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calibration the heating system thereof

(57) The invention relates to a transfer apparatus for
transferring an image of a developer from an image bear-
ing medium onto an image receiving medium in a transfer
zone, comprising heating means for heating the image
bearing medium, adjustable power supply means for sup-
plying electrical power to the heating means, a first tem-
perature sensor for sensing a basis temperature in the
vicinity of the image bearing medium away from the trans-
fer zone and for transmitting to a controller a signal in-
dicative of the basis temperature. The controller being
adapted to adjust the power supplied by the power supply
means to the heating means to obtain a target tempera-
ture in the transfer zone, in response to the signal indic-
ative of the sensed basis temperature and based on a
pre-established relationship between the power supplied
to the heating means and a temperature difference be-
tween a temperature in the transfer zone and the basis
temperature. The invention also relates to a calibration
method for obtaining said relationship.

Transfer apparatus for transferring an image of a developer in a printer and method for

FIG. 5B
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Description

[0001] Theinvention relates to a transfer apparatus for
transferring an image of a developer from animage bear-
ing medium onto an image receiving medium comprising
a pressure member for pressing the image receiving me-
dium against the image bearing medium in a transfer
zone, heating means for heating the image bearing me-
dium, adjustable power supply means for supplying elec-
trical power to the heating means, a first temperature
sensor for sensing a basis temperature in the vicinity of
the image bearing medium away from the transfer zone
and for transmitting to a controller a signal indicative of
the basis temperature.

[0002] A transfer apparatus of the type set forth is
known from the print system Océ CPS700 and is ex-
plained in more detailed in the description of the present
application, with reference to Figure 2. The known trans-
fer apparatus has the disadvantage that the quality of the
transfer step decreases as the number of print cycles
performed with the image bearing medium increases.
[0003] The object of the invention is to improve the
known transfer apparatus such that the quality of the
transfer step roughly remains constant over the whole
life of the image bearing medium.

[0004] This object is achieved by the controller being
adapted to adjust the power supplied by the power supply
means to the heating means to obtain a target tempera-
ture in the transfer zone, in response to the signal indic-
ative of the sensed basis temperature and based on a
pre-established relationship between the power supplied
to the heating means and a temperature difference be-
tween a temperature in the transfer zone and the basis
temperature.

[0005] The ability to obtain a target temperature in the
transfer zone ensures that the quality of the transfer step
is improved over the whole life of the image bearing me-
dium. Indeed, after a large number of print cycles, the
thickness of the image bearing medium decreases, due
to wear. This fact renders the control of the temperature
in the transfer zone particularly important. A target tem-
perature in the transfer zone is attainable, in response
to the signal indicative of the sensed basis temperature
and based on a pre-established relationship between the
power supplied to the heating means and a temperature
difference between a temperature in the transfer zone
and the basis temperature. The value of the target tem-
perature in the transfer zone is known forehand and is a
temperature which leads to optimum results of the trans-
fer step. The presence of the pressure member renders
the placement of a temperature sensor in the transfer
zone for measuring the temperature in the transfer zone
during printing operation for straightforward feed-back
control impracticable. With the signal indicative of the
sensed basis temperature and the pre-established rela-
tionship between the power supplied to the heating
means and a temperature difference between a temper-
ature in the transfer zone and the basis temperature, the
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controller is able to determine a target temperature dif-
ference between the target temperature in the transfer
zone and the basis temperature. Based on said deter-
mined target temperature difference, and in response to
the signal indicative of the sensed basis temperature, the
power supplied to the heating means is adjustable to ob-
tain the target temperature in the transfer zone.

[0006] According to an embodiment of the invention,
the heating means are provided with displacing means
for moving the heating means from a first position to a
second position, the first and second positions being suit-
ed for establishing the relationship between the power
supplied to the heating means and the temperature dif-
ference between the transfer temperature in the transfer
zone and the basis temperature. The displacement of
the heating means render possible the determination of
the temperature in the transfer zone, since in the second
position, the presence of the pressure member does not
hinder anymore the determination of the temperature in
the transfer zone.

[0007] According to another embodiment of the inven-
tion, a second temperature sensor is provided for sensing
an auxiliary temperature in the vicinity of the image bear-
ing medium away from the transfer zone and for trans-
mitting to the controller a signal indicative of the auxiliary
temperature, the signal indicative of the basis tempera-
ture and the signal indicative of the auxiliary temperature
being suited for establishing the relationship between the
power supplied to the heating means and the tempera-
ture difference between the transfer temperature in the
transfer zone and the basis temperature.

[0008] According to yet another embodiment of the in-
vention, the heating means are provided with displacing
means for moving the heating means from a first position
to a second position, the first position being the position
of the heating means in printing conditions, the second
position of the heating means being suited for determin-
ing the temperature difference between a temperature in
the transfer zone and the basis temperature as being
equal to the difference between the sensed auxiliary tem-
perature and the sensed basis temperature.

[0009] The invention also relates to a method for cal-
ibrating a heating system of a transfer apparatus for
transferring an image of a developer from an image bear-
ing medium onto an image receiving medium n a transfer
zone, said heating system comprising heating means for
heating the image bearing medium and adjustable power
supply means for supplying electrical power to the heat-
ing means.

[0010] The method according to an embodiment of the
invention comprises the steps of supplying power to the
heating means according to a first power value, deter-
mining a first temperature difference between a temper-
ature of the image bearing medium in the transfer zone
and a temperature of the image bearing medium away
from the transfer zone at said first power value, supplying
electrical power to the heating means according to a sec-
ond power value, determining a second temperature dif-
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ference between a temperature of the image bearing me-
dium in the transfer zone and a temperature of the image
bearing medium away from the transfer zone at said sec-
ond power value and establishing a relationship between
a value of the power supplied to the heating means and
a temperature difference between a temperature in the
transfer zone and a temperature of the image bearing
medium away from the transfer zone at said value of the
power supplied.

[0011] With the steps of the method of calibrating a
heating system of a transfer apparatus, the relationship
between the power supplied to the heating means and a
temperature difference between a temperature in the
transfer zone and the basis temperature can be accu-
rately established. Calibration of the heating system of a
transfer apparatus is required after a given number of
print cycles, in order to take into account the changes
due to the changing of the image bearing medium prop-
erties.

[0012] Printing techniques in which an image of a de-
veloper such as toner powder is firstly transferred from
an image-forming element to an intermediate image
bearing medium and in which said image is then trans-
ferred by means of a transfer apparatus, under pressure
and possibly combined with a supply of heat, to an image
receiving medium such as a sheet of paper are known
in various forms. US 5,742,889 discloses an example of
a transfer apparatus used in a printing apparatus based
on electrophotography.

[0013] The transfer apparatus of the invention may be
used in any printing apparatus employing an imaging
process working in combination with an intermediate im-
age bearing medium. Examples of such imaging proc-
esses are magnetography, electro(photo)graphy, direct
induction printing technique or the like. Other imaging
processes in which an intermediate image bearing me-
dium may be used are processes in which liquid ink or
melted ink (hot melt ink) is directly deposited by means
of anink jet printhead to form an image on the top surface
of the intermediate image bearing medium. The image
is then transferred by means of the transfer apparatus to
the image receiving medium such as a sheet of paper.
Fig. 1 diagrammatically illustrates a print-
ing apparatus using direct induc-
tion printing technique.
diagrammatically illustrates a cross
section of a transfer apparatus of
the prior art.

diagrammatically illustrates a cross
section of the transfer apparatus
according to a first embodiment of
the invention.

diagrammatically illustrates the
transfer apparatus according to the
first embodiment of the invention
wherein the heating means are ro-
tated.

Fig. 2

Fig. 3

Fig. 4
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Fig. 5A and 5B show, respectively, the heating
means in a first and second posi-
tion.

s a flow-chart diagram illustrating
the calibration method according to
a first embodiment of the invention.
is a graphical representation of the
temperature difference as a func-
tion of the power supplied to the
heating means.

is an example of a look-up table.
diagrammatically illustrates a cross
section of the transfer apparatus
according to a second embodiment
of the invention.

is a flow-chart diagram illustrating
the calibration method according to
a second embodiment of the inven-
tion.

diagrammatically illustrates a cross
section of the transfer apparatus
according to a third embodiment of
the invention.

show, respectively, the heating
means in a first and second posi-
tion.

Fig. 6

Fig. 7

(oo}

Fig.

Fig. 10

Fig. 11

Ei

g. 12A and 12B

Fig. 13 is a flow-chart diagram illustrating
the calibration method according to
a third embodiment of the inven-
tion.

[0014] Fig. 1is a schematic diagram of a cross section

of a printing apparatus using direct induction printing

technique.

[0015] Itcomprises aprintengine 2 which is connected

to a print server 4 through a connection cable 7. The print
server 4 is suited for receiving print jobs from client com-
puters (not shown) and converting them in a format that
can be processed by the print engine 2. It ensures, in co-
operation with an image processing unit 6 placed inside
the print engine 2, that the digital images are printed on
image receiving medium such as sheets of paper.
[0016] The printing apparatus comprises a user inter-
face panel 18, provided with a display screen and a key
panel. The user interface panel 18 is connected to the
image processing unit 6 and to the print server 4 and is
suited for selecting a user, setting queuing parameters,
changing print job attributes etc.

[0017] The printengine comprises a number ofimage-
forming elements 16. Each image-forming element com-
prises a rotating drum which can be driven in the direction
of the arrow A by suitable driver means (not shown). For
printing colour images, a plurality of image-forming ele-
ments 16 is used, each of said elements being supplied
with toner in a specific colour like cyan, magenta, yellow,
red, blue, green or black for forming a separation image.
Each image-forming element 16 is provided with a
number of energisable image-forming electrodes placed
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beneath a dielectric layer. A magnetic roll 14 and a de-
veloping unit 15 are also provided. Conductive and mag-
netically attractive toner powder is supplied to the mag-
netic roll 14. By applying a predefined bias voltage to the
magnetic roll 14 comprising an number of magnets, a
uniform layer of toner powder is applied to the outer sur-
face of the image forming element 16. The electrodes
placed on the outer circumferential surface of the image-
forming element 16 are activated image-wise by means
of drivers placed on an electronic control unit. According
to the image line to be printed, the ring electrodes retain
an activation pattern, i.e. an electrical potential pattern
in accordance with image information supplied by the
image processing unit

[0018] A soft-iron knife is disposed inside of the devel-
oping unit 15 and is placed between two magnets for
generating a magnetic field in a gap. In an image-forming
zone defined by the magnetic field in the gap, the toner
powder is selectively removed from the surface of the
image-forming element 16 by the developing unit 15, de-
pending on the activation pattern on the ring electrodes.
[0019] A toner powder image, being a separation im-
age, is thus formed on the surface of each image-forming
element 16. Each separation image is then transferred
successively by means of pressure contact with an inter-
mediate image bearing medium, being for example a rub-
ber surface forming the top surface of a transfer drum
12. The complete colour image is thus formed on said
rubber surface and can be transferred and fused onto an
image receiving medium (for example a sheet of paper)
by a transfer apparatus to be described in more details
hereinafter. The sheet of paper is conveyed from any of
the paper trays 20 to the transfer drum by the guide track
26 and is then pressed between the transfer drum 12 and
the pressure roll 28 of the transfer apparatus. The sheet
of paper may then conveyed by the guide track 24 to the
post fuser unit 30 and can undergo a duplex loop for
printing on the reverse side, or can be directly output in
the receiving tray 22.

[0020] Fig. 2 is a schematic diagram of a of a known
transfer apparatus that may be used in a printing appa-
ratus using direct induction printing technique. The trans-
fer apparatus of the prior art functions in co-operation
with the rotatable transfer drum 12 which is covered by
an elastic image bearing medium 13. In operation, the
transfer drum 12 is rotated by driving means (not shown)
in a sense of rotation represented by the arrow B. The
known transfer apparatus comprises a pressure roll 28,
heating means 33 and 37, electrical power supply means
42, a controller 44 for controlling the power supply means
42 and a temperature sensor 30 for measuring a tem-
perature in a vicinity of the image bearing medium 13.
The pressure roller 28 is adapted to press an image re-
ceiving medium against the image bearing medium 13
in a transfer zone or nip 40. The heating means 33 and
37 are provided in the hollow interior portion of the trans-
fer drum for heating the image bearing medium 13 from
the inside outwards. Preferably, the transfer drum 12 is

10

15

20

25

30

35

40

45

50

55

transparent or practically transparent, which is the case
with a transfer drum made of glass, for example. The
transfer drum’s wall may be about 4 mm thick. A trans-
parent rubber layer 29 may be provided between the
transfer drum 12 and the image bearing medium 13. Pref-
erably, said transparent rubber layer 29 is a silicon rubber
and may be about 2 mm thick. The image bearing medi-
um 13 is preferably an opaque silicon rubber with a thick-
ness of about 0.1 mm, for example. Since the drum 12
and the layer 29 are transparent, while the image bearing
medium 13 is opaque and relatively thin, the latest thus
be efficiently heated from the inside outwards by the heat-
ing means 33 and 37. The heating means 33 comprises
aradiant heater 32 and an infra-red reflector 34; the heat-
ing means 37 comprises a radiant heater 36 and an infra-
red reflector 38. The infra-red reflectors 34 and 38 are
provided in order to reflect the heat generated by the
radiant heaters 32 and 36, respectively, towards the inner
surface of the transfer drum 12. The convergent reflector
38 is adapted to concentrate the heat (i.e the infra-red
radiation) generated by the radiant heater 36 towards a
focus area F located at the inner surface of the image
bearing medium 13. The divergentreflector 34 is adapted
to disperse the infra-red radiation emitted by the radiant
heater 32 towards the rubber layer 13 over a wide radius.
The temperature sensor 30, placed in the vicinity of the
rubber layer outer surface 13, is connected to the con-
troller 44 in order to provide a measured temperature
signal used by said controller to control the power out-
putted by the power supply means 42. The temperature
sensor 30 is placed such that the measured temperature
is approximately the temperature of the outer surface of
the rubber layer 13.

[0021] In printing operation, the image bearing medi-
um 13 has to be heated such that a temperature above
the softening temperature of the toner powder is obtained
in the transfer and fuse nip 40. When the known appa-
ratus is in printing operation, a first control signal repre-
senting an instruction is transmitted by the controller 44
to the power supply means 42. It ensures that the supply
means 42 outputs a constant electrical power, for exam-
ple having the value 1100 W, to the heating means 37
via afirst outlet. The value of the constant electrical power
is pre-determined and is not modified during the life time
of the image bearing medium 13. As a consequence,
infra-red radiation having a constant intensity is emitted
from the radiant heater 36, said emitted radiation being
reflected and focussed by the reflector means 38 towards
the focus area F located on the inner surface of the rubber
layer 13. In printing operation, the transfer drum 12, to-
gether with the rubber layers 29 and 13 placed thereon,
is rotated according to the sense of rotation indicated by
the arrow B. Since the focus area F is located in the vi-
cinity of and upstream from the nip 40 (with respect to
the sense of rotation indicated by the arrow B), the gen-
erated heat is effectively diffused in the nip 40 wherein
the transfer and fuse steps take place, under the influ-
ence of pressure and heat.
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[0022] During printing operation, the temperature sen-
sor 30 transmits at regular intervals a temperature signal
to the controller 44, said temperature signal representing
a measured temperature Tgpgg in the vicinity of the rub-
ber layer 13, upstream from the focus area F, when con-
sidered in the sense of rotation B of the transfer drum
12. On the basis of said transmitted temperature signal,
the controller 44 transmits a second control signal rep-
resenting an instruction to the supply means 42. It en-
sures that the power supply means 42 outputs an adjust-
able electrical power P to the heating means 33 via a
second outlet. The adjustable electrical power is adjusted
in such a way that the temperature Tgag 5 measured by
the temperature sensor 30 remains substantially con-
stant (for example, the target value for Tgag g could be
76 degrees Celsius). The temperature signal thus pro-
vides a feed-back signal to the controller 44 for continu-
ously ensuring that the measured temperature Tgpgg in
the vicinity of the rubber layer 13, upstream from the focus
area F, is kept substantially constant, i.e. within certain
tolerances.

[0023] Summarising, the transfer apparatus of the pri-
or art thus comprises heating means 33 and 37 supplied
by electrical supply means 42 for heating the image bear-
ing medium 13 from the inside outwards, and a temper-
ature sensor 30 for measuring a temperature (Tgags) in
a vicinity of the image bearing medium 13 and adapted
for transmitting a temperature signal to the controller 44.
In printing operation, the heating means 37 are supplied
by the electrical supply means 42 with a constant power.
In operation, the controller 44 determines the setting val-
ue P for the adjustable power to be supplied by the supply
means 42 to the heating means 33 based on the meas-
ured temperature Tgpg g ensuring that Tgag g remains
substantially constant.

[0024] Itis noted that, in the embodiment shown in Fig.
2, considering the sense of rotation of the transfer drum
13 indicated by the arrow B, the sensor 30 is positioned
upstream from the focus area F, being itself positioned
upstream from the nip 40. Compared to the circumfer-
ence of the transfer drum (about 935 mm), the sensor
30, the focus area F and the nip 40 are positioned closely
to each other, the distance between the sensor 30 and
the focus area F and the distance between the focus area
F and the nip 40 being approximately 25 mm, for exam-
ple. The heating means 37 are placed upstream from the
nip 40 in such a way that, in printing operation, the gen-
erated heat which is focused towards the area F then
diffuses through the rubber layer 13 during the time in-
terval needed for the transport performed by the rotating
transfer drum 12 untilthe nip40isreached. Said transport
takes a short period, during which the generated heat
diffuses from the inner of the rubber layer 13 towards the
outer surface of the rubber layer 13, such that reaching
the maximum temperature of the outer surface of the
rubber layer 13 takes place in the nip 40.

[0025] Ideally, given the fact that the measured tem-
perature Tgpg|s is kept substantially constant by means
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of the provided feed-back control, while the power sup-
plied to the heating means 37 is constant in printing op-
eration, the temperature Typ reached in the nip 40
should be substantially constant. Indeed, since the value
of the power used to drive the heating means 37 is con-
stantin printing operation, the thermal energy transmitted
by the radiant heater 36 to the rubber layer 13 should be
constant. Ideally, said constant thermal energy should
induce a constant temperature jump AT being the dif-
ference between the measured temperature Tgpgg and
the temperature Typ (AT =Ty ip-Tgasis): Consequently,
in printing operation, the temperature Typ in the nip 40
should be constant. However, itis observed that the qual-
ity of the transfer/fuse step deteriorates after a large
number of printing cycles. This is attributed to an uncon-
trolled modification of the temperature jump AT, (and
consequently of the temperature in the nip) over the life
time of the image bearing medium 13. During the life time
of the image bearing member, the latter becomes thinner
due to wear. With the apparatus known from the prior art,
the temperature in the nip tends to increase in an uncon-
trolled fashion, since the power supplied to the heating
means 37 is constant, while the basis temperature is also
kept constant by means of the feed-back control for ad-
justing the power supplied to the heating means 33.

[0026] The transfer apparatus according to a first em-
bodiment of the invention is represented schematically
in Figs. 3, 4, 5A and 5B and is explained in conjunction
with the flow-chart of Fig. 6, representing the calibration
method according to a first embodiment of the invention.
The transfer apparatus may be used in a printing appa-
ratus employing direct induction printing technique or any
other printing technique wherein transfer from an image
bearing medium to a receiving medium is required, such
as electrophotographic printers, inkjet printers using an
intermediate etc. The transfer apparatus functions in co-
operation with a rotatable transfer drum 12 covered by
an image bearing medium 13. The arrow B indicated the
sense of rotation of the drum 12. The transfer drum’s wall
may be about 4 mm thick. A transparent rubber layer 29
may be provided between the transfer drum 12 and the
image bearing medium 13. Preferably, said transparent
rubber layer is a silicon rubber and is about 2 mm thick,
for example. The image bearing medium 13 is preferably
an opaque silicon rubber with a thickness of about 0.1
mm, for example. In the first embodiment, the transfer
apparatus comprises a pressure member in the form of
apressure roll 68 for pressing the image bearing medium
13 against the image receiving medium in a transfer zone
60, displaceable heating means 57, adjustable power
supply means 62 for supplying electrical energy to the
heating means 57, a controller 64 for controlling the elec-
trical power supply means 62, and a temperature sensor
50formeasuring a basis temperature (Tgag)g) in avicinity
of the image bearing medium 13. The pressure roller 68
is adapted to exert a pressure on an image receiving
medium against the image bearing medium 13 in a nip
60. The displaceable heating means 57 are provided in
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the hollow interior portion of the transfer drum for heating
the image bearing medium 13 from the inside outwards.
The heating means 57 comprise a radiant heater 56, a
convergent infra-red reflector 58 and displacing means
66 suited for moving part of or all of the heating means
57 from a first position to a second position (see herein-
after). The movements of the displacing means 66 are
preferably controlled by the controller 64. The tempera-
ture sensor 50 is suited for transmitting to the controller
64 a signal indicative of the basis temperature (Tgag)s)-
The temperature sensor 50 is placed such that the meas-
ured temperature is approximately the temperature of
the outer surface of the rubber layer 13.

[0027] The transfer apparatus may also comprise sec-
ondary heating means 53 comprising a radiant heater 52
and a divergent infra-red reflector 54. The divergent re-
flector 54 is adapted to disperse the infra-red radiation
emitted by the radiant heater 52 towards the rubber layer
13 over awide radius. The electrical power supply means
62 may be suited for supplying the heating means 53.
[0028] In the example of Fig. 3, the displacing means
66 are rotation means adapted to cause the heating
means 57 to rotate around an axis perpendicular to the
plane of the figure, i.e. parallel to the drum’s axis. With
the rotation means 66, the heating means 57 may be
rotated from a first position, shown in Fig. 3 to a second
a second position, shown in Fig. 4.

[0029] Figs. 5A and 5B are cross sections showing in
more detail the first and second positions, respectively.
As is shown in cross section in Fig. 3 and Fig. 5A, when
the heating means 57 are in the first position, the inter-
section between the optical axis 67 of the heating means
57 and the inner circumference of the rubber layer 13
defines an area F1. The area F1 is a focus segment lo-
cated atthe inner surface of the rubber layer 13 and being
parallel to the axis of the drum 12. The first position is
such that the convergent reflector 58 is adapted to focus
the infra-red radiation generated by the radiant heater 56
towards the area F1. The first position corresponds to
the normal position of the heating means 57, such as in
printing operation and in stand-by status. The second
position of the heating means 57 is characterised by an
angle o of the rotation. The angle a is the angle made
between the optical axis 67 when the heating means 57
are in the first or normal position (Fig. 5A) and the optical
axis 67 when the heating means 57 are in the second or
calibration position (Fig. 5B).

[0030] When the heating means 57 are in the second
position, the intersection between the optical axis 67 of
the heating means 57 and the inner circumference of the
rubber layer 13 defines an area F2. In the second posi-
tion, the convergent reflector 58 is adapted to focus the
infra-red radiation generated by the radiant heater 56 to-
wards the area F2. The area F2 is located upstream from
the sensor 50, when the sense of rotation of the drum 12
is considered. When a calibration procedure to be de-
scribed hereinafter is carried out, the heating means 57
are brought at some moment of the procedure into the
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second or calibration position, defined by the angle o.
[0031] The distance along the line corresponding to
the cross section of the rubber layer 13 from the area F2
to the sensor 50 is approximately equal to the distance
from the area F1 to the nip 60. Therefore, when the heat-
ing means 57 are in the second position while they are
supplied ata powerhaving a given value, the temperature
measured by the sensor 50 is approximately equal to the
temperature of the rubber layer in the nip 60 when the
heating means 57 are in the first position while they are
supplied at a power having the same given value. Com-
pared to the circumference of the transfer drum 12, the
focus area F2 and the sensor 50, the focus area F1 and
the nip 60 are positioned closely to each other. The dis-
tance from the focus area F2 to the sensor 50 and the
distance from the focus area F1 to the nip 60 are each
approximately equal to 25 mm while the circumference
of the drum 12 is about 935 mm, for example.

[0032] A calibration procedure (see hereinafter)
makes it possible to establish a relationship between the
temperature jump AT (AT ;=Typ-Tgasis) and the value
of the power P supplied by the electrical supply means
62 to the heating means 57. Since the basis temperature
Tgasis is measured at regular intervals during printing
operation, and the signal indicative of the measured tem-
perature is transmitted to the controller 64, the power
supplied by the electrical supply means 62 to the heating
means 57 can be adjusted in a way that the temperature
in the nip Ty,p remains substantially constant in printing
operation, during the whole life time of the image bearing
medium 13. The quality of printing remains thus of high
quality during the whole life time of an image bearing
medium.

[0033] Thanks to the facts that the heating means 57
is adapted to focus the heat towrds two different areas
in space (F1 and F2), a first temperature difference and
a second temperature difference in the vicinity of the rub-
ber layer 13 may be measured during a calibration pro-
cedure. The calibration procedure is now explained with
reference to Fig. 6. Preferably, said calibration procedure
is fully automated, the controller 64 being adapted to is-
sue instructions to the different modules of the transfer
apparatus for carrying out the steps of the calibration
procedure. With a fully automated calibration procedure,
the displacing means 66, which are controlled by the con-
troller 64 may provoke a displacement of the heating
means 57, when required. The controller 64 comprises
for example a processor, first memory means such as a
RAM whereon data may be written during calibration pro-
cedure and second memory means such as an EPROM
for storing instructions executable by the processor.
[0034] A calibration procedure is now described. In a
first step S2, the calibration procedure is initiated and
from the start until the end of the procedure, the transfer
drum 12 with the rubber layer 13 is rotated at a certain
so-called 'calibration’ speed, which is preferably equal to
the normal speed in printing operation. In step S4, the
power supply means 62 receives an instruction from the
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controller 64 to supply a power having a first constant
output value P1 (for example 1400 W) to the heating
means 57. The power P1 is maintained constant while
steps S6 and S8 are performed. In the present example,
the secondary heating means 53 is not driven. The aim
of steps S6 and S8 is to measure a first temperature
difference. In step S6, while the heating means 57 are in
the first position, which corresponds to the situation de-
picted in Fig. 3 and Fig. 5A, a temperature T1 gagg IS
measured by the temperature sensor 50 and is transmit-
ted to the controller 64, where it is stored on a dedicated
memory (forexample, the RAM). In step S7, the controller
issues an instruction to the displacing means 66 in order
to rotate the heating means 57 in its second position,
being represented in Fig. 4 and Fig. 5B. In step S8, while
the heating means 57 are in the second position, a tem-
perature T1c,, is measured by the temperature sensor
50 and transmitted to the controller 64, where it is stored
on a dedicated memory (for example, the RAM).

[0035] Instep S10, afirsttemperature difference is cal-
culated using the relationship AT1=T1 ¢ -T1 gag|s- FOr
a better accuracy of the determination of the first tem-
perature difference, optionally, steps S6, S7 and S8 may
be repeated a number of times, in order to obtain a
number of measured values for T1c4, and T1gags and
thus an averaged first temperature difference AT1.
[0036] Then, in step S12, the power supply means 62
receives an instruction from the controller 64 to supply a
power having a second output value P2 (for example
2200 W) to the heating means 57. The power P2 is main-
tained constant while steps S14 and S16 are performed.
The aim of steps S14 and S16 is to measure a second
temperature difference. In step S14, while the heating
means 57 are in the first position (rotation may be need-
ed, depending on the last position taken by the heating
means 57), which corresponds to the situation depicted
in Fig. 3 and Fig. 5A, a temperature T2g,gg is measured
by the temperature sensor 50 and is transmitted to the
controller 64, where it is stored on the RAM. In step S15,
the controller issues an instruction to rotate the heating
means to the second position, being the one represented
inFig. 4 and Fig. 5B. In step S16, while the heating means
57 are in the second position, a temperature T2¢, is
measured by the temperature sensor 50 and transmitted
to the controller 64, where it is stored on the RAM.
[0037] In step S18, a second temperature difference
is calculated by a processor on the controller 64 using
the relationship AT2 =T2¢ -T2 gagis- For a better accu-
racy of the determination of the second temperature dif-
ference, optionally, steps S14, S15 and S16 may be re-
peated a number of times, in order to obtain a number
of measured values for T2, and T2gagi5 and thus an
averaged second temperature difference AT2.

[0038] The temperature measured by the sensor 50
when the heating means 57 are in the second position
(T1caL or T2cp) is approximately equal to the
temperature reigning in the nip 60 when the heating
means 57 are in the first position, at a same value of the
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power supplied. Therefore, the differences AT1 and AT2
as determined previously substantially correspond to the
temperature jump (AT =Ty p-Tgasis), When the heating
means is in the first (i.e. normal) position. Therefore, the
relationship giving the temperature jump
AT ;=T\ ip-Teasis @s a function of the power P supplied
by the power supply means 64 to the heating means 57
can now be determined. In step S20, the variation of AT
may be determined using a simple linear relationship
such as illustrated graphically in Fig. 7, wherein the
shown straight line connects the points having
coordinates (P1; AT1) and (P2; AT2), as previously
determined in steps S10 and S18, respectively. In step
S22, the result of the calibration may be stored on the
RAM of the controller 64 in the form of a look-up table
80, such as shown in Fig. 8. Alternatively, the value of
the power P may be calculated dynamically by the
processor on demand using a simple arithmetical
operation based on the slope and the y-intercept of the
straight line shown in Fig. 7.

[0039] The look-up table 80 is then used by the proc-
essor of the controller 64 for determining, in printing op-
eration, the power supply P to be output by the power
supply means 64 to the heating means 57, for obtaining
the targeted temperature Typ (for example Ty p=114 de-
grees Celsius) in the nip 60, in response to the signal
received by the controller indicative of the basis temper-
ature Tgags.

[0040] The result of the calibration, for example the
graph shown in Fig. 7 or the look-up table 80, thus allows
the determination of the required power P in order to ob-
tain the targeted temperature in the nip 60. In printing
operation, the basis temperature Tgpg|g is measured at
regular intervals by the sensor 50 and the signal indica-
tive of the basis temperature Tgag)5 is transmitted to the
controller. In order to achieve proper fusing, a certain
constant target temperature Typ (for example 114 °C)
must be achieved in the nip 60. In response to the signal
indicative of the basis temperature Tgag)g, the controller
64 determines the required temperature jump AT,
(AT =TNip-Trasis) in order to achieve the targeted tem-
perature Ty p. Then, the controller 64 extracts from the
look-up table 80 the adequate value for the power P to
be supplied by the supply means 62 to the heating means
57 to obtain said determined temperature jump. Finally,
the controller 64 issues an instructions to the power sup-
ply means 62 for supplying the heating means 57 accord-
ing to the determined power output value P.

[0041] During printing operation, with a transfer appa-
ratus according to the invention, only one of both heating
means (in the example, the heating means 57) needs to
be electrically supplied. The secondary heating means
(inthe example, the heating means 53) is only electrically
supplied in a stand-by state, in order to maintain the im-
age bearing member at a certain stand-by state temper-
ature. Compared to the transfer apparatus of the prior
art (see Fig. 2) wherein both heating means were elec-
trically supplied during printing process, the transfer ap-
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paratus according to the invention is, from an energetic
point of view, more efficient. Indeed, during printing proc-
ess, only the heating means 57 needs to be supplied,
thanks to the calibration performed according to the
method of the invention. Therefore, a significant temper-
ature decoupling between the print functions and the
transfer functions of the printing apparatus can be
achieved. This has the benefit thatless cooling is required
in printing operation, since the heating is only carried out
in the areas where it is required, i.e. in the vicinity of the
fuse nip. The print functions (i.e. the locations of the im-
age-forming elements 16) are less heated than with the
known embodiment in printing operation, and conse-
quently need less cooling. Compared to the known ap-
paratus, the transfer apparatus according to the invention
achieves that a given temperature in the transfer nip is
obtained with less energy supply. With other words, the
energy balance is more favourable with the transfer ap-
paratus according to the invention. Moreover, the tem-
perature in the nip can be controlled more precisely, be-
cause the calibration procedure can be performed again
after a certain number of print cycles has been reached.
[0042] The transfer apparatus according to a second
embodiment of the invention is represented schematical-
ly in Fig. 9 and is explained in conjunction with the flow-
chart of Fig. 10, representing the method according to a
second embodiment of the invention. The transfer appa-
ratus shown in cross section in Fig. 9 comprises a pres-
sure roll 68 for pressing the image bearing medium 13
against the image receiving medium in a transfer zone
60, heating means 57, electrical power supply means 62
for supplying the heating means 57, a controller 64 for
controlling the electrical power supply means 62, a first
temperature sensor 50 and a second temperature sensor
70 for measuring a temperature in a vicinity of the image
bearing medium 13, the sensors 50 and 70 being located
at two distinct locations in space and being each suited
for sending a temperature signal to the controller 64. The
temperature sensor 50 is, like in the first embodiment,
suited for measuring a basis temperature. It is located
upstream from the focus area F1 associated to the heat-
ing means 57, said area F1 being itself located upstream
from the nip 60. The second temperature sensor 70 is
located downstream from the nip 60. The temperature
sensors 50 and 70 are placed such that each of the meas-
ured temperatures is approximately equal to the temper-
ature of the outer surface of the rubber layer 13. Com-
pared to the circumference of the transfer drum 12 (about
935 mm) the focus area F1, the nip 60 and the second
temperature sensor 70 are located close to each other.
The distance between the area F1 and the nip 60, and
the distance between the nip 60 and the sensor 70 are
approximately the same in the present example (about
25 mm, for example). Alternately, the sensor 70 may be
placed closer to the nip 60.

[0043] The transfer apparatus may also comprise sec-
ondary heating means 53 comprising a radiant heater 52
and a divergent infra-red reflector 54. The electrical pow-
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er supply means 62 may be suited for supplying the heat-
ing means 53.

[0044] With the temperature sensors 50 and 70, a first
temperature difference and a second temperature differ-
ence of the rubber layer may be measured during a cal-
ibration procedure, initiated in step S30 (see Fig. 10).
During the calibration procedure, the transfer drum 12
with the rubber layer 13 is rotated at a so-called ’calibra-
tion speed’, explained hereinafter. The controller 64 then
issues in step S32 an instruction to the supply means 62
to supply a power having the value P1, for example 1400
W, to the heating means 57. While a power having a first
value P1 is supplied to the heating means 57, a basis
temperature T1g,g)5 is measured in step S34 by the tem-
perature sensor 50 and a corresponding temperature sig-
nal is transmitted to the controller 64. Concurrently, a
temperature T1y is measured in step S36 by the temper-
ature sensor 70 and the corresponding temperature sig-
nalis transmitted to the controller 64. The measurements
of T1gagis and T1y are preferably repeated a large
number of times, so that an averaged value can be ob-
tained for each of the temperatures, which improves the
reliability of the measurements. The values of T1 gags
and T1  are stored on the RAM of the controller 64. In
step S38, a first temperature difference AT1
(AT1=T1,-T1gags) is calculated by the controller 64.
[0045] In step S40, the controller 64 issues an instruc-
tion to the electrical supply means 62 to supply a power
having a first value P2 to the heating means 57, for ex-
ample 2200 W. While power P2 is supplied to the heating
means 57, a basis temperature T2g5g g is measured in
step S42 by the temperature sensor 50 and a correspond-
ing temperature signal is transmitted to the controller 64.
Concurrently, atemperature T2y is measured in step S44
by the temperature sensor 70 and the corresponding
temperature signal is transmitted to the controller 64.
Preferably, an averaged value is obtained for each of the
temperatures, which improves the reliability of the meas-
urements. The values of T2g55,5 and T2 are stored on
the RAM of the controller 64.

[0046] A second temperature difference AT2 (AT2
=T2x-T2gpg)g) is calculated in step S46 by the controller
64. A relationship between the power P supplied by the
supply means 62 to the heating means 57 and the tem-
perature difference AT (AT=Tk-Tgagis) can be estab-
lished in step S48. The temperature difference AT is the
predicted temperature difference, when the supply
means furnish a power P to the heating means 57, be-
tween a basis temperature Tgpg g and a temperature Ty
in the vicinity of the rubber layer 13, at a short distance
downstream from the nip 60. In order to establish the
predicted temperature difference AT as a function of the
power P, use is made of the measured temperature dif-
ferences AT1 and AT2 and of the assumption that the
relationship is linear. The relationship between AT and
P obtained within the calibration procedure may be rep-
resented by a graph (similar to the one shown in Fig. 7)
or a look-up table (similar to the one represented in Fig.
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8). The calibration procedure is ended in step S52.
[0047] In printing operation, the basis temperature
Tgasis is measured at regular intervals by the sensor 50
and the signal indicative of the basis temperature Tgagg
is transmitted to the controller. The look-up table is used
by the processor of the controller 64 for determining, us-
ing a model, the power supply to be delivered by the
power supply means 64 to the heating means 57, for
obtaining the targeted temperature Typ in the nip 60.
The model is needed in order to establish the relationship
between the targeted temperature jump AT (AT )=Typ-
Tgasis) and the predicted temperature difference AT
(AT=Ty-Tgagis)- The model may be based on the fact
that the measured temperature Ty is slightly less than
the temperature in the nip 60. Expressed arithmetically,
this gives rise to the following relationships: Tx=Typ-D,
and consequently: AT=AT ;-D, wherein D is a constant
having a value known experimentally (for example D=2
degrees Celsius, when the ’calibration’ speed is equal to
the normal speed).

[0048] As stated above, during the calibration proce-
dure, while temperatures differences AT1 and AT2 are
measured, the transfer drum is rotated at a 'calibration
speed’. In the second embodiment of the method, the
calibration speed may be larger than the normal printing
speed, for example twice the normal printing speed. In
this case, the temperature Typ in the nip in normal con-
ditions is the temperature Ty measured by the sensor 70
after the nip 60, corrected by a certain proportionality
factor. This is due to the fact that the calibration speed
differs from the normal printing speed. Hence, the
amount heat received by unity of surface of image bear-
ing surface depends on the rotation speed of the drum
12, which influences said proportionality factor.

[0049] In printing operation, the temperature sensor
50 transmits at regular intervals a signal to the controller
64 indicative of the basis temperature Tgpgs- In order to
achieve proper fusing, a certain constant target temper-
ature Ty,p must be achieved in the nip 60. Based on the
basis temperature Tgpgs, the controller 64 determines
the required temperature jump AT (AT =Ty p-Tgasig) in
order to achieve the targeted temperature Typ. The con-
troller then determines the required temperature differ-
ence AT by use of the relationship AT=AT ;-D, for exam-
ple. Then, the controller extracts from the look-up table
80 the adequate value for the power P to be supplied by
the supply means 62 to the heating means 57. Finally,
the controller 62 issues an instructions to the power sup-
ply means 62 for supplying the heating means 57 accord-
ing to the determined power output value P.

[0050] The transfer apparatus according to the inven-
tion is also useful for detecting the end of life of a rubber
layer 13. Indeed, the measured temperature difference
during the calibration procedure, for example AT1, de-
pends on the thickness of the rubber layer. With increas-
ing number of print cycles, the rubber layer is getting
thinner, due to wear. The measured temperature differ-
ence AT1 is sensitive to the thickness of the rubber layer.
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When, during calibration, the measured temperature dif-
ference is above a certain threshold, this signifies the
end of life of the rubber, and a signal may be given, in-
dicating that replacement is required. Compared to the
known apparatus, a longer life time of the rubber layer
may be achieved, since the end of life is detected more
precisely.

[0051] The transfer apparatus according to a third em-
bodiment of the invention is represented schematically
in Figs. 11, 12A and 12B and is explained in conjunction
with the flow-chart of Fig. 13, representing the method
according to a third embodiment of the invention.
[0052] In the third embodiment, shown in Fig. 11, the
transfer apparatus comprises a pressure roll 68 for press-
ing the image bearing medium 13 against the image re-
ceiving medium in a transfer zone 60, heating means 57
provided with displacing means 66, electrical power sup-
ply means 62 for supplying electrically the heating means
57 and a controller 64 for controlling the electrical power
supply means 62. The displacing means 66 are suited
for moving part of or all of the heating means 57 from a
first position to a second position. The displacing means
66 may be controlled by the controller 64. The displacing
means 66 are for example rotation means adapted to
cause the heating means 57 to rotate around an axis
perpendicular to the plane of the figure and parallel to
the drum axis. With such rotation means 66, the heating
means may be rotated from a first position, shown in Fig.
12A to a second a second position, shown in Fig. 12B.
The transfer apparatus further comprises a first temper-
ature sensor 50 and a second temperature sensor 70,
each suited for measuring a temperature in a vicinity of
the image bearing medium 13. The sensors 50 and 70
are located at two distinct locations in space and each
of them is suited for transmitting a signal to the controller
64 indicative of the measured temperature. The temper-
ature sensors 50 and 70 are placed such that each of
the measured temperatures is approximately equal to
the temperature of the outer surface of the rubber layer
13.

[0053] The transfer apparatus may also comprise sec-
ondary heating means 53 comprising a radiant heater 52
and a divergent infra-red reflector 54. The electrical pow-
er supply means 62 may be suited for supplying the heat-
ing means 53.

[0054] Figs. 12A and 12B show in detail the first and
second positions taken by the heating means 57, respec-
tively (cross section). When the heating means 57 are in
the first position (normal position), the intersection be-
tween the optical axis 67 of the heating means 57 and
the inner circumference of the rubber layer 13 defines an
area F1. In the cross section shown in Fig. 12A, the area
F1 corresponds to a fixed point in space located at the
inner surface of the rubber layer 13. The second position
of the heating means 57 is characterised by an angle y
of the rotation. The angle v is the angle made between
the optical axis 67 when the heating means 57 are in the
first or normal position (Fig. 12A) and the optical axis 67
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when the heating means 57 are in the second position
(Fig. 12B). When the heating means 57 are in the second
position (calibration position), the intersection between
the optical axis 67 of the heating means 57 and the inner
circumference of the rubber layer 13 defines an area F3.
In the cross section shown in Fig. 12B, the area F3 cor-
responds to a fixed point in space located on the inner
circumference of the rubber layer 13. The area F3 is lo-
cated downstream from the nip 60, and upstream from
the sensor 70, taking into consideration the sense of ro-
tation of the drum 12 represented by the arrow B. When
a calibration procedure to be described hereinafteris car-
ried out, the heating means 57 is brought to the second
position, defined by the angle y. The distance along the
line corresponding to the rubber layer 13 between the
area F3 and the sensor 70 is approximately equal to the
distance between the area F1 and the nip 60. Therefore,
when the heating means 57 are in the second position
and are supplied at a power having a given value, the
temperature measured by the temperature sensor 70 is
approximately equal to the temperature of the rubber lay-
er in the nip 60 when the heating means are in the first
position and are supplied at a power having the same
given value. The distance from the focus area F3 to the
sensor 70 and the distance from the focus area F1 to the
nip 60 are approximately equal to each other, the dis-
tance being for example about 25 mm.

[0055] The flowchart shown in Fig. 13 represents the
calibration method according to a third embodiment of
the invention, which is executable in conjunction with the
transfer apparatus shown in Figs. 11, 12A and 12B. With
the temperature sensors 50 and 70, a first temperature
difference and a second temperature difference on the
rubber layer may be measured during a calibration pro-
cedure, initiated in step S60. In step S62, the heating
means 57 are rotated from the first or normal position
(Fig. 12A) to the second or calibration position (Fig. 12B).
In step S62, the controller 64 issues an instruction to
rotate the heating means 57 into its second position. Dur-
ing the calibration procedure, the transfer drum 12 with
the rubber layer 13 is rotated at a so-called ’calibration
speed’, being preferably equal to the printing speed, i.e.
the speed under normal printing conditions. The control-
ler 64 thenissues, in step S64, aninstruction to the supply
means 62 to supply a power having the value P1, for
example 1400 W, to the heating means 57. While apower
having a first value P1 is supplied to the heating means
57, abasis temperature T1gpgg is measured in step S66
by the temperature sensor 50 and a corresponding tem-
perature signal is transmitted to the controller 64. Con-
currently, a temperature T1 i is measured in step S68
by the temperature sensor 70 and the corresponding
temperature signal is transmitted to the controller 64. The
measurements of T1g5g,5 @nd T1 are preferably repeat-
ed a large umber of times, so that an averaged value can
be obtained for each of the temperatures, which improves
the reliability of the measurements. The values of T1gpg g
and T1y are stored on the RAM of the controller 64. In
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step S70, a first temperature difference AT1
(AT1=T1,-T1gags) is calculated by the controller 64.
[0056] Instep S72, the controller 64 issues an instruc-
tion to the electrical supply means 62 to supply a power
having a first value P2 to the heating means 57, for ex-
ample 2200 W. While power P2 is supplied to the heating
means 57, a basis temperature T2g5g g is measured in
step S74 by the temperature sensor 50 and a correspond-
ing temperature signal is transmitted to the controller 64.
Concurrently, atemperature T2, is measured in step S76
by the temperature sensor 70 and the corresponding
temperature signal is transmitted to the controller 64.
Preferably, an averaged value is obtained for each of the
temperatures, which improves the reliability of the meas-
urements. The values of T2g55,5 and T2 are stored on
the RAM of the controller 64.

[0057] A second temperature difference AT2 (AT2
=T2x-T2gpg)g) is calculated in step S78 by the controller
64. A relationship between the power P supplied by the
supply means 62 to the heating means 57 and the tem-
perature difference AT (AT=Tk-Tgags) can be estab-
lished in step S80. The temperature difference AT is the
predicted temperature difference, when the supply
means furnish a power P to the heating means 57, be-
tween a temperature T in the vicinity of the rubber layer
13 measured by the sensor 70 and a basis temperature
Tgasis Mmeasured by the sensor 50, with the heating
means 57 in the second position. In order to establish
the predicted temperature difference AT as a function of
the power P, use is made of the measured temperature
differences AT1 and AT2 and of the assumption that the
relationship is linear. The relationship between AT and
P obtained within the calibration procedure may be rep-
resented by a graph (similar to the one shown in Fig. 7)
or a look-up table (similar to the one represented in Fig.
8). The heating means 57 is rotated back to its first po-
sition is step S84, being the normal position. The calibra-
tion procedure is ended in step S86.

[0058] The temperature measured by the sensor 70,
when the heating means 57 are in the second position
(T1 ¢ or T2) and are supplied at a power having a given
value, is approximately equal to the temperature reigning
in the nip 60 when the heating means 57 is in the first
position and are supplied at a power having the same
given value.

[0059] Therefore, AT as determined previously sub-
stantially corresponds to the temperature jump
(AT =TNip-Trasis), When the heating means is in the first
(i.e. normal) position. Therefore, the temperature jump
AT =Tnip-Teasis @s a function of the power P supplied
by the power supply means 64 to the heater 57 is ap-
proximately equal to AT (AT=Tk-Tgag|s) as a function of
P as determined by the calibration procedure. In printing
operation, Tgag|s is measured at regular intervals by the
sensor 50 and a signal indicative of the measured basis
temperature is transmitted to the controller. The control-
ler, based on the value of the target temperature in the
transfer zone and on the value of Tgpgs, determines the
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targeted temperature difference. The look-up table al-
lows the determination of the adequate power value P to
be supplied to the heating means 57 in order to obtain
the determined targeted temperature difference and thus
the target temperature in the transfer zone.

[0060] Compared to the first embodiment of the trans-
fer apparatus according to the invention, the third em-
bodiment has the advantage that only one rotation of the
heating means 57 is required during the calibration pro-
cedure. Indeed, with the third embodiment, once the
heating means 57 are rotated, temperature differences
may be measured concurrently by both sensors 50 and
70. Compared to the second embodiment of the transfer
apparatus according to the invention, the third embodi-
ment has the advantage of a more precise determination
of the temperature difference between the temperature
in the nip and the basis temperature, since no correction
is needed to determine said difference.

Claims

1. A transfer apparatus for transferring an image of a
developer from an intermediate image bearing me-
dium (13) onto an image receiving medium compris-
ing a pressure member (28) for pressing the image
receiving medium against the image bearing medi-
um (13) in a transfer zone (60), heating means (57)
for heating the image bearing medium (13), power
supply means (62) for supplying an adjustable elec-
trical power to the heating means (57), a first tem-
perature sensor (50) for sensing a basis temperature
(Tgagig) in the vicinity of the image bearing medium
away from the transfer zone and for transmitting to
a controller (64) a signal indicative of the basis tem-
perature (Tgags), characterised in that said con-
troller (64) is adapted for computing a target temper-
ature difference which is the difference between a
target temperature in the transfer zone (60) and the
basis temperature (Tgag)s), based on the signal in-
dicative of the sensed basis temperature (Tgags)
and the knowledge of the target temperature and for
adjusting the electrical power supplied by the power
supply means (62) to the heating means (57) to ob-
tain the target temperature in the transfer zone,
based on the computed target temperature differ-
ence and the result obtained from a calibration pro-
cedure that establishes the dependence of the tem-
perature difference between a temperature in the
transfer zone (60) and the basis temperature
(T gasis) as afunction of the supplied electrical pow-
er.

2. A transfer apparatus according to claim 1, wherein
the heating means (57) are provided with displacing
means (66) for moving the heating means (57) from
a first position to a second position, whereby the first
and second positions are configured for establishing
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the dependence of the temperature difference be-
tween a temperature in the transfer zone (60) and
the basis temperature (Tgpgs) @s a function of the
supplied electrical power.

A transfer apparatus according to claim 2, wherein
the displacing means (66) are rotation means adapt-
ed to rotate the heating means (57) around the axis
of a cylindrical transfer drum (12) carrying oniits outer
surface the image bearing medium (13).

A transfer apparatus according to claim 2 or 3,
wherein the first position is the position of the heating
means (57) in printing conditions.

A transfer apparatus according to claim 4, wherein
the heating means (57) are arranged in the first po-
sition for focussing the generated heat towards a first
focus area (F1) on the image bearing medium and
in the second position for focussing the generated
heat towards second focus area (F2) on the image
bearing medium, the distance along a cross section
line ofimage bearing medium (13) from the first focus
area (F1) to the transfer zone (60) being approxi-
mately equal to the distance from the second focus
area (F2) to the temperature sensor (50).

A transfer apparatus according to claim 1, wherein
a second temperature sensor (70) is provided for
sensing an auxiliary temperature (Ty) in the vicinity
of the image bearing medium (13) away from the
transfer zone (60) and for transmitting to the control-
ler (64) a signal indicative of the auxiliary tempera-
ture (Tx), whereby the signal indicative of the basis
temperature (Tgpag)g) and the signal indicative of the
auxiliary temperature (Ty) are adapted for establish-
ing the dependence of the temperature difference
between a temperature in the transfer zone (60) and
the basis temperature (Tgpg|s) @s a function of the
supplied electrical power.

A transfer apparatus according to claim 6, wherein
the heating means (57) are provided with displacing
means for moving the heating means from a first
position to a second position, whereby the first po-
sition is the position of the heating means (57) in
printing conditions, and the second position of the
heating means (57) is configured for determining the
temperature difference between atemperature inthe
transfer zone and the basis temperature as being
equal to the difference between the sensed auxiliary
temperature and the sensed basis temperature.

Method for calibrating a heating system of a transfer
apparatus for transferring an image of a developer
from an image bearing medium (13) onto an image
receiving medium in a transfer zone (60), said heat-
ing system comprising heating means (57) for heat-
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ing the image bearing medium (13) and adjustable
power supply means (62) for supplying electrical
power to the heating means (57), the method com-
prising the steps of supplying power to the heating
means according to a first power value (P1), deter-
mining a first temperature difference (AT1) between
a temperature of the image bearing medium in the
transfer zone and a temperature of the image bear-
ing medium away from the transfer zone at said first
power value (P1), supplying electrical power to the
heating means according to a second power value
(P2), determining a second temperature difference
(AT2) between a temperature of the image bearing
medium in the transfer zone and a temperature of
the image bearing medium away from the transfer
zone at said second power value (P2) and establish-
ing a dependence of a temperature difference (AT)
between a temperature in the transfer zone and a
temperature of theimage bearing medium away from
the transfer zone as a function of the power (P) sup-
plied to the heating means (57).

Method for calibrating a heating system according
to claim 8, wherein the heating means are provided
with displacing means (66) for moving the heating
means (57) from a first position to a second position,
whereby atemperature of the image bearing medium
is measurable at a fixed position in space away from
the transfer zone, comprising the steps of measuring
afirsttemperature (T1g5g)5) With the heating means
in the first position at said first power value (P1),
measuring a second temperature (T1c,,) with the
heating means in the second position at said first
power value (P1), determining the first temperature
difference (AT 1) based on the first and second tem-
peratures, measuring a third temperature (T2g,g)s)
with the heating means in the first position at said
second power value (P2), measuring a fourth tem-
perature (T2¢,, ) with the heating means in the sec-
ond position at said second power value (P2), and
determining the second temperature difference
(AT2) based on the third and fourth temperatures.

Method for calibrating a heating system according
to claim 8, wherein a basis temperature (Tgpgs) Of
the image bearing medium (13) is measurable at a
fixed position in space away from the transfer zone
(60), an auxiliary temperature (Ty) of the image bear-
ing medium is measurable at another fixed position
in space away from the transfer zone (60), compris-
ing the steps of measuring a first basis temperature
(T1gasis) at the first power value (P1), measuring a
firstauxiliary temperature (T 1) at the first power val-
ue (P1), determining the first temperature difference
(AT1) based on the first basis temperature (T1gag)s)
and on the first auxiliary temperature (T1y), meas-
uring a second basis temperature (T2g,g5) at the
second power value (P2), measuring a second aux-
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iliary temperature (T2x) at the second power value
(P2), determining the second temperature difference
(AT2) based on the second basis temperature
(T2gas15) @and on the second auxiliary temperature
(T2y).

Method for calibrating a heating system according
to claim 8, wherein a basis temperature (Tgpgs) Of
the image bearing medium (13) is measurable at a
fixed position in space away from the transfer zone,
an auxiliary temperature (Ty) of the image bearing
medium (13) is measurable at another fixed position
in space away from the transfer zone, the heating
means is provided with displacing means (66) for
moving the heating means (57) from a normal posi-
tion to a calibration position, the method comprising
the steps of moving the heating means (57) from the
normal position to the calibration position, measuring
a first basis temperature (T1g5g)5) at the first power
value (P1), measuring a first auxiliary temperature
(T1k) at the first power value (T1y), determining the
first temperature difference (AT1) as being equal to
the difference between the measured first auxiliary
temperature (T1y) and the measured first basis tem-
perature (T1gag/5), Measuring a second basis tem-
perature (T2gags) atthe second power value, meas-
uring a second auxiliary temperature (T2y) at the
second power value (P2), determining the second
temperature difference (AT2) as being equal to the
difference between the measured second auxiliary
temperature (T2x) and the measured second basis
temperature (T2gag)s)-

Printing apparatus with a transfer apparatus accord-
ing to any of the claims 1-7.
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