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Description

[0001] Thisinventionrelates generally to an apparatus
and method for image fusing in an ink jet printing system
and, more specifically, to an apparatus and method that
utilize separate image transfer and image fusing opera-
tions for improved fusing of an ink image into media.
[0002] Ink jet printing involves ejecting ink droplets
from orifices in a print head onto a receiving surface to
formanimage. Theimageis made up of agrid-like pattern
of potential drop locations, commonly referred to as pix-
els. The resolution of the image is expressed by the
number of ink drops or dots per inch (dpi), with common
resolutions being 300 dpi and 600dpi.

[0003] Ink-jet printing systems commonly utilize either
direct printing or offset printing architecture. In a typical
direct printing system, ink is ejected from jets in the print
head directly onto the final receiving substrate. In an off-
set printing system, the image is formed on an interme-
diate transfer surface and subsequently transferred to
the final receiving substrate. The intermediate transfer
surface may take the form of a liquid layer that is applied
to a support surface, such as a drum. The print head jets
the ink onto the intermediate transfer surface to form an
ink image thereon. Once the ink image has been fully
deposited, the final receiving substrate is then brought
into contact with the intermediate transfer surface and
the ink image is transferred to the final receiving sub-
strate.

[0004] U.S. Patent 5,389,958 entitled IMAGING
PROCESS and assigned to the assignee of the present
application (the '958 patent) is an example of an indirect
or offset printing architecture that utilizes phase change
ink. The intermediate transfer surface is applied by a
wicking pad that is housed within an applicator appara-
tus. Prior to imaging, the applicator is raised into contact
with the rotating drum to apply or replenish the liquid in-
termediate transfer surface.

[0005] Once the liquid intermediate transfer surface
has been applied, the applicator is retracted and the print
head ejects drops of ink to form the ink image on the
liquid intermediate transfer surface. The ink is applied in
molten form, having been melted from its solid state form.
The inkimage solidifies on the liquid intermediate transfer
surface by cooling to a malleable solid intermediate state
as the drum continues to rotate. When the imaging has
been completed, a transfer roller is moved into contact
with the drum to form a pressurized transfer nip between
the roller and the curved surface of the intermediate
transfer surface/drum. A final receiving substrate, such
as a sheet of media, is then fed into the transfer nip and
the ink image is transferred to the final receiving sub-
strate.

[0006] To provide acceptable image transfer and final
image quality, an appropriate combination of pressure
and temperature must be applied to the ink image on the
final receiving substrate. US Patent No 5,777,650 entitled
PRESSURE ROLLER and assigned to the assignee of
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the present application discloses a roller for fixing an ink
image on a final receiving substrate. The preferred em-
bodiment of the roller is described in the context of an
offset ink jet printing apparatus similar to the one de-
scribed in the '958 patent. In this embodiment, the final
receiving medium is preheated to a preferred tempera-
ture of about 63° C and the pressure in the transfer nip
is preferably about 7.929 kPa (1150 psi). Additionally,
the speed of the final receiving medium through the trans-
fer nip is approximately 13 cm/s (five inches/sec).
[0007] In a color printing system, the ink image on the
final receiving surface is composed of individual drops
of ink that form primary and secondary colors. The pri-
mary and/or secondary colors may include two or more
drops of ink placed on top of one another. In the image
transfer process, the ink image is transferred from the
drum to the final receiving substrate. A portion of the ink
image is fused or pressed into the final receiving sub-
strate. The height of the remaining ink that lays above
the surface of the final receiving substrate is referred to
as the "ink pile height."

[0008] The ink pile height of an image affects the "look
and feel" of the image. In general, a lower ink pile height
is preferred, as the appearance of the image will more
closely resemble an image created by a commercial web
press. The ink pile height also affects the ability of a user
to write on the image. In images having ink pile heights
approaching 0.025 mm (1 x 103 in.) and higher, the tip
of a writing instrument will often furrow through the ink
"pile." This can hinder the flow of writing ink through a
ball point pen, or prevent the graphite writing surface of
a pencil from contacting and marking the receiving sub-
strate. Additionally, depending upon the composition of
the ink used in the printer, ink pile height can hinder media
from being transported through an automatic document
feeder in a photocopier.

[0009] Inthe prior art offset phase change ink printers,
such as the printer described in the '958 patent, the ink
pile height ofimages on the final receiving surface ranges
from about 0.25 wm (1 x 105 inch) for a single pixel pri-
mary color to about 25 um (1 x 10-3 in) for a solid fill
secondary color. By comparison, a liquid ink jet printer
using a direct printing process and an aqueous-based
ink produces images having a negligible ink pile height
of less than 0.25 um (1 x 10-3 inch).

[0010] Inthe image transfer process described above
for the '958 patent, higher temperatures and pressures
in the transfer process will generally yield lower ink pile
heights. However, higher pressures in the transfer proc-
ess also increase the loadings on the pressure roller,
support surface or drum and other printer components.
This accelerates wear on these components and tends
to limit the maximum printing speed of the apparatus.
Increased nip temperatures can inhibit duplex printing
and cause the ink image to partially liquify and smear.
These undesirable effects are magnified in an offset print-
ing system in which the image transfer process is per-
formed continuously; that is, the support surface or drum
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is under continuous loading and a high nip temperature
is maintained. Thus, a need remains for an image fusing
system that reduces ink image pile height, allows faster
print speeds, reduces the transfer nip pressure and over-
comes the other drawbacks of the prior art.

[0011] EP 0 606 490-A1 describes an intermediate
transfer type inkjet recording method and apparatus. The
apparatus comprises an inkjet printhead for printing an
ink composition onto an intermediate drum. The ink im-
age on the drum is heated to a temperature not lower
than the softening or melting point of the thermoplastic
resin of the ink. Thereafter, the film of ink is transferred
onto a recording paper in a transfer nip. The apparatus
further comprises a heating means providing a nip,
through which the recording paper with the ink image
thereon is guided.

[0012] EP-A-0635369 describes intermediate transfer
surface application system. The apparatus comprises a
first drum forming an intermediate transfer surface and
a second drum forming a nip with the first drum. Within
the nip, the image is transferred to and fused onto a final
substrate.

[0013] Itis anobject of the presentinvention to provide
an apparatus and related method for image fusing in an
ink jet printing system.

[0014] Itis another object of the present invention that
the apparatus and method utilize separate image transfer
and fusing operations for improved fusing of an ink image
into media.

[0015] It is an object of the present invention that the
apparatus and method allow faster print speeds by uti-
lizing separate image transfer and fusing operations.
[0016] Itis another object of the present invention that
the fusing operation may be utilized to apply a coating to
the final receiving substrate.

[0017] Itis yet another object of the present invention
that the apparatus and method are capable of producing
images having an ink pile height of of 0.0178 mm (7 x
104 inch) and less.

[0018] Itis an advantage of the present invention that
the apparatus and method reduce the loading on the
drum and transfer roller by using lower pressures in the
image transfer operation.

[0019] Itis another advantage of the present invention
that the apparatus and method are capable of reducing
the ink pile height in images for better image durability
and improved writability.

[0020] The above objects are achieved by providing a
method of offset printing in an ink jet printer according to
claim 1 and an inkjet printing system according to claim
15. Embodiments of the invention are set forth in the de-
pendent claims.

[0021] Nip pressures that may be utilised in the image
transfer step are generally less than about 13.79 x 106
Pa (2000psi), preferably less than about 5.52 x 106 Pa
(800psi), more preferably about 69 x 103 Pa (10 psi) to
about 4.83 x 106 Pa (700 psi), still more preferably about
689 x 103 Pa (100 psi) to 4.14 x 106 Pa (600 psi), and
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most preferably about 1.38 x 106 Pa (200 psi) to about
4.14 x 108 Pa (600psi)

[0022] Nip pressures that may be utilised in the image
fusing step are generally less than about 27.58 x 106 Pa
(4000psi), preferably about 2.76 x 106 Pa (400psi) to
about 13.79 x 106 Pa (2000psi), more preferably about
3.45 x 106 Pa (500psi) to about 6.89 x 106 Pa (1000psi),
and most preferably about 4.14 x 106 Pa (600psi) to about
6.89 x 106 Pa (1000 psi).

[0023] The following description is intended to illus-
trate the invention, by way of example only, reference
being made to the accompanying drawings in which:

Fig. 1is a diagrammatic illustration of a multiple print
head offset ink jet printing apparatus that utilizes the
apparatus and method of the present invention.
Fig. 2 is an enlarged diagrammatic illustration of the
transfer of the inked image from the liquid interme-
diate transfer surface to a final receiving substrate.
Fig. 3 is a diagrammatic illustration of the secondary
fusing operation of the present invention showing
the final receiving substrate passing through the fus-
ing nip.

[0024] Fig. 1 is a schematic illustration of a multiple
print head, offset or indirect ink jet printing apparatus 10
that utilizes the secondary fusing method and apparatus
of the present invention. The printing apparatus 10 is
more fully disclosed in European Patent No EP 0 938
974 A3 entitled PHASE CHANGE INK PRINTING AR-
CHITECTURE SUITABLE FOR HIGH SPEED IMAGING
and assigned to the assignee of the present application.
[0025] The following description of a preferred embod-
iment of the fusing method and apparatus of the present
invention refers to its use in this type of printing appara-
tus. It will be appreciated, however, that the method and
apparatus of the present invention may be used with var-
ious other printing apparatus that utilize differentimaging
technologies and/or architectures, such as direct ink jet
printing in which ink drops are ejected directly onto a
receiving substrate. Accordingly, the following descrip-
tion will be regarded as merely illustrative of one embod-
iment of the present invention.

[0026] The imaging apparatus 10 in Fig. 1 utilizes an
offset printing process to place a plurality of ink drops in
imagewise fashion on a final receiving substrate. In the
preferred embodiment, the apparatus 10 includes 16
print head modules 12A - 12N, 12P and 12Q positioned
around a support surface or drum 14. With reference now
to Fig. 2, the print head modules jet drops of ink 23, 25
in a molten or liquid state onto an intermediate transfer
surface 9 on the drum 14. The intermediate transfer sur-
face 9 is preferably a liquid layer that is applied to the
drum 14 by contacting the drum with an applicator as-
sembly 16 (See Fig. 1). Suitable liquids that may be used
as the intermediate transfer surface include water, fluor-
inated oils, glycol, surfactants, mineral oil, silicone oil,
functional oils and combinations thereof. The preferred
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liquid is amino silicone oil.

[0027] As shown in Fig. 1, the applicator assembly 16
includes a reservoir 18, a wicking pad 20 for applying the
liquid and a metering blade 22 for consistently metering
the liquid on the surface of the drum 14. Wicking pad 20
is preferably formed from any appropriate nonwoven syn-
thetic textile with a relatively smooth surface. A preferred
configuration can employ the smooth wicking pad 20
mounted atop a porous supporting material, such as a
polyester felt. Both materials are available from BMP Cor-
poration as BMP products NR 90 and PE 1100-UL, re-
spectively. The metering blade meters the liquid to have
a thickness of from about 0.025 microns to about 60 mi-
crons, and more preferably from about 0.05 to about 10
microns. To allow continuous imaging and printing, the
wicking pad 20 and blade 22 are continuously in contact
with the drum 14. The reservoir 18 may also be supplied
by a separate liquid supply system (not shown) to insure
an uninterrupted supply of liquid.

[0028] The support surface may take the form of a
drum 14 as shown in Fig. 1, or alternatively may be a
belt, web, platen, or other suitable design. The support
surface 14 may be formed from any appropriate material,
such as metals including, but not limited to, aluminum,
nickel or iron phosphate, elastomers, including but not
limited to, fluoroelastomers, per fluoroelastomers, sili-
cone rubber and polybutadiene, plastics, including but
not limited to, polytetrafluoroethylene loaded with
polyphenylene sulfide, thermoplastics such as polyeth-
ylene, nylon, arid FEP thermosets such as acetals or
ceramics. The preferred material is anodized aluminum.
[0029] With continued reference to Figs. 1 and 2, liquid
or molten ink is ejected from the print head modules 12A
- 12N, 12P and 12Q onto the intermediate transfer sur-
face 9 on the drum 14 to form an ink image thereon. A
final receiving substrate or media 11 is fed through a
preheater 30 and into a transfer nip 32 formed between
the drum 14 and a transfer roller 34. The preheater 30
preheats the media 11 to a temperature of between about
50° C to about 100° C and preferably to about 70° C. In
the preferred embodiment, the transfer roller 34 has a
metallic core, preferably steel, with an elastomeric cov-
ering 15 having a 40 - 45 Shore D rating (see Fig. 2).
Suitable elastomeric covering materials include sili-
cones, urethanes, nitriles, EPDM and other appropriately
resilient materials. With reference now to Fig. 2, the elas-
tomeric covering 15 on roller 34 engages the media 11
on the side opposite to the side to which the ink image
is transferred from the exposed surface of the interme-
diate transfer surface 9. As explained in more detail be-
low, as the media 11 passes through the nip 32, it is
pressed against the deposited ink image to transfer the
ink image to the media.

[0030] The pressure exerted on the ink image/media
11 within the transfer nip 32, in combination with the tem-
perature of the inkimage and media 11 and the residence
time of the media within the nip, should be sufficient to
insure that the ink image is fully transferred to the media
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11. Figure 2 diagrammatically illustrates the sequence
involved when drops of ink 23, 25, 27 and 29 forming a
portion of the ink image are transferred to the final re-
ceiving substrate 11. In the preferred embodiment, the
drum 14 and the transfer roller 34 have a length of about
35 cm (14 inches), and the width of the transfer nip is
between about 0.508 mm (0.020 in.) and about 3.553
mm (0.140 inch), and more preferably between about
1.777 mm (0.070 in.) and about 2.28 mm (0.090 inch).
The force urging the transfer roller 34 into contact with
the drum 14 is between about 445 N (100 Ibf.) and about
3558 N (800 Ibf.), and preferably about 3114N (700 Ibf.).
Thus, for a transfer nip width of 2.28 mm (0.090 in.), the
preferred nip pressure is about 3.83.106 Pa (556 psi).
[0031] With reference now to Figure 1, the liquid inter-
mediate transfer surface 9 on the surface of drum 14 and
the ink image deposited thereon are maintained within a
predetermined temperature range by an appropriate
heater device 28. Heater device 28 may be a radiant
heater positioned as shown or, alternatively, positioned
internally within the drum 14. Heater device 28 increases
the temperature of the drum 14/ liquid intermediate trans-
fer surface 9 from ambient temperature to between about
25° C and about 100° C or higher. This temperature is
dependent upon the exact nature of the liquid employed
in the intermediate transfer surface 9, the composition of
the ink forming the ink image and other parameters of
the printing process. Using amino silicone oil as the in-
termediate transfer surface and the preferred ink de-
scribed below, a more preferred temperature range for
the drum 14/liquid intermediate transfer surface 9 is be-
tween about 45° C to about 90° C, with the most prefer-
able temperature being about 65° C.

[0032] In the preferred embodiment, a phase change
ink is utilized in the printing apparatus 10. The phase
change ink is initially in solid form and is then changed
to a molten state by the application of heat energy to
raise the temperature to between about 85° C and about
150° C. The molten ink is then applied in raster fashion
from the nozzles 42 in the print head modules 12A-12N,
12P and 12Q to the exposed surface of the liquid inter-
mediate transfer surface 9. The ink cools to an interme-
diate temperature and solidifies to a malleable state in
which it is transferred to the final receiving substrate 11
via the transfer nip 32. This intermediate temperature
where the ink is maintained in its malleable state is be-
tween about 30° C and about 80° C, and preferably about
65° C.

[0033] The ink used to form the ink image preferably
has fluidic and mechanical properties that meet the pa-
rameters needed for high speed indirect printing at
speeds of 100 ppm and higher. In particular, the viscosity
of the ink in a molten state must be matched to the re-
quirements of the print head modules utilized to apply it
to the intermediate transfer surface 9. The viscosity of
the molten ink must also be optimized relative to other
physical and rheological properties of the ink as a solid,
such as yield strength, hardness, elastic modulus, loss
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modulus, ratio of the loss modulus to the elastic modulus,
and ductility. Additionally, the hardening time required
for the molten ink drops on the intermediate transfer sur-
face 9/drum 14 to reach a malleable state suitable for
transfer must be sufficiently short to support the desired
printing speed.

[0034] A preferred phase change ink is comprised of
a phase change ink carrier composition admixed with a
phase change ink compatible colorant. More specifically,
the preferred phase change ink carrier composition com-
prises an admixture of (1) at least one urethane resin;
and/or (2) at least one mixed urethane/urea resin; and
(3) at least one mono-amide; and (4) at least one poly-
ethylene wax. A more detailed description of the pre-
ferred phase change ink is found in European Patent 0
931 673.

[0035] It will be appreciated that many other types of
phase change inks having various compositions may be
utilized with the printing apparatus 10 in practicing the
method and apparatus of the present invention as de-
scribed herein. Examples of suitable alternative phase
change inks are described in U.S. Patent Nos. 4,889,560
(the '560 patent) and 5,372,852 (the ‘852 patent). The
inks disclosed in these patents consist of a phase change
ink carrier composition comprising one or more fatty
amide-containing materials, preferably consisting of a
mono-amide wax and a tetra-amide resin, one or more
tackifiers, one or more plasticizers and one or more anti-
oxidants, in combination with compatible colorants.
[0036] Returning to Fig. 1 and in an important aspect
of the present invention, after the media 11 passes
through the transfer nip 32 and the ink image is trans-
ferred to the media, the ink image is fused into the media
by passing the media through a secondary fusing nip 39
downstream from the transfer nip. With reference now to
Fig. 3, after passing through the transfer nip 32, the media
11 and ink image are first heated by a fusing preheater
50 to a temperature of between about 50° C and about
100° C, and more preferably to between about 65° C and
about 70° C. The media 11 then passes through the sec-
ondary fusing nip 39.

[0037] The secondary fusing nip 39 is formed by a first
fuser roller 36 and a second fuser roller 38. First and
second radiant heaters 37, 41 are used to maintain the
first and second fuser rollers 36, 38, respectively, within
a predetermined temperature range. First and second IR
thermocouples 35, 55 monitor the temperature of the first
and second fuser rollers 36, 38, respectively. Preferably,
the first and second fuser rollers 36, 38 are maintained
between about 50° C and about 100° C, and more pref-
erably between about 65° C and about 70° C.

[0038] The first fuser roller 36 is driven to rotate at the
same speed as the drum 14. In the preferred embodi-
ment, the first fuser roller 36 is fabricated from a metal,
such as steel, to provide a sufficiently hard contact area
within the fusing nip 39. The second fuser roller 38 is a
passive roller that is driven by contact with the powered
first fuser roller 36. Preferably, the second fuser roller 38
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includes a hard inner core 52 and an elastomeric outer
layer 54 having a durometer of about 85 Shore A. The
outer elastomeric layer 54 gives the second fuser roller
38 a measure of compliance and allows for the creation
of a wider fusing nip 39, as described below. Suitable
elastomeric covering materials include silicones, ure-
thanes, nitriles, EPDM and other appropriately resilient
materials.

[0039] The second fuserroller 38is biased into contact
with the first fuser roller 36 to create the fusing nip 39. In
the preferred embodiment, each end of the second fuser
roller 38 is attached to a moving linkage that is actuated
by two pneumatic cylinders. A portion 56 of the linkage
and a pneumatic cylinder 58 are schematically shown in
Fig. 3. It will be appreciated that other means for biasing
the second fuser roller 38 into contact with the first fuser
roller 36 may be utilized, including, but not limited to,
solenoids, motors and hydraulic cylinders.

[0040] Inanimportant aspect of the present invention,
the pressure and temperature in the secondary fusing
nip 39 combines with the pressure and temperature in
the transfer nip 32 to fuse the ink image into the media
11 and achieve an improved ink pile height in the final
image. In the preferred embodiment, the force urging the
second fusing roller 38 into contact with the first fusing
roller 36 is between about 1779 N (400 Ibf) and about
8896N (2000 Ibf), and is preferably about 3203 N (720
Ibf.). The preferred width of the fusing nip 39 is between
about 0.888 mm (0.035 in) and about 3.807 mm (0.150
in.), and more preferably between about 2.157 mm
(0.085 in.) and about 2.538 mm (0.100 in.). The first and
second fusing rollers 36, 38 have a preferred length of
about 35 cm (14 in.). Thus, for a fusing nip width of 2.157
mm (0.085 in.), the preferred nip pressure is about
4.17-106 Pa (605 psi)

[0041] As described above, the fusing preheater 50
heats the media 11 and ink image to a preferred temper-
ature of between about 65° C and about 70° C. In the
preferred operation of the printing apparatus 10, the
speed of the media 11 through the transfer nip 32 and
secondary fusing nip 39 is preferably about 38 cm/s (15
in./sec. (ips) Advantageously, and in an important aspect
of the presentinvention, the preferred combination of the
pressures, temperatures and media speed recited above
allow the secondary fusing nip 39 to fuse the ink image
into the media 11 to achieve an ink pile height of about
0.0178 mm (7 x 104 in.) or less. It has been observed
that images having ink pile heights of 0.0178 mm (7 x
104 in.) and less have an improved appearance as com-
pared with images from prior art ink jet printers that pro-
duce ink pile heights of greater than 0.0178 mm (7 x 104
in). Additionally, images having ink pile heights of 0.0178
mm (7 x 104 inch) and less embody improved writability
and travel more effectively through an automatic docu-
ment feeder.

[0042] In another important advantage of the present
invention, utilizing separate nips for transferring and fus-
ing the ink image allows the transfer nip to utilize a lower
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pressure and temperature. Advantageously, by utilizing
a lower pressure within the transfer nip 32, less force is
exerted by the transfer roller 34 on the drum 14 during
the imaging process. This reduces the possibility of the
transfer roller 34 introducing position errors resulting in
misalignment between the drum 14 and the print head
modules 12A-12N, 12P and 12Q, particularly in the Y-
axis direction. In this manner, the present invention al-
lows for greater consistency in image quality. This ad-
vantage is especially important in printing systems that
image, transfer and fuse simultaneously and continuous-
ly, such as the apparatus 10 described in the present
application. In these systems the drum 14 is under con-
stant load from the transfer roller 34, and reducing the
load on the drum substantially reduces wear on the drum
components and the power required to rotate the drum.
For example, while the preferred embodiment is de-
scribed in connection with a multiple print head ink jet
printer that utilizes phase change ink, it is to be under-
stood that the invention may be practiced with other ink
jetprinting architectures and with other types of inks, such
as aqueous-based and solvent-based inks.

[0043] Arelease agent may be applied to the first fuser
roller to prevent the ink image from adhering to the first
fuser roller. Preferably, the release agent is applied by
contacting the first fuser roller with a liquid impregnated
surface.

[0044] Usingthe method and apparatus of the present
invention, it is also possible to apply a coating to the final
receiving substrate when it passes through the second

nip.

Claims

1. A method of offset printing in an ink jet printer (10),
the method comprising the steps of:

(a) forming an ink image on a preliminary receiv-
ing surface (9);

(b) passing a final receiving substrate (11)
through a first nip (32) where it comes into con-
tact with the preliminary receiving surface (9);
(c) exerting afirst pressure on the final receiving
substrate (11) in the first nip (32) to transfer the
ink image from the preliminary receiving surface
(9) to the final receiving substrate (11);

(d) passing the final receiving substrate (11)
through a second nip (39); and

(e) exerting a second pressure on the final re-
ceiving substrate (11) in the second nip (39) to
fuse the ink image into the final receiving sub-
strate (11)

characterized in that

the method further comprises heating the final re-
ceiving substrate (11) by a fusing preheater (50) after
the ink image is transferred to the final receiving sub-
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10.

11.

12.

strate (11) and prior to passing the final receiving
substrate (11) through the second nip (39).

A method as claimed in claim 1 wherein the pressure
exerted on the final receiving substrate (11) in the
second nip (39) is sufficient to achieve an ink pile
height of about 0.0178mm (0.0007inch) or less.

A method as claimed in claim 1 or claim 2 wherein
the pressure exerted on the final receiving substrate
(11) in the first nip (32) is less than about 5.52 x 108
Pa (800 psi).

A method as claim in any preceding claim, wherein
the pressure exerted on the final receiving substrate
(11) in the second nip (39) is between about 2.76 x
106 Pa (400 psi) and about 13.79 x 106 Pa (2000 psi).

A method as claimed in any preceding claim wherein
the final receiving substrate (11) is preheated to a
temperature of between about 50 °C and about 100
°C before it is passed through the first nip (32).

Amethod as claimedin any preceding claim, wherein
the final receiving substrate (11) is heated to a tem-
perature of between about 50 °C and about 100°C
after the ink image is transferred to the final receiving
substrate (11) and prior to passing the final receiving
substrate (11) through the second nip (39).

A method as claimedin any preceding claim, wherein
the step of passing the final receiving substrate (11)
through a first nip (32) comprises the step of passing
the final receiving substrate between the preliminary
receiving surface (9) and a transfer roller (34).

A method as claimedin any preceding claim, wherein
the step of passing the final receiving substrate (11)
through a second nip (39) comprises the step of
passing the final receiving substrate (11) between a
first fuser roller (36) and a second fuser roller (38).

A method as claimed in claim 8, wherein the second
fuser roller (38) has an elastomeric outer layer (54).

A method as claimed in claim 8 or claim 9 wherein
the first fuser roller (36) has a metallic outer surface.

A method as claimed in any of claims 8 to 10 further
including the step of applying a release agent to the
first fuser roller (36) to prevent the ink image from
adhering to the first fuser roller (36).

A method as claimed in claim 11, wherein the step
of applying a release agent to the first fuser roller
(36) further comprises the step of contacting the first
fuser roller (36) with a liquid impregnated surface.
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A method as claimed in any of claims 8 to 12, further
including the step of maintaining the first fuser roller
(36) at a temperature of between about 50°C and
about 100 °C.

A method as claimed in any preceding claim, wherein
the step of passing the final receiving substrate (11)
through a second nip (39) further comprises the step
of applying a coating to the final receiving substrate
(11) in the second nip (39).

An ink jet printing system (10) for forming an ink im-
age on a final receiving substrate (11) comprising:

a print head (12) for ejecting drops of ink onto a
preliminary receiving surface (9) to form an ink
image thereon;

a first nip (32) formed by the preliminary receiv-
ing surface (9) and an opposing surface, the first
nip (32) receiving the final receiving substrate
(11) and exerting a first pressure on the final
receiving substrate (11) to transfer the inkimage
to the final receiving substrate (11); and

a second nip (39) for receiving the final receiving
substrate (11) after the final receiving substrate
(11) passes through the first nip (32), the second
nip (39), exerting a second pressure on the final
receiving substrate to fuse the inkimage into the
final receiving substrate (11),

characterized in that

the system further comprises a fusing preheater (50)
between the first nip (32) and the second nip (39) for
heating the final receiving substrate (11).

An ink jet printing system as claimed in claim 15
wherein the pressure exerted on the final receiving
substrate (11) in the second nip (39) is sufficient to
achieve an ink pile height of about 0.0178mm
(0.0007 inch) or less.

An ink jet printing system (10) as claimed in claim
15 or claim 16, wherein the pressure exerted on the
final receiving substrate (11) in the second nip (39)
is between about 2.76 x 106 Pa (400 psi) and about
13.79 x 108 Pa (2000 psi).

An ink jet printing system (10) as claimed in any of
claims 15 to 17 wherein the pressure exerted on the
final receiving substrate (11) in the first nip (32) is
less than about 5.52 x 108 Pa (800 psi).

An ink jet printing system as claimed in any of claims
15to 18, wherein the fusing preheater (50) is adapted
to heat the final receiving substrate (11) to a temper-
ature of between about 50°C and about 100°C prior
to the final receiving substrate (11) entering the sec-
ond nip (39).
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An ink jet printing system (10) as claimed in any of
claims 15 to 19, wherein the second nip (39) com-
prises afirst fuserroller (36) and a second fuser roller
(38), the second fuser roller (38) being biased into
contact with the first fuser roller (36).

An ink jet printing system (10) as claimed in claim
20, wherein the first fuser roller (36) has a metallic
outer surface.

An ink jet printing system (20) as claimed in claim
21, wherein the second fuser roller (38) has an elas-
tomeric outer layer (54) forming an outer surface.

Anink jet printing system as claimed in any of claims
20 to 22, further comprising an applicator in contact
with the outer surface of the first fuser roller (36), the
applicator applying a coating to the outer surface of
the first fuser roller (36).

An ink jet printing system (10) as claimed in claim
23, wherein the coating comprises a release agent
for preventing the ink image from adhering to the
outer surface of the first fuser roller (36).

An ink jet printing system (10) as claimed in any of
claims 20 to 24, further comprising a roller heater
(37) for maintaining the first fuser roller (36) at a tem-
perature of between about 50 °C and about 100 °C.

Patentanspriiche

1.

Ein Verfahren zum Offsetdrucken in einem Tinten-
strahldrucker (10), wobei das Verfahren die Schritte
umfasst:

(a) Ausbilden eines Tintenbildes auf einer vor-
laufig empfangenden Flache (9);

(b) Durchleiten eines endgiltig empfangenden
Substrates (11) durch eine erste Spalte (32), wo
dieses in Beriihrung mit der vorlaufig empfan-
genden Flache (9) kommt;

(c) Ausliben eines ersten Druckes auf das end-
glltig empfangende Substrat (11) in der ersten
Spalte (32), um das Tintenbild von der vorlaufig
empfangenden Flache (9) auf das endgliltig
empfangende Substrat (11) zu Ubertragen;

(d) Durchleiten des endgiiltig empfangenden
Substrates (11) durch eine zweite Spalte (39);
und

(e) Ausuiben eines zweiten Druckes auf das end-
glltig empfangende Substrat (11) in der zweiten
Spalte (39), um das Tintenbild in das endgliltig
empfangende Substrat (11) zu schmelzen,

dadurch gekennzeichnet, dass
das Verfahren weiterhin umfasst, das endgiiltig
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empfangende Substrat (11) nach der Ubertragung
des Tintenbildes auf das endgiltig empfangende
Substrat (11) und vor dem Durchleiten des endgiltig
empfangenden Substrates (11) durch die zweite
Spalte (39) durch einen Schmelzfixier-Vorheizer
(50) aufzuheizen.

Verfahren gemaf Anspruch 1, wobei der Druck, der
auf das endgiltig empfangende Substrat (11) in der
zweiten Spalte (39) ausgeubt wird, ausreichend ist,
um eine Tintenstapelhdhe von ungefahr 0,0178 mm
(0,0007 inch) oder weniger zu erreichen.

Verfahren gemaf Anspriichen 1 oder 2, wobei der
Druck, der auf das endgliltig empfangende Substrat
(11) inder ersten Spalte (32) ausgeuibt wird, geringer
ist als ungefahr 5,52 x 108 Pa (800 psi).

Verfahren gemag einem der vorstehenden Ansprii-
che, wobei der Druck, der auf das endgiltig empfan-
gende Substrat (11) in der zweiten Spalte (39) aus-
gelibt wird, zwischen ungefahr 2,76 x 106 Pa (400
psi) und ungefahr 13,79 x 106 Pa (2000 psi) ist.

Verfahren gemaf einem der vorstehenden Ansprii-
che, wobei das endgliltig empfangende Substrat
(11) auf eine Temperatur zwischen ungefahr 50 °C
und ungefahr 100 °C vorgeheizt wird, bevor dieses
durch die erste Spalte (32) geleitet wird.

Verfahren gemaf einem der vorstehenden Anspri-
che, wobei das endgliltig empfangende Substrat
(11) auf eine Temperatur zwischen ungefahr 50 °C
und ungefahr 100 °C erwarmt wird, nachdem das
Tintenbild auf das endgliltig empfangende Substrat
(11) Ubertragen ist und bevor das endgliltig empfan-
gende Substrat (11) durch die zweite Spalte (39) ge-
leitet wird.

Verfahren gemaf einem der vorstehenden Anspri-
che, wobei der Schritt des Durchleitens des endglil-
tig empfangenden Substrates (11) durch eine erste
Spalte (32) den Schritt umfasst, das endgliltig emp-
fangende Substrat zwischen der vorlaufig empfan-
genden Flache (9) und einer Ubertragungswalze
(34) durchzuleiten.

Verfahren gemaf einem der vorstehenden Anspri-
che, wobei der Schritt des Durchleitens des endgiil-
tig empfangenden Substrates (11) durch eine zweite
Spalte (39) den Schritt umfasst, das endgliltig emp-
fangende Substrat (11) zwischen einer ersten
Schmelzfixierwalze (36) und einer zweiten Schmelz-
fixierwalze (38) durchzuleiten.

Verfahren gemall Anspruch 8, wobei die zweite
Schmelzfixierwalze (38) eine elastomere aullere
Schicht (54) aufweist.
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10.

11.

12.

13.

14.

15.

Verfahren gemal Anspriichen 8 oder 9, wobei die
erste Schmelzfixierwalze (36) eine metallische au-
Rere Flache aufweist.

Verfahren gemal} einem der Anspriiche 8 bis 10,
weiterhin einschlieend den Schritt, ein Ablosea-
gens auf die erste Schmelzfixierwalze (36) anzu-
wenden, um zu verhindern, dass das Tintenbild an
der ersten Schmelzfixierwalze (36) anhaftet.

Verfahren gemafl Anspruch 11, wobei der Schritt
des Anwendens eines Abléseagens auf die erste
Schmelzfixierwalze (36) weiterhin den Schritt um-
fasst, die erste Schmelzfixierwalze (36) mit einer
flissigkeitsimpragnierten Flache zu beriihren.

Verfahren gemaly einem der Anspriiche 8 bis 12,
weiterhin einschlieBend den Schritt, die erste
Schmelzfixierwalze (36) bei einer Temperatur von
zwischen ungefahr 50 °C bis ungeféhr 100 °C zu
halten.

Verfahren gemaR einem der vorstehenden Anspri-
che, wobei der Schritt des Durchleitens des endgdil-
tig empfangenden Substrates (11) durch eine zweite
Spalte (39) weiterhin den Schritt umfasst, in der
zweiten Spalte (39) eine Beschichtung auf das end-
glltig empfangende Substrat (11) anzuwenden.

Ein Tintenstrahl-Drucksystem (10) zum Ausbilden
eines Tintenbildes auf einem endgiltig empfangen-
den Substrat (11), wobei das System umfasst:

einen Druckkopf (12) zum Ausstof3en von Trop-
fen aus Tinte auf eine vorlaufig empfangende
Flache (9), um ein Tintenbild auf derselben aus-
zubilden;

eine erste Spalte (32), die durch die vorlaufig
empfangende Flache (9) und eine gegeniber-
liegende Flache ausgebildet wird, wobei die er-
ste Spalte (32) das endglltig empfangende
Substrat (11) aufnimmt und einen ersten Druck
auf das endgliltig empfangende Substrat (11)
ausibt, um das Tintenbild auf das endgiiltig
empfangende Substrat (11) zu Ubertragen; und
eine zweite Spalte (39) zum Aufnehmen des
endgultig empfangenden Substrates (11) nach
dem Durchlauf des endgiiltig empfangenden
Substrates (11) durch die erste Spalte (32), wo-
bei die zweite Spalte (39) einen zweiten Druck
auf das endgliltig empfangende Substrat aus-
Ubt, um das Tintenbild in das endgliltig empfan-
gende Substrat (11) zu schmelzen,

dadurch gekennzeichnet, dass

das System weiterhin einen Schmelzfixier-Vorheizer
(50) zwischen der ersten Spalte (32) und der zweiten
Spalte (39) umfasst zum Heizen des endgtiltig emp-
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fangenden Substrates (11).

Das Tintenstrahl-Drucksystem gemaf Anspruch 15,
wobeider Druck, der aufdas endgliltigempfangende
Substrat (11) in der zweiten Spalte (39) ausgelibt
wird, ausreichend ist, um eine Tintenstapelhdhe von
ungefahr 0,0178 mm (0,0007 inch) oder weniger zu
erreichen.

Das Tintenstrahl-Drucksystem (10) gemaf Anspri-
chen 15 oder 16, wobei der Druck, der auf das end-
gliltig empfangende Substrat (11) in der zweiten
Spalte (39) ausgelbt wird, zwischen ungefahr 2,76
x 106 Pa (400 psi) und ungefahr 13,79 x 106 Pa (2000

psi) liegt.

Das Tintenstrahl-Drucksystem (10) gemal einem
der Anspriiche 15 bis 17, wobei der Druck, der auf
das endgliltig empfangende Substrat (11) in der er-
sten Spalte (32) ausgelbt wird, kleiner ist als unge-
fahr 5,52 x 106 Pa (800 psi).

Das Tintenstrahl-Drucksystem gemaR einem der
Anspriiche 15 bis 18, wobei der Schmelzfixier-Vor-
heizer (50) eingerichtet ist, das endgultig empfan-
gende Substrat (11) auf eine Temperatur zwischen
ungefahr 50 °C und ungefahr 100 °C zu erwarmen,
bevor das endgliltig empfangende Substrat (11) in
die zweite Spalte (39) einlauft.

Das Tintenstrahl-Drucksystem (10) gemal einem
der Anspriiche 15 bis 19, wobei die zweite Spalte
(39) eine erste Schmelzfixierwalze (36) und eine
zweite Schmelzfixierwalze (38) umfasst, wobei die
zweite Schmelzfixierwalze (38) in Beriihrung mit der
ersten Schmelzfixierwalze (36) gedriickt wird.

Das Tintenstrahl-Drucksystem (10) gemafl An-
spruch 20, wobei die erste Schmelzfixierwalze (36)
eine metallische auliere Flache aufweist.

Das Tintenstrahl-Drucksystem (10) gemaR An-
spruch 21, wobei die zweite Schmelzfixierwalze (38)
eine elastomere auftere Schicht (54) aufweist, die
eine aulere Flache ausbildet.

Das Tintenstrahl-Drucksystem gemafl einem der
Anspriche 20 bis 22, weiterhin umfassend einen
Spender, der mit der duBeren Flache der ersten
Schmelzfixierwalze (36) in Berlihrung steht, wobei
der Spender eine Beschichtung auf die dufdere Fla-
che der ersten Schmelzfixierwalze (36) anwendet.

Das Tintenstrahl-Drucksystem (10) gemafl An-
spruch 23, wobei die Beschichtung ein Abléseagens
umfasst, um zu verhindern, dass das Tintenbild auf
der aulBeren Flache der ersten Schmelzfixierwalze
(36) anhaftet.
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25. EinTintenstrahl-Drucksystem (10) gemaf einemder

Anspriiche 20 bis 24, weiterhin umfassend eine
Heizwalze (37), um die erste Schmelzfixierwalze
(36) bei einer Temperatur zwischen ungefahr 50 °C
und ungefahr 100 °C zu halten.

Revendications

Procédé d'impression offset dans une imprimante a
jet d’encre (10), le procédé comprenant les étapes
de:

(a) former une image a base d’encre sur une
surface de réception préliminaire (9);

(b) faire passer un substrat de réception final
(11) atravers une premiéere ligne de contact (32)
ou il entre en contact avec la surface de récep-
tion préliminaire (9);

(c) exercer une premiere pression sur le substrat
de réception final (11) dans la premiére ligne de
contact (32) pour transférer 'image a base d’en-
cre depuis la surface de réception préliminaire
(9) vers le substrat de réception final (11);

(d) faire passer le substrat de réception final (11)
a travers une deuxiéme ligne de contact (39); et
(e) exercer une deuxiéme pression sur le subs-
trat de réception final (11) dans la deuxiéme li-
gne de contact (39) pour fixer par fusion 'image
a base d’encre dans le substrat de réception fi-
nal (11),

caractérisé en ce que

le procédé comprend en plus un chauffage du subs-
trat de réception final (11) par un préchauffeur de
fixage par fusion (50) aprés transfert de I'image a
base d’encre vers le substrat de réception final (11)
et avant de faire passer le substrat de réception final
(11) a travers la deuxiéme ligne de contact (39).

Procédé comme revendiqué dans la revendication
1, dans lequel la pression exercée sur le substrat de
réception final (11) dans la deuxiéme ligne de con-
tact (39) est suffisante pour accomplir une hauteur
de pile d’encre d’environ 0,0178 mm (0,0007 pou-
ces) ou moins.

Procédé comme revendiqué dans la revendication
1 oularevendication 2, dans lequel la pression exer-
cée sur le substrat de réception final (11) dans la
premiére ligne de contact (32) est inférieure a envi-
ron 5,52 X 108 Pa (800 psi).

Procédé comme revendiqué dans I'une quelconque
des revendications précédentes, dans lequel la
pression exercée sur le substrat de réception final
(11) dans la deuxiéme ligne de contact (39) est entre
environ 2,76 x 108 Pa (400 psi) et environ 13,79 x
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106 Pa (2000 psi).

Procédé comme revendiqué dans I'une quelconque
des revendications précédentes, dans lequel le
substrat de réception final (11) est préchauffé a une
température entre environ 50 °C et environ 100°C
avant d’étre fait passer a travers la premiére ligne
de contact (32).

Procédé comme revendiqué dans I'une quelconque
des revendications précédentes, dans lequel le
substrat de réception final (11) est chauffé a une
température entre environ 50 °C et environ 100°C
apres transfert de 'image a base d’encre au substrat
de réception final (11) et avant de faire passer le
substrat de réception final (11) a travers la deuxieme
ligne de contact (39).

Procédé comme revendiqué dans I'une quelconque
des revendications précédentes, dans lequel I'étape
de faire passer le substrat de réception final (11) a
travers une premiére ligne de contact (32) comprend
I'étape de faire passer le substrat de réception final
entre la surface de réception préliminaire (9) et un
rouleau de transfert (34).

Procédé comme revendiqué dans I'une quelconque
des revendications précédentes, dans lequel I'étape
de faire passer le substrat de réception final (11) a
travers une deuxiéme ligne de contact (39) com-
prend I'étape de faire passer le substrat de réception
final (11) entre un premier rouleau de fixage par fu-
sion (36) et un deuxiéme rouleau de fixage par fusion
(38).

Procédé comme revendiqué dans la revendication
8, dans lequel le deuxiéme rouleau de fixage par
fusion (38) a une couche extérieure élastomere (54).

Procédé comme revendiqué dans la revendication
8 ou la revendication 9, dans lequel le premier rou-
leau de fixage par fusion (36) a une surface exté-
rieure métallique.

Procédé comme revendiqué dans I'une quelconque
des revendications 8 a 10, incluant en plus I'étape
d’appliquer un agent anti-adhérent au premier rou-
leau de fixage parfusion (36) pour empécher I'image
a base d’encre d’adhérer au premier rouleau de fixa-
ge par fusion (36).

Procédé comme revendiqué dans la revendication
11, dans lequel I'étape d’appliquer un agent anti-ad-
hérent au premier rouleau de fixage par fusion (36)
comprend en plus I'étape de faire rentrer le premier
rouleau de fixage par fusion (36) en contact avec
une surface imprégnée de liquide.
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Procédé comme revendiqué dans I'une quelconque
des revendications 8 a 12, incluant en plus I'étape
de maintenir le premier rouleau de fixage par fusion
(36) aune température entre environ 50°C et environ
100°C.

Procédé comme revendiqué dans I'une quelconque
des revendications précédentes, dans lequel I'étape
de faire passer le substrat de réception final (11) a
travers une deuxiéme ligne de contact (39) com-
prend en plus I'étape d’appliquer un revétement au
substrat de réception final (11) dans la deuxiéme
ligne de contact (39).

Systéme d’'impression a jet d’encre (10) de nature a
former une image a base d’encre sur un substrat de
réception final (11) comprenant:

une téte d'impression (12) pour éjecter des gout-
tes d’encre sur une surface de réception préli-
minaire (9) dans le but de former une image a
base d’encre sur celle-ci;

une premiéere ligne de contact (32) formée par
la surface de réception préliminaire (9) et une
surface opposée, la premiére ligne de contact
(32) recevant le substrat de réception final (11)
et exergant une premiere pression sur le subs-
trat de réception final (11) pour transférer I'ima-
ge a base d’encre vers le substrat de réception
final (11); et

une deuxiéme ligne de contact (39) pour rece-
voir le substrat de réception final (11) apres le
passage du substrat de réception final (11) a
travers la premiere ligne de contact (32), la
deuxiéme ligne de contact (39) exergant une
deuxiéme pression sur le substrat de réception
final pour fixer par fusion I'image a base d’encre
dans le substrat de réception final (11),

caractérisé en ce que

le systeme comprend en plus un préchauffeur de
fixage par fusion (50) entre la premiére ligne de con-
tact (32) et la deuxiéme ligne de contact (39) pour
chauffer le substrat de réception final (11).

Systéme d’impression a jet d’encre comme reven-
diqué dans la revendication 15, dans lequel la pres-
sion exercée sur le substrat de réception final (11)
dans la deuxieme ligne de contact (39) est suffisante
pour accomplir une hauteur de pile d’encre d’environ
0,0178 mm (0,0007 pouces) ou moins.

Systéme d’impression a jet d’encre (10) comme re-
vendiqué dans la revendication 15 ou la revendica-
tion 16, dans lequel la pression exercée sur le subs-
trat de réception final (11) dans la deuxiéme ligne
de contact (39) est entre environ 2,76 x 106 Pa (400
psi) et environ 13,79 x 106 Pa (2000 psi).
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Systéme d’'impression a jet d’encre (10) comme re-
vendiqué dans 'une quelconque des revendications
15217, dans lequel la pression exercée sur le subs-
trat de réception final (11) dans la premiére ligne de
contact (32) est inférieure a environ 5,52 x 106 Pa
(800 psi).

Systéme d’'impression a jet d’encre comme reven-
diqué dans 'une quelconque des revendications 15
a 18, dans lequel le préchauffeur de fixage par fusion
(50) estadapté pour chauffer le substrat de réception
final (11) a une température entre environ 50 °C et
environ 100°C avant que le substrat de réception
final (11) ne rentre dans la deuxieme ligne de contact
(39).

Systéme d’impression a jet d’encre (10) comme re-
vendiqué dans 'une quelconque des revendications
15 a 19, dans lequel la deuxiéme ligne de contact
(39) comprend un premier rouleau de fixage par fu-
sion (36) et un deuxiéme rouleau de fixage par fusion
(38), le deuxiéme rouleau de fixage par fusion (38)
étant maintenu en contact avec le premier rouleau
de fixage par fusion (36).

Systéme d’impression a jet d’encre (10) comme re-
vendiqué dans la revendication 20, dans lequel le
premier rouleau de fixage par fusion (36) a une sur-
face extérieure métallique.

Systéme d'impression a jet d’encre (20) comme re-
vendiqué dans la revendication 21, dans lequel le
deuxieme rouleau de fixage par fusion (38) a une
couche extérieure élastomeére (54) formant une sur-
face extérieure.

Systéme d’'impression a jet d’encre comme reven-
diqué dans I'une quelconque des revendications 20
a 22, comprenant en plus un applicateur en contact
avec la surface extérieure du premier rouleau de
fixage par fusion (36), I'applicateur appliquant un re-
vétement a la surface extérieure du premier rouleau
de fixage par fusion (36).

Systéme d'impression a jet d’encre (10) comme re-
vendiqué dans la revendication 23, dans lequel le
revétement comprend un agent anti-adhérent pour
empécher 'image a base d’encre d’adhérer a la sur-
face extérieure du premier rouleau de fixage par fu-
sion (36).

Systéme d'impression a jet d’encre (10) comme re-
vendiqué dans 'une quelconque des revendications
20 a 24, comprenant en plus un dispositif de chauf-
fage de rouleau (37) pour maintenir le premier rou-
leau de fixage par fusion (36) a une température en-
tre environ 50 °C et environ 100°C.
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