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(54) APPARATUS FOR COOLING MEDIA SHEETS

(57) An apparatus (24) for cooling media sheets (16,
18, 22) in a printer, the apparatus comprising
- a number of cooling units (28, 30);
- a conveyer having a first conveyer path (34) adapted
to feed the media sheets successively through the cool-
ing units; and
- a switch (38) adapted to deflect selected ones of the
media sheets into a second conveyer path (34),

wherein the switch (38) is disposed upstream of a last
one (30) of the cooling units and downstream of a first
one (28) of the cooling units, and the second conveyer
path (40) bypasses the last one of the cooling units, and
wherein the conveyer comprises a decelerating mecha-
nism (42) for decelerating the sheets in the first conveyer
path (34) between the first one of the cooling units (28)
and the last one of the cooling units(30).
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Description

[0001] The invention relates to an apparatus for cooling
media sheets in a printer, the apparatus comprising:

- a number of cooling units;
- a conveyor having a first conveyor path adapted to

feed the media sheets successively through the cool-
ing units; and

- a switch adapted to deflect selected ones of the me-
dia sheets into a second conveyor path, wherein the
switch is disposed upstream of a last one of the cool-
ing units and downstream of a first one of the cooling
units, and the second conveyor path bypasses the
last one of the cooling units..

[0002] In a printer such as a laser printer or an ink jet
printer, the media sheets are frequently subjected to
processing steps, e.g. a step of fusing a toner image or
a step of drying ink, which results in the sheets being
heated to an elevated temperature, so that it is necessary
to cool them down again after the print process.
[0003] There are several ways to cool the sheets. For
example, the sheets may be moved along a cooled sta-
tionary part or they may be pressed against a surface of
a co-moving member, e.g. a rotating drum having a metal
surface with high heat conductivity. The drum may be
provided with internal cooling fins or the like for transfer-
ring the heat withdrawn from the media sheets onto a
cooling medium such as a liquid or ambient air or cooled
air. In any case, the necessary measures for cooling the
sheets add to the total energy consumption of the printer.
[0004] US 2014029995 A1 describes a cooling appa-
ratus in which the sheets are successively passed over
peripheral surfaces of two cooling drums.
[0005] In some printers, a switch is provided in the con-
veyor path for diverting selected ones of the media sheets
to a different destination. For example, in a duplex printer,
some sheets are to be directed to a discharge tray where-
as other sheets are to be re-circulated in a duplex path
of the printer.
[0006] JP 2009237514 A discloses an apparatus ac-
cording to the preamble of claim 1.
[0007] It is an object of the invention to provide a cool-
ing apparatus which permits to appropriately cool the
sheets with reduced energy consumption, at least under
certain operating conditions of the printer.
[0008] According to the invention, in order to achieve
this object, the conveyer comprises a decelerating mech-
anism for decelerating the sheets in the first conveyer
path between the first one of the cooling units and the
last one of the cooling units..
[0009] This arrangement permits energy savings when
the admissible residual temperature of the sheets de-
pends upon the destination to which the sheets are to be
directed. For example, the print process may be such
that, in order to obtain a high print quality, the temperature
of the sheets at entry into the printing station must not

exceed a certain limit. Consequently, in a duplex printer
the sheets that have been printed already on one side
and have therefore been heated in the print process must
be cooled down sufficiently before they are re-circulated
for printing on the second side, whereas duplex sheets
that have been printed on both sides already or simplex
sheets that are to be printed only on one side, anyway,
are allowed to have a higher temperature when they are
directed to the discharge tray. According to the invention,
the sheets for which a higher exit temperature is admis-
sible will bypass the last cooling unit, whereby the energy
consumption of this cooling unit is reduced.
[0010] The energy consumption of the last cooling unit
may be reduced simply by the fact that only a smaller
number of sheets is passed through this unit so that the
amount of heat to be removed by this unit is smaller and,
consequently, the required amount of cooling air is re-
duced or the admissible temperature of the cooling air
may be higher so that less energy is needed in a refrig-
erating system for cooling the air.
[0011] The media sheets that have left the first cooling
unit are decelerated in the first conveyer path, so that
more time is available for cooling the sheets to a lower
temperature in the last cooling unit. Consequently, the
required low temperature for the sheets to be re-circulat-
ed can be reached with reduced total heat absorbing ca-
pacity of the cooling units, which permits not only to save
energy but also to reduce the space requirement for the
cooling units.
[0012] More specific optional features of the invention
are indicated in the dependent claims.
[0013] In an embodiment, the conveyer comprises a
decelerating mechanism for decelerating the sheets in
the first conveyer path between the first cooling unit and
a second cooling unit.
[0014] In an embodiment, the first conveyer path in-
cludes a duplex path for recirculating sheets from the
second cooling unit to an entry side of the printer.
[0015] An embodiment example will now be described
in conjunction with the drawings, wherein:

Fig. 1 is a diagram of a printer having a cooling ap-
paratus according to the invention; and
Fig. 2 is an enlarged view of the cooling apparatus.

[0016] As has been shown schematically in Fig. 1, a
printer 10 comprises a printing unit 12, a feeder 14 for
feeding media sheets 16, 18 to the printing unit, and a
discharge tray 20 onto which printed media sheets 22
are discharged.
[0017] It shall be assumed here that the printing unit
12 employs a print process, e.g. laser printing or ink jet
printing, in which the media sheets are heated to an el-
evated temperature, so that it is necessary to cool the
sheets before they are discharged onto the discharge
tray 20. For this reason, a sheet cooling apparatus 24 is
provided on the exit side of the printing unit 12. The cool-
ing apparatus comprises a total of four cooling drums 26
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two of which constitute a first cooling unit 28 while the
other two constitute a second cooling unit 30. It would
also be possible to consider each of the cooling drums
as a "cooling unit". However, for the purpose of clarity it
is more convenient here to consider a pair of two cooling
drums as a cooling unit.
[0018] A conveyer 32 is provided for conveying the me-
dia sheets 16, 18 from the feeder 14 to the printing unit
12 and further through both cooling units 28, 30 along a
first conveyer path 34. The first conveyer path 34 includes
also a duplex path 36 along which sheets 18 that have
been printed on one side are re-circulated to the entry
side of the printing unit 12 for printing an image on the
second side.
[0019] In the example shown, blank sheets 16 from the
feeder 14 and sheets 18 that have been printed on one
side (single sided copies) are fed to the printing unit 12
in an interleaved mode, so that the sheets leaving the
printing unit 12 form an alternating sequence of single
sided copies (sheets 18) and completely printed sheets
22 bearing an image on both sides.
[0020] The latter sheets 22 are to be discharged onto
the discharge tray 20. To that purpose, a switch 38 is
provided for diverting the sheets 22 out of the first con-
veyer path 34 and into a second conveyer path 40 that
leads to the discharge tray 20.
[0021] The switch 38 is arranged downstream of the
first cooling unit 28 and upstream of the second cooling
unit 30, so that the printed (duplex) sheets 22 pass only
through the first cooling unit 28 whereas the single sided
copies (sheets 18) pass through both cooling units 28
and 30. This permits to cool the sheets 18 to a lower
temperature which permits a high print quality in the print
process in which an image is printed on the second side
of the sheets.
[0022] As can be seen more clearly in Fig. 2, the first
conveyer path 34 includes a train of roller pairs 42 that
are disposed at regular intervals between the switch 38
and the first cooling drum 26 of the second cooling unit
30. The rollers of each roller pair 42 form a nip for feeding
the sheets 18, and at least one roller of each roller pair
42 is actively driven with an individually controllable
speed. The distance d between two adjacent roller pairs
42 is smaller than the length of the sheets 18 and is ap-
proximately equal to the peripheral length 2πr of the driv-
en roller (wherein r is the radius of the driven roller).
[0023] The sheets 18 and 22 are conveyed from the
printing unit 12 to and through the first cooling unit 28
with a given speed which corresponds to a throughput
of 300 sheets per minute, for example. The printed sheets
22 are conveyed with the same speed in the second con-
veyer path 40. A controller 44 which has only been shown
schematically in Fig. 2 controls the driven rollers of the
roller pairs 42 such that each sheet 18 leaving the switch
38 on the first conveyer path 34 is decelerated continu-
ously to only half the speed, so that the throughput in the
second cooling unit 30 will be only 150 sheets per minute.
Consequently, the dwell time of the sheets 18 on the

periphery of the cooling drums 26 of the second cooling
unit 30 is twice as high as the dwell time in the first cooling
unit 28, so that the sheets 18 to be re-circulated to the
printing unit 12 can be cooled more intensely.
[0024] For a continuous deceleration of the sheets 18,
the rollers pairs 42 may for example be controlled as
follows. When a sheet leaves the switch 38, the first two
rollers pairs 42 are both driven with a speed equal to the
speed in the first cooling unit 28. However, as soon as
the trailing edge of the sheet has left the first roller pair,
the second roller pair is decelerated. The third roller pair
is driven such that the second and third roller pairs have
the same speed when the leading edge of the sheet
reaches the third roller pair. The same pattern is used
for further decelerating the sheet while passing through
the third and fourth roller pairs.
[0025] Of course, the deceleration of the sheets 18 has
the consequence that the gaps between subsequent
sheets 18 become smaller. This is possible, however,
because every second sheet 22 is diverted into the sec-
ond conveyer path 40.
[0026] In the example shown, the two pairs of cooling
rollers 26 of the two cooling units 28 and 30 are arranged
mirror-symmetrically, with the upstream roller 26 of the
first cooling unit and the downstream roller of the second
cooling unit 30 being disposed close together and at the
same height, whereas the downstream cooling roller of
the first cooling unit 28 and the upstream cooling roller
of the second cooling unit 30 have a larger mutual dis-
tance. These two rollers are also disposed at the same
height, so that the sheets are deflected by 180° at each
cooling roller. This configuration permits a compact con-
struction of the sheet cooling apparatus 24 while leaving
a sufficiently long deceleration path for decelerating the
sheets between the first and second cooling units.
[0027] As is well known in the art, a guide plate or guide
belt 46 (shown only schematically in the drawing) is pro-
vided for each of the cooling rollers 26 for pressing the
sheets against the peripheral surface of the roller.
[0028] As is also well known in the art, the conveyer
paths 34 and 40 comprise deflection rollers 48 as well
as straight conveyer portions which may be constituted
for example by belts or by trains of roller pairs similar to
the roller pairs 42.
[0029] Although not shown in detail in the drawings,
the straight conveyer portion constituting the duplex loop
36 includes also a train of individually controllable roller
pairs similar to the roller pairs 46 for re-accelerating the
sheets 18 to their original speed on their way back to the
entry side of the printing unit 12. As a consequence, the
gaps between the successive sheets 18 increase again,
so that it is possible to insert the sheets 18 between the
blank sheets 16.
[0030] The cooling rollers 26 of the first and second
cooling units 28, 30 may have internal cooling fins, and
a cooling medium, e.g. air, may be passed through each
of these rollers. The flow rate and temperature of the
cooling air may be the same for the first and second cool-
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ing units, which facilitates the design of the air supply
system. Nevertheless, the cooling in the second cooling
unit 30 is more efficient due to the large dwell time.
[0031] It will be understood that the switch 38 must be
capable of changing position in the short time interval in
which a (narrow) gap between two successive sheets
18, 22 passes the switch. The switching time of the switch
38 may therefore be as small as 30 ms or even less.
[0032] Of course, the printer may also be operated in
a simplex mode, in which the switch 38 has a constant
position and all sheets are directed towards the discharge
tray 20 after having passed the printing unit 12 only once.

Claims

1. An apparatus (24) for cooling media sheets (16, 18,
22) in a printer (10), the apparatus (24) comprising

- a number of cooling units (28, 30);
- a conveyer (32) having a first conveyer path
(34) adapted to feed the media sheets succes-
sively through the cooling units (28, 30); and
- a switch (38) adapted to deflect selected ones
(22) of the media sheets into a second conveyer
path (40),
wherein the switch (38) is disposed upstream of
a last one (30) of the cooling units and down-
stream of a first one (28) of the cooling units,
and the second conveyer path (40) bypasses
the last one (30) of the cooling units,
characterized in that the conveyer (32) com-
prises a decelerating mechanism (42) for decel-
erating the sheets in the first conveyer path (34)
between the first one of the cooling units (28)
and the last one of the cooling units (30).

2. The apparatus according to claim 1, wherein the de-
celerating mechanism is constituted by a train of in-
dividually controllable roller pairs (42), the rollers of
each pair forming a nip for the sheets (18) to be de-
celerated.

3. The apparatus according to any of the preceding
claims, wherein the cooling units (28, 30) upstream
and downstream of the switch (38) have identical
cooling capacities.

4. A printer (10) having a printing unit (12) and a cooling
apparatus (24) according to any of the preceding
claims, wherein the first conveyer path (34) includes
a duplex path (36) for recirculating sheets (18) from
the last one of the cooling units (30) to an entry side
of the printer.
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