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(54) Temperature control system for a sheet support plate of a printer

(57) A temperature control system (30) for a sheet
support plate (14) of a printer which has at least two power
supplies (67; 70) for powering different sub-systems (72,
74) of the printer, and a hot melt ink jet printer with the
temperature control system; the temperature control sys-

tem comprising at least one heater (58; 60) and a power
management system (62) adapted to use spare power
capacities of said at least two power supplies (68; 70) by
controlling the power supplied to said at least one heater
(58; 60) in accordance with the load conditions of said
power supplies (67; 70).
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Description

[0001] The invention relates to a temperature control
system for a sheet support plate of a printer which has
at least two power supplies for powering different sub-
systems of the printer, the temperature control system
comprising at least one heater.
[0002] In the copying and printing industry, a temper-
ature controlled sheet support plate is frequently used
for supporting an image receiving sheet and at the same
time controlling the temperature thereof. For example, in
a hot melt ink jet printer, a sheet, e. g. a sheet of paper,
is advanced over the sheet support plate while the image
is being printed. At room temperature, the hot melt ink is
solid, and it is therefore necessary that the ink is heated
in the printer above its melting point, before it can be
jetted onto the paper. The ink droplets that have been
jetted onto the paper tend to spread-out more or less
before the ink solidifies. In order to obtain a suitable and
constant amount of spreading of the ink droplets, the tem-
perature of the sheet support plate and hence the tem-
perature of the paper should be controlled such that the
ink cools down at an appropriate rate.
[0003] In an initial phase of the print process, when a
new sheet has been supplied, it is generally desirable to
heat the sheet and to keep it at a suitable operating tem-
perature. Thus, the sheet support plate should be heated
by a heater. However, in the further course of the print
process, it is necessary to dissipate the heat of the ink
that solidifies on the paper. To that end, a temperature
control fluid, e. g. a liquid, may be passed through a cavity
in the plate in order to control the temperature of the plate.
[0004] For reasons of power consumption, it is re-
quired that the printer enters into a so-called sleep mode,
when the printer is not operating for a certain time, and
in the sleep mode, among others, the heating system for
the sheet support plate is switched off. Thus, when the
printer is switched on or is switched from the sleep mode
into the operating mode again, it will take a certain time
until the sheet support plate has been heated to its op-
erating temperature. In order to shorten this warming-up
process of the sheet support plate, a considerable heat-
ing power is required.
[0005] It is an object of the invention to provide a tem-
perature control system by which the sheet support plate
can be brought to its operating temperature in an efficient
manner.
[0006] According to the invention, this object is
achieved by a temperature control system of the type
indicated above, which further comprises a power man-
agement system adapted to use spare power capacities
of said at least two power supplies by controlling the pow-
er supplied to said at least one heater in accordance with
the load conditions of said power supplies.
[0007] In a conventional temperature control system
for a sheet support plate, there may be provided an extra
power supply for the heater of the temperature control
system, or a power supply that is dedicated to a sub-

system of the printer may be dimensioned so as to pro-
vide the power for the heater needed during a warming-
up process in addition to the power required by the sub-
system. After the warming-up process, however, the tem-
perature control system requires much less power. Thus,
the extra power supply or the capacity of the existing
power supply will be utilized mainly during the warming-
up process and will be idle most of the time. Thus, the
power capacity is not used efficiently. Moreover, high
power consumption peaks that stress the power net of
the printer may occur during the warming-up process.
[0008] According to the invention, an extra power sup-
ply can be dispensed with, and the heater of the temper-
ature control system uses the spare power capacities of
the power supplies dedicated to other devices or sub-
systems of the printer. Because the power management
system shares two or more power supplies, the required
heating power for the warming-up process can be pro-
vided very efficiently. Thus, the power capacities of the
present power supplies are used very efficiently. More-
over, the load of the power supplies due to the power
consumption of the other sub-systems and of the heater
can be balanced. By this load-balancing, power con-
sumption peaks can be avoided and the dimensions of
the power supplies may be reduced.
[0009] Useful details and further developments of the
invention are indicated in the dependent claims.
[0010] Preferably, the at least one heater is adapted
to be operated on at least two different levels of power
consumption. For example, a heater may be operated at
different input voltages, or the current supplied to the
heater may be limited in accordance with the load con-
ditions of the power supplies. Preferably, the input volt-
age or the current intensity is continuously adjustable.
[0011] In a preferred embodiment, the temperature
control system comprises at least two heaters adapted
to be powered by different power supplies. For example,
two heaters may have different electrical resistance, so
that different heating powers can be achieved at the same
input voltage, or the heaters may be adapted to different
input voltages.
[0012] Preferably, the power management system is
enabled to operate the heaters simultaneously. Thereby,
a maximum heating power can be achieved.
[0013] In a preferred embodiment, the at least two
power supplies are dedicated to different sub-systems
having varying power consumption. For example, in a
hot melt ink jet printer, a first power supply may be ded-
icated to the movement of a printhead carriage, and a
second power supply may be dedicated to heating the
printheads to their operation temperature. The at least
two power supplies may have different output voltages
as, for example, the mentioned devices of the printer may
require different input voltages.
[0014] In a particularly preferred embodiment, the
sheet support plate has at least one cavity, and the tem-
perature control system further comprises a circulation
system for circulating a temperature control fluid through
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said cavity, the at least one heater being arranged to heat
the temperature control fluid. Then, the temperature of
the temperature control fluid may also be cooled to con-
trol its temperature.
[0015] A preferred embodiment of the invention will
now be described in conjunction with the drawings in
which:

Fig. 1 is a schematic perspective view of a hot melt
ink jet printer;

Fig, 2 is a schematic diagram of a temperature control
system of the printer; and

Fig. 3 shows diagrams of power consumption during
a warming-up process of the printer.

[0016] As is shown in Fig. 1, a hot melt ink jet printer
comprises a platen 10 which is intermittently driven to
rotate in order to advance a sheet 12, e. g. a sheet of
paper, in a direction indicated by an arrow A over the top
surface of a sheet support plate 14. A number of transport
rollers 16 are rotatably supported in a cover plate 18 and
form a transport nip with the platen 10, so that the sheet
12, which is supplied from a reel (not shown) via a guide
plate 20, is paid out through a gap formed between an
edge of the cover plate 18 and the surface of the sheet
support plate 14.
[0017] A carriage 22 which includes a number of ink
jet printheads (not shown) is mounted above the sheet
support plate 14 so as to reciprocate in the direction of
arrows B across the sheet 12. In each pass of the carriage
22, a number of pixel lines are printed on the sheet 12
by means of the printheads which eject droplets of hot
melt ink onto the sheet in accordance with image infor-
mation supplied to the printheads. For the sake of sim-
plicity, guide and drive means for the carriage 22, ink
supply lines and data supply lines for the printheads, and
the like, have not been shown in the drawing.
[0018] The top surface of the sheet support plate 14
has a regular pattern of suction holes 24 which pass
through the plate and open into a suction chamber 26
that is formed in the lower part of the plate 14. The suction
chamber is connected to a blower 28 which creates a
subatmospheric pressure in the suction chamber, so that
air is drawn-in through the suction holes 24. As a result,
the sheet 12 is sucked against the flat surface of the
support plate 14 and is thereby held in a flat condition,
especially in the area which is scanned by the carriage
22, so that a uniform distance between the nozzles of
the printheads and the surface of the sheet 12 is estab-
lished over the whole width of the sheet and a high print
quality can be achieved.
[0019] The droplets of molten ink that are jetted out
from the nozzles of the printheads have a temperature
of 100° C or more and cool down and solidify after they
have been deposited on the sheet 12. Thus, while the
image is being printed, the heat of the ink must be dissi-
pated with a sufficient rate. On the other hand, in the
initial phase of the image forming process, the tempera-

ture of the sheet 12 should not be too low, because oth-
erwise the ink droplets on the sheet 12 would be cooled
too rapidly and would not have time enough to spread-
out. For this reason, the temperature of the sheet 12 is
controlled via the sheet support plate 14 by means of a
temperature control system 30 which circulates a tem-
perature control fluid, preferably a liquid, through the
plate 14.
[0020] The temperature control system includes a cir-
culation system with tubes 32 that are connected to op-
posite ends of the plate 14. One of the tubes passes
through an expansion vessel 33 containing a gas buffer
for absorbing temperature-dependent changes in the vol-
ume of the liquid.
[0021] Details of the temperature control system 30
will now be described in conjunction with Fig. 2.
[0022] In Fig. 2, the sheet support plate 14 is schemat-
ically shown. A cavity 50 of the circulation system forms
a heat exchanger below the top surface of the sheet sup-
port plate 14. The blower 28 is also shown symbolically.
The temperature control system 30 comprises a radiator
52 with a cooling fan 54 that forms a heat sink of the
circulation system. The circulation system further com-
prises a pump 56 or other displacement means for cir-
culating the fluid through the cavity 50 of the sheet sup-
port plate 14. The circulation system further comprises
a first heater 58 and a second heater 60 which are con-
trolled by a power management system 62 that is sym-
bolized by a first driver 64 and a second driver 66. For
example, the drivers 64, 66 may be current limiters.
[0023] As will be readily understood, the temperature
control system 30 also includes temperature sensors and
control means for the cooling fan and the like for control-
ling the temperature of the fluid.
[0024] The first driver 64 connects the first heater 58
to a 48 V power supply 68, while the second driver 66
connects the second heater 60 to a 24 V power supply 70.
[0025] The 48 V power supply 68 is mainly dedicated
to a heater for the printheads on the carriage 22, the
heater being symbolically shown as an electrical load 72.
The 24 V power supply 70, however, is mainly dedicated
to operate the drive means of the carriage 22 which are
symbolically shown as an electrical load 74. For the sake
of simplicity, control means for the heater of the print-
heads and for the drive means of the carriage 22 have
not been shown in the drawing.
[0026] Through the drivers 64, 66, the power manage-
ment system 62 can operate each of the heaters 58, 60
at varying input voltages or varying current intensities,
and, thus, varying levels of power consumption.
[0027] Since the electrical load 72 of the heater for the
printheads and the electrical load 74 of the drive means
of the carriage 22 each have a varying power consump-
tion depending on their momentary activity, spare power
capacities of the power supplies 68 and 70 are available
and are used for the heaters 58 and 60, as will be now
described in detail.
[0028] When the printer has been in an off-state or in
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a low power mode or sleep mode, the sheet support plate
14 has to be heated to its operation temperature of, for
example, 32° C in a warming-up process, in order to start
printing again. This requires, for example, a power of 200
W. During the start-up of the printer, the 24 V power sup-
ply 70 is barely used, since it is dedicated to powering
the drive means for the carriage 22 when printing. There-
fore, the spare power capacities of the 24 V power supply
70 will be allotted to the heater 60 by the power manage-
ment system 62.
[0029] The 48 V power supply 68 is needed to heat
the printheads on the carriage 22 to their operation tem-
perature during the start-up of the printer. Therefore, the
48 V power supply 68 is already used almost to its limit
during the warming-up process. However, when the print-
heads have reached their operating temperature, the
sheet support plate 14 still needs to be warmed. Then,
less power is needed to heat the printheads. Therefore,
the power management system 62 will allot spare power
capacities of the 48 V power supply 68 to the first heater
58. During printing, though the 24 V power supply 70 is
needed for the drive means of the carriage 22, spare
power capacities of the 24 V power supply 70 may still
be allotted to the second heater 60.
[0030] Due to the power management system, a short
warm-up time of the printer can be realized without having
to increase the peak performance of the power supplies.
Since spare capacities of both power supplies 68, 70 can
be allotted to the heaters 58, 60 of the temperature control
system 30, the power that is momentarily unused by other
devices of the printer is used in a highly efficient manner
for the temperature control system.
[0031] As an example, Fig. 3 schematically shows
power diagrams for the power supplies 68, 70. The power
P1 of the 48 V power supply 68 and the power P2 of the
24 V power supply 70 are separately shown in relation
to the time t. Power limits of the power supplies 68, 70
are indicated by dashed lines.
[0032] The power P1 is the sum of the power 76 used
by the electrical load 72 of the heater for the printheads
and the power 78 that is allotted by the power manage-
ment system 62 to the first heater 58. The power P2 is
the sum of the power 80 required by the drive means of
the carriage 22, i. e. the electrical load 74, and the power
82 that is allotted to the second heater 60. In the example
shown, the individual powers 76, 78, 80, and 82 vary over
the time t, while the sum of the powers 78 and 82 that
are used for the heaters 58 and 60 is approximately con-
stant. Yet, there are situations where almost the full pow-
er of a power supply is provided to the device the power
supply is dedicated to. An arrow 84 indicates, for exam-
ple, a situation where the power P1 is almost used up by
the electrical load 72 of the heater for the printheads. At
this point, the power limits of P1 and P2 are reached, and
the sum of the powers 78 and 82 is less than under the
other conditions.
[0033] However, the momentary electrical loads 72,
74 of the heater for the printheads and the drive means

for the carriage 22, and the momentary electrical loads
of the heaters 58, 60 are balanced so that the power
limits of the power supplies 68, 70 are not exceeded.

Claims

1. A temperature control system (30) for a sheet sup-
port plate (14) of a printer which has at least two
power supplies (67; 70) for powering different sub-
systems of the printer, the temperature control sys-
tem comprising at least one heater (58; 60), char-
acterized by a power management system (62)
adapted to use spare power capacities of said at
least two power supplies (68; 70) by controlling the
power supplied to said at least one heater (58; 60)
in accordance with the load conditions of said power
supplies (67; 70).

2. The temperature control system (30) according to
claim 1, wherein the at least one heater (58; 60) is
adapted to be operated on at least two different levels
of power consumption.

3. The temperature control system (30) according to
any one of claims 1 and 2, wherein the temperature
control system (30) comprises at least two heaters
(58, 60), adapted to be powered by different power
supplies (68; 70).

4. The temperature control system (30) according to
claim 3, wherein the power management system (62)
is enabled to operate the heaters (58, 60) simulta-
neously.

5. The temperature control system (30) according to
any one of the preceding claims, wherein the at least
two power supplies (68; 70) have different output
voltages.

6. The temperature control system (30) according to
any one of the preceding claims, wherein the sheet
support plate (14) has at least one cavity (50), and
wherein the temperature control system (30) further
comprises a circulation system (32, 56) for circulat-
ing a temperature control fluid through said cavity
(50), the at least one heater (58; 60) being arranged
to heat the temperature control fluid.

7. The temperature control system (30) according to
any one of the preceding claims, wherein one of the
power supplies (70) is adapted to power a drive sys-
tem for moving a carriage (22) of the printer.

8. A hot melt ink jet printer comprising a temperature
control system (30) according to any one of claims
1 to 7.
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9. The hot melt ink jet printer according to claim 8,
wherein one of the power supplies (68) is adapted
to provide power for heating the hot melt ink.
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