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ing roller is maintained at a voltage intermediate the image and background
voltages to clean the back- FIELD OF THE INVENTION
ground while somewhat compacting the Image. In the prior art it is known to
effect image transfer The present invention relates to image transfer   5
wherein the image Is brought Into contact with a sub- techniques and
apparatus for use in electrophotogra-  strate backed by a charged roller.
Unless the Image phy.                                               is
rigidized before it reaches the nip of the latent Im- age bearing surface
and the roller, image squash and BACKGROUND OF THE INVENTION
flow may occur. This is particularly true If the sub- 10  strate is a
non-porous material, such as plastic. Liquid toner images are developed by
varying the   In the prior art, liquid toner Images are generally density
of pigmented solids in a developer material on  transferred to substrates
by electrophoresis, where- a latent Indigo Image bearing surface in
accordance  by the charged Image moves from the latent image with an imaged
pattern. The variations In density are  bearing surface to the substrate
through the carrier produced by the corresponding pattern of an electric
15  liquid under the influence of an electric field produced field
extending outward from the latent Image bearing  by a high voltage,
associated with the substrate, surface, which is configured by the
differentlatentim-  which is of opposite polarity to the charge on the Im-
age and background voltages on the latent image    age particles. bearing
surface and a voltage on a developer plate or  The voltage and thus the
field strength available roller.                                       20
for electrophoretic transfer are limited by the danger In general,
developed liquid toner Images are nei-  of electrical breakdown which can
occur at both the ther solid nor homogeneous. Typically, a liquid toner
Input and output edges of the nip, due to the minimum developer contains
about 1.5% to 2% solids and a de-  of the Paschen curve being at about 8
microns. Thus, veloped image contains about 15% - 25% solids. The
according to the Paschen curve, the voltage differ- developed image has a
higherdensity closer to the la-  25  ence at the nip cannot exceed about
360 volts, If pos- tent image bearing surface and a "fluffy", I.e. loosely
sible damage to the image and possible damage to bound, region furthest
away from the latent image  the latent image bearing surface due to
electrical bearing surface.                                   breakdown are
to be avoided. In order to Improve transfer of a clean developed
Electrophoretic compaction of images prior to image from the latent Image
bearing surface to a sub-  3o  transfer thereof is described in U.S. Patent
4,286,039 strate It is most desirable to ensure that, before trans.  which
shows a metering rollerfollowed by a negative- fer, the pigmented solids
adjacent background re-  ly biased squeegee roller. The squeegee roller is
op- glons are substantially removed and that the density  erative both for
compacting the image and for remov- of pigmented solids In the developed
Image is in-  ing excess liquid. The voltage that can be applied to
creased, thereby compacting or rigidizing the devel-  35  the squeegee
roller is also limited by the danger of oped image. The compacting or
rigidizing of the de-  electrical breakdown. The breakdown problem is
veloped image increases the image viscosity and en-  least serious at the
input to the squeegee roller since hances the ability of the image to
maintain its integrity  the meniscus present there acts to increase the
mini- under the stresses encountered during image trans-  mum effective air
gap. In the image areas, the break- fer. It is also desirable that excess
liquid be removed   40  down problem is more severe since the fields pro-
from the latent image bearing surface before transfer.  duced by the
squeegee roller and by the latent image It is known in the prior art, as
described in U.S.  bearing surface add. The problem is most severe at
Patent 3,955,533, to employ a reverse roller spaced  the exit edge of the
squeegee roller at which a menis- about 50 microns from the latent image
bearing sur-  cus is substantially not present. face to shear off the
carrier liquid and pigmented sol-  45  In U.S. Patent 4,684,238 an
unmetered image is ids In the region beyond the outer edge of the image
initially transferred to an intermediate transfer mem- and thus leave
relatively clean  areas above the back-  ber and is then metered by a
metering roller having a ground.
voltage of opposite polarity to the charge on the toner The technique of
removing carrier liquid is known  particles making up the image. No
discussion of the generally as metering. An alternative metering tech-  50
problem of electrical breakdown is presented. nique, described in U.S.
Patents 3,767,300 and 3,741,643, employs an air knife, but has not been
par-  SUMMARY OF THE INVENTION ticularly successful due to sullying of the
background as a result of turbulence and consequent mixing of the  The
present invention seeks to provide improved background inversion layer with
the surface layer of  55  apparatus for enhancement of image transfer. the
carrier liquid.                                    There is therefore
provided in accordance with a In U.S. Patent 3,957,016, the use of a
positive  preferred embodiment of the invention, imaging ap- biased
metering roller is proposed wherein the meter-  paratus including an image
bearing surface arranged 2    



3                   EP 0 456 733 B1                  4 to support a liquid
toner image comprising Image re-  plies. gions having charged toner
particles of a given polar-  In a preferred embodiment of the invention,
the ity and background regions thereon and apparatus for  squeegee roller
is maintained at a potential opposite rigidizing the liquid toner image and
removing liquid  to the potential of image areas of the image bearing
therefrom, comprising a squeegee roller at least a   5   surface and which
simultaneously compacts the im- portion of which is electrified and urged
against the  age and removes excess liquid from the image. image bearing
surface, characterized in that the ap-    There is further provided, in
accordance with a paratus further comprises an intermediate transfer
preferred embodiment of the invention, imaging ap- member for receiving the
toner Image from the Image  paratus including an Image bearing surface
arranged bearing surface after rigidizatlon thereof, for transfer  10  to
support a liquid toner image comprising Image re- of the image to a
substrate, and at least part of the  gions and background regions thereon
and apparatus squeegee roller is electrified to a voltage greater than  for
rigidizing the liquid toner image utilizing an electric about 500 volts
with a polarity that is the same as the  field, characterized in that it
also includes separate polarity of the charged toner particles.
squeegee apparatus for removing excess liquid from Preferably, the Imaging
apparatus includes po-  15  the toner image after rigIdization thereof and
an inter- tential Impression apparatus associated with at least  mediate
transfer member for receiving the toner im- one portion of the squeegee
roller for impressing a  age from the image bearing surface after
rigidization potential on the at least one portion and energizing  thereof,
for transfer of the image to a substrate. apparatus for energizing the
potential impression       Preferably, the apparatus for rigidizing
comprises means only when the at least one portion Is located   20   a
static surface relative to which the image bearing adjacent to the image
bearing surface, thereby to pro-  surface moves. vide image rigidization.
In a preferred embodiment of the invention the In a prefereed embodiment of
the invention the   static surface comprises at least one electrical con-
potential impression apparatus includes a plurality of  ductor and wherein
energization of the at least one electrical conductors associated with the
squeegee   25  electrical conductor provides a desired electrical field
roller.                                              at a precise location
for producing image rigidization. Preferably, the squeegee roller has
formed there-  Preferably, the static surface engages the Image in a
plurality of electrical conductors the imaging ap-  bearing surface in an
entrance region, an exit region paratus also comprises apparatus for
energizing at   and a third region therebetween and the energizing least
one of the electrical conductors at an Interior lo-  30   means is
associated only with the third region. cation with respect to the
engagement of the squee-     In a preferred embodiment of the Invention,
the gee roller and the image bearing surface wherein a   Imaging apparatus
includes apparatus for heating the voltage higher than the minimum of the
Paschen       Intermediate transfer member at least where the im- curve is
applied between said interior location of the  age is transferred thereto.
squeegee roller and the image bearing surface.  35      Preferably the
imaging apparatus also includes Preferably the squeegee roller is
electrified to a  apparatus for removing pigmented toner particles voltage
which Is less than about 2000 volts.        from the background regions. In
a preferred embodimentof the invention the In-    There Is further
provided, in accordance with a termediate transfer member receives the
image in an  preferred embodiment of the invention, an imaging image
transferregion and the imaging apparatus also   40   method including the
steps of (a) forming a liquid to- includes apparatus for electrifying the
intermediate  ner image having charged toner particles of a given transfer
member at least at the image transfer region  polarity on an image bearing
surface, (b) rigidizing to a transfer voltage of less than 1000 volts,
prefer-  the liquid toner image by urging a squeegee roller ably about 500
volts.                                against the image bearing surface, at
least a portion In a preferred embodiment of the invention the   45   of
the squeegee roller being electrified and (c) sub- electrif led squeegee
roller is operative to impress a  sequently transferring the image to a
final substrate, potential difference of about between 1200 and 3000
characterized in that it includes the step of (d) trans- volts, more
preferably at least 1500 volts, between  ferring the rigidized image to an
intermediate transfer the squeegee roller and the image regions of the im-
member and (e) electrifying at least a portion of the age bearing surface.
5o  squeegee roller to a voltage greater than about 500 Preferably, the
squeegee roller comprises an     volts, and preferably less than about 200
volts with a elastic outer layer having at least one ply of elastic
polarity that is the same as the polarity of the charged material and the
potential impression apparatus Is  toner particles. contained within at
least one portion of the elastic out-  Preferably the method includes the
step of heat- er layer for impressing a potential on the at least one   55
ing the intermediate transfer member at least where portion. Preferably,
the at least one ply of elastic ma-  the image is transferred thereto.
terial comprises at least two plies and wherein the po-  in a preferred
embodiment of the invention the tential impression means is placed between
the two   step of transferring takes place at a transfer region 3    



5                   EP 0 456 733 B1                  6 and also the method
also includes step of electrifying  Fig. 12 is a simplified conceptual
sectional illus- the intermediate transfer member at least at the im-
tration of image rigidization apparatus construct- age transfer region to a
transfer voltage of less than  ed and operative in accordance with a
preferred 1000 volts, preferably less than about 500 volts.      embodiment
of the present invention; In a preferred embodiment of the invention the
5    Fig. 13 is a simplified conceptual sectional illus- squeegee roller Is
electrified to a potential difference  tration of image rigidization
apparatus construct- of about between 1200 and 3000 volts, preferably at
ed and operative in accordance with another pre- least 1500 volts, between
the squeegee roller and the   ferred embodiment of the present invention;
and image regions of the image bearing surface.             Fig. 14 Is a
simplified sectional illustration of 10      electrophotographic apparatus
constructed and BRIEF DESCRIPTION OF THE DRAWINGS
operative in accordance with yet another prefer- red embodiment of the
present invention. The present invention will be understood and ap-
preciated more fully from the following detailed de-  DETAILED DESCRIPTION
OF PREFERRED scription, taken In conjunction with the drawings in  15
EMBODIMENTS which: Fig. 1 is a simplified sectional illustration of elec-
Reference is now made to Fig. 1 which illustrates trophotographic apparatus
constructed and op-    electrophotographic imaging apparatus constructed
erative in accordance with a preferred embodi-   and operative in
accordance with a preferred embodi- ment of the present invention;
20   ment of the present invention. This and otherembodi- Fig. 2 Is a
simplified sectional illustration of ele-  ments of the invention are
described for the case of trophotographic apparatus constructed and op-
liquid toner systems with negatively charged partic- erative in accordance
with another preferred em-  les, and positively charged photoconductors.
For pos- bodiment of the present invention;               itively charged
toner, the polarities of the voltages giv- Fig. 3A Is a simplified
conceptual sectional Illus-  25  en would be reversed. tration of Image
transfer apparatus constructed     In a preferred embodimentof the
Invention the to and operative in accordance with a preferred em-  ner of
example 1 of U. S. Patent 4,794,651 the disclo- bodiment of the present
invention;               sure of which is included herein by reference, can
be Fig. 3B is a simplified conceptual sectional illus-  used, but a variety
of liquid toner types are useful in tration of image transfer apparatus
constructed   30  the practice of the Invention. and operative in
accordance with another prefer-     As in conventional electrophotographic
systems, red embodiment of the present invention;         the apparatus of
Fig. 1 comprises a drum 10 arranged Fig. 4 is a simplified sectional
illustration of part  for rotation about an axle 12 in a direction
generally of an Intermediate transfer member constructed   indicated by
arrow 14. The drum 10 is formed with a and operative in accordance with a
preferred em-   35  cylindrical photoconductive surface 16. bodiment of the
present invention;                   A corona discharge device 18 is
operative to gen- Fig. 5 is a simplified sectional illustration of part
erally uniformly charge the photoconductor surface of an intermediate
transfer member constructed   16 with a positive charge. Continued rotation
of the and operative in accordance with a preferred em-  drum 10 brings the
charged photoconductor surface bodiment of the present invention;
40   16 into image receiving relationship with an exposure Fig. 6 Is an
illustration of part of the apparatus of  unit including a lens 20, which
focuses a desired im- Fig. 3A and illustrating the supply of potential to
age onto the charged photoconductor surface 16, se- the intermediate
transfer member;                lectively discharging the photoconductor
surface, Fig. 7 is a pictorial illustration of the arrangement  thus
producing an electrostatic latent image thereon. of conductors on the
intermediate transfer mem-   45  Continued rotation of the drum 10 brings
the ber employed in the apparatus of Fig. 6;         charged photoconductor
surface 16 bearing the elec- Fig. 8 is a simplified side view illustration
of the  trostatic latent image into a development unit 22 in- arrangement
of electrical supply apparatus in as-  cluding development electrodes 24,
which is opera- sociation with an intermediate transfer member;  tive to
apply a liquid toner to develop the electrostatic Fig. 9 is a side view
illustration taken along lines   50  latent image. IX - IX in Fig. 8 for
one embodiment of the inven-   in accordance with a preferred embodiment of
tion;                                            the invention, following
application of toner thereto, Fig. 10 is a simplified illustration of
electrical sup-  the photoconductor surface 16 passes a typically ply
apparatus useful in the arrangement of Fig. 8;  positively charged rotating
roller 26, preferably rotat- Fig. 11 is a simplified sectional illustration
of  55  ing in a direction indicated by an arrow 28. Typically
electrophotographic apparatus constructed and    the spatial separation of
the roller 26 from the photo- operative in accordance with another
preferred   conductor surface 16 is about 50 microns. embodiment of the
present Invention;                 Preferably the charge on roller 26 is
intermediate 4    



7                   EP 0 456 733 B1                 8 the voltages of the
latent image areas and of the back-  ed an intermediate transfermember40,
which rotates ground areas on the photoconductor surface. Typical  in a
direction opposite to that of photoconductor sur- voltages are: roller 26:
200V, background area: 50V  face 16, as shown by arrow 41, and is operative
for and latent image areas: up to I OOOV.              receiving the toner
image therefrom and for transfer- It is appreciated that roller 26 may
rotate in the di-   5   ring the toner image to a receiving substrate 42,
such rection opposite to that indicated by arrow 28 and  as paper. function
as a metering roller thereby to reduce the    Various types of intermediate
transfer members thickness of liquid on the photoconductor surface 16.  are
known and are described, for example, in U.S. Pa- Alternatively, the
metering function may be elim-  tent 4,684,238 and in assignee's copending
U.S. Pa- inated at this stage or carried out downstream by an   10  tent
application entitled METHOD AND APPARATUS appropriate technique.
FOR IMAGING USING AN INTERMEDIATE TRANS- In any event, the liquid which
passes the roller 26  FER MEMBER filed January 4, 1989, the disclosures
should be relatively free of pigmented particles ex-  of which are
incorporated herein by reference. Partic- cept in the region of the latent
image.            ularly beneficial constructions of Intermediate trans-
Downstream of roller 26 there is preferably pro-  15  fer members In
accordance with the present invention vided a rigidizing roller 30. The
rigidizing roller 30 is  are described In detail hereinbelow. preferably
formed of a resilient polymeric material,   Transfer of the Image to
intermediate transfer such as conductive resilient polymeric materials as
member 40 is preferably aided by providing electrifi- described In either
or both of U.S. Patents 3,959,574  cation of the intermediate transfer
member 40 to a and 3,863,603 and is preferably maintained in non-  20
voltage of polarity opposite to that of the charged par- contacting spatial
relationship with the photoconduc-  ticles, although other methods known in
the art may tive surface 16.                                   be employed.
Subsequent transfer of the image to According to one embodiment of the
invention,   substrate 42is preferably aided by heat and pressure, roller
30 is lightly urged against the photoconductive  with pressure applied by
backer roller 43, although surface 16 as by a spring mounting (not shown).
Ro-  25  other methods known in the art may be employed. tation of the
photoconductive surface 16 produces      It has been noted that when the
negatively biased hydrodynamic forces on roller 30 which push itslightly
squeegee roller of U.S. Patent 4,286,039, with high away from the
photoconductive surface 16, so that it  negative voltage, is utilized as
the roller 30, the pos- typically lies at a separation of 15 microns from
the  itive voltage on the Intermediate transfer member re- photoconductive
surface.                      30  quired to transfer the image thereto is
sharply re- According to an alternative embodiment of the   duced,
typically from about 1000 volts or more to present invention, the roller 30
may be mounted at a  about 500 volts. It is believed that this reduction is
fixed separation from photoconductive surface 16. In  possibly due to a
discharge of the charges in the Im- such a case, to take account of surface
Irregularities,  age area of the image bearing surface and to a charg- the
roller 30 lies at a separation of about 50 microns   35  ing of the
background areas of the Image bearing sur- from the photoconductive
surface. The surface of   face. roller 30 typically moves in the same
direction as the  Following transfer of the toner image to the inter-
photoconductive surface so as not to substantially re-  mediate transfer
member, the photoconductive sur- move liquid from the image. Preferably the
nip be-  face 16 is engaged by a cleaning roller 50, which typ- tween the
roller 30 and the photoconductive surface   40  ically rotates in a
direction indicated by an arrow 52, 16 is keptwet so as to minimize
problems of electrical  such that its surface moves in a direction opposite
to discharge. Various constructions of rigidizing rollers  the movement of
the adjacent photoconductive sur- which reduce problems of electrical
discharge are de-  face 16 which it operatively engages. The cleaning
scribed hereinbelow.                               roller 50 is operative
to scrub clean the surface 16. A In an embodiment of the invention, the
biased   45  cleaning material, such as toner, may be supplied to squeegee
described in U. S. Patent 4,286,039, the  the cleaning roller 50, via a
conduit 54. A wiper blade disclosure of which is incorporated herein by
refer-  56 completes the cleaning of the photoconductive ence, is used as
the roller 30. A negative voltage of  surface. Any residual charge lefton
the photoconduc- between several hundred to 2000 volts can be used  tive
surface 16 is removed by flooding the photocon- and some breakdown is
experienced. Roller 30 is  so  ductor surface with light from a lamp 58.
negatively charged to a potential of at least several  Reference is now
made to Fig. 2 which illustrates hundred and up to 2000 volts with the same
sign as  electrophotographic imaging apparatus constructed the charge on
the pigmented toner particles, so that  and operative in accordance with
another preferred it repels similarly charged pigmented particles and
embodiment of the present invention. The apparatus causes them to more
closely approach the image  55   of Fig. 2 shares many common elements with
that of areas of the photoconductor surface 16, thus com-  Fig. 1. These
elements are indicated by identical ref- pressing and rigidizing the image.
erence numerals, and for the sake of conciseness are Downstream of
rigidizing roller 30 there is provid-  not described herein a second time.
5    



9                   EP 0 456 733 B1                 10 The embodiment of
Fig. 2 differs from that of Fig.  intermediate transfer member and the
photoconduc- 1 In that the rigidizing roller 30 is eliminated and fur-  tor
surface 16. According to one embodiment of the ther in that a belt-type,
instead of roller type, inter-  invention, the energized portion
corresponds to the mediate transfer member 70 Is employed. Belt-type
region which is filled with a liquid, thus substantially intermediate
transfer members are well known in the   5   reducing or eliminating
electrical discharge thereat. art and are described, inter alia, in U.S.
Patents  According to a more generalized conceptofthe inven- 3,893,761;
4,684,238 and 4,690,539, the disclosures  tion, the energized portion is
not necessarily limited of which are incorporated herein by reference.
to the region filled with a liquid but is limited to a re- It will be
appreciated that the belt-type Intermedi-  gion In which the gap does not
have a separation for ate transfer member may be employed In the appara-
10   which the breakdown voltage is less than the potential tus of Fig. 1
and that the rigidizing roller 30 may be  difference between the energized
portion and the omitted in the embodiment of Fig. I or added to the
photoconductor surface 16, taking into account the embodiment of Fig. 2.
nature of the material disposed In the gap. Even more Intermediate transfer
member 70 is preferably   generally, small amounts of breakdown may be al-
charged so as to provide electrophoretic transfer of  15  lowed. the image
from the photoconductive surface 16          In the embodimentof Fig. 3a
voltage difference thereto. Within given limits, the efficiency of electro-
across the gap of 1OOOV to 2000V should be main- phoretic transfer of the
Image can be enhanced by In-  talned for best results, although lesser or
greater vol- creasing the potential difference between the photo-  tage
differences may also be employed. conductive surface 16 and the
intermediate transfer  20  Fig. 3B illustrates a further development of the
member 70. Increase in the potential difference be-  structure illustrated
in Fig. 3A. Here electrical voltag- tween the photoconductive surface 16
and the Inter-  es are supplied to the conductors In the intermediate
mediate transfer member 70 Is limited,  however, by  transfer member 40
such that two different potentials the danger of electrical breakdown,
which increases  are applied to the surface of the intermediate transfer
with an Increase in potential difference.     25   member in adjacent
regions 64 and 66, as Illustrated. The Interrelationship between the
minimum vol-      This arrangement has particular utility In provid- tage
difference at which breakdown occurs across a  ing an intermediate transfer
member 40 which serves gap and the gap separation is given by the well-
both to rigidify the image prior to transfer and then to known Paschen
curve. In air, the minimum break-    transfer the rigidif led Image from
the photoconductor down voltage fora gap between two surfaces typical-  3o
surface 16 to the intermediate transfer member 40. ly occurs, for a gap
separation of about 8 microns, at  in such an arrangement, where the
pigmented a voltage difference of about 360V. The breakdown  particles are
normally negatively charged, the Image voltage Increases significantly for
gaps either smaller  areas on the photoconductor surface positively or
larger than the Indicated gap, and when dielectric  charged, and the
directions of rotation of the photo- liquids, such as isoparor liquid
developer, are present  35  conductor surface 16 and of the intermediate
transfer in the gap.                                        member 40 as
indicated in Fig. 3B, portion 64 will be In accordance with a preferred
embodiment of    energized to a negative potential, typically -200V to -
the invention, means are provided for significantly re-  2000V, thereby to
provide image compression or ri- ducing or eliminating electrical breakdown
in the vi-  gidization by urging the pigmented particles towards cinity of
the photoconductive surface 16, which   40  the image areas on the
photoconductor surface, breakdown could damage the photoconductive sur-
while portion 66 will be energized to a positive poten- face and/or the
image. In this connection reference is  tial, typically +300V to +2500V,
thus drawing the im- made to Figs. 3A and 3B, which illustrate conceptu-
age electrophoretically from the photoconductor sur- ally an intermediate
transfer member 40 having a lim-  face 16 through the solvent in the
meniscus 68 onto ited charged region or regions.               45  the
surface of intermediate transfer member 40 in Fig. 3A conceptually
illustrates an intermediate  portion 66. The lower positive voltage on
portion 66 transfer member 40 which is provided with an ar-   can be used
for a relatively high negative voltage on rangement of electrical
conductors whereby, at any  portion 64. given time, for any given
rotational state of the inter-  One possible, but not definitive
explanation of mediate transfer member, only an angularly delimited   50
why good transfer is achieved with low positive vol- portion of the
intermediate transfer member is energ-  tage on portion 66 and high
negative voltage on por- ized to a sufficiently high voltage as to define a
sig-  tion 64 is that charge transfer from the intermediate nificant
potential difference relative to the photocon-  transfer member 40 to the
photoconductive surface ductor surface 16.
takes place, with consequent at least partial neutral- In the illustrated
embodiment,.the energized por-  55  ization of the charge on the drum.
tion, Indicated by a reference number 60, is delimited  Normally, portions
66 and 64 may be separated by adjacent radii 61 and Is selected so as to
roughly  by a region on the photoconductor surface of Inter- correspond
with the region of the nip 62 between the  mediate potential, so as to
prevent unwanted electri- 6    



11                  EP 0 456 733 B1                 12 cal discharge
between portions 64 and 66. The outer  route which extendsfrom the
photoconductor surface boundaries of regions 64 and 66 are normally defined
16 to the substrate 42 (Fig. 2). so as to avoid electrical breakdown
between regions    Heating of the image carried on the intermediate 64 and
66 and the photoconductor surface 16, as de-  transfer member 70 along this
portion of its route en- scribed above in connection with Fig. 3A.      5
ables enhancement of the cohesiveness of the image Reference is now made to
Fig. 4, which is a sig-  to be realized without possible heat damage to the
nif led and not necessarily to scale sectional illustra-  photoconductor
surface 16 as described In Assign- tion of an Intermediate transfer member
particularly  ee's copending U.S. Patent Application 272,323 flied useful
In the apparatus shown In Fig. 2. The Inter-  November21, 1988 (publication
no. WO-A-9015942), mediate transfer member, generally indicated by ref-  10
the disclosure of which Is Incorporated herein by ref- erence numeral 70,
typically comprises a high tensile  erence, and also permits heating of the
Image to be strength substrate 72, such as Kapton, typically of  terminated
with a desired level of precision to en- thickness 10 microns, on which Is
preferably provided  hance transfer of the image from the intermediate a
resilient layer 74.                              transfer member to the
substrate. Enhancement of A resistive heating layer 76, typically formed of
15  image transfer in this manner Is described and nickel-chrome alloy, is
preferably formed onto resil-  claimed in Assignee's copending U.S.
PatentApplica- lent layer 74 and Is coupled to a source of electrical  tion
filed January 4, 1989 and entitled: Method & Ap- current for providing
desired heating of the Intermedi-  paratus for Imaging Using an
Intermediate Transfer ate transfer member 70 to assist In Image transfer
Member, the teaching of which is hereby Incorporated therefrom onto an
image receiving substrate. Dis-  20  herein by reference. posed over
heating layer 76 is an insulative layer 78,  This selective heating will be
most effective If the typically formed of polyurethane of thickness 5 mi-
heat capacity of the Intermediate transfer member is crons.
relatively low, so that the heating and cooling can oc- Supported on
insulative layer 78 is a generally  cur as described in the
above-identified U.S. Patent parallel array 80 of generally uniformly
spaced select-  25  Application. ably energizable electrical conductors 82.
The elon-  It will be appreciated that although the intermedi- gate axes of
the conductors 82 are generally perpen-  ate transfer members having one or
more arrays of dicular to the direction of movement, Indicated by
selectably energizable conductors have been descri- double headed arrow 84,
of the intermediate transfer  bed and shown in Figs. 4 and 5 in the context
of belts, member 70 when In operation, as shown, forexample,  3o  the
structure thereof may be applied equally to inter- in Fig. 2.
mediate transfer members in the form of rollers, such Conductors 82 are
typically of thickness 35 mi-  as those employed In the apparatus of Fig.
1. In ad- crons and of width 500 microns and are separated by  dition, some
of the layers of the structures of Figs. 4 250 microns. They are typically
embedded in a layer  and 5 can be omitted, as may be desired if, for exam-
86 of thermally conductive material, such as a sill-  35  ple, heating is
not desired. cone-polyurethane copolymer loaded with 2% De-
Reference Is now made to Figs. 6-10, which illus- gussa Printex XE-2,
manufactured by Degussa AG of  trate the use of selectably energizable
conductors in Frankfurt, West Germany, having a thickness about  roller
configurations. Figs. 6 and 7 illustrate an inter- 100 microns over the
conductors 82 and a resistivity  mediate transfer member roller 40 having
at least one of about 10+5 ohm-cm. Disposed over layer 86 is a re-  40
array 80 of selectably energizable conductors in op- lease layer 88, such
as Syl-Off manufactured by Dow  erative engagement with a substrate 42 and
a drum Corning, having a typical thickness of 10 microns.  43. An
electrical energizing shoe 100 applies electri- Reference is now made to
Fig. 5, which illustrates  cal power to the array 80. The shoe 100 may
comprise an intermediate transfer member which is identical to  one or more
brushes or contacts contacting one or that shown in Fig. 4 except that the
resistive heating   45   more groups of conductors. layer 76 is not
continuous but is rather formed of a   Fig. 7 illustrates a preferred
arrangement of the generally parallel array 90 of generally uniformly
array 80 on a roller 40. It is seen that the conductors spaced selectably
energizable electrical conductors  82 are circumferentially offset adjacent
the edge of 92. The elongate axes of the conductors 92 are gen-  the roller
40. The purpose of this offset Is to enable erally perpendicular to the
direction of movement, in-  50  energizing shoe 100 to be located outside
of the nip dicated by double headed arrow 84, of the intermedi-  between
roller 40 and drum 43 yet nevertheless to ap- ate transfer member 70 when
in operation as shown,  ply a desired voltage to the conductors 82 located
in for example, in Fig. 2.                            the nip for enhancing
transfer thereat while minimiz- The provision of array 90 instead of a
continuous  ing electrical breakdown as described hereinabove. resistive
heating layer permits the heating of the in-  55  Fig. 8 illustrates an
arrangement by which a shoe termediate transfer member 70 to be spatially
selec-  assembly of the type illustrated in Fig. 10 may be tive, for
example, permitting heating of the intermedi-  mounted in tension In
operative engagement with a ate transfer member only along that portion of
its  roller 92. The roller 92 is similar to roller 40, illustrated 7    



13                  EP 0 456 733 B1                 14 in Fig. 7, except
that the conductors 82 are no longer  This arrangement compresses the toner
particles of required to be offset as shown in Fig. 7. The shoe as-  the
image, thus rigidizing the image on the photocon- sembly is held In
tensioned contact with roller 92 and  ductor surface, for resulting
enhancement of transfer contacts 112, 114 and 116 of a shoe 110 (Fig. 10)
are  therefrom. It should be understood that the roller 30 In contact with
the extremities of conductors 82. The   5   of Fig. 12 can also act as a
squeegee roller, substan- diameter of drum 10 is reduced at a region facing
the  tially removing most of the liquid from the image and extremities of
conductors 82, as shown in Fig. 9, to  further physically compressing the
image. provide clearance of shoe 110.                         Fig. 13
illustrates a further development of the Accordingly, as seen in Fig. 10,
contact 112 may  apparatus of Fig. 12 in which roller 30 serves as a me- be
maintained at -2000 Volts, contact 114 may be   10  tering, background
removal and rigidizing roller. In maintained at 0 Volts and contact 116 may
be main-  this arrangement, two regions 160 and 162 are de- tained at +500
Volts. An electrical connector 120,  fined and opposite voltages are
applied to the con- shown in Fig. 8, may provide the desired voltages to
ductors 152 in those regions, much in the same way respective connectors
122, 124 and 126 which are   as described above and illustrated in Fig. 3B.
electricallycoupled toshoeportions 112, 114 and 116   15  This arrangement
has particular utility in provid- respectively.
ing a background removal and rigidifying roller 30 It may be appreciated
that an Intermediate trans-  which serves both to remove background from
the for member of the type Illustrated In Fig. 5, having two  image and to
rigidify the image prior to transfer. arrays 80 and 90 of conductors, may
receive electri-  In such an arrangement, where the pigmented cal power via
shoe assemblies 110 arranged atoppo-  20  particles are normally negatively
charged and the Im- site ends of the roller 92, as illustrated in Fig. 9.
age areas on the photoconductor surface are posi- Reference is now made to
Fig. 11, which illus-  tively charged, and the directions of rotation of
the trates electrophotographic imaging apparatus gener-  photoconductor
surface 16 and of the roller 30 which ally similar to that shown in Fig. 1
with the following  is spaced from surface 16, are as indicated in Fig. 13,
principal exception: the use of an intermediate trans-  25  region 160 will
be energized to a positive potential, fer member is abandoned In favor of
direct transfer  typically +200 Volts, thereby to draw pigmented par- from
the photoconductor surface 16 to a substrate  tides away from the
background areas of the photo- 130, such as paper. The direct transfer is
effected by  conductor surface 16. Region 162 will be energized the
provision of guide rollers 132,134 and 136, which  to a negative potential,
typically -200V to -2000V, guide a continuous web of substrate 130, and a
drive  30  thereby to provide Image rigidizatlon by urging the roller 138,
which cooperates with a support web 140.  pigmented particles towards the
image areas on the A suitable charging device,
photoconductor surface. as a corona discharge device 142, charges the
Normally, between regions 160 and 162 there substrate at a transfer
location, for effecting electro-  may be a region on the roller 30 of
intermediate po- phoretic transfer of the image from the photoconduc-  35
tential, so as to prevent unwanted electrical discharge tor surface 16 to
the substrate 130.               between regions 160 and 162. The outer
boundary of According to a preferred embodiment of the in-  region 162 will
normally be defined so as to avoid ventlon, the apparatus of Figs. 1 or 11
may be con-  electrical breakdown between region 162 and the structed and
operative with a rigidizing roller 30 (Fig.  photoconductor surface 16. 1,
11-13). As shown in Figs. 12-13, roller30 includes  40  Metering of excess
liquid from the photoconduc- a generally parallel array 150 of generally
uniformly  tive surface 16 is achieved by counterrotation of roller spaced
selectably energizable electrical conductors  30 in a direction indicated
by an arrow 164, as is well 152. The elongate axes of the conductors 152
are   known in the art. generally perpendicular to the direction of
movement   Reference is now made to Fig. 14 which illus- of the rigidizing
roller 30 in operation as shown, for ex-  45  trates electrophotographic
imaging apparatus which ample, in Fig. 12, wherein the motion of the
rigidizing  is substantially similarto that illustrated in Fig. 11 with
roller is indicated by an arrow 154.               the following exception;
roller 30 is replaced by a non- Conductors 152 are typically of thickness
35 mi-  rotating rigidizing element 170 having an electrically crons and of
width 500 microns and are separated by  charged region 172 which is located
interiorly of the 250 microns. There is defined a general region 155   50
edges of element 170, such that electrical breakdown between the rigidizing
roller 30 and the photoconduc-  is prevented. tor surface 16, delimited by
imaginary radii 156, in   Region 172 is selected such that the gap separa-
which the chance of electrical breakdown is low due  tion between the
element 170 and the photoconduc- to the presence thereat of a meniscus of
the dielectric  tor surface 16 is such that when the gap is filled with
toner carrier. In this region, conductors 152 are  55   dielectric toner
carrier liquid during operation, no charged to a voltage of the same
polarity as that of the  electrical discharge takes place at the operating
vol- pigmented toner particles, typically -500 to -2000  tages, which are
preferably in the range of -200 to - Volts when negatively charged
particles are utilized.  2000 Volts for the element 170 within region 172,
8    
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photoconductor surface 16 is charged to             potential impression
means (82) associat- 1000 Volts at the image region and 50 Volts at the
ed with at least one portion of said squeegee roll- background region. The
rigidizing element is prefer-  er for impressing a potential on said at
least one ably hydrodynamically shaped so that rotation of the   portion;
and rollerwill cause itto be spaced about 15 microns from    5   means
(100) for energizing said potential the surface of the photoconductor, when
it is lightly  impression means only when said at least one urged towards
the photoconductor. Alternatively It     portion is located adjacent to
said image bearing may be kept at a fixed spacing from the photoconduc-
surface, thereby to provide image rigidization. tor of the order of 50
microns. Alternatively, a larger portion of the element 170   to  3.
Apparatus according to claim 2 wherein: can be electrified, and the
upstream end to the ele-         said potential impression means compris-
ment shaped to provide a meniscus of insulating car-   es a plurality of
electrical conductors (82) asso- rier liquid, until the spacing in air
between the element  ciated with said squeegee roller. 170 and the
photoconductor are large enough to pre- vent breakdown or corona.
15  4. Apparatus according to claim 2 or claim 3 where- In a further
preferred embodiment of the inven-    in said squeegee roller has formed
therein a plur- tion a squeegee means (not shown) Is provided, for
ality of electrical conductors (82) and wherein removing excess liquid from
the toner Image, seper-    said apparatus also comprises: ate from the
rigidizing element                              means for energizing at
least one of said It will be appreciated that the signs of the various   20
electrical conductors at an interior location with voltages have been given
for an example using neg-     respect to the engagement of the squeegee
roller atively charged toner particles. The Invention is      and the image
bearing surface wherein a voltage equally applicable to the use of
positively charged to-  higher than the minimum of the Paschen curve Is ner
particles with a negatively charged photoconduc-   applied between said
interior location of said tor, appropriate changes being made In the signs
of  25  squeegee roller and the image bearing surface. the stated voltages.
It will be appreciated by persons skilled in the art  5. Apparatus
according to any of the preceding that the present invention is not limited
by what has  claims wherein said squeegee roller Is electrified been
particularly shown and described hereinabove.     to a voltage which is
less than about 2000 volts. Rather the scope of the present invention is
defined   30 only by the claims which follow.                    6.
Apparatus according to any of the preceding claims wherein said
Intermediate transfer mem- ber receives said Image In an Image transfer re-
Claims                                                 gion (62) and also
comprising means for electr- 35     fying said intermediate transfer member
at least 1. Imaging apparatus comprising:                       at said
Image transferregion to a transfer voltage an image bearing surface (16)
arranged to     of less than 1000 volts. support a liquid tonerimage
comprising image re- gions having charged toner particles of a given  7.
Apparatus according to claim 6 wherein said polarity and background regions
thereon; and  40   transfer voltage is about 500 volts. means for
rigidizing (26) said liquid toner image and removing liquid therefrom,
comprising  8. Apparatus according to any of the preceding a squeegee
roller at least a portion of which is    claims wherein said electrified
squeegee roller is electrified and urged against said image bearing
operative to impress a potential difference of surface;
45      about between 1200 and 3000 volts between characterized in that:
said squeegee roller and the image regions of said apparatus further
comprises an inter-    said image bearing surface. mediate transfer member
(40) for receiving said toner image from said image bearing surface     9.
Apparatus according to claim 8 wherein said po- (16) after rigidization
thereof, for transfer of said  50  tential difference is at least 1500
volts. image to a substrate (42); and at least part of said squeegee roller
is elec-  10. Apparatus according to any of the preceding trified to a
voltage greater than about 500 volts   claims wherein said squeegee roller
comprises with a polarity that is the same as the polarity of  an elastic
outer layer (86) having at least one ply said charged toner particles.
55       of elastic material and said potential impression means (82) is
contained within at least one por- 2. Apparatus according to claim 1
wherein said         tion of said elastic outerlayerforimpressing a po-
electrified squeegee roller comprises:             tential on said at least
one portion. 9    



15                  EP 0 456 733 B1                 16 when the
photoconductor surface 16 is charged to            potential impression
means (82) associat- 1000 Volts at the image region and 50 Volts at the
ed with at least one portion of said squeegee roll- background region. The
rigidizing element is prefer-   er for impressing a potential on said at
least one ably hydrodynamically shaped so that rotation of the   portion;
and rollerwill cause itto be spaced about 15 microns from    5  means (100)
for energizing said potential the surface of the photoconductor, when it is
lightly  impression means only when said at least one urged towards the
photoconductor. Alternatively it     portion is located adjacent to said
image bearing may be kept at a f ixed spacing from the photoconduc-
surface, thereby to provide image rigidization. tor of the order of 50
microns. Alternatively, a larger portion of the element 170   10  3.
Apparatus according to claim 2 wherein: can be electrified, and the
upstream end to the ele-        said potential impression means compris-
ment shaped to provide a meniscus of insulating car-   es a plurality of
electrical conductors (82) asso- rier liquid, until the spacing in air
between the element  ciated with said squeegee roller. 170 and the
photoconductor are large enough to pre- vent breakdown or corona.
15  4. Apparatus according to claim 2 or claim 3 where- In a further
preferred embodiment of the inven-    in said squeegee roller has formed
therein a plur- tion a squeegee means (not shown) is provided, for
ality of electrical conductors (82) and wherein removing excess liquid from
the toner Image, seper-   said apparatus also comprises: ate from the
rigidizing element                             means for energizing at
least one of said It will be appreciated that the signs of the various   20
electrical conductors at an interior location with voltages have been given
for an example using neg-    respect to the engagement of the squeegee
roller atively charged toner particles. The invention is      and the image
bearing surface wherein a voltage equally applicable to the use of
positively charged to-  higher than the minimum of the Paschen curve Is ner
particles with a negatively charged photoconduc-   applied between said
interior location of said tor, appropriate changes being made in the signs
of  25  squeegee roller and the image bearing surface. the stated voltages.
it will be appreciated by persons skilled in the art  5. Apparatus
according to any of the preceding that the present invention Is not limited
by what has  claims wherein said squeegee roller Is electrified been
particularly shown and described hereinabove.    to a voltage which is less
than about 2000 volts. Rather the scope of the present invention is defined
30 only by the claims which follow.                   6. Apparatus
according to any of the preceding claims wherein said intermediate transfer
mem- ber receives said Image in an Image transfer re- Claims
gion (82) and also comprising means for electri- 35     fying said
intermediate transfer member at least 1. Imaging apparatus comprising:
at said image transfer region to a transfer voltage an Image bearing
surface (16) arranged to     of less than 1000 volts. support a liquid
toner Image comprising Image re- glons having charged toner particles of a
given  7. Apparatus according to claim 6 wherein said polarity and
background regions thereon; and  40   transfer voltage is about 500 volts.
means for rigidizing (28) said liquid toner image and removing liquid
therefrom, comprising  8. Apparatus according to any of the preceding a
squeegee roller at least a portion of which is   claims wherein said
electrified squeegee roller is electrified and urged against said image
bearing   operative to impress a potential difference of surface;
45      about between 1200 and 3000 volts between characterized in that:
said squeegee roller and the image regions of said apparatus further
comprises an inter-    said image bearing surface. mediate transfer member
(40) for receiving said toner image from said image bearing surface     9.
Apparatus according to claim 8 wherein said po- (16) after rigidization
thereof, for transfer of said  5o  tential difference is at least 1500
volts. image to a substrate (42); and at least part of said squeegee roller
is elec-  10. Apparatus according to any of the preceding trifled to a
voltage greater than about 500 volts  claims wherein said squeegee roller
comprises with a polarity that is the same as the polarity of  an elastic
outer layer (86) having at least one ply said charged toner particles.
55      of elastic material and said potential impression means (82) is
contained within at least one por- 2. Apparatus according to claim 1
wherein said        tion of said elastic outer layerfor impressing a po-
electrified squeegee roller comprises:             tential on said at least
one portion. 111111    
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according to claim 10 wherein said at          forming a liquid toner image
having least one ply of elastic material comprises at least  charged toner
particles of a given polarity on an two plies (82, 88) and wherein said
potential im-    image bearing surface; pression means is placed between
said two plies.         rigidizing said liquid toner image by urging 5
a squeegee roller against said image bearing sur- 12. Apparatus according
to any of the preceding         face, at least a portion of said squeegee
roller be- claims wherein said squeegee roller is main-         ing
electrified; and tained at a potential opposite to the potential of
subsequently transferring said image to a image areas of the image bearing
surface where-     final substrate, by said squeegee roller simultaneously
com-   10         characterized in that: pacts the image and removes excess
liquid from            it Includes the step of transferring said ri- the
image.                                           gidized image to an
intermediate transfer mem- ber; and 13. Imaging apparatus comprising:
electrifying at least a portion of the squee- an image bearing surface (16)
arranged to  15  gee roller to a voltage greater than about 500 support a
liquid tonerimage comprising image re-     volts with a polarity that is
the same as the polar- gions and background regions thereon; and
ity of said charged toner particles. means for rigidizing (26, 110) said
liquid to- ner image utilizing an electric field;           20. A method
according to claim 19 and including the characterized in that it also
Includes:  20    step of; separate squeegee means for removing
heating said intermediate transfer mem- excess liquid from said toner image
afterrigidiza-   beratleastwhere said Image is transferred there- tion
thereof, and                                   to. an Intermediate transfer
member for re- ceiving said toner Image from said image bearing   25   21.
A method according to claim 19 or claim 20 surface after rigidization
thereof, for transfer of  wherein said squeegee roller Is electrified to a
said Image to a substrate.                           voltage which Is less
than about 2000 volts. 14. Apparatus according to claim 13 and wherein
22. A method according to any one of claims 19-21 said means for rigidizing
comprises a static sur-  30  wherein said step of transferring takes place
at a face (110) relative to which the image bearing       transfer region
and also Including the step of surface moves.
electrifying said intermediate transfer member at least at said image
transfer region to a transfer 15. Apparatus according to claim 14 and
wherein         voltage of less than 1000 volts. said static surface
comprises at least one electri-  35 cal conductor (82) and wherein
energization of   23. A method according to claim 22 wherein said said at
least one electrical conductor provides a    transfer voltage is less than
about 500 volts. desired electrical field at a precise location for
producing image rigidization.                   24. A method according to
any of claims 19-23 40      wherein said squeegee roller is electrified to
a 16. Apparatus according to claim 14 or claim 18         potential
difference of about between 1200 and wherein said static surface engages
said image       3000 volts between said squeegee roller and the bearing
surface in an entrance region, an exit re-   image regions of said image
bearing surface. gion and a third region therebetween and said en- ergizing
means is associated only with said third  45   25. A method according to
claim 24 wherein said po- region.
tential difference is at least 1500 volts. 17. Apparatus according to any
of the preceding claims and including means for heating said inter-
Patentansprieche mediate transfer member at least where said im-   50 age
is transferred thereto.                      1. Bilderzeugungsgerdt, mit
elner ein Bild tragenden FlRche (16), die 18. Apparatus according to any of
the preceding         so angeordnet ist, um ein FlOssigtonerbild zu tra-
claims wherein said apparatus also comprises:        gen, weiches
Bildbereiche mit'geladenen Toner- means for removing pigmented toner
particles  55     teilchen einer gegebenen PolaritAt und Hinter- from said
background regions.                        grundbereiche aufweist, und
einer Einrichtung (26) zum Versteifen oder 19. A method for Imaging
comprising the steps of:       Verfestigen des Flassigtonerbildes und zum
Ent- 10 ; 1. lmc 111111 11111 11111 II 1!11    19
EP0456733B1                    20 



fernen der Flussigkeit aus demselben, die eine     niger als 1000 Volt zu
versorgen. Quetschrolle aufweist, von der wenigstens ein Abschnitt
elektrisch versorgt ist und gegen die  7. Gerat nach Anspruch 6, bei dern
die Obertra- ein Bild tragende Flache gedrockt wird, dadurch
gungsspannung ca 500 Volt betragt. gelkennzelchnet, daB
5 des Gerat emn Zwischenfubertragungste1l   8. Gerat nach irgendeinem
dervorhergehenden An- (40) aufwelst urn des Tonerbild von der das Bild
sprOche, bei dem  die elektrlsch versorgte tragenden Fliche (16) nach
Verstelfung oder        Quetschrolle dafiir ausgebildet Ist, um sine Po-
Verfestigung desselben aufzunshmen,um das          tentlaidiferenz von ca
1200 bis 3000 Volt zwi- Bild auf sin Substrat (42) zu fGbertragen, und  10
schen der Quetschrolle und den Bildbereichen wenigstens eln Tell der
Quetschroile elek-    der das BUd tragenden Flache aufzudrflcken. trisch
miteiner Spannung versehen ist,die grSaer ist als ca 500 Volt mit einer
Polaritit, welche die  9. Gerat nach Anspruch 8, be! dem die Potentialdif-
gleiche ist wie die Polaritat der geladenen Toner-  ferenz wenigstens 1500
Volt betragt. tellchen.                                  15 10. Geritnach
irgendeinem dervorhergehenden An- 2. Gerat nach Anspruch 1, be! dem die
elektrisch       sprOche, bel dem die Quetschroile sine elasti- versorgbe
Quetschrolle folgendes aufwelst:         sche auluere Schicht (86) mit
wenigetens elner sine sin Potential zufiihrende Elnrichtung    Lage aus
elnem elastischen Material aufwelst (82), die wenigstens elnern Abschnitt
der  20      und bel dem die des Potential anlegende Einrlch- Quetschrolle
zugeordnet ist, um dem wenigstens     tung (82) Innerhalb wenigstens sines
Abschnitts enen Abschnitt sin Potential aufzudrflcken, und
derelastischen auferen Schicht enthalten Ist, urn eine Einrichtung (100)
zum Erregen der        ein Potential dem wenigstens elnen Abschnitt das
Potential anlegenden Einrichtung nur dann,     aufzudcfricken. wenn der
wenigstens sine Abschnitt nahe bel der  25 das Bild tragenden Flache
geiegen Ist, um da-   11. Gerat nach Anspruch 10, bel dem die wenigtens
durch sine Bildverfestigung oder Versteifung zu    sine Lage aus
elastischem Material wenigstens erzlelen.
zwel Lagen (82, 88) umfaSt und be! dem die das Potential anlengende
Einrichtung zwlschen den 3. Gerfit nach Anspruch 2, bel dern die das
Potential  3o  zwel Lagen angeordnet ist. anlegende Einrichtung sine
Viekzahl von elektri- schen Leltern (82) aufwelst, die der Quetschrolle
12. Gerat nach Irgendelnem dervorhergehenden An- zugeordnet sind.
sprlche, bel dem die Quetschrolle auf elnem Po- tential gehalten let,
welches entgsgengesetzt 4. Gerat nach Anspruch 2 odsr 3, bel dem die  35
dem Potential der Bildberelche der des Bld tra- Quetschrolle sine Vleizahl
von dektrischen Lei-    genden Filche ist, wobel die Quetschrolle des tern
(82) in sich aufwelst und das Gernt ferner    Bild gleichzeltig verdichtet
und Oberschuflfils- enthilt:
sigkeit aus dem Bild entfernt. sine Einrichtung zum Erregen von wenig-
stons einem der elektrischen Leiter an einer In-  40  13.
Bilderzeugungsgerat mit nenstelle hinsichtlich der Anlage der Quetschrol-
einer ein Bild tragenden Flache (16), die le an der das B11d tragenden
Flache, wobei sine    daffr ausgebildet ist, ein Flussigtonerbild mit
Spannung, die hoher ist als das Minimum der Pa-    Bildbereichen und
Hintergrundberelchen zu tra- schen-Kurve, zwischen der Innenstelle der
gen, und Quetschrolle und der das Bild tragenden Flache   45      mit einer
Einrichtung (26, 110) zum Ver- angelegt ist.
steifen des Flussigtonerbildes unter Verwendung eines elektrischen Feldes,
dadurch gekenn- 5. Gerat nach irgendeinern der vorhergehenden An-
zeichnet, daf& das Gerat enthilt sprOche, bei dem die Quetschrolle
elektrisch mit         getrennte  Quetscheinrichtungen,  um einer Spannung
angetrieben bzw. versorgt ist,  50  Oberschul~fldssigkeit aus dem Tonerbild
nach die kleiner Ist als ca 2000 Volt.                  Verfestigung
desselben zu entfernen, und emn Zwischenubertragungsteil, umr das 6.
Geratnach irgendeinemdervorhergehenden An-          Tonerbild von der des
Biid tragenden Flache sprOche, bei dem des Zwischenflbertragungstell
nach Verfestigung desselben aufzunehmen, um das Buid an einer
Bildiibertragungszone (62)  55   des Bild auf en Substrat zu Obertragen.
empfingt und ferner sine Einrichtung enthfilt, urn des
Zwischenubertragungsteil wenigstens elek-   14. Gernt nach Anspruch 13, bel
dem die Einrichtung trisch mit einer Obertragungsspannung von we-
zurVerfestigung sine statische Oberflache (110) 11 I11111111 111111 11111
111111 1111'. *   C   L   M   S   **   



21                  EP 0 456 733 B1                 22 umfallt, zu der sich
die das Bild tragende Ober-  22. Verfahren nach irgendeinem der Ansprache
19 flache relativ bewegt.                             bis 21, bei dem der
Schritt der Obertragung an el- ner Obertragungszone stattfindet, und be!
dem 15. Gerat nach Anspruch 14, be! dem die statische      das
Zwischenulbertragungstell wenigstens an Oberflfiche wenigstens einen
elektrischen Leiter   5  der Bildulbertragungszone mit einer Obertra- (82)
umfafltund be! dem die Erregung des wenig-    gungsspannung von weniger als
1000 Volt elek- stens einen elektrischen Leiters ein gewflnschtes  trisch
versorgt wird. eiektrisches Feld an elner genau definlerten Stel- le zum
Erzeugen elner Bildverfestigung oder     23. Verfahron nach Anspruch 22,
bel dem die Ober- Versteifung herruft.                       10
tragungsspannung Wieiner ist als ca 500 Voit. 16. Geratnach Anspruch 14
oder 18, bei dem die sta-  24. Verfahren nach irgendeinem der Anspruche 19
tische Oberfliche an die das Blid tragende Ober-   bis 23, bel dem die
Quetschro11e mit einer Poten- flache an elnem Eintrittsberelch, einem Aus-
tialdifferenz von 1200 bis 3000 Volt zwIschon der trittsbereich und elnem
dritten Berelch dazwi-  15  Quetschrolle und den Bildbereichen der das Bid
schen angreiftund be! dem die Erregungsoinrich-    tragenden FlAche
elektrisch versorgt wird. tung lediglich dem dritten Bereich zugeordnet
ist. 25. Verfahren nach Anspruch 24, bel dem die Poten- 17. Gerat nach
irgendeinemdervorhergehenden An-       tialdifferenz wenigstens 1500 Volt
betragt. sprulche, mit elner Einrlohtung zum Erhitzen des   20
Zwischenflbertragungsteiles wenigstens an der Stelle, an welcher das Buid
auf dieses Olbertragen  Revendicatlons wird. 1. Apparell de formation
d'image qui comprend: 18. Gerat nach Irgendelnem dervorhergehenden An-  25
- une surface (18 ) de support de l'image dis- sprfche, welches ferner
enthill                         posbe poursupporter une Image do toner Ii-
eine Elnrichtung zum Entfernen von pig-           quids qul comprend des
reglons d'Image montierten Tonertellchen aus den Hintergrund-
avec des particules do toner chargees berelchen.
d'une polarlth donnee et des reglons 30          d'aruiere-plan, et 19.
Verfahren zur Bliderzeugung mit den folgendon        - un moyen (26) pour
rigidifior ladite image Schritten:
de toner liqulde et en supprimer le liquide, Herstellen eines
Fillssigtonerbildes mit          qui comprend un rouleau-poussoir dont une
geladenen Tonertellchen oiner gegebenen Pola-           partle au moins est
electrisee et qui est ritat auf eoner bildtragenden Oberflache,  35
pousse contre la surface de support de Verstelfung  oder  Verfestigung  des
I'image, Flssigtonerbildes indem oino Quetschrollo ge-     caracterise en
ce quo: gen die des Bild tragende FRche godrockt wird,        - ledit
apparell comprend en outre un 616- wobel wenigatens sin Abschnitt der
Quotschrolle         ment de transfert intermediaire (40) destine mit
Elektrlzltlt vorsorgt wird, und        40           a recevoir ladite image
de toner en prove- anschlioeendes Obertragen des Bildes              nance
de ladite surface (16) de support de auf ein andgUltiges Substrat, dedurch
gekenn-           I image, apr~s sa rigidification, pour trans- zeichnet,
daB                                           ferer ladite image sur un
substrat (42), et das verfestigte Bild auf ein Zwischeniber-      - une
partie au moins dudit rouleau-poussoir tragungsteil ubertragen wird, und
45           est eiectris6e a une tension superieure A wenigstens ein
Abschnitt der Quetschrolle         environ 500 volts, avec une polarit6 qui
est mit einer Spannung versorgt wird, die groBer ist       la mAme que la
polarite desdites particules als ca 500 Volt mit einer Polaritat, welche
die glei-   de toner chargees. che ist wie die Polaritat der geladenen
Tonerteil- chen.                                      50  2. Appareil selon
la revendication 1, dons lequel le- dit rouleau electrise comprend: 20.
Verfahren nach Anspruch 19, bel dem des Zwi-         - un moyen (82)
d'application de potentiel, scheniibertragungsteil wenigstens dort erhitzt
associe a une partie au moins dudit rou- wird, wo das BSid auf dasselbe
Obertragen wird.         leau-poussoir pour appliquer un potentiel A 55
ladite partie, et 21. Verfahren nachAnspruch 19 oder 20, be! dem die
- un moyen (100) pour alimenter en energie Spannung, mit welcher die
Quetschrolle elek-            ledit moyen d'application de potentiel uni-
trisch versorgt wird, kWeiner ist als ca 2000 Volt.     quement lorsque
ladite partle so trouve ad- 12 I 1I~j 11111 111 11111111 .II!   



23                  EP 0 456 733 1                  24 jacente a ladit
surface de support de I'ima-   un potentiel sur ladite partie. ge, pour
provoquer ainsi une rigidification de l'image.
11. Appareil solon la revendication 10, dans lequel ledlt p1l de materlau
elastique au nombre d'au 3. Appareil selon la revendication 2, dans lequel
lo-   5  moins un comprend au moins deux pils (82, 88) dit moyen
d'application de potentiel comprend      etdans lequel ldit moyen
d'application de poten- une pluralitb de conducteurs 6lectriques (82) as-
tiel eat plac6 entre lesdits deux plis. soci6s audit rouleau-poussoir. 12.
Apparell solon l'une quelconque des prec6dentes 4. Apparell selon la
revendicatlon 2 ou la revendica-  10  revendications, dans lequel ledit
rouleau-pous- tlon 3, dans lequsl une pluralit6 de conducteurs   soir est
maintenu a un potentiel oppos6 au poten- electriques (82) sont form6s dans
ledit rouleau-   tiel des r6gions d'image de la surface de support poussoir
et dans loquel ledit apparell comprend    de l'image, ce qui fait que ledit
rouleau-poussoir aussl un moyen pour alimenteren 6nergie I'un au
poutsimultan6mentcomprimerl'image etsuppri- moins deadits conducteurs
6lectriques au niveau   is  mer l'exces de liquids de l'image. d'un
emplacement Interbsur par rapport au contact du rouleau-poussoir et de la
surface de  13. Appareil de formation d'image qul comprend: supportde
l'lmage, sachantqu'une tension sup6-        - une surface (1 ) de support
de l'lmage dis- rieure au minimum de la courbe de Paschen eat
posee pour supporter une image de toner It- appliqube entre ledit
emplacement int6rieur du   20     quids qui comprend des r6glons d'image et
rouleau-poussoir et la surface de support de            des r6glons
d'arribre-plan, et limage.                                               -
un moyen (26, 110) pour rigidifler ladite image de toner liquids en
utillsant un 5. Apparell solon l'une quelconque des pr6c6dentes
champ blectrique, caract6risd en ce qu'il revendications, dane lequel ledit
rouleau-pous-  25     comprend aussl: soir est porte a une tension qui est
Inf~rleure d en-  - un moyen s6par6formant raclette poursup- viron 2000
volts.                                       primer l'exces de liquids de
ladite Image de toner apres sa rigidification, et 6. Apparell solon lune
quelconque des prec6dentes        - un 616ment de transfert intermbdlalre
des- revendlcations, dans loquel ledit 6l6ment de   3o      tin6 A recevoIr
ladite Image de toner en pro- transfert Interm6dialre regolt ladite Image
dans        venance de ladite surface de support de une r6glon (62) de
transfert de l'lmage, et qul         l'lmage, apres sa rigidiflcation, pour
trans- comprend aussl un moyen pour porter ledit 616-          f6rer ladite
Image sur un substrat. ment de transfert intermbdialre, au niveau de la-
dite reglon de transfert de i'image au moins, A   35  14. Apparell selon la
revendlcation 13, dans lequel une tension de transfert Inf6rieure a 1000
volts.  ledit moyen de rigidification comprend une surfa- ce statique (110)
par rapport A laquelle la surface 7. Appareil solon la revendlcation 6,
dans lequel la-  de support de l'lmage so deplace. dite tension de
transfert vaut environ 500 volts. 40  15. Appareil solon la revendication
14, dans lequel 8. Appareil solon l'une quelconque des precedentes
ladite surface statique comprend au moins un revendications, dans lequel
ledit rouleau-pous-    conducteur 6lectrique (82) et dans lequel l'ali-
soir electris6 sert a appliquer une difference de  mentation en energie
dudit conductsur electrique potentiel d'entre 1200 et 3000 volts environ
entre  au nombre d'au moins un fournit un champ Alec- ledit
rouleau-poussolr et les regions d'image de   45  trique voulu en un
emplacement precis pour pro- ladite surface de support de l'image.
duire une rigidification de l'image. 9. Appareil selon la revendication 8,
dans lequel la-  16. Appareil solon la revendlcation 14 ou la revendi- dite
diffArence de potentiol est d'au moins 1500   cation 18, dans lequel ladite
surface statique volts.                                     so      vient
toucher ladite surface de support de l'image dens une region d'entree, une
reglon de sortie et 10. Appareil salon l'une quelconque des precedentes
une troisieme reglons placea entre elles, et ledit revendicatlons, dans
lequel ledit rouleau-pous-    moyen d'alimentation en energie est associe
uni- soir comprend une couche exterieure (86) elasti-   quement A ladite
troisieme reglbn. quo qui comporte au moins un pil de mat6riau  55
Alastique, et ledit moyen (82) d'application de po-  17. Appareil salon
l'une quelconque des precedentes tentiel est contenu dans une partle au
molns de    revendications, comprenant egalement un ladite couche
exterieure elastique pour appliquer  moyen pour chauffer ledit 61ement de
transfert in- 13 1 IPII~j 1111 1111     S11111111111   



25                  EP 0 456 733 B1                  26 termediaire, Ia au
mains oui lul est transf6r6e la-  poussoir et les regions d'image de ladite
surface dite Image.                                          de support de
l'image. 18. Appareil selon l'une quelconque des pr6c6dentes  25. Proc6de
selon la revendication 24, dans lequel revendications,  comprenant 6glement
un   5          laditb difference de potentiel est d'au moins 1500 moyen
pour supprimer des particules de toner        volts. pigment6es desdites
reglons d'arriere-plan. 19. Proced6 de formation d'lmage, qui comprend les
etapes consistant A:                        10 - former, surune surface de
supportde l'ima- ge, une Image de toner liquide comportant des particules
de toner chargbes d'une po- larite donnee, - rigidifier ladite Image de
toner liquide en   15 poussant un rouleau-poussoir contre ladite surface de
support de l'lmage, une partie au moins dudit rouleau-poussolr btant alec-
trisee, et - transf~rer ensulte ladite Image our un subs-  20 trat final,
caracterlse en ce qu'il comprend: - I'btape de transfert de ladite image
rigidi- fi6e sur un element de transfert intermb- dialre, et
25 - I'Mlectrlsation d'une partle au moins du rou- leau-poussoir A une
tension superioure A environ 500 volts, avec une polarite qul est la meme
quo la polarite deadites particules de toner charg6es.
30 20. Procede selon la revendication 19, qui comprend l'btape consistant A
chauffer ledit element de transfert Intermediaire, 1a au mains od1 lul est
transfer6e ladito Image.                    35 21. Procede solon la
revendication 19 ou la revendi- cation 20, dens lequel ledit
rouleau-poussoir est porte A une tension qui est inferleure A environ 2000
volts.                                 40 22. Procede selon I'une
quelconque des revendica- tions 19 a 21, dans lequel ladite etape de trans-
fort a lieu au niveau d'une region de transfert, et comprenant egalement
l'etape d'electrisation du-  45 dit Albment de transfert intermediaire, au
niveau de ladite region de transfert de I'image au mains, a une tension de
transfert qui est inferieure a 1000 volts. 50 23. Procede selon la
revendication 22, dans lequel ladite tension de transfert est inferieure a
environ 500 volts. 24. Apparell selon l'une quelconque des revendica-  55
tions 19 a 23, dane loquel ledit 1 rouleau-poussoir est portb b une
diffbrence de potentiel d'entre 1200 et 3000 volts environ entre ledit
rouleau- 14    


