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(54) DRUM FOR HOLDING SHEETS OF PRINT MEDIA WITH AUTOMATIC TENSIONER

(57)  Animproved sheet holding drum for a printer is
provided, which requires less maintenance or adjustment
due compensate for the thermal expansion and contrac-
tion of a strip spiraling around a cylindrical body (2) to
form a sheet holding surface, to which a sheet can be
releasably held by means of a negative pressure applied
to suction holes in the strip. A tensioner assembly is
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provided for exerting a tensioning force on both ends
of the strip to tension the strip around the cylindrical body
(2). This solution is characterized in that the tensioner
assembly comprises at least one automatic tensioner
(20), which comprises a one directional restrictor and
urging means for compensating for movement of ends of
the strip.
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Description
BACKGROUND OF THE INVENTION
1. Field of the invention

[0001] The presentinvention relates to a sheet holding
drum and a printer comprising such a drum.

2. Description of Background Art

[0002] US 9546070 B2 discloses a sheet holding drum
for a printer. The drum comprises a cylindrical body, a
strip spiraling around the cylindrical body to form a sheet
holding surface, to which a sheet can be releasably held
by means of a negative pressure applied to suction holes
in the strip, and a tensioner assembly for exerting a
tensioning force on both ends of the strip to tension the
strip around the cylindrical body. Such a drum may be
used in a fixation unit of a printer for drying the ink printed
on the sheets by heating them. The drum is preferably
sufficiently large to hold multiple sheets and/or to provide
sufficient time to heat and/or dry the sheets. The drum is
heated locally, which results in thermal expansion and
contraction in the strip. To prevent the strip from coming
loose on the drum, the strip is tensioned by means of the
tensioner assembly pulling on either end. It was found
however that during operation, forces due to thermal
expansion and compression could exceed that of the
tensioner assembly. In addition, localized heating of
the rotating drum could result in a drifting of the tensioner
assembly. Manual correction is then required to restore
the tensioner assembly’s position.

SUMMARY OF THE INVENTION

[0003] It is an object of the invention to provide an
improved sheet holding drum for a printer, specifically
one requiring less maintenance and/or adjustment.
[0004] In accordance with the present invention, a
sheet holding drum for printer according to claim 1 and
a printer according to claim 11 are provided.

[0005] The sheet holding drum comprises:

- acylindrical body

- astrip spiraling around the cylindrical body to form a
sheet holding surface, to which a sheet can be
releasably held by means of a negative pressure
applied to suction holes in the strip;

- atensioner assembly for exerting a tensioning force
on both ends of the strip to tension the strip around
the cylindrical body.

[0006] The sheet holding drum is characterized in that
the tensioner assembly comprises atleast one automatic
tensioner, which automatic tensioner comprises a one
directional restrictor and urging means for compensating
for movement of ends of the strip.
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[0007] The tensioner assembly provides a constant
tension on the strip, preventing it from coming loose of
the cylindrical body. Thermal expansion causes the strip
to lengthen, which moves the ends of the strips respec-
tively towards the tensioner assembly. To prevent the pre-
tension of the tensioner assembly from becoming re-
duced, the automatic tensioners take up any increased
length coming from the thermal expansion of the strip.
The urging means are pretensioned, so thatin case of an
end of the strip moving towards the tensioner assembly,
this displacement is compensated. The one-directional
restrictor prevents the end of the strip from moving back,
ensuring that the tensioning is constant. Thereby, the
effectiveness of the tensioner assembly is improved. By
compensating for the thermally induced movement of the
ends of the strip, the tensioner assembly’s position re-
mains more stable over time, so that less adjustment is
required. Thereby, the object of the presentinvention has
been achieved.

[0008] Inan embodiment, the first body is formed as a
housing, wherein the second body is movable inside the
housing, so that amount of a cable connected to an end of
the strip can be taken up inside the housing by the urging
means moving the second body with respect to the first
body. Cable can enter the housing by being pulled in by
urging means, but once taken up that portion of the cable
does not substantially exit the housing due to the one-
directional restrictor preventing it from moving opposite
to the direction it entered the housing. In another embo-
diment, both ends of the strip are connected to one
another via the tensioner assembly. The strip with the
tensioner assembly connectingits ends forms an endless
loop. Thus, a single spring can be used to provide a pre-
tension on both ends. It will be appreciated that in a
further embodiment, a respective tensioner assembly
may be provided between the cylindrical body and each
end of the strip, wherein in one or both tensioner assem-
bly may comprise an automatic tensioner.

[0009] In an embodiment, the tensioner assembly is
positioned inside the cylindrical body. The cylindrical
body has a hollow center, in which the tensioner assem-
bly is placed. Preferably, the tensioner assembly extends
diagonally from one edge of the cylindrical body to the
other. The strip may extend into the hollow center or be
provided with e.g. levers to connect to the tensioner
assembly. This results in a compact embodiment, where-
in the sheet holding surface on the drum can be max-
imized.

[0010] In an embodiment, the tensioner assembly
comprises a tensioning spring provided with an auto-
matic tensioner between either end of the strip and a
respective end of the tensioning spring. The tensioning
spring can be mechanical, pneumatic, or hydraulic
spring, which is pre-tensioned between the ends of the
strip. Between the strip and each end of the tensioning
spring an automatic tensioner is arranged. In this man-
ner, the thermal expansion effect on either end of the strip
can be compensated.
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[0011] Inan embodiment, the one directional restrictor
of one automatic tensioner is arranged opposite to that of
the other automatic tensioner. The two automatic ten-
sioners are arranged to act opposite to one another.
Thermal expansion causes both ends of the strip to move
towards the tensioning spring, but in opposite directions.
The length increase or slack at each end is compensated
by the respective automatic tensioner there. Thereby, the
tensioner assembly remains effectively in place inside
the cylindrical body.

[0012] In an embodiment, each automatic tensioner
comprises a first and a second body movable with re-
spect to one another within a predetermined range de-
fined by a limiter, preferably substantially fixed with re-
spect to the cylindrical body. Thereby, the movement
range defined limiter by the limiter may preferably be
fixed relative to the cylindrical body. The second body is
thus able to move within a limited range with respect to
the cylindrical body. The range is selected, so that the
strip remains operational on the drum, preventing da-
mage or drifting.

[0013] Inan embodiment, the strip is connected to the
second body by means of a cable, wherein the urging
means urge the first and second bodies with respect to a
direction defined by the one-directional restrictor, so that
slack on the cable results in the first and second bodies
moving with respect to one another to take up the slack,
and wherein the one-directional restrictor substantially
prevents the cable from moving with respect to the first
body opposite the direction. Slack hereinis defined as the
thermal expansion of the strip that moves the respective
end with respect to the cylindrical body in the direction of
the tensioner assembly. Urging means drive the first and
second bodies, so that these are displaced with respect
to one another proportional or equal to the displacement
ofthe edge of the strip with respect to the cylindrical body.
The motion is one way due to the one-directional restric-
tor, so thatthe strip is constantly tensioned. Slack is taken
up, but once taken up, that portion of the cable is not
released.

[0014] In an embodiment, the limiter comprises guide
slits in the first body that limit movement of the second
body. Guide slits are a simple to manufacture embodi-
ment. The first body may be a housing that holds the
second body. The second body has one or more protru-
sions that engage the guide slits.

[0015] Inan embodiment, the guide slits are formed in
a housing which holds the second body, and wherein the
housing is rigidly connected to the cylindrical body. The
housing is mounted onto the cylindrical at a fixed, relative
position. The housing may be pivotable or rotatable with
respect to the cylindrical body, but its connection is sub-
stantially rigid. Thereby, the range is defined with respect
tothe cylindrical body, allowing it to be set accurately. The
guide slits thus define end points for or a range of move-
ment of the second body with respect to the cylindrical
body.

[0016] Inanembodiment, the one-directional restrictor
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comprises a plate with an opening through which the
cable extends, which plate is tiltable with respect the first
body between:

- anopen state wherein the cable passes substantially
freely through the opening; and

- aclosed state wherein the plate is tilted so that the
cable is fixed in the opening.

[0017] In the open state, the cable can move freely
through the opening in the direction wherein the urging
means pull or push the second body. In the close state,
the plate is tilted, so that the opening effectively becomes
too narrow for the cable to pass through, resulting in the
cable becoming trapped by the plate. The two states are
defined by end points fixed with respect to the housing, so
that the plate is movable within a limited range with
respect to the first body. The end points for open state
preferably position the plate substantially perpendicular
to said direction, while in the closed state the plate is
skewed or inclined with respect to said direction, so that
the opening when viewed in said direction is smaller as
compared to the open state. In case of slack, the urging
means drive the plate against the end points for open
state in said direction, while in case of sufficient tension
on the respective end of the strip the plate is pulled into its
inclined orientation against the end points which define
the closed state by said tension.

[0018] The presentinvention further relates to a printer
comprising a sheet holding drum as described above.
The drumiis preferably provided with a drive for rotating i,
as well as releasing means to release sheets from the
drum. The printer further comprises a fixation unit for
heating sheets held on the sheet holding drum, which in
consequence also heats the drum. Heat is applied to the
drum along a fixed angular portion, so that the rotating
periphery of the drum is locally heated. Outside this
angular portion, the periphery of the drum cools down,
which results in a temperature gradient across the drum.
The angular velocity of the drum may affect the tempera-
ture gradient. The strip undergoes cycles of thermal
expansion and contraction while on the rotating drum.
The effects of those cycles are reduced by means of the
above described tensioner assembly. The fixation unit
may comprise a heating system to transfer energy to the
sheets, for example a heater gas blower or IR or UV
radiator.

[0019] Further scope of applicability of the present
invention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the present inven-
tion, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the present invention will become apparent to those
skilled in the art from this detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The present invention will become more fully
understood from the detailed description given herein
below and the accompanying drawings which are given
by way of illustration only, and thus are not limitative of the
present invention, and wherein:

Fig. 1 is a schematic perspective view of sheet hold-
ing drum for a sheet printer;

is a schematic cross-sectional view of the view
of the sheet holding drum in Fig. 1;

is a schematic cross-sectional view of an auto-
matic tensioner of the sheet holding drum in
Fig. 1 in a first state;

is a schematic cross-sectional view of an auto-
matic tensioner of the sheet holding drum in
Fig. 1 in a second state;

is a cross-sectional view of an embodiment of
the automatic tensioner in Figs. 3 and 4;

is a cross-sectional view of the automatic ten-
sioner in Figs. 3 and 4 mounted on the cylind-
rical body of the drum in Fig. 1; and

is a cross-section view of automatic tensioner
configured opposite to the one in Figs. 5 and 6
mounted on the cylindrical body of the drum in
Fig. 1.

Fig. 2

Fig. 3

Fig. 5

Fig. 6

Fig. 7

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] The present invention will now be described
with reference to the accompanying drawings, wherein
the same reference numerals have been used to identify
the same or similar elements throughout the several
views.

[0022] Fig. 1 schematically illustrates a sheet holding
drum 1 for use in a sheet printer. The drum 1 forms part of
the transport path of the printer and is configured to
releasable hold sheets against its outer surface. The
drum 1 may be used in any suitable position along the
transport path, but is particularly advantageous when
applied in a fixation unit for solidifying ink on the sheets.
Such a drum 1 is known from e.g. US 9546070 B2, the
contents of which are herein incorporated by reference.
[0023] The drum 1 comprises a cylindrical body 2
around which a strip 3 spirals to form the sheet holding
surface. The strip 3 wraps multiple times around the
cylindrical body 2 forming substantially parallel strokes,
that together form a relatively smooth sheet holding sur-
face. The strip 3 is provided with suction holes, which are
in fluid connection to a suction source. This allows a
negative pressure to be applied to the suction holes in
the strip 3, so that sheets can be adhered against the
sheet holding surface. As shown in Fig. 1, the strip 3 is
attached to the cylindrical body 2 under pre-tension to
ensure a tight fit during operation, wherein the drum 1 is
heated and/or cooled.
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[0024] Fig. 2 illustrates a cross-sectional view of the
drum 1. The cylindrical body 2 is provided with suction
channels 4, which are formed as axially extending cham-
bers atthe periphery of the cylindrical body 2. Atleastone
axial end of the suction channels 4 is connected to a
suction channel or manifold (not shown) besides the
cylindrical body 2 to connect the suction channels 4 to
the suction source. The suction source can e.g. be a
pump or fan. The suction channels 4 comprise an open
side in the outward radial direction, which open side is
covered by the spiraling strip 3. Thus, a negative pres-
sure can be applied to the suction holes in the strip 3 to
hold sheets against the drum 1.

[0025] The hollow cylindrical body 2 further defines a
substantially empty or free inner volume 5. In this volume
5, the tensioner assembly 10 is positioned. The tensioner
assembly 10 connects the opposite ends of the spiraling
strip 3 together, so that a substantially constant tension
force is applied to the strip 3. The tensioner assembly 10
comprises a tensioning spring 14, which on both ends is
provided with automatic tensioners 20, 20’. Each auto-
matic tensioner 20, 20’ comprises a slack compensating
mechanism, so that the tensioner assembly 10 remains
substantially in position if the positions of the ends of the
strip 3 change due to thermal effects. Each automatic
tensioners 20, 20’ is mounted onto the cylindrical body 2
by means of the fasteners 11, 11°. The fasteners 11, 11’
are optional, but aid in maintaining the automatic ten-
sioners 20, 20’ in position with respect to the cylindrical
body 2.

[0026] The first automatic tensioner 20 is illustrated
schematically in Fig. 3 and 4 and in detail in Fig. 5 and 6.
The first automatic tensioner 20 will be discussed here
below. The second automatic tensioner 20’ is illustrated
in Fig. 7. It will be appreciated that the second automatic
tensioner 20’ is configured similar to the first automatic
tensioner 20, but arranged so that it acts in the opposite
direction. Preferably the two automatic tensioners 20, 20’
are mirror symmetric with respect to one another.
[0027] The automatic tensioner 20 comprises a first
body 21 and a second body 22. The second body 22 is
mounted movably in the first body 21, so that the bodies
21, 22 can move with respect to one another in the
direction X of the tensioning spring 14 in the direction
X. The first body 21 is formed as a housing 31 which
movably holds the second body 22. The housing 31
comprises a limiter 32 in the form of guide slits that define
and restrict the movement of the second body 22 with
respect to cylindrical body 2 and/or the first body 21. The
second body 22 may comprise a protrusion 24 fitted into
the guide slits. The housing 31 may be attached to the
cylindrical body 2 of the drum 1 by means of the fastener
11. The fastener 11 fixes the housing 31 with the limiter 32
in the direction X of the tensioning spring 14, though the
fastener 11 may allow the housing 31 to e.g. rotate or
pivot with respect to the cylindrical body 2. One end of the
strip 3 is connected to the second body 22 via the cable
26. The cable 26 is provided with a protective cover 33 to
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reduce wear on the cable 26, at least inside the housing
31. The cable 26 passes through the one-directional
restrictor 29, which comprises a plate movable and til-
table with respect to the housing 31. As shown in Fig. 3
and 4 respectively, the one-directional restrictor 29 is
movable between two states or positions C and O. In
the closed position C in Fig. 3, the plate of the one-
directional restrictor 29 is tilted, so that the opening
through which the cable 26 passes grips the cable 26.
In the closed state C, the cable 26 is prevented from
moving opposite to the direction X. The one-directional
restrictor 29 is arranged to move into the closed state C
when a force opposite to the direction X is exerted on the
cable 26. This force tilts the plate of the restrictor 29, so
that its opening when viewed in the direction X becomes
too small for the cable 26 to pass through. The tilted plate
is held in place on the housing 31 by means of pre-defined
end stops formed by openings in the housing 31. When a
force in the direction Xiis presentin the cable 26, the plate
of the one-directional restrictor 29 moves into its open
state O in Fig. 4. In the open state O, the cable 26 can
substantially freely pass through the opening in the one-
directional restrictor 29. In Fig. 4, this is achieved by the
plate of the restrictor 29 tilting into an upright position, so
that its opening is greater than the cross-section of the
cable 26. The openings in the housing 31 further define
end stops for the plate in the open state in the direction X.
Any slack on the cable 26 due to thermal expansion of the
strip 3 is thus taken up by the automatic tensioner 20
inside the housing 31. To ensure that in case of slack the
cable 26 is pulled into the automatic tensioner 20, urging
means 30 in the form of a spring is provided. The urging
means 30 are engage and/or are attached to the second
body 22 and the one-directional restrictor 29. The one-
directional restrictor 29 is substantially fixed with respect
to the housing 31, which forms the first body 21, so that
the urging means 30 drive the firstand second bodies 21,
22 with respect to one another in the direction X . The
urging means 30 are arranged, so that the second body
22 is urged to pull the cable 26 into first body 21 in case
there is slack on the cable 26, as shown in Fig. 4. The
second body 22 in this example moves in the direction X
to take up the slack inside the housing 31. The one-
directional restrictor 29 prevents taken up cable 26 from
passing back through it opposite the direction X. The
second body 22 is connected to the tensioning spring 14
via connector 28, which may be a cable or plate. In Fig. 4,
the second body 22 has been displaced by a distance D
with respectto Fig. 3 by taking up an amount of slack from
the cable 26. The length L of the automatic tensioner 20in
the direction X remains substantially the same or con-
stant, despite the amount D of cable 26 taken up into the
housing 31.

[0028] One automatic tensioner 20 is preferably used
for taking up slack on one side of the tensioning spring 14
while the other automatic tensioner 20’ does the same on
the opposite of the tensioning spring 14. It will be appre-
ciated that a single automatic tensioner 20 can be applied
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as well, or that the two automatic tensioners 20, 20’ may
be embodied as different types of tensioners. For exam-
ple, one automatic tensioner 20 as in Figs 3 to 6 may be
provided at one end of the strip 3, while the other end of
the strip 3 is connected to the cylindrical body 2 via a
mechanical spring, as such as the ones described in US
9546070 B2.

[0029] Incase the strip 3 locally expands or moves due
to thermal effects, the automatic tensioner 20 ensures the
tensioner assembly 10 remains substantially in position
by taking up any slackin the automatic tensioners 20, 20’.
[0030] It will be appreciated that the urging means 30
may be provided with any suitable actuator, such as a
mechanical, hydraulic, or pneumatic spring system. The
one-directional restrictor 29 is herein illustrated as a plate
with an opening, but any suitable one-directional restric-
tor may be applied.

[0031] Although specific embodiments of the invention
are illustrated and described herein, it will be appreciated
by those of ordinary skill in the art that a variety of
alternate and/or equivalent implementations exist. It
should be appreciated that the exemplary embodiment
or exemplary embodiments are examples only and are
not intended to limit the scope, applicability, or config-
uration in any way. Rather, the foregoing summary and
detailed description will provide those skilled in the art
with a convenient road map for implementing at least one
exemplary embodiment, it being understood that various
changes may be made in the function and arrangement of
elements described in an exemplary embodiment without
departing from the scope as set forth in the appended
claims and their legal equivalents. Generally, this appli-
cation is intended to cover any adaptations or variations
of the specific embodiments discussed herein.

[0032] It will also be appreciated that in this document
the terms "comprise", "comprising", "include", "includ-
ing", "contain", "containing", "have", "having", and any

variations thereof, are intended to be understood in an
inclusive (i.e. non-exclusive) sense, such that the pro-
cess, method, device, apparatus or system described
herein is not limited to those features or parts or elements
or steps recited but may include other elements, features,
parts or steps not expressly listed or inherent to such
process, method, article, or apparatus. Furthermore, the
terms "a" and "an" used herein are intended to be under-
stood as meaning one or more unless explicitly stated
otherwise. Moreover, the terms "first", "second", "third",
etc. are used merely as labels, and are not intended to
impose numerical requirements on or to establish a
certain ranking of importance of their objects.

[0033] The present invention being thus described, it
will be obvious that the same may be varied in many
ways. Such variations are not to be regarded as a de-
parture from the spirit and scope of the present invention,
and all such modifications as would be obvious to one
skilled in the art are intended to be included within the
scope of the following claims.
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Claims

1.

A sheet holding drum (1) for a printer, the drum (1)
comprising:

- a cylindrical body (2);

- a strip (3) spiraling around the cylindrical body
(2) to form a sheet holding surface, to which a
sheet can be releasably held by means of a
negative pressure applied to suction holes in
the strip (3);

- a tensioner assembly (10) for exerting a ten-
sioning force on both ends of the strip (3) to
tension the strip (3) around the cylindrical body

(),

characterized in that the tensioner assembly (10)
comprises at least one automatic tensioner (20, 20°),
which automatic tensioner (20, 20’) comprises a one
directional restrictor (29) and urging means (30) for
compensating for movement of ends of the strip (3).

The sheet holding drum (1) according to claim 1,
wherein the first body (21) is formed as a housing
(31), wherein the second body is movable inside the
housing (31), so that amount of a cable (26) con-
nected to an end of the strip (3) can be taken up
inside the housing (31) by the urging means (30)
moving the second body (22) with respect to the first
body (21).

The sheet holding drum (1) according to any of the
previous claims, wherein the tensioner assembly
(10) is positioned inside the cylindrical body (2).

The sheet holding drum (1) according to any of the
previous claims, wherein the tensioner assembly
comprises a tensioning spring (14) provided with
an automatic tensioner (20, 20’) between either
end of the strip (3) and a respective end of the
tensioning spring (14).

The sheet holding drum (1) according to claim 4,
wherein the one directional restrictor (29) of one
automatic tensioner (20) is arranged opposite to that
of the other automatic tensioner (20°).

The sheet holding drum (1) according to any of the
previous claims, wherein each automatic tensioner
(20, 20’) comprises a firstand a second body (21, 22)
movable with respect one another within a prede-
termined range defined by a limiter (32).

The sheet holding drum (1) according to claim 6,
wherein the strip (3) is connected to the second body
(22) by means of a cable (26), wherein the urging
means (30) urge the first and second bodies (21, 22)
with respect to a direction (X) defined by the one-
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10.

1.

directional restrictor (29), so that slack on the cable
(26) results in the first and second bodies (21, 22)
moving with respect to one another to take-up the
slack, and wherein the one-directional restrictor (29)
substantially prevents the cable from moving with
respect to the first body (21) opposite the direction
(X).

The sheet holding drum (1) according to claim6 or 7,
wherein the limiter (32) comprises guide slits in the
first body (21) that limit movement of the second
body (22).

The sheet holding drum (1) according to claim 8,
wherein the guide slits are formed in a housing (31)
which holds the first and second bodies (32), and
wherein the housing (31) is rigidly connected to the
cylindrical body (2).

The sheet holding drum (1) according to any of the
claims 6 to 9, wherein the one-directional restrictor
(29) comprises a plate with an opening through
which the cable (26) extends, which plate is tiltable
with respect the first body (21) between

- an open state (O) wherein the cable (26)
passes substantially freely through the opening;
and

- a closed state (C) wherein the plate is tilted so
that the cable (26) is fixed in the opening.

A printer comprising a sheet holding drum (1) ac-
cording to any of the previous claims, further com-
prising a fixation unit for heating sheets held on the
sheet holding drum (1).
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