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(57)  The printing apparatus comprises a vacuum
system for holding down a medium on a printplaten (1)
and comprising vacuum paths between a vacuum
source and a plurality of holes (2) in the printplaten (1);
the adapter comprises at least one sheet (10,10',20,20',
30) provided with a predetermined pattern of openings
(11,21,31) and movable between at least two positions
for selectively closing at least one of said vacuum paths
when the medium being printed does not cover all said
holes (2) of the printplaten (1).

It allows to automatically adjust the width and length
of the vacuum system to media of different sizes.

A printzone vacuum adapter for a printing apparatus
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Description

[0001] The presentinvention relates to an adapter for
a printing apparatus, designed for adjusting the print-
zone vacuum system to the size of the medium being
printed.

BACKGROUND OF THE INVENTION

[0002] Some known inkjet printing apparatus, e.g.
plotters, are provided with a printplaten which supports
the media being printed, said printplaten being provided
with a plurality of holes connected to a vacuum source
through a vacuum chamber, in order to hold down the
media and prevent it from forming bubbles or wrinkles.
In some cases, the system includes several vacuum
chambers, each clustering a number of holes of the
printplaten.

[0003] When the medium being printed does not cov-
er all the printplaten, for example because it does not
reach the maximum media size that can be printed,
some of the holes in the printplaten remain uncovered
and this causes high vacuum losses.

[0004] One solution developed for this problem has
been providing active valves for each hole or group of
holes of the printplaten; this leads to complex and ex-
pensive systems.

[0005] A further solution that has been developed is
using airflow losses for sealing the holes that remain un-
covered, as described in EP00118448 (unpublished)
and EP-997302-A1. This solution also has drawbacks:
for example, it produces audible levels of noise, espe-
cially with high levels of vacuum.

DESCRIPTION OF THE INVENTION

[0006] The present invention provides a printzone
vacuum adapter for a printing apparatus, said printing
apparatus comprising a vacuum system for holding
down a medium being printed on a printplaten, said sys-
tem comprising vacuum paths between a vacuum
source and a plurality of holes in the printplaten, wherein
said adapter comprises at least one sheet provided with
a predetermined pattern of openings and movable be-
tween at least two positions for selectively closing at
least one of said vacuum paths when the medium being
printed does not cover all said holes of the printplaten.
[0007] The invention allows to adjust the size of the
vacuum system depending on the media being printed;
its structure allows to automate the switching operation
between different sizes.

[0008] Since vacuum paths that are not needed for
holding down the medium are closed off, the adapter
avoids high noise.

[0009] In one embodiment, at least one sheet is ar-
ranged parallel and adjacent to the printplaten so as to
selectively open and close holes of the printplaten.
[0010] In this case, the pattern of openings may be
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such that for each hole of the printplaten the sheet has
a number of openings aligned in the direction of dis-
placement of the sheet, the number of aligned openings
being, for each hole, equal to the number of positions of
the sheet in which said hole must remain open.

[0011] Inan alternative embodiment, said at least one
sheetis arranged between a main vacuum chamber and
intermediate vacuum chambers so as to selectively
open and close vacuum passageways therebetween.
[0012] In this case, said pattern of openings may be
such that for each vacuum passageway the sheet has
a number of openings aligned in the direction of dis-
placement of the sheet, the number of aligned openings
being, for each vacuum passageway, equal to the
number of positions of the sheet in which said vacuum
passageway must remain open.

[0013] According to one embodiment, the adapter
comprises a first movable sheet, provided with a first
pattern of openings, appropriate for selectively closing
vacuum paths located along a first direction, thus limit-
ing the size of the vacuum system in said first direction.
[0014] Ife.g. said first direction is at right angles to the
advance of the media, this first sheet operates to adjust
the width of the vacuum system.

[0015] The adapter may further comprise a second
movable sheet, provided with a second pattern of open-
ings different from said first pattern of openings, appro-
priate for selectively closing vacuum paths located
along a second direction, at right angles to said first di-
rection, thus limiting the size of the vacuum system in
said second direction.

[0016] This allows to adjust the width and length of
the vacuum system with small displacements of the
sheets.

[0017] In this embodiment with two sheets, said first
and second sheets are preferably arranged overlapping
each other.

[0018] Said first and second sheets may be displace-
able in the same direction, preferably in a direction at
right angles to that of advance of the media, or in direc-
tions at right angles to each other.

[0019] In another embodiment, the adapter compris-
es a single movable sheet provided with a predeter-
mined pattern of openings, said sheet being appropriate
for selectively closing both vacuum paths located along
the direction of advance of the media and vacuum paths
located along a direction at right angles to that of ad-
vance of the media, and thus to limit the size of the vac-
uum system in said two directions.

[0020] This single-sheet embodiment has a lower
cost and simplifies assembly and operation.

[0021] According to one aspect of the invention, the
adapter comprises control means for the movement of
said at least one sheet in response to the readings of
sensor means arranged to detect the size of a medium
being printed.

[0022] The sensors are already built-up in many print-
ing apparatus, and the automation of the operation is



3 EP 1 308 303 A1 4

thus simple.

[0023] The movement of said at least one sheet may
be carried out by means of a rotary motor or by means
of a linear actuator, preferably a solenoid.

[0024] The adapter according to the invention may
comprise supporting and guiding means for said at least
one sheet, preferably comprising a foam spring on
which said at least one sheet slides and is supported.
[0025] The foam spring allows smooth movement of
the sheets and at the same time allows vacuum to be
transmitted. It further provides a good seal between
sheets and with the printplaten.

[0026] The present invention also provides a printing
apparatus comprising a printzone vacuum adapter as
described above.

[0027] Accordingto another aspect, the invention pro-
vides a method for adjusting the size of a vacuum sys-
tem for holding down a medium being printed in a print-
ing apparatus, wherein said vacuum system comprises
vacuum paths, said method comprising the steps of:

providing at least one sheet with a predetermined
pattern of holes;

detecting the position of at least one edge of the
medium being printed; and

moving said sheet for selectively opening or closing
at least one vacuum path of said vacuum system
depending on the detected position.

[0028] This method can be automated and a printer
can thus function to adjust the vacuum system to the
size of the media being printed while operating unat-
tended.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A particular embodiment of the present inven-
tion will be described in the following, only by way of
nonlimiting example, with reference to the appended
drawings, in which:

figure 1 shows an example of a printzone width vac-
uum adapter according to the invention, in its differ-
ent operating positions;

figure 2 is similar to figure 1, for a printzone length
vacuum adapter;

figure 3 shows different operating positions of an
adapter that can adjust with one single sheet both
the width and length of the vacuum system; and
figure 4 is an exploded perspective view showing
an adapter according to an embodiment of the in-
vention installed in a printing apparatus.

DESCRIPTION OF A PREFERRED EMBODIMENT
[0030] In figure 1, reference numeral 1 indicates a

printplaten of an inkjet printing apparatus, provided with
a plurality of holes 2.
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[0031] The layoutof the holes 2 on the printplaten var-
ies depending on the type of printer; the figure shows a
simplified printplaten arrangement, with three rows of
holes having three holes each, for better clarity.

[0032] The printplaten 1 is arranged in the printzone
of the printer, under the printing head.

[0033] The medium being printed (not shown) ad-
vances on the printplaten 1 in the direction of the x-axis
shown in figure 1, and is held down flat on the printplaten
1 by supplying vacuum through holes 2.

[0034] The vacuum is supplied from a vacuum source
and through vacuum paths towards the holes 2 of the
printplaten. Each vacuum path may include a main vac-
uum chamber and one hole of the prinplaten, or may
include further passageways such as intermediate vac-
uum chambers, conduits or the like; several vacuum
paths will have a partin common, e.g. all the paths have
a main vacuum chamber in common.

[0035] In conventional printers, when the medium be-
ing printed is wide enough to cover all the holes 2 in the
printhead, no vacuum adjustment is needed; however,
when a narrower medium is printed at least one row of
holes 2 remains uncovered, thus causing undesirable
vacuum losses.

[0036] The medium is placed towards the right hand
side (figure 1) of the printplaten; the left row of holes, or
the left and central rows of holes, will remain uncovered
when small size media are being printed.

[0037] Figure 1 shows the structure and operation of
a width adapter 10 according to an embodiment of the
presentinvention, designed to solve the problem of vac-
uum losses when printing on narrow media and, in this
case, allowing to adjust the vacuum system to three dif-
ferent media widths.

[0038] Inthis embodiment the adapter comprises one
thin metal sheet 10 placed just under the printplaten 1
and displaceable in the scan direction of the printer (the
y-axis shown in figure 1) . The sheet 10 is provided with
a predetermined pattern of openings 11 and can adopt
the three different positions A,B,C shown in the figure.
[0039] For better clarity, in the figures the real size and
distance of the openings and holes have not been re-
spected; in practice, the openings and holes are much
smaller. The openings in the sheets of the adapter may
be of any shape, not necessarily matching that of the
holes in the printhead.

[0040] The pattern of openings in the sheet 10 is such
that, depending on the position of the sheet, some of the
holes 2 of the printplaten 1 are in correspondence with
openings 11 of the sheet 10 and therefore remain open,
while some holes 2 are not in correspondence with
openings 11 of the sheet 10 and therefore are closed by
the sheet itself.

[0041] More particularly, in this case the pattern of
openings 11 is as follows: in the region of the sheet 10
under the right row of holes of the printplaten there are
three parallel rows of openings 11 in the sheet 10; in the
region of the central row of holes of the printplaten there
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are two parallel rows of openings in the sheet; and in
the region of the left row of holes of the printplaten there
is only one row of openings in the sheet.

[0042] Thus, the row of holes on the right of the print-
platen 1 will be always open, regardless of the position
A,B,C of the sheet 10; the central row of holes will re-
main open when the sheet is in positions A and B; and
the left row will remain open only when the sheet is in
position A.

[0043] Foreach position of the sheet, the openings 11
of the sheet which are in correspondence with holes 2
of the printplaten, and through which vacuum is there-
fore transmitted, are shown in grey.

[0044] As can be seen, the position A of the sheet is
appropriate for large media which cover all the printplat-
en, while positions B and C are appropriate for interme-
diate and narrow media, respectively.

[0045] For example, the positions could be adequate
for standard A2, A3 and A4 paper widths.

[0046] Figure 2 shows an example of how the vacuum
system can be adapted to the length of the media being
printed, i.e. how the vacuum system can be limited in
the direction of the x-axis shown in the figure. This ad-
justment of the size of the vacuum system is useful for
example at the beginning of the printing operation, when
the medium does not yet cover all the printplaten.
[0047] Alength adapter 20 similar to the width adapter
10 of figure 1 is shown in figure 2 in three operating po-
sitions.

[0048] The adapter comprises one thin sheet 20
placed just under the printplaten 1 and displaceable in
the scan direction of the printer (y-axis). The sheet 20
is provided with a predetermined pattern of openings 21
and can adopt the three different positions A,B,C shown
in the figure.

[0049] Like in the previous embodiment, the pattern
of openings in the sheet 20 is such that, depending on
the position of the sheet, some of the holes 2 of the print-
platen 1 remain open, while others are closed by the
sheet 20.

[0050] More particularly, in this case the pattern of
openings 21 is as follows: in the region of the sheet 20
under each row of holes of the printplaten there are three
parallel rows of openings 21 in the sheet 20: a first row
has three openings, a second row at the left of the first
only has the two upper openings, and the third row, at
the left of the second, only has the upper opening.
[0051] Thus, the upper hole of each row of the print-
platen 1 will be always open, regardless of the position
A,B,C of the sheet 20; the central hole of each row will
remain open when the sheet is in positions A and B; and
the lower hole of each row will remain open only when
the sheet is in position A.

[0052] For each position of the sheet, the openings
21 of the sheet which are in correspondence with holes
2 of the printplaten, and through which vacuum is there-
fore transmitted, are shown in grey.

[0053] Therefore, position A is appropriate for media
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that cover all the printplaten, while positions B and C are
appropriate at the beginning of the printing operation,
when the medium has not yet covered all the holes.
[0054] An adapter device useful for adjusting both the
width and length of the vacuum system can be provided
with two sheets, a width adjusting sheet 10 and a length
adjusting sheet 20, as described above, overlapped to
each other and each capable of being displaced inde-
pendently from the other.

[0055] However, an adapter device able to adjust
width and length simultaneously can also be embodied
with an adequate pattern of openings 31 in a single
sheet 30, as shown in figure 3.

[0056] As can be seen in this figure, the pattern of
openings is here a combination of the patterns of sheets
10 and 20 above: like in sheet 10, there are three groups
of openings for the row of holes 2 on the right, two
groups for the central row of holes 2, and one group for
the left row; and each group of openings has the con-
figuration of the groups in sheet 20.

[0057] With the embodiment of figure 3, there are 9
possible positions of the sheet 30, for matching three
different media widths and three different lengths. Of
these 9 positions, only 6 have been shown in the draw-
ings.

[0058] In position A, the vacuum system is at its max-
imum size: all the holes 2 of the printplaten 1 remain
open. In position B, the width (y-axis) is maximum, but
the length (x-axis) has been reduced, since only two
holes 2 of each row are open; in position C, the length
of the vacuum system is minimum, only the upper hole
of each row remaining open.

[0059] In position D, the length is maximum (three
holes per row open), but the row of holes 2 on the left
ofthe figure is all closed: the width of the vacuum system
is thus reduced. Positions E and F produce a vacuum
system with the same width as in position D, but reduc-
ing its length.

[0060] The three additional positions of the sheet 30,
not shown in figure 3, would produce a vacuum system
of minimum width, with three different lengths.

[0061] In the described embodiments, the pattern of
openings is formed as follows: for each hole of the print-
platen, the sheet has a number of openings aligned in
the direction of the sheet displacement; the number of
aligned openings is, for each hole, equal to the number
of positions of the sheet in which said hole must remain
open.

[0062] For example, infigure 1, the right holes 2 must
stay open in three positions of the sheet 10, and the
sheet has, for each of said holes, three openings 11
aligned along the y-axis; for each central hole there are
two aligned openings, and they must remain open in two
positions of the sheet; and for each left hole there is a
single opening, since this holes must remain open only
in one position of the sheet.

[0063] In the case of sheet 30 (figure 3) the openings
follow the same pattern, but since the same sheet ad-
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justs width and length there are spaces between some
of the aligned openings.

[0064] One way of referring to the performance of the
sheets in the adjustment of the printer vacuum system
is by saying that the sheets 10,20,30 have a coded pat-
tern of openings, and function to codify different media
sizes; a perforated sheet may perform a width codifica-
tion and/or a length codification.

[0065] It has to be noted that the invention could also
be embodied with perforated sheets displaceable along
the x-axis instead of the y-axis as shown; in this case,
the layout of the openings on the sheets would be of
course different from that of figures 1,2 and 3.

[0066] Another possibility is providing one sheet for
the width adjustment, displaceable in the direction of the
y-axis and another sheet for the length adjustment, dis-
placeable along the x-axis.

[0067] Figures 1 to 3 show a printplaten 1 with only
three rows of holes 2; in practice, the number of holes
is larger, and the sheets 10,20 and 30 will therefore have
more openings: if e.g. the vacuum has to be adjusted to
three different media widths, but there are 16 rows of
holes 2 in the printplaten, obviously the pattern of open-
ings 11 for each row of holes shown in figure 1 will be
repeated for several consecutive rows of holes; the
number of times each pattern of openings is repeated
depends on the actual sizes desired for the vacuum sys-
tem. An example of such an arrangement will be given
below, with reference to figure 4.

[0068] According to another embodiment, the adjust-
ing sheets may have a size to cover only the holes of
the printplaten that need to be selectively closed, i.e. it
may not reach some holes that are always left open.
[0069] Regarding the selection of one single sheet
such as 30 or two sheets such as 10 and 20 for adjusting
both width and length of the vacuum system, it has to
be pointed out that both embodiments have advantag-
es: two sheets allow to reduce the sliding travel in the
y-axis, and allows to adjust a larger number of positions,
because less openings are needed in each sheet; on
the contrary, the embodiment in a single sheet has a
lower cost and simplifies the assembly and operation of
the device.

[0070] Figure 4 shows how the adapter according to
the invention, in this case with two adjusting sheets sim-
ilar to sheets 10 and 20 described above, can be as-
sembled on an inkjet printer.

[0071] In the figure, reference numeral 40 indicates a
main vacuum chamber which distributes vacuum from
a vacuum source (not shown) to the holes 2 of a print-
platen 1'. The vacuum system adapter is placed be-
tween the vacuum chamber 40 and the printplaten 1',
as described below.

[0072] The vacuum chamber 40 is provided with two
side supports 41, on which rests a perforated sheet base
50.

[0073] On this base 50 is arranged a foam block 60,
acting as a spring means, and on the foam block 60 are
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arranged the width-adjusting sheet 10' and the length-
adjusting sheet 20'.

[0074] The foam block 60 is porous and permeable to
air, and it may also be provided with adequate openings,
or it can be non-porous and be provided with adequate
openings. Thus it allows the displacement of the sheets
10" and 20' and at the same time it allows the vacuum
to be transmitted therethrough; the base 50 may have
perforations in correspondence with the holes 2 of the
printplaten 1', or any other kind of larger holes that guar-
antee the transmission of vacuum.

[0075] The sheets 10" and 20’ slide with respect to the
printplaten and the foam block 60, and with respect to
each other.

[0076] The sheets 10'and 20' are similar to sheets 10
and 20, but are adapted to a printplaten 1' having sev-
eral rows of holes 2, and not just three rows like in the
previous examples.

[0077] More particularly, in the sheet 10" of figure 4
can be distinguished three different areas: in the right
area of the sheet, corresponding to the six first rows of
the printplaten 1', there are three rows of openings 11
for each row of holes 2; in the central area of the sheet
(corresponding to the next six rows of the printplaten)
there are two rows of openings 11 for each row of holes
2; and finally, in the left area of the sheet (corresponding
to the last four rows of the printplaten) there is only one
row of openings 11 for each row of holes 2.

[0078] In consequence, one displacement of the
sheet 10' towards the right in figure 4 will cause the clo-
sure of the first four rows of holes 2 on the left of the
figure, and a subsequent displacement will cause the
closure of the subsequent six rows of holes 2 of the print-
platen.

[0079] Sheet 20' is similarly modified with respect to
sheet 20; in this case, two of the six holes 2 of each row
are closed in each displacement of the sheet 20' towards
the right.

[0080] The assembly of the adapter device on the
printer may of course be different from the embodiment
of figure 4; for example, solutions with different support-
ing and guiding means for the sheets may be imple-
mented.

[0081] The displacement of the sheets may be effect-
ed by means of a small rotary motor, e.g. a step motor;
for those applications in which more speed in operation
may be required, a linear actuator such as a solenoid
could be used.

[0082] The sheets may be very thin, and their inertia
is very small, and therefore the switching operation be-
tween positions could be performed in the range of mil-
liseconds.

[0083] The adapter device can be automatically actu-
ated by the printer, with no need of manual intervention
to adapt the size of the vacuum system to the media
being printed, simply by providing sensors able to detect
the size of the media. Such sensors are already availa-
ble in several types of printers.
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[0084] In fact, a method for adjusting the size of the
vacuum system in a printer can be performed by provid-
ing one or two sheets such as 10, 20 or 30, detecting
the position of a lateral edge and/or of the leading edge
of a medium being printed, and moving the sheet or
sheets accordingly to close the openings of the print-
platen that remain uncovered.

[0085] Throughout the specification, reference has
been made to an adapter that works to selectively close
the holes 2 of the printplaten by means of a perforated
sheet arranged underlying said platen.

[0086] However, the printer may be provided with sev-
eral intermediate vacuum chambers, each clustering a
plurality of holes of the printplaten and each having a
passageway open in a common main vacuum chamber
connected to the vacuum source.

[0087] In this case, it is also possible to selectively
close the passageways of the different intermediate
chambers, e.g. by providing a displaceable perforated
sheet between the main vacuum chamber and the inter-
mediate chambers.

[0088] This solution is simpler, because there are less
holes to close, but allows to adjust only to a limited
number of widths/lengths, because each passageway
commands a plurality of holes of the printplaten.

Claims

1. A printzone vacuum adapter for a printing appara-
tus, said printing apparatus comprising a vacuum
system for holding down a medium being printed on
a printplaten (1), said system comprising vacuum
paths between a vacuum source and a plurality of
holes (2) in the printplaten (1), wherein said adapter
comprises at least one sheet (10,10',20,20',30) pro-
vided with a predetermined pattern of openings
(11,21,31) and movable between at least two posi-
tions for selectively closing at least one of said vac-
uum paths when the medium being printed does not
cover all said holes (2) of the printplaten (1).

2. An adapter as claimed in claim 1, wherein said at
least one sheet (10,10',20,20',30) is arranged par-
allel and adjacent to the printplaten (1) so as to se-
lectively open and close holes (2) of the printplaten

(1.

3. Anadapter as claimed in claim 2, wherein said pat-
tern of openings (11,21,31) is such that for each
hole (2) of the printplaten (1) the sheet (10,10',
20,20',30) has a number of openings (11,21,31)
aligned in the direction of displacement of the sheet,
the number of aligned openings being, for each hole
(2), equal to the number of positions of the sheet in
which said hole (2) must remain open.

4. An adapter as claimed in claim 1, wherein said at

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

least one sheet (10,20,30) is arranged between a
main vacuum chamber (40) and intermediate vac-
uum chambers so as to selectively open and close
vacuum passageways therebetween.

An adapter as claimed in claim 4, wherein said pat-
tern of openings (11,21,31) is such that for each
vacuum passageway the sheet (10,20,30) has a
number of openings aligned in the direction of dis-
placement of the sheet, the number of aligned
openings (11,21,31) being, for each vacuum pas-
sageway, equal to the number of positions of the
sheet (10,20,30) in which said vacuum passageway
must remain open.

An adapter as claimed in any of claims 1 to 5, which
comprises a first movable sheet (10,10';20,20",
provided with a first pattern of openings (11;21), ap-
propriate for selectively closing vacuum paths locat-
ed along a first direction (y;x), thus limiting the size
of the vacuum system in said first direction.

An adapter as claimed in claim 6, further comprising
a second movable sheet (20,20';10,10"), provided
with a second pattern of openings (21;11) different
from said first pattern of openings (11;21), appropri-
ate for selectively closing vacuum paths located
along a second direction (x;y), at right angles to said
first direction (y;x), thus limiting the size of the vac-
uum system in said second direction.

An adapter as claimed in claim 7, wherein said first
and second sheets (10,10';20,20") are arranged
overlapping each other.

An adapter as claimed in claims 7 or 8, wherein said
firstand second sheets (10,10'20,20") are displace-
able in the same direction.

An adapter as claimed in claim 9, wherein said first
and second sheets (10,10';20,20') are displaceable
in a direction (y) at right angles to that of advance
of the media.

An adapter as claimed in claims 7 or 8, wherein said
firstand second sheets (10,10',20,20") are displace-
able in directions (x,y) at right angles to each other.

An adapter as claimed in any of claims 1 to 5, which
comprises a single movable sheet (30) provided
with a predetermined pattern of openings (31), said
sheet being appropriate for selectively closing both
vacuum paths located along the direction of ad-
vance of the media (x) and vacuum paths located
along a direction (y) at right angles to that of ad-
vance of the media, and thus to limit the size of the
vacuum system in said two directions.
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An adapter as claimed in any of the previous claims,
which comprises control means for the movement
of said at least one sheet (10,10',20,20',30) in re-
sponse to the readings of sensor means arranged
to detect the size of a medium being printed.

An adapter as claimed in any of claims 1 to 13,
wherein the movement of said at least one sheet
(10,10',20,20',30) is carried out by means of a rotary
motor.

An adapter as claimed in any of claims 1 to 13,
wherein the movement of said at least one sheet
(10,10',20,20',30) is carried out by means of a linear
actuator, preferably a solenoid.

An adapter as claimed in any or the previous claims,
which further comprises supporting and guiding
means (40,41,50,60) for said at least one sheet
(10,10',20,20',30).

An adapter as claimed in claim 16, wherein said
supporting and guiding means comprise a foam
spring (60) on which said at least one sheet (10,10',
20,20',30) slides and is supported.

A printing apparatus comprising a printzone vacu-
um adapter as claimed in any of claims 1 to 17.

A method for adjusting the size of a vacuum system
for holding down a medium being printed in a print-
ing apparatus, wherein said vacuum system com-
prises vacuum paths, said method comprising the
steps of:

providing at least one sheet (10,10',20,20',30)
with a predetermined pattern of holes
(11,21,31);

detecting the position of at least one edge of
the medium being printed; and

moving said sheet (10,10',20,20',30) for selec-
tively opening or closing at least one vacuum
path of said vacuum system depending on the
detected position.

Amended claims in accordance with Rule 86(2) EPC.

1. A printzone vacuum adapter for a printing appa-
ratus, said printing apparatus comprising a vacuum
system for holding down a medium being printed on
a printplaten (1), said system comprising vacuum
paths between a vacuum source and a plurality of
holes (2) in the printplaten (1), wherein said adapter
comprises at least one sheet (10,10',20,20',30) pro-
vided with a predetermined pattern of openings
(11,21,31) and movable between at least two posi-
tions for selectively closing at least one of said vac-
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uum paths when the medium being printed does not
cover all said holes (2) of the printplaten (1), and
wherein said pattern of openings (11,21,31) is such
that for each vacuum path the sheet (10,10',20,20',
30) has a number of openings (11,21,31) aligned in
the direction of displacement of the sheet, the
number of aligned openings being, for each vacuum
path, equal to the number of positions of the sheet
in which said vacuum path must remain open.

2. An adapter as claimed in claim 1, wherein said
at least one sheet (10,10',20,20',30) is arranged
parallel and adjacent to the printplaten (1) so as to
selectively open and close holes (2) of the printplat-
en (1).

3. An adapter as claimed in claim 1, wherein said
at least one sheet (10,20,30) is arranged between
amain vacuum chamber (40) and intermediate vac-
uum chambers so as to selectively open and close
vacuum passageways therebetween.

4. An adapter as claimed in any of claims 1 to 3,
which comprises a first movable sheet (10,10
20,20"), provided with a first pattern of openings (11;
21), appropriate for selectively closing vacuum
paths located along a first direction (y;x), thus lim-
iting the size of the vacuum system in said first di-
rection.

5. An adapter as claimed in claim 4, further com-
prising a second movable sheet (20,20';10,10"),
provided with a second pattern of openings (21;11)
different from said first pattern of openings (11;21),
appropriate for selectively closing vacuum paths lo-
cated along a second direction (x;y), at right angles
to said first direction (y;x), thus limiting the size of
the vacuum system in said second direction.

6. An adapter as claimed in claim 5, wherein said
firstand second sheets (10,10';20,20") are arranged
overlapping each other.

7. An adapter as claimed in claims 5 or 6, wherein
said first and second sheets (10,10';20,20') are dis-
placeable in the same direction.

8. An adapter as claimed in claim 7, wherein said
firstand second sheets (10,10'20,20") are displace-
able in a direction (y) at right angles to that of ad-
vance of the media.

9. An adapter as claimed in claims 5 or 6, wherein
said first and second sheets (10,10';20,20') are dis-
placeable in directions (x,y) at right angles to each
other.

10. An adapter as claimed in any of claims 1 to 3,
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which comprises a single movable sheet (30) pro-
vided with a predetermined pattern of openings
(31), said sheet being appropriate for selectively
closing both vacuum paths located along the direc-
tion of advance of the media (x) and vacuum paths
located along a direction (y) at right angles to that
of advance of the media, and thus to limit the size
of the vacuum system in said two directions.

11. An adapter as claimed in any of the previous
claims, which comprises control means for the
movement of said at least one sheet (10,10',20,20',
30) in response to the readings of sensor means
arranged to detect the size of a medium being print-
ed.

12. An adapter as claimed in any of claims 1 to 11,
wherein the movement of said at least one sheet
(10,10',20,20',30) is carried out by means of a rotary
motor.

13. An adapter as claimed in any of claims 1 to 11,
wherein the movement of said at least one sheet
(10,10',20,20',30) is carried out by means of a linear
actuator, preferably a solenoid.

14. An adapter as claimed in any or the previous
claims, which further comprises supporting and
guiding means (40,41,50,60) for said at least one
sheet (10,10',20,20',30).

15. An adapter as claimed in claim 14, wherein said
supporting and guiding means comprise a foam
spring (60) on which said at least one sheet (10,10',
20,20',30) slides and is supported.

16. A printing apparatus comprising a printzone
vacuum adapter as claimed in any of claims 1 to 15.

17. A method for adjusting the size of a vacuum sys-
tem for holding down a medium being printed in a
printing apparatus, wherein said vacuum system
comprises vacuum paths, said method comprising
the steps of:

providing at least one sheet (10,10',20,20',30)
with a predetermined pattern of openings
(11,21,31), wherein said pattern of openings
(11,21,31) is such that for each vacuum path
the sheet (10,10',20,20',30) has a number of
openings (11,21,31) aligned in the direction of
displacement of the sheet, the number of
aligned openings being, for each vacuum path,
equal to the number of positions of the sheet in
which said vacuum path must remain open,;
detecting the position of at least one edge of
the medium being printed; and

moving said sheet (10,10',20,20',30) for selec-
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tively opening or closing at least one vacuum
path of said vacuum system depending on the
detected position.
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FIG. 3
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