexing between transverse scan rows of a
print head is carried out initially by the substrate feed
system and the actual feed distance is measured using
an encoder or other substrate position measurement de-
vice. A controller determines the amount of any error that
occurs between the actual and the desired feed distanc-
es. The controller then sends signals to move the print
head to compensate for any errorin the feed system feed.
Compensating adjustments are then made to the next
subsequent substrate indexing step so that the print head
tends to move back toward its home or zeroed position
with its next correction and does not walk away from this
home position as a result of cumulative movements. For
printers that have bridges that are moveable relative to
the machine frame on which the print head is carried,
print head motion is achieved by moving the bridge, for
example, by actuating a linear servo bridge motion sys-
tem. For fixed bridge roll-to-roll printers, the print head
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can be caused to shift longitudinally on the bridge to make
the correcting movements.

[0009] The controllerfor controlling the amount of error
and the compensation thereof indicate the problems in
obtaining accurate positioning where the bridgehead
moves relative to the support area, the support area
moves relative to the material to be printed, and the ma-
terial to be printed is fed as well.

[0010] Thus, despite the developments described
above, there is a need for a simple, reliable printing ma-
chine that is capable of accurately printing onto continu-
ous substrate roll-to-roll in a first mode, or onto single
sheets in a second mode, where conversion of the ma-
chine from one mode to the other is relatively easy.
[0011] United States Patent Number US 7,901,150, ti-
tled "Dual Mode Printer" and assigned to the present ap-
plicants, discloses a wide or super wide digital printer
comprising a printer head box that reciprocates from left
to right across a wide or super wide printing table having
a length of less than 20 cm that is supported by a fixed
support, and a feed roller and a guiding roller that are
moveably coupled to the fixed support, wherein the wide
or super wide digital printer is configurable as a roll to roll
printer by lowering the feed roller and the guiding roller
to a lowered configuration wherein uppermost parts of
the feed roller and the guiding roller are below upper sur-
face of printing table, or as a discontinuous sheet printer
by raising the feed roller and the guiding roller to a raised
configuration wherein the uppermost parts of the feed
roller and the guiding roller are collinear with the upper
surface of the printing table.

[0012] Though very effective in printing onto relatively
stiff media such as boards of various types, that cannot
be provided as roll stock, the solution proposed in US
7,901,150 has proven limited in its capabilities to print
onto thin sheets of paper or film that lack the integral
stiffness required to be forwarded by the feed rollers,
when not provided as roll stock. It is also unsuitable for
printing onto stiff but discontinuous media having small
dimensions, such as badges, coasters, floor tiles and the
like, unless provided as larger sheets and then singulated
after printing, which is sometimes impossible or undesir-
able for various reasons. It is particularly ineffective at
printing onto discrete, flimsy items having small dimen-
sions, such as for printing additional material onto pre-
printed flyers or onto handkerchiefs, and the like.

SUMMARY OF THE INVENTION

[0013] Afirstaspect is directed to a system for printing
onto discontinuous media comprising a printer, avacuum
pump and a tray; the printer comprising a print head and
a feed roller for roll to roll printing by forwarding media
past the print head; the tray comprising an upper plate
joined to a parallel lower plate by a perimeter edge, the
upper plate and lower plate being separated by a small
separation to form a hollow box bounded by the upper
plate, the lower plate and the perimeter edge, the upper

10

15

20

25

30

35

40

45

50

55

plate being provided with an array of through holes, the
hollow box being coupleable to a vacuum pump for evac-
uation of air from within, such that the discontinuous me-
dia placed over at least a portion of the array of holes is
held in place by suction created by the vacuum pump.
[0014] In one embodiment, the printer comprises a
print table the feed roller and a guiding roller, and is se-
lectively configurable between: a lowered configuration
wherein the feed roller and guiding roller are positioned
below the print table for roll to roll printing onto flexible
media provided as roll stock; a coplanar position wherein
said feed roller, print table and guide roller are in linear
alignment for flat bed printing onto discrete sheets of sub-
stantially stiff media, and a raised configuration wherein
the feed roller and guide roller are positioned above the
print table and the tray is supported by the feed roller and
the guide roller and is separated from the print table by
a clearance gap.

[0015] In one embodiment, each of said pair of rollers
is mounted on a spindle that is fixed to a rocker plate on
each end, each rocker plate being movable about an axle
fixed to the fixed support, the moving of each rocker be-
tween the lowered position, the coplanar position and the
raised position being driven by a drive system, and de-
termined by peg in slot mechanisms, wherein each rocker
comprises a slot therethrough through which a peg fixed
to the fixed support passes, and each rocker can be
moved between three positions to selectively position the
feed roller and guiding roller below, in line with or above
the printing table.

[0016] Typically, the tray is at least 40 inches wide.
[0017] Optionally, the tray is at least 60 inches wide.
[0018] Optionally, the system further comprises a
framework for partially covering the upper plate of the
tray and providing windows into which media to be printed
may be positioned.

[0019] Optionally, the printer is a wide or super-wide
printer.

[0020] Optionally, the system comprises a plurality of
trays arranged alongside each other across the width of
the printer.

[0021] A second aspectis directed to a method of print-
ing onto discontinuous media, by (i) providing a digital
printer comprising a print head, a feed roller and a guide
roller; a vacuum pump and a tray comprising an upper
plate joined to a parallel lower plate by a perimeter edge,
the upper plate and lower plate being separated by a
small separation to form a hollow box, the upper plate
being provided with an array of through holes, the hollow
box being coupleable to the vacuum pump for evacuation
of air from within the hollow box;(ii) positioning the dis-
continuous media on the tray and holding the discontin-
uous media in place on the upper plate by suction pro-
vided by the vacuum pump; (iii) positioning the tray onto
the feed roller and the guiding roller, and (iv) forwarding
the tray past the print head using the feed roller.

[0022] Optionally, the digital printer further comprises
a print table and is selectively configurable in three con-
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figurations by raising and lowering the rollers with respect
to the print table, to selectively print either: (a) onto con-
tinuous media in a roll to roll configuration wherein the
feed roller and the guide roller are in alower configuration
below the print table;(b) onto large sheets of stiff discon-
tinuous media in a flat bed configuration wherein the feed
roller and the guide roller are in line with the print table,
or (c) onto discontinuous media not provided as large
stiff sheets, wherein the feed roller and the guide roller
are positioned in a raised configuration above the height
of print table.

[0023] Optionally, the discontinuous media not provid-
ed as large stiff sheets is flimsy.

[0024] Optionally, the discontinuous media not provid-
ed as large stiff sheets is provided as small discrete ob-
jects.

[0025] Optionally, the tray is at least 40 inches wide.

[0026] Alternatively, the tray is at least 60 inches wide.
[0027] Optionally, step (i) further comprises providing
a framework and positioning the framework to partially
cover the upper plate of the tray, said framework defining
windows into which the discontinuous media to be printed
may be positioned.

[0028] Optionally, step (iii) further comprises aligning
the tray with the feed roller.

[0029] Optionally, aligning the tray with the feed roller
comprises aligning an edge of the tray with one of the
group consisting of an edge of the print table, the feed
roller, a track along which the printer head reciprocates,
and an alignment edge that is itself in fixed alignment
with the print table.

[0030] Optionally, aligning the tray with the feed roller
comprises aligning an edge of the tray with an edge po-
sitioner that is coupleable to a track along which a car-
riage for the printer head reciprocates.

[0031] Optionally, the edge positioner is coupleable to
the carriage.
[0032] Typically, the printer is a wide format printer or

an extra wide format printer.

[0033] Optionally, the system comprises a plurality of
trays that may be positioned alongside each other across
the width of the printer.

[0034] Athird aspectis directed to a tray for supporting
discrete media such that the tray may be positioned on
the feed roller and guide roller of a roll to roll printer to
retrofit the roll to roll printer for printing onto the discrete
media, and moved by the feed roller past a printhead;
the tray comprising an upper plate joined to a parallel
lower plate by a perimeter edge, the upper plate and low-
er plate being separated by a small separation to form a
hollow box, the upper plate comprising an array of
through holes, the tray being coupleable to a vacuum
pump for evacuation of air from within, such that the dis-
continuous media placed over at least a portion of the
array of holes is held in place by suction created by the
vacuum pump.

[0035] Optionally, the perimeter edge comprises at
least one straight edge for accurate positioning with re-
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spect to the feed roller of the printer.

[0036] Optionally, the tray is substantially rectangular.
[0037] Optionally, the tray has a width of at least 40
inches.
[0038] Alternatively, the tray has a width of at least 60
inches.
[0039] Optionally, the roll to roll printer is a wide format

roll to roll printer.

[0040] Optionally, the tray further comprises a frame-
work for partially covering the upper plate and providing
apertures into which the discontinuous media to be print-
ed may be positioned.

BRIEF DESCRIPTION OF THE FIGURES

[0041] For a better understanding of the invention and
to show how it may be carried into effect, reference will
now be made, purely by way of example, to the accom-
panying drawings.

[0042] With specific reference now to the drawings in
detail, it is stressed that the particulars shown are by way
of example and for purposes of illustrative discussion of
the preferred embodiments of the present invention only,
and are presented in the cause of providing what is be-
lieved to be the most useful and readily understood de-
scription of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show
structural details of the invention in more detail than is
necessary for a fundamental understanding of the inven-
tion; the description taken with the drawings making ap-
parent to those skilled in the art how the several forms
of the invention may be embodied in practice.

[0043] In the accompanying drawings:

Fig. 1 is a schematic cross section of a double con-
figuration feed roller system of the prior art, config-
ured for roll to roll printing;

Fig. 2is a schematic cross section of the double con-
figuration feed roller system of Fig. 1, configured for
printing onto discontinuous large stiff substrates;
Fig. 3 is an isometric projection of the drive system
for interchanging between the configuration of Fig.
1 and the configuration of Fig. 2;

Fig. 4 is a schematic cross section of the double con-
figuration feed roller system of the present invention,
configured for printing rigid substrates with roller ta-
bles adjacent to the printer;

Fig. 5a is a schematic illustration of a tray coupled
to a vacuum pump for supporting discontinuous me-
dia which may be flimsy discontinuous media or
small discrete stiff objects;

Fig. 5b is a schematic cross-section through the tray
of Fig. 5a,

Fig. 6 is a schematic illustration showing the tray of
Fig. 5 and a framework that is positionable on the
tray, and which is provided with cut out apertures for
receiving discontinuous media and aiding the align-
ment thereof.



7 EP 2 899 029 A1 8

Fig. 7 is a schematic side view of the rollers, print
table and print head carriage, vacuum tray and
framework, of a triple-mode printer configured for
printing onto (typically) flimsy discrete media, and
Fig. 8 is a schemaitic illustration showing how soon-
to-be-printed discontinuous media 610" may be
loaded into a second framework 620" and after print-
ing the just-printed discontinuous media 610’ in a
first framework 620’, the first framework 610’ may be
removed and switched with the second, already
loaded, framework 620" using the same tray, for
large print runs, and

Fig. 9 illustrates a method of printing onto discontin-
uous media.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0044] In the following description, since the direction
of travel of the printer head is generally referred to as
from side to side, and printing as described herein is gen-
erally referred to as being wide or super-wide printing,
the direction perpendicular to the length of the rollers is
known as the length, despite it being appreciated in wide
and super wide printer especially, the width is the longer
direction.

[0045] There have been attempts to convert flatbed
printers to printonto roll stock, by settingup rollers around
a long table designed for flatbed printing onto rigid sub-
strates. This approach does not produce reasonable re-
sults when printing onto wide or super-wide media, which
may be 3 to 6 meters wide, or more. When printing onto
such wide substrates, the rollers have to be substantive
soas nottobend, and the roll stock substrate to be printed
is stretched unevenly and develops a wavy surface. This
adversely affects the resolution of the printing thereupon.
[0046] Previous United States Patent No. US
7,901,150 to Matan Digital Printing described a digital
inkjet printer that can print onto material fed by two sep-
arate feed configurations, : either a first configuration for
continuous sheet media provided as roll stock, wherein
the feed roller and guide roller are positioned below the
height of the print table, or, onto discontinuous sheets of
stiff media wherein the feed roller and guide roller are
raised to a second configuration such that the feed roller,
print table and guide roller are collinearly aligned.
[0047] Guide wheels may be lowered onto the stiff me-
dia to apply a pressure onto the upper surface of the stiff
media to keep it pressed onto the feed roller.

[0048] The patented technology described in US
7,901,150 to Matan Digital Printing adapts a roll to roll
wide / super wide printer having a short printing table, to
allow printing onto rigid media. A double configuration
feed roller system and a wide / super wide digital printer
100 was disclosed that can be used for digital printing
onto a continuous substrate supplied on a roll, in a roll
to roll printing configuration, or onto a flat sheet in a flat
media printing configuration. With reference to Figs. 1 to
4, an embodiment of Matan’s dual mode digital printer
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100 is schematically shown. The double configuration
described hereinbelow enables the feed roller 116 and
guiding roller 120 to be moved between a lower config-
uration shown in Fig. 1 wherein the upper part of the feed
roller 116 and guiding roller 120 are below the level of
the print table 110, and a collinear configuration shown
in Fig. 2 wherein the feed roller 116 and guiding roller
120 are raised to the height of the print table 110 and are
collinear therewith.

[0049] As shown in schematic cross section in Fig. 1,
when configured for roll to roll printing, the feed roller 116
and guiding roller 120 are below the level of the table
110, and the substrate to be printed 114 is thereby kept
taut and ripple free. The spindles 115, 121 of the feed
roller 116 and guiding roller 120 are fixedly mounted at
each end thereof, onto rockers 122, 124 that are rotatably
mounted on axes 126, 128 respectively. Slots 132, 134
are cut through the rockers 122, 124, and pins 136, 138
are fixedly mounted to the support structure 125 to which
axes 126, 128 are also fixed.

[0050] A drive means of variable length, illustrated
herein as a piston 130, that may be a hydraulic or pneu-
matic piston is attached to lower parts 140, 142 of rockers
122, 124, which in Fig. 1 is kept compressed, thereby
pulling lower parts 140, 142 towards each other, and forc-
ing the pins 136, 138 to the top edge of slots 132, 134 in
which position, the feed roller 116 and guiding roller 120
are below the level of the table 110, and the substrate to
be printed 114, is thereby kept taut and ripple free.
[0051] It will be appreciated that other drive system,
such as springs, worms, motors and the like (not shown)
may be substituted instead of piston 130, to give equiv-
alent movement, driving the feed rollers between the two
positions.

[0052] AsshowninFig. 2, to printonto separate sheets
of a discontinuous substrate 145, which is typically a less
flexible, more rigid, thicker material such as cardboard
and the like, the piston is extended. This forces bottom
parts 140, 142 of rockers 122, 124 apart, rotating rockers
122, 124 around axes 126, 128, thereby bringing slots
132, 134 upwards around pins 136, 138, so pins 136,
138 contact base of slots 132, 134 and are stopped there-
by, preventing further rotation of rockers 122, 124. In this
position, the feed roller 116 and guiding roller 120 are at
the level of the table 110. A flatbed pressure system 150
is lowered onto the substrate 145 to be printed 115,
pressing the substrate 145 onto the feed roller 116. The
flatbed pressure system 150 may be a row of individual
idling wheels 154 which are attached to arms 156 that
pivot down from a common support 158, each arm 156
being pressed downwards by a pressure means 152,
which may be a Hookian element such as a helical spring,
or a closed piston, for example. The purpose of the flat-
bed pressure system 150 is only to keep the discontinu-
ous substrate 145 pressed onto the feed roller 116, so
that rotation of the feed roller 150 advances the discon-
tinuous substrate 145 over the table 110 so that it may
be printed. In this manner, a feed roller 116 is used for
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incremental advancing of a discontinuous substrate 145
which is typically a relatively rigid or thick discontinuous
substrate 145, unsuitable for providing as roll stock.
[0053] As illustrated in Figs. 1 and 2, the drive means
may be a rod in cylinder type piston 130 that can be hy-
draulically or pneumatically powered. The cylinder can
be coupled to the rocker 122 of the guiding wheel 120
and the rod may be coupled to the rocker 124 of the feed
roller 116. Alternatively and equivalently, the piston 130
may be reversed with the piston rod being coupled to the
rocker 122 of the guiding wheel 120 and the cylinder be-
ing coupled to the rocker 124 of the feed roller 116. Fur-
thermore, other drive system such as a worm might be
substituted without exceeding the scope of the invention.
In preferred embodiments, a pair of drive system is used
on similar rockers; one at each end of the feed roller 116
and guiding roller 120. This helps ensure accurate,
straight feeding of the substrate 114, 145. Strictly speak-
ing however, only one drive system is required.

[0054] The feed roller 116 is usually rubber coated to
provide a high friction surface. The rollers are rigid by
their construction and resist bending. The table 110 often
has a square profile and is typically less rigid than the
rollers 116, 120. It will be noted that for wide and super
wide printing, the width of the table may be several me-
ters. Preferably the table 110 is supported periodically
by adjustable supports and the absolute height of the
table 110 ateach support pointmay be adjusted to ensure
planarity. The rollers 116, 120 may be used for this pur-
pose.

[0055] Since the feed roller 116 is moved upwards and
forwards when moving from the roll-to-roll lower config-
uration of Fig. 1 to the flat bed upper configuration of Fig.
2, the feed roller 116 is separated from the pressure roller
118. This separation aids feeding of substrate 114 sup-
plied as roll-stock between pressure roller 118 and the
feed roller 116. In the prior art, the pressure roller 118 is
typically lowered to achieve this. Since the height of dig-
ital printing machines is effectively limited, and there is
aneed to accommodate further rolls and rollers, etc. such
as the supply roll of the substrate 114 to be printed, and
the take up roll for the printed substrate 114, space and
height is at a premium, and the fact that the feed roller
116 can be lifted and moved forwards, away from the
pressure roller 118, provides additional space between
feed roller 116 and pressure roller 118 for feeding the
substrate 114 therethrough.

[0056] With reference to Fig. 3, the adjustable roller
support system, one end of the feed roller 116 and one
end of the guiding roller 120 are shown in isometric pro-
jection. It will be noted that the motor unit 160 is coupled
directly to the spindle 115 of the feed roller 116 which is
incrementally advanced in a stepwise fashion thereby.
In the embodiment shown, the motor unit 160 may be
attached to the spindle 115 of the feed roller 116 in a
fixed alignment therewith, and moves down and up with
the feed roller 116 as the feed roller 116 is moved be-
tween its lower and upper configurations, shown in Fig.
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1 and Fig. 2 respectively.

[0057] As shownin Fig. 4, since in Matan’s Dual Mode
printer the long flat bed table previously required has
been eliminated, with the substrate 145 to be printed be-
ing advanced past the printing head box 112 that moves
from side to side along a single track, by a feed roller 116
itis typically necessary to provide external support to the
discontinuous sheet substrate 145 to be printed, even if
the substrate 145 is fairly thick and rigid. A convenient
way to provide such support is to bring a feeder roller
table 170 and a collector roller table 180 into proximal
alignment with the rollers of the printing unit 100. A rigid
laminar substrate 145 to be printed may be placed on
feeder roller table 170 with its front edge resting on feed
roller 116, and with the flatbed pressure system 150 ap-
plying a pressure thereto, to keep the rigid laminar sub-
strate 145 in contact with the feed roller 116. The feed
roller 116 is turned in small steps by the motor unit, and
the substrate 145 to be printed is incrementally advanced
over the printing table 110 onto guiding roller 120 and
then onto the collector roller table 180.

[0058] Super wide printers may be 3 meters wide or
more. Rigidity becomes important for high resolution
printing. Since the digital printer described herein uses
a feed roller for advancing discontinuous laminar sub-
strates as well as when printing roll to roll, long printing
tables are eliminated and printing table of not more than
20 cmis used. One consequence of this is that the length
of the machine 100 is typically well under a meter. Nev-
ertheless accurate forwarding of large substrates 145,
114 to be printed is allowed.

[0059] The roller tables 170, 180 shown in Fig. 1 are
optional, and the substrate 145 to be printed may alter-
natively be supported in other ways, such as manually
supported by workers, for example. Additionally, where
provided, roller tables 170, 180 are utility components
that may find a wide range of alternative uses other than
for supporting discontinuous substrates 145 when using
the digital printer 100 of the inventor for flat bed type
printing.

[0060] Although Matan’s Dual Mode solution, de-
scribed hereinabove, enables the same printer to print
onto roll stock or onto large sheets or media, it's appli-
cation for large sheets of media is limited to relatively stiff
media such as boards of various types, including card-
board and the like. Itis not suitable for printing onto flimsy
media such as fabrics or paper, unless these are provided
as rollstock, since in the flat bed mode, the flimsy media
lack the rigidity to remain flat whilst driven past the print-
heads using the drive rollers.

[0061] Furthermore, even when printing onto relatively
stiff sheets of media, the media must be provided as large
sheets that span the distance between the feed roller 116
and the guide roller 120.

[0062] To reduce the need for separate printing ma-
chinery, there is a general demand to provide ever great-
er flexibility with regards to the types of media that may
be printed and to the format in which they are provided,
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and their dimensions.

[0063] Wide format printers allow printing wide media.
It is useful if the wide format printer can also print narrow
media, and individual items. Sometimes it is required to
print onto separate sheets of flimsy media such as fabrics
and papers, for example. Sometimes it is necessary to
print onto discontinuous media such as book covers, beer
mats and the like, that are provided as individual, small
units prior to printing. Matan’s dual mode printer as de-
scribed in US does not provide a solution for these types
of print jobs.

[0064] With reference to Fig. 5a and 5b, a tray 600 is
described. The tray 600 may be a flat hollow box con-
sisting of a top plate 602 and a parallel bottom plate 606
joined by a perimeter edge 604 having at least one
straight section 608. typically the tray 600 is rectangular.
Apart from at their perimeters, the top plate 602 and par-
allel bottom plate 606 are separated from each other by
an air gap, referred to herein as a separation 612. The
top plate 602 is provided with an array 614 of holes 616
and the tray 600 may be coupled to a vacuum pump 618,
which provides suction through the array of holes 614
and holds flimsy media 610 to the tray 600 thereby.
[0065] Tray 600 thus effectively converts the discon-
tinuous and often flimsy media 610 positioned on the tray
600 into a stiff media for printing thereonto, overcoming
the intrinsic limitation of dual mode printer 100, and en-
abling the printing of discontinuous sheets of flimsy me-
dia 610, not provided on a roll and also enabling the print-
ing of discrete articles.

[0066] The tray 600 may be fabricated from metal. To
keep it light and easily movable, tray 600 is typically fab-
ricated from aluminium. A straight edge section 608 of
the tray 600 may be used to align the tray with the printer,
typically with the feed roller or the edge of the print table,
orsometimes with some dedicated edge such as an edge
that is piano hinged to the print table, and folded up for
alignment thereto and then folded down, out of the way.
[0067] The upper surface of upper plate 602 of the tray
600 may be provided with markings that enable the dis-
continuous media 610 to be aligned with the tray 600
which is itself aligned with the printer 100’ (Fig. 7), and
in this manner, the discontinuous media 610 is aligned
with the printheads 612 of the printer 100’ (Fig. 7). The
array 614 of holes 616 is typically a rectangular array and
the rows and columns of the array of holes 614 may be
used to align the media 610 with the tray 600.

[0068] Thediscontinuous media610may be flimsyand
flexible. For example, the discontinuous media may be
towels, scarves, handkerchiefs and the like, or tee-shirts
and sweatshirts, that have previously been printed by
silk-screening which in addition to having low resolution,
is usually single color. Flimsiness and flexibility is typical
of the discontinuous media 610 to be printed by a printer
100’ of the present invention, but this is not necessarily
the case. The discontinuous media 610 may be individual
brochures, booklets, books, and the like that are already
printed, cut and folded or bound, but where there is a

10

15

20

25

30

35

40

45

50

55

desire to print additional information or images, such as
a dedication, for example, or small rigid articles such as
badges or tags for example. With reference to Fig. 6, to
facilitate positioning of the discontinuous media 610 onto
the tray 600, a framework 620 with cut out apertures 622
may be provided. In one embodiment, the framework 620
is positioned onto the tray 600 which is aligned with the
printer using alignment markings thereon or the rows of
holes making up the array of holes for vacuum suction
or some other surface feature, to align the framework
620 with the tray 600. The tray 600 itself is aligned with
the printer and, after each printing, the just-printed dis-
continuous media 610 is removed from the framework
620 and replaced by soon-to-be-printed discontinuous
media 610.

[0069] Referring now to Fig. 7, a cross section of a
printer 100’ is shown. Printer 100’ may be substantially
like dual mode printer 100, but is able to assume a third
configuration wherein the feed roller 116 and the guide
roller 120 are able to assume a raised position above the
height of the print table 110, essentially making the print
table 110 redundant. The tray 600 is shown, spanning
the distance between the feed roller 116 and the guide
roller 120, supporting a framework 620 with a piece of
discrete media 610 in a window 622 of the framework
620; the discrete media 610 being held in place by the
framework 620 or by vacuum suction. The feed roller 116
feeds the tray 600 past the print heads 612, enabling
printing onto the media 610. Feed roller 116 and guide
roller 120 are supported by spindles 115, 116 that may
be coupled to the rockers 124, 122 (Fig. 1), which are
adapted to be positionable in a third position to provide
this raised configuration.

[0070] With reference to Fig. 8, alternatively, soon-to-
be-printed discontinuous media 610" may be loaded into
a second framework 620" and after printing the just-print-
ed discontinuous media 610’ in a first framework 620’,
the first framework 610’ is removed and switched with
the second, already loaded, framework 620". In a variant
of this, a longer tray that is double the length of the media
may be used, such that as one end is being printed, the
other end may be loaded and unloaded.

[0071] Thus with reference to Fig. 9 a method of print-
ing onto discontinuous media consists of:

(a) providing a digital printer 100’;

(b) positioning a tray 600 onto a feed roller 116 and
guiding roller 120;

(c) aligning the tray 600 with respect to the feed roller
116;

(d) positioning the discontinuous media 610 onto the
tray 600, and

(e) feeding the tray 600 past the printhead 612 using
the feed roller 116.

[0072] Typically, the tray 600 is a vacuum tray such as
that described hereinabove and shown in Fig. 6, and the
method step (d) comprises holding the discontinuous me-
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dia to the plate using suction from the vacuum pump 618
via the array 614 of holes 616.

[0073] The method may be used with a printer 100 as
described hereinabove with reference to Figs. 1 to 4, but
modified to assume a third, raised configuration, thereby
rendering the print table 110 redundant.

[0074] The discontinuous media 610 may be flimsy or
may be rigid.
[0075] Optionally step (d) further comprises providing

a framework and positioning the framework to at least
partially cover the upper plate, the framework defining
apertures into which the discontinuous media to be print-
ed may be positioned.

[0076] Step (c) of aligning the tray may comprise align-
ing a straight edge of the tray with the printhead track.
This may be achieved by aligning an edge of the tray with
an edge of the print table; with the feed roller or with an
alignment edge that is itself in fixed alignment with the
print table is used to align the plate.

[0077] The wide format printer 100’ typically includes
sophisticated alignment means for detecting the edges
of the media to be printed which can be used to detect
the edges of the tray or of the individual pieces of flexible
media. The tray 600 may be and indeed is typically small-
er than the width of the printer 100’ and the tray 600 may
be positioned along the printer using an edge positioner
that is coupleable to the track along which the printer
head reciprocates, or to the printhead carriage.

[0078] Optionally, two or more trays 600 may be ar-
ranged adjacent to each other across a wide format or
extra wide format printer 100’ to enable utilizing more of
the width of the wide format printer 100'.

[0079] Although described herein with reference to
Matan’s dual mode wide format printer 100 with appro-
priate adaptation thereof, it will be appreciated that as-
pects of the invention may be used with other printer
types.

[0080] Thus persons skilled in the art will appreciate
that the present invention is not limited to what has been
particularly shown and described hereinabove. Rather
the scope of the present invention is defined by the ap-
pended claims and includes both combinations and sub
combinations of the various features described herein-
above as well as variations and modifications thereof,
which would occur to persons skilled in the art upon read-
ing the foregoing description.

[0081] In the claims, the word "comprise", and varia-
tions thereof such as "comprises", "comprising" and the
like indicate that the components listed are included, but
not generally to the exclusion of other components.

Claims

1. Asystem for printing onto discontinuous media com-
prising a printer, a vacuum pump and a tray; the print-
er comprising a print head and a feed roller for roll
to roll printing by forwarding media passed the print
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head;

the tray comprising an upper plate joined to a parallel
lower plate by a perimeter edge, the upper plate and
lower plate being separated by a separation to form
a hollow box, the upper plate being provided with an
array of through holes, hollow box being coupleable
to a vacuum pump for evacuation of air from within,
such that the discontinuous media placed over at
least a portion of the array of holes is held in place
by suction created by the vacuum pump and may be
advanced past the printhead by the feed roll for print-
ing thereonto.

The system of claim 1, wherein the printer comprises
a print table, the feed roller and a guiding roller, and
is selectively configurable between:

a lowered configuration wherein the feed roller
and guiding roller are positioned below the print
table for roll to roll printing of flexible media;
acoplanar position wherein said feed roller, print
table and guide roller are in linear alignment for
flat bed printing onto discrete sheets of substan-
tially stiff media, and

a raised configuration, wherein the feed roller
and guide roller are positioned above the print
table and the tray is supported by the feed roller
and the guide roller and is separated from the
print table by a gap.

The system of claim 2, wherein each of said pair of
rollers on a spindle fixed to a rocker plate on each
end, each rocker plate being movable about an axle
fixed to the fixed support, the moving of each rocker
between the lowered position, the coplanar position
and the raised position being driven by a drive sys-
tem, and determined by peg in slot mechanisms,
wherein each rocker comprises a slot therethrough
through which a peg fixed to the fixed support pass-
es, and each rocker can be moved between three
positions to selectively position the feed roller and
guiding roller below, in line with the printing table.

The system of claim 1 wherein the tray is at least 40
inches wide.

The system of claim 1 further comprising a frame-
work for partially covering the upper plate of the tray
and providing windows into which media to be print-
ed may be positioned.

The system of claim 1, wherein the printer is a wide
format or extra wide format printer.

The system of claim 6, wherein a plurality of trays
are positioned across the printer.

A method of printing onto discontinuous media, by
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(i) providing a digital printer comprising

a print head;

a feed roller;

a guide roller;

a vacuum pump and

a tray comprising an upper plate joined to a par-
allel lower plate by a perimeter edge, the upper
plate and lower plate being separated by a sep-
aration to form a hollow box, the upper plate be-
ing provided with an array of through holes, hol-
low box being coupleable to a vacuum pump for
evacuation of air from within;

(i) positioning the discontinuous media on the
tray and holding in place using the vacuum
pump;

(iii) positioning the tray onto the feed roller and
the guiding roller, and

(iv) forwarding the tray past the print head using
the feed roller.

The method of claim 8 wherein the digital printer fur-
ther comprises a print table and is configurable to
selectively print either

(a) onto continuous media in a roll to roll config-
uration wherein the feed roller and the guide roll-
er are below the print table;

(b) onto large sheets of stiff discontinuous media
in a flat bed configuration wherein the feed roller
and the guide roller are in line with the print table,
or

(c) onto discontinuous media not provided as
large stiff sheets, wherein the feed roller and the
guide roller are above the print table.

The method of claim 9, wherein the discontinuous
media not provided as large stiff sheets is flimsy.

The method of claim 8, wherein the discontinuous
media not provided as large stiff sheets is provided
as small discrete objects.

The method of claim 8 wherein step (i) further com-
prises providing a framework and positioning the
framework to partially cover the upper plate, the
framework defining windows into which the discon-
tinuous media to be printed may be positioned.

The method of claim 8 wherein step (iii) further com-
prises aligning the tray with the feed roller either by
aligning an edge of the tray with one of the group
consisting of: an edge of the print table; the feed
roller; a track along which the printer head recipro-
cates, and an alignment edge that is itself in fixed
alignment with the print table is used to align the
plate, or by

aligning an edge of the tray with an edge positioner
that is coupleable to a track along which the printer
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14.

15.

head reciprocates.

The method of claim 8 wherein the printer is a wide
format printer or a super-wide format printer and the
method comprises arranging a plurality of trays along
the print table.

A tray and framework for retrofitting to a wide format
printer for supporting small pieces of discontinuous
media and allowing the wide format printer to print
the small pieces of discontinuous media, such that
the tray may be positioned on the feed roller and
guide roller of a roll to roll printer and moved by the
feed roller past a printhead; the tray comprising an
upper plate joined to a parallel lower plate by a pe-
rimeter edge, the upper plate and lower plate being
separated by a separation to form a hollow box, the
upper plate comprising an array of through holes,
the tray being coupleable to a vacuum pump for
evacuation of air from within, such that the discon-
tinuous media placed over at least a portion of the
array of holes is held in place by suction created by
the vacuum pump, and the framework for partially
covering the upper plate of the tray and for providing
apertures into which the discontinuous media to be
printed may be positioned.
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