
EP 0 433 381 B1 FIELD OF THE INVENTION 5      The present invention relates
generally to imaging apparatus and techniques and more particularly to ap-
paratus and techniques for fusing of images on a substrate. BACKGROUND OF
THE INVENTION 10      Various techniques for image fusing are known in the
patent literature. The Background of the Invention section of U.S. Patent
4,724,303 includes a survey of the patent literature relating to the use of
thermal energy for fixing toner images. The disclosure of U.S. Patent
4,724,303 describes an instant-on fuser including a cyl- indrical,
relatively thin metal cylinder supporting a resistive heating foil or
printed circuit secured on the inside surface of the cylinder by a high
temperature adhesive. The Interior of the cylindrical tube contains ambient
15  air. The heating foil or printed circuit is carried on a fiberglass
substrate and the heating element is connected to electrical leads
extending through caps on the ends of the cylindrical support. The combined
thickness of the cylindrical member, the heating circuit and the adhesive
is described as being between 0.125 and 0.25 mm (0.005 and 0.01 inches).
U.S. Patent 3,948,214 also describes instant start fusing apparatus. Here
the fuser roil has a cylindrical 20   member made of quartz orother
material which transmits radiant energy from a source located on the
interior of the cylindrical member. The cylindrical member has a first
layermade of elastomeric material which transmits radiant energy. The first
layer is covered with a second layer of material which absorbs radiant
energy. A third layerof material covers the second layerof heatabsorbing
material to effect a good tonerrelease characteristic on the fuser roll
surface. The fuser roll layers are relatively thin and have an instant
start capability to fuse 25 toner images onto support material, such as
paper. U.S. Patent 3,471,683 describes a heater roll suitable foruse as
afuser roller in which heating is produced by a printed circuit formed Into
the surface of the roll, which receives electrical power through the roller
shaft; U.S. Patent 4,015,027 describes an electrophotographic toner
transfer and fusing method wherein a heat- ed image is supported on a
roller or belt Intermediate transfer medium employed for pressure transfer
of dry 30  toner images onto paper. At column 11, line 29 - column 12, line
38 there appears a detailed discussion of heat- ing of images upon transfer
thereof as proposed therein and as taught in the prior art including
specifically U.S. Patent 3,591,276 to Byrne. Reference is made to Figs. 5a
- 5c, 6a - 6c, 7a and 7b of U.S. Patent 4,015,027. It is seen that in
nearly all cases described, the toner is heated to at least its melting
point during the transfer stage. In a technique 35  proposed in U.S. Patent
4,015,027 and exemplified by Fig. 6(a), the toner is heated to at least its
melting point prior to the transfer zone. In the transfer zone, the
tonercools below its melting point during transfer and fusion. A belt
construction characterized in that it has a very low heat capacitance and a
thickness of between 15 and about 200 microns (micrometers) is proposed in
U.S. Patent 4,015,027. In one embodiment the belt comprises a 50 micron
layer of aluminized Kapton having a 25 micron coating of silicon rubber.
Another em- 40  bodiment employs a 12.5 micron layer of stainless steel
instead of the Kapton together with a silicon rubber coating. A reflecting
layer is incorporated in the belt to reduce heating thereof. Reference is
now made to the following published patent applications and issued patents
in the field of electrophotography: GB published Patent Applications Nos.
2,169,416A and 2,176,904A and U.S. issued Pa- tents Nos. 3,990,696,
4,233,381, 4,253,656, 4,256,820, 4,269,504, 4,278,884, 4,286,039,
4,302,093, 45  4,326,644, 4,326,792, 4,334,762, 4,350,333, 4,355,883,
4,362,297, 4,364,460, 4,364,657, 4,364,661, 4,368,881, 4,378,422,
4,392,742, 4,396,187, 4,400,079, 4,411,976, 4,412,383, 4,413,048,
4,418,903, 4,420,244, 4,435,068, 4,439,035, 4,454,215, 4,460,667,
4,473,865, 4,480,825, 4,501,486, 4,522,484, 4,531,824, 4,538,899,
4,582,774, 4,5685,329, 4,586,810, 4,589,761, 4,598,992, 4,803,766,
4,620,699, 4,627,705,4,678,317. 50 SUMMARY OF THE INVENTION The present
invention seeks to provide improved fusing apparatus. There is thus
provided in accordance with a preferred embodiment of the Invention
apparatus for fusing 55   a liquid image onto a substrate including
apparatus for providing a liquid image on the substrate, a fuser ele- ment
urged against the image on the substrate and apparatus for heating the
fuser element, characterized In that the liquid image indudes carrier
liquid and toner particles which solvate the carrier liquid at elevated
tem- peratures, the fuser element and the apparatus for heating being
arranged to heat the liquid image to an ele- 2   



EP 0 433 381 B1 vated temperature at which the particles solvate said
carrier liquid but below the melting point of the dry toner particle
material such that the image adheres to the substrate. In a preferred
embodiment of the invention the fuser element and the apparatus for heating
are arranged for cooling the fuser element subsequent to heating the liquid
image to the elevated temperature such that 5   adhesion of the image to
the fuser element is less than the cohesion of the image. There is further
provided In accordance with a preferred embodiment of the Invention,
apparatus forfusing a liquid image onto a substrate including apparatus for
providing a liquid Image on the substrate, a fuser ele- ment urged against
the Image on the substrate and apparatus for heating the fuser element,
characterized In that the liquid image includes carrier liquid and toner
particles which solvate the carrier liquid at elevated tem- 10  peratures,
wherein the fuser element has a heat capacity sufficient to heat the image
to an elevated temper- ature at which the particles solvate said carrier
liquid but below the melting point of the dry toner particle ma- terial
such that adhesion of the image to the substrate is Improved. In a
preferred embodiment of the invention the heat capacity is low enough to
cause substantial cooling of the fuser element during fusing such that the
adhesion of the image to the fuser element is less than the 15  cohesion of
the Image. In a preferred embodiment of the invention the elevated
temperature Is at least the solvation temperature and the cooling of the
fuser element cools the fuser element to a temperature below the solvation
temperature. Preferably the fuser element and the apparatus for heating are
operative to Increase the viscosity of the image during fusing thereof. 20
In a preferred embodiment of the invention the apparatus also includes a
backing roller adjacent to the fuser element and apparatus for passing the
substrate between the fuser element and the backing roller at a fusing
region whereby the fuser element is urged toward the backing roller thereby
to apply pressure to the image. Preferably the fuser element deforms the
backing roller at the fusing region. In a preferred embodiment of the
Invention the fuser element preferably Includes end portions having a 25
thin walled cylinder including a cylindrical fuser surface therebetween,
the thin walled cylinder having a thick- ness less than 125 micrometers
preferably unbacked by a solid structural support between said end portions
and preferably supported by gas pressure. In a preferred embodiment of the
invention the cylinder has a thick- ness of less than 50 micrometers, more
preferably less than 30 or 12 micrometers. There is also provided In
accordance with a preferred embodiment of the invention a method for fusing
a 30  liquid image onto a substrate Including the steps of providing a
liquid image on the substrate, urging a fuser element against the Image on
the substrate and heating the fuser element characterized in that the
liquid im- age includes carrier liquid and tonerparticles which solvate the
carrierliquid at elevated temperatures, the step of heating being operative
forheating the liquid Image to an elevated temperature atwhich the
particles solvate said carrier liquid but below the melting point of the
dry toner particle material such that the image adheres to 35  the
substrate. In a preferred embodiment of the invention the method includes
the step of cooling the fuser elementsub- sequent to heating the liquid
Image to the elevated temperature such that adhesion of the image to the
fuser element is less than the cohesion of the Image. There is further
provided in accordance with a preferred embodiment of the invention a
method for fusing 40   a liquid image onto a substrate including the steps
of providing a liquid image on the substrate, urging a fuser element
against the Image on the substrate and heating the fuser element,
characterized in that the liquid Im- age Includes carrier liquid and toner
particles which solvate the carrier liquid at elevated temperatures,
wherein the fuser element has a heat capacity sufficient to heat the image
to an elevated temperature at which the particles solvate said carrier
liquid but below the melting point of the dry toner particle material such
that ad- 45  hesion of the image to the substrate is improved. In a
preferred embodiment of the invention the heat capacity is low enough to
cause substantial cooling of the fuser element during fusing such that the
adhesion of the image to the fuser element is less than the cohesion of the
image. In a preferred embodiment of the invention the elevated temperature
is at least the solvation temperature 50  and the cooling of the fuser
element cools the fuserelement to a temperature below the solvation
temperature. BRIEF DESCRIPTION OF THE DRAWINGS The present Invention will
be understood and appreciated more fullyfromthe following detailed
description 55  taken In conjunction with the drawing in which: Fig. 1 is a
generalized schematic sectional illustration of fuser apparatus constructed
and operative In ac- 



cordance with a preferred embodiment of the present invention; Fig. 2A Is a
side sectional illustration of a heated thin-walled fuser element
constructed and operative in 3    EP 0 433 381 B1 accordance with a
preferred embodiment of the present invention; Fig. 2B is a sectional
illustration taken along the lines IIB - IIB of Fig. 2A; Fig. 3A is a side
sectional Illustration of a heated thin-walled fuser element constructed
and operative in accordance with an alternative embodiment of the present
invention; 5      Fig. 3B is a sectional illustration taken along the lines
IIIB - IIIB of Fig. 3A; Fig. 4A is a side sectional illustration of a
heated thin-walled fuser element constructed and operative in accordance
with a further alternative embodiment of the present invention; Fig. 4B is
a sectional illustration taken along the lines IVB - IVB of Fig. 4A; Fig.
5A is a side sectional illustration of a heated thin-walled fuser element
constructed and operative In 10      accordance with yet another embodiment
of the present invention; and Fig. 5B is a sectional illustration taken
along the lines VB - VB of Fig. 5A. DETAILED DESCRIPTION OF THE INVENTION
15      Referring to Fig. 1 there is shown fusing apparatus constructed and
operative In accordance with a pre- ferred embodimentof the present
Invention and comprising afuserroller 10which is operative tofuse an Image,
such as a toner image 12, on a substrate 14, such as paper. The image
bearing substrate 14 moves In a di- rection indicated by an arrow 16
between fuser roller 10 and a platan roller 18. Toners suitable for the
present Invention Include, but are not limited to, powder toners, toners of
the type 20  described in the examples in Published Patent specification GB
2169416A, or liquid toners, comprising pig- mented solid particles which
solvate at temperatures below the melting point of the solid particles, as
well as liquid toners which do not solvate at a temperature below the
melting point of the pigmented solid particles therein. The fuser apparatus
of Fig. 1 may be used In connection with and form part of imaging apparatus
such 25  as an electrostatographic printing machine or alternatively any
other suitable type of imaging apparatus. Ex- amples of systems In which
the present invention may be employed include electrophotography,
electrography, ionography, xero-printing, gravure-like printing and
electrostatic printing. For convenience, the description which follows is
presented In the context of an electrophotographic sys- tem employing
liquid toner, but without limiting the applicability of the present
Invention. 30      Reference is now made to Figs. 2A - 5B which illustrate
four alternative embodiments of fuser rollers con- structed and operative
in accordance with a preferred embodiment of the invention. According to a
preferred embodiment of the invention, the fuser roller comprises a
thin-walled cylinder 70. Cylinder 70 preferably Is formed of two rigid end
portions 72 and 74 and a thin cylindrical layer 76 typically coated with a
release layer 78. Typical materials and thicknesses are as follows: 35
Layer 76            - Material: Kapton (DuPont) - Thickness: 20 microns
Release layer 78    - Material: Teflon (DuPont) - Thickness: 10 microns
According to an alternative embodiment of the invention, the layer 76 may
be a 10 micron thick film of 40 nickel alloy, such as nickel cobalt or
nickel chromium and the release layer may be a 2 micron thick layer of
Teflon. In accordance with a preferred embodiment of the invention, the
thin cylindrical layer 76 is axially ten- sioned, as by a spring
arrangement 80, sufficient to eliminate most surface Irregularities. For
the above- described example employing Kapton, a suitable tension is 200
Kg/cm2. 45      Further in accordance with a preferred embodiment of the
invention, enhanced rigidity and surface uni- formity of the thin-walled
cylinder 70 Is provided by pneumatically pressurizing the Interior of the
cylinder, by any suitable pressurized gas. A valve 82 may be provided for
this purpose. In accordance with a preferred embodiment of the present
Invention, the thin walled cylinder 70 Is heated by the passage of
electrical current along layer 76 via conductors 84 and 86, which establish
an electrical circuit 50  via end portions 72 and 74. In this case layer 76
musteitherbe or include alayerwhich is an electrical conductor of suitable
characteristics. 



In the above stated example, the electrical power required to provide
desired heating of fusing element 70 is relatively low. Reference Is now
made to Figs. 3Aand 3B which illustrate an alternative embodiment of heated
fuser ele- 55 ment wherein heating is provided by radiation. Here a heating
lamp 90 Is disposed interior of a radiation trans- missive tube 92, such as
a quartz tube. Disposed in generally coaxial surrounding relationship with
quartz tube 92 and supported on annular end supports 94 Is a fuser layer 96
having formed therein a release layer 98. According to a preferred
embodiment of the invention, layers 96 and 98 may be identical to layers 76
and 4    EP 0 433 381 B1 78 in the embodiment of Figs. 2A and 2B. In such a
case tensioning apparatus of the type illustrated in Fig. 2A is preferably
employed. Reference is now made to Figs. 5A and 5B, which illustrate an
alternative arrangement of heated fuser roller. The roller 100 is
preferably of the thin walled type described above. Heating of the roller
100is provided 5   externally of the roller by a heating station 102. in
the illustrated embodiment, the heating station 102 employs radiant
heaters, which heat the roller by radiation. Alternatively the heating
station 102 may heat the roller 100 by conduction through direct contact
with the roller. Reference is now made to Figs. 4Aand 4B, which illustrate
afurtheralternative of heated fuserroller. Here, once again, a roller 110
is preferably thin walled. Heating of the roller 110 is provided by an
internal radiant 10 heater assembly 112 which is mounted Internally of
roller 110. Radiant heater 112 comprises an elongate ra- diative heat
source 114 which is associated with a reflector 116, which prevents direct
radiation from source 114 from reaching the area atwhich fusing occurs,
thus providing differential heating of roller 110 and permit- ting cooling
of the Image during fusing as described hereinabove. The weight of the
reflector 116 ensures that when the reflector 116 is pivotably mounted with
respect to 15 the roller, they will retain the orientation illustrated
notwithstanding rotation of the roller 110. Itwill be understood that it is
a particularfeature of the invention thatthe hotfuser roller has a heat
capacity per unit area which is sufficient to heat the toner material to
the proper fusing temperature during the contact period, with the effective
heat capacity per unit area being such that the thermal transfer to the
paper is high enough to reduce the temperature of the roller surface, so
that adhesion of the image to that surface Is reduced. 20 Simply stated,
the thin cylindrical member has an effective heat capacity sufficient to
heat the toner material during fusing sufficiently, and then cool itself,
before disengagementfrom the paper-image combination. Func- tionally, the
fuser roller delivers a measured amount of heat energy while cooling.
Furthermore, the particularfeatures of provision of the tensioning and/or
pressurizing features of the roller allow for the use of material thin
enough to provide this particular amount of heat capacity, and thin enough
25  so that lateral heat transfer is relatively small, without which
features the thin walled cylinder would not have the required rigidity. As
the image is cooled, its viscosity and cohesiveness are increased. The
adhesion of the Image to the substrate Is greater than its adhesion to the
release coated fuser roller, thus substantially preventing transfer of the
image to the roller. Clearly the temperature to which the image must be
heated and cooled depends on 30  the characteristics of the material. For
solid toners and for non solvating liquid toners this temperature prefer-
ably approximates the melting point of the solids, for solvating toners,
this temperature preferably approximates the solvation temperature. The
solvation temperature is defined as the temperature at which the maximum
amount of carrier liquid can be solvated by the toner particles while
remaining a solid. Additionally, it is the provision of a thin walled
cylinder which makes the direct heating of the surface pos- 35  sible.
Additionally, the low heat capacity and transverse heat conduction combine
to allow the fuser to heat sub- stantially during the relatively long
period before the fusing operation, without high heat requirements and
with- out excessive heat transfer to the paper. It is thus a particular
feature of the present invention that there is provided a fuser element
including a 40  thin surface or member which supports the image during
transfer, the thin surface having an effective heat capacity which is less
than that of the substrate. The thin surface may be a cylindrical surface
or any other suitable configuration. Normally, due to its thin- ness, the
thermal conductivity along the surface is sufficiently small such that the
thermal mass of the sup- ports, such as end rollers for a cylindrical
surface such as that shown In the drawings, may be disregarded. 



45      The advantages of the use of a fuser element having the proper
effective thermal mass are summarized below. a. enabling the image being
fused to cool during transfer, as has already been described; b. enabling
rapid cooling of the fuser, c. limiting the amount of thermal energy passed
to the paper and thus limiting paper deformation. 50      d. low electrical
power requirements. e. "instant on" start up. It will be appreciated by
persons skilled in the art that the present invention is not limited by
what has been particularly shown and described hereinabove. Rather the
scope of the present Invention Is defined only by the claims which follow
55 5    EP 0 433 381 B1 *  C   L   M   S * Claims 1. Apparatus for fusing a
liquid image onto a substrate comprising: means for providing a liquid
image on said substrate; 5             a fuser element urged against said
image on said substrate; and means for heating said fuser element,
characterized in that said liquid image includes carrier liquid and toner
particles which solvate said carrier liquid at elevated temperatures, said
fuser element and said means for heating being arranged to heat the liquid
image to an elevated temperature at which said particles solvate said
carrier liquid but below 10     the melting point of the dry toner particle
material such that the Image adheres to the substrate, 2. Apparatus for
fusing a liquid image onto a substrate comprising: means for providing a
liquid Image on said substrate; a fuser element urged against said Image on
said substrate; and 15            means for heating said fuser element,
characterized in that said liquid imaqe includes carrier liquid and toner
particles which solvate said carrier liquid at elevated temperatures,
wherein said fuser element has a heat capacity sufficient to heat the image
to an elevated temperatureatwhichsaid particlessolvate said carrierliquid
but belowthe melt- ing point of the dry toner particle material such that
adhesion of the image to the substrate is improved. 20 3. Apparatus
according to claim 1 wherein said fuser element and said means for heating
are arranged for cooling said fuserelementsubsequentto heating said liquid
image to said elevated temperature such that adhesion of the image to said
fuser element is less than the cohesion of the image. 4. Apparatus
according to claim 2 wherein said heat capacity is low enough to cause
substantial cooling of 25   the fuser element during fusing such that the
adhesion of the image to said fuser element is less than the cohesion of
the image. 5.  Apparatus according to claim 3 or claim 4 wherein said
elevated temperature is at least the solvation tem- perature and the
cooling of the fuser element cools the fuser element to a temperature below
the solvation 30      temperature. 6. Apparatus according to any of the
preceding claims wherein said elevated temperature is the solvation
temperature. 35  7.  Apparatus according to any of the preceding claims
wherein said fuser element and said means for heat- ing are adapted to
Increase the viscosity of the image during fusing thereof. 8. Apparatus
according to any of the preceding claims and also comprising: a backing
roller adjacent to the fuser element;and 40              means forpassing
the substrate between thefuserelementand the backing rollerat afusing
region whereby the fuser element is urged toward the backing roller thereby
to apply pressure to the image. 9. Apparatus according to claim 8, wherein
said fuserelementdeformsthe backing rolleratthefusing region. 10. Apparatus
according to anyof the preceding dalms wherein said fuserelementcomprises a
cylinder hav- ing a thickness less than 125 micrometers. 11. Apparatus
according to claim 10 wherein said cylinder comprises end portions and
wherein said cylinder 



is unbacked by a solid structural support between said end portions. 50
12. Apparatus according to claim 11 wherein said cylinder is supported by
gas pressure. 13. Apparatus according to any of claims 10-12 wherein said
cylinder has a thickness less than about 30 mi- crometers. 55   14.
Apparatus according to claim 13 wherein said cylinder has a thickness less
than about 12 micrometers. 15. A method for fusing a liquid Image onto a
substrate comprising: providing a liquid Image on said substrate; 6    EP 0
433 381 B1                    [err] * C   L   M   S * urging a fuser
element against said image on said substrate; and heating said fuser
element, characterized in that said liquid imaqe includes carrier liquid
and toner particles which solvate said carrier liquid at elevated
temperatures, said step of heating being operative for heating the liquid
Image 5       to an elevated temperature at which said particles solvate
said carrier liquid but below the melting point of the dry toner particle
material such that the Image adheres to the substrate. 16. A method for
fusing a liquid Image onto a substrate comprising: providing a liquid image
on said substrate; urging a fuser element against said image on said
substrate; and heating said fuser element, characterized in that said
liquid Image includes carrier liquid and toner particles which solvate said
carrier liquid at elevated temperatures, wherein said fuser element has a
heat capacity sufficient to heat the image to an elevated temperature at
which said particles solvate said carrier liquid but below the melt- 15
ing point of the dry toner particle material such that the image adheres to
the substrate. 17. Amethod according to claim 15 and Including the step of
cooling said fuserelementsubsequentto heating said liquid Image to said
elevated temperature such that adhesion of the image to said fuser element
Is less than the cohesion of the image. 20 18. A method according to claim
16 wherein said heat capacity is low enough to cause substantial cooling of
the fuser element during fusing such that the adhesion of the image to said
fuser element Is less than the cohesion of the image. 19. A method
according to claim 17 or claim 18 wherein said elevated temperature is at
least the solvation 25      temperature and the cooling of the fuser
element cools the fuser element to a temperature below the sol- vation
temperature. 20. A method according to claim 15 or claim 16 wherein said
elevated temperature is the solvation tempera- ture. 30 Patentanspr~iche 1.
Vorrichtung zum Aufschmelzen eines Flussigbildes auf ein Substrat, mit 9S
einer Einrichtung zum Aufbringen elnes FlOssigbildes auf das Substrat,
einem Aufschmelzelement, welches gegen das Bild auf dem Substrat gedrflckt
wird, und elner Elnrlchtung zum Aufheizen des Aufschmalzelements, daduch
gekennzeichnet, dai das FlOssigbild eine Trigerflflssigkelt und
Tonertellchen enthilt, welche die Tragerflissigkelt bel erh8hten
Temperaturen solvatis!eren, wobei des Aufschmelzelement und die Einrichtung
zum Erhitzen so ange- .    40      ordnetsind, um das FilOssigbild auf eine
erhohteTemperaturzu erhitzen, beiwelcherdleTelichendleTri- gerflOssigkeit
solvatisieren, die jedoch unter dem Schmolzpunkt des trockenen
Tonertelichenmaterials iiegt, derart, dag des Bi3d an dam Substrat
anhaftet. 2.  Vorrichtung zum Aufschmelzen eines Flflssigbildes auf ain
Substrat, mit 46            elner Elnrichtung zum Aufbringen alnes
Flflssigbildes auf das Substrat, elnem Aufschmeizelement, welches gegen des
Blid auf dem Substrat gedrfcidt wird, und mit einer Einrichtung zum
Aufhelzen des Aufschmeizeiements, dadurch gekenrnzelchnet, daB das
Flflssigbild elne TragerfIlssigkeit und Tonertellchen enthfilt, welche die
Tragerflussigkelt bei erh8hten Temperaturen solvatisieren, wobel das
Aufachmeizelement elne Warmekapazitit hat, die ausrekchend let, um des Blid
60       auf eine erhohte Temperatur zu erhitzen, bel welcher die Tellchen
die Tragerflrlssigkeit solvatisieren, die 



jedoch unter dem Schmelzpunkt des trockenen Tonertelichenmaterials liegt,
derart, daB die Adhislon des BlIdes an dam Substrat verbessert wird. 3.
Vorrichtung nach Anspruch 1, bel derdasAufschmeizelementund die
EinrichtungzumErhitzendafflraus- 56       gebildet sind, um des
Aufschmelzelement nachfolgend auf das Erhitzen des Flflssigbildes auf die
erhohte Temperatur derart zu kMien, daB die Adhasion des Bildes an dam
Aufschmeizelement geringer ist als die Kohislon des Bildes. 7    4.
Vorrichtung nach Anspruch 2, bel der die Warmekapazitat ausreichend niedrig
ist, urn im wesentlichen ein'Abkfhlen des Aufschmelzelementes wahrend des
Aufschmeizens zu bewirken, derart, dalB dleAdha- slon des Bildes an dem
Aifschmeizelement geringer ist als die Kohasion des Bildes. 5   5.
Vorrichtung nach Anspruch 3 oder Anspruch 4, be! der die erhohte Temperatur
wenigstens die Solvatisierungstemperatur bst, und be! derderAbkflhivorgang
desAufschmelzelements dasAufschmeiz- element auf elne Temperatur abkfhlt,
die unter der Solvatislerungstemperatur liegt. 6. Vorrichtung nach
Irgendeinem der vorhergehenden Anspriche, bel der die erh8hte Temperatur
die Solvatislerungstemperatur bst. 7. Vorrichtung nach Irgendeinem der
vorhergehenden Anspriiche, bel der das Aufschmeizeiement und die
Einrichtung zum  Erhitzen dafur ausgebildet sind, um die Viskositat des
Bildes wahrend des Aufachmel- zens desselben zu erhohen. s  S. Vorrichtung
nach Irgendeinem der vorhergehenden Ansprflche, die folgendes enthait: sine
Abst~tzwalze nahe dem Aufschmeizelement, und eine Einrichtung, urn das
Substrat zwischen dem Aulachmeizelement und der Abstftzwalze bel elner
Aufschmeizzone hindurch zu leiten, wobel das Aufschmelzelement gogen die
Abstiltzwalze gedrLickt wird, um dadurch Druck auf das Bild auszufben. 20
9. Vorrichtung nach Anspruch 8, bel der das Aulschmelzelement die
AbstOtzwalze an derAufschmeizzone deformlert. 10. Vonrchtung nach
Irgendelnem dervorhergehenden AnsprOche, bel der das Aulschmelzelement inen
Zy- llnder mit elner Dicke kloiner als 125 Mikrometer aufwebst. 25 11.
Vorrichtung nach Anspruch 10, bel der derZyllnderEndabschnitt aufweit, und
bei derderZylinderdurch eine feste Abstutzkonstruktlon zwischen den
Endabschnitten unverstarkt ausgefflhrt Ilt. 12. Vorrichtung nach Anspruch
11, bel der der Zyllnder durch Gasdruck abgestftzt bzw. gehaltert Ist. 30
13. Vorrichtung nach irgendelnem derAnsprflche 10 bis 12, bel der
derZylindereine Dlcke aufwelst, die Idel- ner lst als ca 30 Mikrometer. 14.
Vorrichtung nach Anspruch 13, bel der der Zyllnder elne Dicke aufwelst, die
kleiner Ist ala ca 12 Mlkro- meter. 35 15 Verfahren zum Aufschmeizen elnes
Flussigbildes auf ein Substrat, mit den folgenden Schritten: Aufbringen
elnes FlOssigbildes auf das Substrat, Andrfcken eines Aufschmelzelementes
gegen das Bild auf dem Substrat, und Erhitzen des Aufschmelzelementes, 40
dadurch gekennzoichnot, daM das Flflssigbild elne Tragerflussigkelt und
Tonertellchen enthilt, welche die TragerflOssikeit bel erh8hten
Temperaturen solvatisieren, und daB der Schritt der Aufheizung dazu dlent
das Flfssigbild auf elne erh8hte Temperatur zu erhitzen, bel der die
Tellchen die TragerflOssigkelt solvatisieren, die jedoch unterhalb des
Schmelzpunktes des trockenen Tonertelichenmaterlals llegt, der- art, dall
das Bild an dem Substrat anhaftt. 45 16. Verfahren zum Aufschmelzen sInes
Fllissigbildes auf eln Substrat mit den Schritten: Aufbringen eines
FIClssigbildes auf des Substrat, Andrflcken eines Aufachmeizelements gegen
des Buld auf dem Substrat, und Erhitzen des Aufschmeizeiementes, 50
dadurch gekennzelchnet, daB das Flussigbild eine Tragerflussbgkeit und
Tonerteilchen enthIlt, welche die Tragerflilssigkeit bel erh6htbn
Temperaturen solvatisieren, wobei das Aufschmeizelement eine War-
mekapazitit besitzt, die ausreichend ist, urn das Bild auf die erhahts
Temperatur zu erhitzen, bel der die 



Tellchen die Trlgerflussigkelt solvatisieren, jedoch unterhalb des
Schmelzpunktes des trockenen Toner- teilchenmaterials liegt, derart, daB
das Bild an dem Substrat anhaftet. 55 17. Verfahren nach Anspruch 15,
mitdem Schritt uinerAbkfhlung desAufschmeizeiements anschlileend an das
Aufheizen des Flflssigbildes auf die erhhtb Temperatur, in soicher Wese,
daB die Adhasion des Bil- des an dern Aufschmeizelement gerlnger Ist al die
Kohasion des Bildes. 8    18. Verfahren nach Anspruch 16, bel dem die
Warmekapazitat ausrelohend niedrig ist, um sin wesentliches AbkOhlen des
Aufschmeizelementes wahrend des Aufschmelzens zu bewirken, derart, dag die
Adhision des Bildes an dem Aufschmeizelement geringer lbt als die Kohasion
des Bildes. 19. Verfahren nach Anspruch 17 odor Anspruch 18, bei dem die
erh8htb Temperatur wenigatens die Solvatisierungstemperatur ist, und bei
dem das Abkflhlen des Aufsohmelzelements dleses Aufschmeiz- element auf
sine Temperatur unterhalb der Solvatislerungstemperatur abkOhit. 20.
Verfahren nach Anspruch  15 oder Anspruch  16, bel dem  die erhohte
Temperatur die 10      Solvatisierungstemperatur ist.
10~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. Revendications
1. Appareil pour fixer par fusion une image liquide sur un substrat, qul
comprend: - un moysn pour fournir une image liquide sur ledit substrat, -
un organe de fixage par fusion pouss6 contre ladite Image plac6e sur ls
substrat, et - un moyen pour chauffer ledit organs de fixage, caracteris en
ea que ladite Image liquids contient un liquids porteur et des particules
de toner qul sol- zo      vatent ledit liquids porteur aux temperatures
6lev6es, ledit organ. de fixage et ledit moyen de chauffage 6tant congus
pour chauffer l'image liquids jusqu'A une tbmperature elov6e pour laquelle
lesdites particu- lea solvatont ledit liquids porteur male qul eat
Inf6rieure au point de fusion du mat6riau sec des particules de toner de
tolls soris que l'image adhere au substrat 2. Appareil pour fixer par
fusion une image liquids sur un substrat, qui comprond: 25 - un moyen pour
fournir une image liquids our ledit substrat, - un organe de fixage
parfusion pousse contre ladite image plac6e sur le substrat, et - un moyen
pour chauffer ledit organs de fixage, caracterise en ce que ladite image
liquids contient un liquids porblur et des particules de toner qul sol-
vatont ledit liquid. porteur aux temperatures 6lev6es, sachant quo ledit
organ. de fixage a une capacite 30      calorifique suffisanto pour
chauffer l'image jusqu'A une temperature 6levee pour laquelle lesditos
parti- cules solvatent ledit liquids portbur male qui est Infereure au
point de fusion du mat6riau sec des parti- cules de toner do tells sorts
quo l'adherence de l'image au substrat est am6llor6e. 3. Apparell selon la
revendication 1, dane lequol ledit organs de fixage et ledit moyen de
chauffage sont concus pour refroldirledit organe defixage apres Is
chauffage de ladite Image liquids A laditetemperature eiev6e de telle sorts
quo la force d'adherence de l'image audit organs de fixage est moindre quo
la force de cohesion de I'image. 4. Appareil selon la revendication 2, dans
lequel ladite capacit6 calorifique sot suff isammentfalble pour pro- 40
voquer un refroldissement substantisl de lPorgane de fixage pendant la
fusion do tolls soris quo la force d'adh6rence de l'image audit organs de
fixage est moindre quo la force de coh6sbon de l'image. S. Apparell selon
la revendlcation 3 ou la revendicatbon 4, dans loquel ladite tbmperature
6lev6e estau molns 6gale a la temperature de solvatation et le
refroldissement dudit organs de fixage refroldit ledit organs 46      de
fixage jusqu'A une tbmperature Inferieure A la temperature de solvatation.
6. Appareil sdlon lune quelconque des prec6dentbs revendications, dans
loquel ladite tbmperature 6levee est la tbmperature de solvatatlon. 70 T.
Apparell solon l'une quelconque des precedentbs revendications, dens loquel
ledit organe de fixage et ledit moyen de chauffage sont aptes A augmenter
la viscositi de 'llmage pendant sa fusion. 8. Appareil selon l'une
quelconque des pr6co6dentes revendications, qul comprend 6gaiement: - un
rouleau d'appui adjacent A l'organe de fixags, et - un moyen pourfaire
passer is substrat entre l'organe de fixage eti erouleau d'appul au niveau
d'une 



zone de fusion, ce qui falt que l'organe de fixage est pousse vers le
rouleau d'appui pour appliquer ainsi une certaine pression a 'image. 9
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la revendicatlon 8, dans lequel ledit organs de fixage deforme ledit
rouleau d'appul au nl- veau de la zone de fusion. 10. Apparell selon lFune
quelconque des pr6c6dentes revendications dane lequel ledit organs de
fixage est 5       un cylindre ayant une epaisseur inferieure a 125
micrometres. 11. Apparell selon la revendicatlon 10, dane loquel ledit
cylindre comporte des parties d'extr6mit6 et dans lequel ledit cylindre
naest pas appuy6 our un support structurel massif entre lesdites parties
d'extr6miti. 12. Apparell selon la revendlcatbon 11, dans lequel ledit
cylindre oet soutenu par une presslon de gaz. 10 13. Apparell selon l'une
quelconque des revendlcatlons 10 a 12, dans lequel ledit cylindre a une
epalsseur inferieure A environ 30 micrombtres. 14. Apparell selon la
revendication 13, dans loquel ledit cylindre a une epaisseur inferieure A
environ 12 mi- 15      crometres. 15. Procede pour fixer par fusion une
image liquids sur un substrat, qui comprend les etapes consistant a: -
fournir une image liquids aur ledit substrat, - pousser un organs de fixage
par fusion contre ladite image placeesur ledit substrat; et 20         -
chauffer ledit organs de fixage, caractebris en ce quo ladite Image liquids
contlent un liquids porteur et des particules de toner qul sol- vatent
leditliquide portbur aux temperatures elevess, ladite etape de chauffage
servantda chauffer l'image liquidejusqu'A une temperature elevee
pourlaquelle lesdites particules solvatent ledit liquids porteurmals qui
est Inferieure au point de fusion desdites particules de telle sorts quo
l'lmage adhbre au substrat. 25 16  Procede pour fixer par fusion une Image
liquidesur un substrat qul comprend les etapes consistant a: - fournir une
image liquids our ledit substrat, - pousser un organs de fixage par fusion
contre ladite Image placee sur ledit substrat et - chauffer ledit organs de
fixage, 30      caracterise en ce quo ladito Image liquids contient un
liquids por-eur et des particules de toner qul sol- vatent ledit liquids
portour aux temp6ratureselev6es, sachant que ledit organe de fixage a une
capacite calorifique suffisante pour chauffer l'image jusqu'a une
temperature elev6e pour laquelle lesdites parti- cules solvatont ledit
liquids porteur mals qul oet infbrioure au point de fusion desditos
particules de toll. sorts que l'adherence de lPimage au substrat est
am6lioree. 35 17. Proced6 selon la revendication 15, comprenant en outre
i'etape qul consists a refroldir ledit organs de fixage aprbs le chauffage
de laditb Image liquids A ladite temperature Slevee do tells sorts que Ia
force d'adh6rence de l'Image audit organs de fixage oet moindre que la
force de cohesion de l'lmage. 18. Procede solon la revendication 16, dans
lequel ladite capacite calorifique est suffisamment falble pour provoquerun
refroidissement substantlel de l'organe de fixage pendant la fusion de tlle
sorts quo la force d'adherence de l'Image audit organ. de fixage est
moindre quo la force de cohesion de l'Image. 19. Procede selon la
revendication 17 ou la revendicatlon 15, dana loquel ladite temp~rature
elevee oet au molns egale A la tompdrature de solvatation et Is
refroldissement dudit organs de fixage refroldit ledit or- 46      gane de
fixage Jusqu'A une tbmperature inferieure A la tomperature de solvatatlon.
20. Procede selon la revendlcation 15 ou la revendication 16, dans loquel
ladits tomperature elevee est la temperature de solvatation. 50 55. 10    


