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velopment of the Image, i.e., during an inter-Image in- terval of operation
of the machine. This procedure TECHNICAL FIELD
cleans toner particles from the electrode but results In the deposition of
the particles onto the carrier nec- This invention relates to a liquid
toner based im-   5   essitating their removal by a further processing
oper- aging machine and to a developer electrode therefor.  ation. This
technique is also disclosed In U.S. Patent Nos. 4,041,217, 4,168,329, and
4,423,134. RELATED APPLICATION                                     Other
techniques are also known, such as utiliz- ing a conductive roller for the
developer electrode This application is a continuing application of ap-  10
(U.S. Patent No. 4,454,833). Toner particles deposit- plication Serial No.
273,830 filed November21, 1988.  ed on the roller can be removed by
mechanical The subject matter in this application Is related to the  means,
for example, which contact that surface of the subject matter in copending
application Serial No.  roller outside the development region. Other
techni- 273,831 filed November21, 1988.                    ques involve
placing a high charge on a transverse - 15  band on the carrier during the
inter-image interval, BACKGROUND OF THE INVENTION
and passing the charged band over the electrode to deplate toner particles
which adhere tothe band. This Liquid toner based copying machines are
descri-  approach, however, also requires further processing bed in U.S.
Patent Nos. 4,286,039, 4,411,976,      of the carrier before the next cycle
of operations can 4,727,394, and 3,900,003, the disclosures of which   20
begin. are hereby incorporated by reference. In these copy-   Finally, as
disclosed in GB 1,414,335, the devel- Ing machines, an electrostatic latent
image is formed  oper electrode may be coated with a polymer which on a
photoconductive carrier movable Into proximity  inhibits adhesion of toner
particles thereto. Polymers with a developer electrode held at a voltage
Inter-  disclosed in this patent Include asilicone resin, a poly- mediate
the voltages on the carrier representative of  25  tetrafluoroethylene, a
polyurethane, a polypropylene, background and information portions of the
Image.  a polyvinyl chloride, a polycarbonate, and a cellulose Liquid
toner,comprising a dielectric carrier liquid con-  acetate. According to
the patent, the coating has a taining charged toner particles, Is applied
between  thickness In the range of from 1-100 [err]. the photoconductive
carrier and the developer elec-    Experiments were performed by the
inventors of trode. The toner particles, being charged, are drawn   3o  the
present invention to determine if release coatings to and plate out on
Information portions of the carrier.  on developer electrodes have an
effect on the Image In regions on the carrier associated with background,
quality. These experiments have established that an toner particles are
drawn toward and tend to plate out  electrode coated with a dielectric
such  as vinyl poly on the developer electrodeas the regions on the car-
dimethylsiloxane polymer containing a noble metal rier associated with
background portions of the image   35  complex as a catalyst, and a
hydrogen functional move past the electrode. Afterdevelopmentof the im-
polymethylsiloxane polymer with thickness of 20 or age, the carrier moves
to a transfer station where the  40  [err] or a polytetrafluoroethylene of
50 [err] thick- developed image Is transferred to a receiving sheet.
nesses, adversely affect Image development. The ef- Thereafter, the carrier
Is cleared of any residual toner  fect on image development Is best
demonstrated by particles, charged to a high voltage at a charging sta-  4o
producing copies which are uniformly dark. In such tion, and moved to an
image transfer station where  case, the optical density of large image
areas de- another image is optically projected onto the carrier.  crease
significantly in the process direction when a The process described above
then repeats.          development electrode coated In the manner descri-
Substantial amounts of toner particles are likely  bed above is used. This
effect is more pronouncedfor to remain on the developer electrode from a
preced-  45  thickerdielectric coatings. This effect is not observed ing
cycle of operations. Such particles will adhere to  when an uncoated
electrode is employed, and is more     - the developer electrode when the
productof the force  pronounced for thicker coatings. From this stand-
attracting the particles to the electrode and the coef-  point, coated
electrodes known In the prior art and de- ficient of friction of the
particles on the surface of the  scribed In GB 1,414,335 are not practical
for Images electrode Is greater than the shear force caused by   5o  which
contain large printed areas. the flow of toner liquid over the electrode,
if such flow  While the techniques of the prior art have been is present at
all. From a practical standpoint, it is well  reasonably successful in some
respects, all but the known that toner particles adhere to the developer
approach taken In GB 1,414,335 Include a residual electrode and must be
removed if good copies of im-  cleanup process to remove toner particles
that are de- ages on the carrier are to be obtained.        55  plated from
the developer electrode before the next U.S. Patent No. 4,168,329 discloses
removal of   copying cycle is carried out. It has also been found toner
particles from a developer electrode by pulsing  that when toners of the
type described In example  I the electrode with a reverse bias subsequent
to de-  of U.S. Patent No. 4,794,651 are used with coated de- 2    



3                   EP 0 445 208 B1                 4 velopers of the type
known in the art there is a ten-  black particles be small enough so that
the material dency to form a deposit on the developer despite the  is
uniformlydistributed in the polymerwithoutanysig- coating.
nificantgaps in the conductivity on the surface of the It is therefore an
object of the present invention  coating. A preferred additive Is Catafor
CA100. The to provide a new and improved liquid toner based   5   preferred
amount of conductive material to fluorosili- electro-static imaging
machine, and a developer elec-  cone polymer is less than about 1% by
weight. The trode therefor, which eliminates, or substantially re-
preferred range of the additive is between about 0.5% duces, the
above-mentioned deficiencies of the prior  to about 0.75% by weight. art.
10   BRIEF DESCRIPTION OF THE DRAWINGS BRIEF DESCRIPTION OF INVENTION
Non-limiting embodiments of the present inven- The present invention
provides a liquid toner   tion are disclosed In the accompanying drawings
based imaging machine comprising a movable photo-  wherein: conductive
carrier, means for producing an electro-  15  Fig. I is a schematic side
view representation of static latent Image on the carrier, and a developing
a liquid toner based electrophotographic copy station containing a source
of toner liquid that In-   machine according to the present invention util-
cludes charged toner particles. The developing sta    izing a
photosensitive carrier In the form of a tion is operatively associated with
the carrier for con-  drum; tacting the same with toner liquid thereby
developing   20  Fig. 2 is an enlarged sectional view of the drum the
latent image by effecting the transfer of toner par-  shown In Fig. 1
associated with a developer elec- tides carried by the liquid to the image.
trode for the purpose of illustrating the manner In The developing station
includes a developer elec-  which plating out of toner particles on both
the trode held at a voltage intermediate the voltages on   carrier and the
developing electrode occurs; the carrier representative of background and
informa-  25  Fig. 3 is an enlarged view in section of the devel- tion
portions of the image. As the carrier containing  oping electrode according
to one embodiment of background portions of the image moves relative to
the present invention; and an elemental area on the electrode, the
resultant      Fig. 4 is a further embodiment of a developing electric
field is directed toward the elemental area. As  electrode according to the
present Inventin. a consequence, charged toner particles in the vicinity
30 are attracted to the elemental area. According to the  DETAILED
DESCRIPTION present invention, means are provided for inhibiting the
deposition of toner particles on the surface of the  Referring now to Fig.
1, reference numeral 10 electrode during development of the image. Such
designates a liquid toner based electrophotographic means for inhibiting
deposition of toner particles on   35  copying machine according to the
present invention. the surface of the electrode includes a coating on the
The machine Includes a movable photoconductive surface of the electrode
facing the carrier of dielectric  carrier In the form of drum 11 that is
rotatably mounted material incapable of maintaining a surface charge  on a
support (not shown). Peripheral surface 12ofthe with a polarity opposite to
thatof the charge on the to-  drum Is photosensitive and capable of being
charged ner particles. When the toner is negatively charged,  40  to a high
voltage at a charging station by discharge a suitable material is a
fluorosilicone polymer, e.g.,  device 13 as the drum rotates past the
device. Down- Dow Corning 730 Solvent Resistant Sealant. In such  stream of
device 13 Is an imaging station at which an case the preferred coating
thickness Is about 20 [err]  optical image is projected onto surface 12
through Alternatively, coating the developer electrode  lens 14 to produce
on the surface 12a latent electro- with fluorosilicone surfactants such as
Zonyl (Du-  45  static image. information In the image is associated Pont)
has been effective in inhibiting plating out of to-  with highly charged
elemental areas on the surface; ner particles, but this expedient inhibits
plating-out of  and background in the image is associated with less toner
particles for only a limited period of time.  charged elemental areas.
Where the toner is positively charged, or as an al-  After the
electrostatic image is produced on the ternative to the use of
fluorosilicone polymer for the   5o  surface of the drum, further rotation
brings the sur- case of negative charged toner particles, the release  face
containing the latent image to developing station material should be
slightly conductive. The preferred  15 where a supply of toner liquid 16 Is
placed in con- way in which to achieve this conductivity is to load the
tact with the surface of the drum. Liquid 16 contains fluorosilicone
polymer with an additive of conductive  either positively or negatively
charged toner particles material, such as carbon black. Of considerable im-
55  (not shown) and is kept In contact with the surface of portance to the
success of this embodiment ofthen-  the drum by developer electrode 17 at
station 15 vention Is the physical size of the particles of carbon  which
is closely spaced to the drum surface. Elec- black. What is essential is
that the size of the carbon  trode 17 is held at a voltage intermediate the
voltages 3    



5                   EP 0 445 208B1 on surface 12 of the drum associated
with information  vention is applicable to carriers other than drums and
with background in the image. Typically, the sur-  (e.g., belts), to
mechanisms for applying liquid toner . face of the drum is charged to a
potential of about   other than what is shown schematically in the draw- 1
000  V. with the result that elemental areas on the  ings, to metering
other than reverse roller metering to surface of the drum containing
information in the im-   5   transfer station configurations other than
that shown age  may be charged to a potential as high as about  in the
drawings, and for other types of electrostatic 1 000 V   and elemental
areas containing background  Imaging machines such as printers utilizing
electro- may be charged to a potential as low as about 100 V.  static
masters and laser printers. In such case, developer electrode would be held
at     The problem with such apparatus is illustrated about 300 V.
10  schematically in Fig. 2 where reference numeral 24 A preferred toner
for use with the present inven-  represents toner particles that coat
electrode 17 dur- tion is that produced in accordance with example 1 of
ing the developing process effected at station 15. As U.S. Patent No.
4,794,651, the disclosure of which is  is well known, particles 24 tend to
stick to the elec- Included herein by reference. The present Invention
trodeevenwhenthedevelopingprocess utilizesflow- *     will also be
operative with a variety of other liquid to-  15  Ing toner liquid
Eventually, the build-up of toner on ners.
the electrode seriously affects image quality on the A schematic
representation of a portion of the  transfer sheet: surface of the drum
containing both information and    According to the present invention, as
illustrated background is shown in Fig. 2, the region containing
schematically in Figs. 3 and 4, electrode 17 Is provid- information being
designated by reference numeral  20  edwith inhibiting meansfor inhibiting
thedeposition 18 and the region containing background being des-  of toner
particles on surface 12of the drum during the Ignated by reference numeral
18A. As is well known,  time that      Image is being developed,i.e. the
charged toner particles In the toner liquid located  during the time the
surface of the drum containing the between the surface of the drum and the
developer  latent image Is operatively associated with the devel- electrode
are attracted to the information bearing ele-  25  oper electrode of the
development station. The inhib- mental areas on the surface of the drum
because the  iting means may be a layer of release material on the
potential on  these areas is greater than the potential  surface of the
electrode facing surface 12 of drum 11 on the electrode opposite such
areas. This effect is in-  in the form of dielectric coating 22.
Preferablythe . dicated schematically in Fig. 2 by arrows 19. How-  coating
should be incapable of holding a surface ever,  the potential on background
bearing elemental  3o  charge at a polarity opposite to the polarity of the
to areas on the surface of the drum Is lower than the  ner. Thus an
electronegative coating should be used charge on the electrode opposite
such areas with the  for negatively charged toner and an  electropositive
result that toner particles are attracted to the elec-  material should be
used for positive toner. When the trode. This effect is indicated
schematically in Fig. 2  charge on the toner is negative, the preferred
coating by arrows 20.                                35  is a
fluorosilicone polymer for example, DowCorning As a consequence of the
transfer of toner partic-  730 Solvent Resistant Sealant
Acoating.thickness of.. lesto the surface of the drum, and the movement of
about 20 [err]is satisfactory, although thicknessesof the drum relative to
the electrode though a predeter-  less than 2 to 100 [err] are also
operative to inhibit plat- mined angular displacement, the electrostatic
latent  ing. This material is believed to produce the desired image is
developed into an image made visible by the   40  result because it is
electronegative, that is it naturally presence of toner particles adhering
to the surface,  develops a negative surface charge and can notcarry and
the developer electrode is coated with toner.  a positive charge. Thus such
material can be defined Continued rotation of the drum causes the devel-
as having an electrical disaffinity for negatively. oped image to pass
metering station 21 the purpose  charged particles and the particles do not
stick to the of which Is to remove excess carrier liquid from image
45material. and background areas of the image, and then to reach   When the
charge on the toner particles is positive transfer station 25. At station
25, transfer sheet 23 is  or as an alternative coating.when the toner
particles brought into contact with the surface of the drum and  are
negatively charged, making the dielectric coating the developed Image is
transferred from the surface  slightly conductive Is advantageous  Thiscan
be ach- of the drum to the sheet In a known manner. Any toner  so  leved by
an additive, such as carbon black, which particles remaining on the drum
surface are removed  causes the resistivity of the coating to be in the
range at cleaning station 27 before the drum surface returns  of about 1013
to about 1010 ohm-cm.  preferably about to charging station 13 completing a
cycle of operation   [err]. The physical size of the carbon blackpar- The
apparatus described above is entirely con-  ticles should be very small to
insure uniform surface ventional and Is a simplified representation of a
liquid  55  conductivity on the electrode. That is  tosay, the  sur toner
electrophotographic copying machine, details  face conductivity should be
both uniform and contin- of which are shown in the patents whose
disclosures  uous on the surface. Other polymer materials can be are
Incorporated by reference  For example, the In-  used for coating the
electrode provided the conduc- 4    



7                  EP 044 208 1                    8 tivity range is as
described above            copied 2,000 times. After the run was completed,
the A suitable additive to the preferred fluorosilicone  uncoated half of
the electrode was found to be plated polymer for this purpose is Catafor
CA100, a product  with toner particles, and the coated half was free of
currently produced by AMB Chemicals Ltd., Poleacre  toner particles. At
this point, the paper feed was en- Lane, Woodley Stockport, Cheshire,
England. To ob-   5   abled, and 100 copies of a test document were made.
taln this degree of conductivity less than about 1% by  No discernible
difference was found either between weight of the preferred additive is
used. The preferred  the two sides of the copies, or as a function of time.
range of additive to dielectric is about 0,5% to about  This demonstrated
that the presence of a coating on 0.75% by weight. Percentages greater than
about 1%  the developer electrode does not adversely affect Im- by weight
are less effective in inhibiting the sticking   10  age quality while
maintaining the electrode free of to- of toner particles to the electrode.
ner. Developer electrodes made in accordance with the present invention
permit copies to be made with-  EXAMPLE II out gray scale variation in the
process direction when copies are made of uniformly gray object. This is a
15  The setup was the same as in EXAMPLE I, but substantial improvement
over the prior art.       in this case, no background runs were made. The
pa- per feed was enabled, and 150 copies of a test docu- EXAMPLE I
ment were made. No discernible difference was found between either the two
sides of the document, Toner liquid was prepared by mixing 1000 grams   20
or as a function of time. of Elvax II polymer 5720 (manufactured by DuPont
While a specific toner liquid was used In the Corporation) and 500 grams of
Isopar L (manufac-  above examples, it Is believed that the results ob-
tured by Exxon Corporation) In a Ross Double Plan-  tained are not
dependent on the specific nature of the etary mixer at 90[err]. After
mixing for about one hour,  toner liquid, and that the present invention
will oper- 250 grams of carbon black (Mogul L) and 500 grams   25  ate
successfully with conventional liquid toners such of Isopar Lwere added;
and mixing was continued for  as those described In the patents
incorporated by ref- about for about one hour at [err]. Additional Isopar L
erence. In addition, the present Invention is applica- was added to provide
a mixture of 30% solids and  ble to developer electrode voltages other than
strictly 70% Isopar L; and mixing was continued at the same  dc voltages.
For example, the invention is applicable temperature for about one hour.
The material was al-  30  to apparatus in which the developer electrode is
uni- lowed to come to room temperature with continued  directional, but
time variable. mixing for over a period of 3 hours. The material was  The
advantages and Improved results furnished then diluted with Isopar H to a
13.35% by weight non-  by the method and apparatus of the present invention
volatile solids composition, and the composition was  are apparent from the
foregoing description of the ground with 112 inch (1 inch = 25,4 mm) [err]
cylin-  35  preferred embodiment of the invention. Various ders in M-18
Sweco vibratory mill (approximate load-  changes and modifications may be
made without de- ing volume, 2 gallons) for about 24 hours at about
parting from the scope of the Invention as described 40[err] The toner
concentrate was then diluted to a  in the appended claims. 1.5%
non-volatiles concentration with Isopar H. Then, 0.6 grams of lecithin (a
charge director) dis-  40 solved in 5A grams of Isopar H was added to 1500
Claims grams of diluted toner dispersion. The toner particles in the toner
dispersion were negatively charged in a  1. Liquid toner based Imaging
apparatus compris- conventional way to a conventional degree.
ing: A coating of Dow Corning 730 Solvent Resistant  45   a) a movable
imaging surface (12); Sealantapproximately20 [err]thickwas appliedto half
b) means for producing (13, 14) an electro- of the developer electrodeon a
Savin 870 copiersuch     static latent image on the imaging surface, that
half the latent image was subject to an electrode  said image having first
and second regions according to the invention, and half was not. The con-
with first and second respective voltages; and ventional back-pulsing
(depleting operation) of the  50  C) a developing station (15) having a
source of developer electrode of the copier was disabled, and
developing liquid (16) that Includes charged a constant +300 V. dc bias was
applied to the devel-    toner particles, said station being operatively
oper electrode. In addition, the paper feed was dis-    associated with the
Imaging surface for con- abled; but because the transfer station is
downstream   tacting the same with said liquid thereby de- of the developer
station, this had no effect on the op-  55  veloping the latent image by
effecting the eration of the developer station.
transfer of toner particles to said image; In order to maximize the
deposition of toner on           said developing station Including: the
developer electrode, a blank, white documentwas        (1) a developer
electrode (17) charged to    7                   EP 0 445 208 B1
8           C  L  M   S 



tivity range is as described above.                 copied 2,000 times.
After the run was completed, the A suitable additive to the preferred
fluorosilicone  uncoated half of the electrode was found to be plated
polymer for this purpose is Catafor CA100, a product  with toner particles,
and the coated half was free of currently produced by AMB Chemicals Ltd.,
Poleacre  toner particles. At this point, the paper feed was en- Lane,
Woodley Stockport, Cheshire, England. To ob-   5   abled, and 100 copies of
a test documentwere made. tain this degree of conductivity less than about
1% by  No discernible difference was found either between weight of the
preferred additive is used. The preferred  the two sides of the copies, or
as a function of time. range of additive to dielectric is about 0,5% to
about  This demonstrated that the presence of a coating on 0.75% by weight.
Percentages greater than about 1%  the developer electrode does not
adversely affect im- by weight are less effective In inhibiting the
sticking   10  age quality while maintaining the electrode free of to- of
toner particles to the electrode.                ner. Developer electrodes
made in accordance with the present invention permit copies to be made
with-  EXAMPLE II out gray scale variation in the process direction when
copies are made of uniformly gray object. This is a   15  The setup was the
same as in EXAMPLE I, but substantial improvement over the prior art.
in this case, no background runs were made. The pa- per feed was enabled,
and 150 copies of a test docu- EXAMPLE I
ment were made. No discernible difference was found between either the two
sides of the document, Toner liquid was prepared by mixing 1000 grams   20
or as a function of time. of Elvax II polymer 5720 (manufactured by DuPont
While a specific toner liquid was used in the Corporation) and 500 grams of
Isopar L (manufac-    above examples, it is believed that the results ob-
tured by Exxon Corporation) in a Ross Double Plan-  tained are
notdependenton the specific nature of the etary mixer at 90[err]. After
mixing for about one hour,  toner liquid, and that  the present invention
will oper- 250 grams of carbon black (Mogul L) and 500 grams   25  ate
successfully with conventional liquid toners such of Isopar L were added;
and mixing was continued for  as those described in the patents
incorporated by ref- about for about one hour at 90[err]. Additional isopar
L  erence. In addition, the present invention Is applica- was added to
provide a mixture of 30% solids and    ble to developer electrode voltages
other than strictly 70% Isopar L; and mixing was continued at the same   dc
voltages. For example, the invention is applicable temperature for about
one hour. The material was al-  30  to apparatus in which the developer
electrode is uni- lowed to come to room temperature with continued
directional, but time variable. mixing for over a period of 3 hours. The
material was  The advantages and improved results furnished then diluted
with Isopar H to a 13.35% by weight non-  by the method and apparatus of
the present invention volatile solids composition, and the composition was
are apparent from the foregoing description of the ground with 1/2 inch (1
inch = 25,4 mm) [err] cylin-  35  preferred embodiment of the invention.
Various ders in M-18 Sweco vibratory mill (approximate load-  changes and
modifications may be made without de- ing volume, 2 gallons) for about 24
hours at about  parting from the scope of the invention as described
40[err]. The toner concentrate was then diluted to a   in the appended
claims. 1.5%  non-volatiles concentration with Isopar H. Then, 0.6 grams of
lecithin (a charge director) dis-  40 solved in 5.4 grams of Isopar H was
added to 1500   Claims grams of diluted toner dispersion. The toner
particles in the toner dispersion were negatively charged in a  1. Liquid
toner based Imaging apparatus compris- conventional way to a conventional
degree.             ing: A coating of Dow Corning 730 Solvent Resistant  45
a) a movable Imaging surface (12); Sealant approximately 20 [err] thick was
applied to half     b) means for producing (13, 14) an electro- of the
developer electrode on a Savin 870 copier such     static latent image on
the imaging surface, that half the latent image was subject to an electrode
said image having first and second regions according to the invention, and
half was not  The con-    with first and second respective voltages; and
ventional back-pulsing (deplating operation) of the   5o  c) a developing
station (15) having a source of developer electrode of the copier was
disabled, and       developing liquid (16) that Includes charged a constant
+300 V. dc bias was applied to the devel-     toner particles, said station
being operatively oper electrode. In addition, the paper feed was dis-
associated with the Imaging surface for con- abled; but because
thetransferstation isdownstream       tacting the same with said liquid
thereby de- of the developer station, this had no effect on the op-  55
veloping the latent image by effecting the eration of the developer
station.                        transfer of toner particles to said image;
In order to maximize the deposition of toner on             said developing
station including: the developer electrode, a blank, white documentwas
(1) a developer electrode (17) charged to 5    EP 0 446 208B1 10
C    L      M    S 



a voltage intermediate said first and sec-  5. Apparatus according to any
one of claims 1 or 4    .. ond voltages on the imaging surface for
wherein said additive is less than about  1% in attracting particles to
said first regions;     weight and (2) inhibiting means (22) for Inhibiting
the   5   6. Apparatus according to any one of claims 2,4 or deposition of
toner particles on the sur-       5 wherein the resistivity of the release
material is face of the electrode during the develop-       in the  range
of[err]ohm-cm.               . ment of the image, said inhibiting means
including release coating (22) on the sur-  7. Apparatus according to claim
wherein the resis- face of the electrode facing the Imaging   10   tivty of
the release material Is In the range of 1011 surface,
to 1012 ohm-cm. characterized in that said coating com- prises a polymer
material and an electrical    8. Apparatus according to any of the
preceding conductivity increasing additive                   claimswherein
said release material Iselectrone- 15      gative. 2. A developer electrode
(17) for a liquid toner based electrophoretic Imaging apparatus having
9. Apparatus according to any one of the preceding a movable carrier (12)
carrying an electrostatic      claims wherein said release material is a
fluoro- image Including background and Information por-      silicone
polymer. tions, and having a developing liquid (16) com-   20 prising
charged toner particles which is applied  10. Apparatus according to any
one of the preceding between the carrier and the electrode for devel-
claims wherein said release material Is between oping the image by plating
out toner particles on     about 2 and 100 micrometers in thickness. .   .
information portions of the carrier, said electrode having a surface facing
the carrier and inhibition   25   11. Apparatus according to claim 10
wherein said re means (22) on said surface for inhibiting the de-    lease
material is about 20  micrometers in thick-       . position of toner
particles on said surface during    ness. developmentof the image,wherein
said.inhibition means includes a coating (22) on said surface,    12. A
method for electrographic image for ation characterized in that said
coating  is of a material  30  comprising the steps of having an electrical
disaffinity for said toner par-  a) forming on a movable carrier an
electro- ticles.                                                   static
image having first  and second regions with first and secondvoltages
respectively; 3. Liquid toner based Imaging apparatus compris-
b) moving the carrier Into proximity with a de-. ing:
35          veloper electrode held at a voltage intermedi- a) a movable
imaging surface (12);                    ate said first voltages and second
voltages; b) means for producing (13, 14) an electro-           c) applying
liquid toner containing charged to- static latent Image on the Imaging
surface,           ner particles between the carrier and the de- said Image
having first and second regions           veloper electrode for plating out
toner partic- .            with first and second respective voltages; and
40   lea on first portions of the carrier  and c) a developing station (15)
having a source of       d) suppressing the plating out of toner partic-
developing liquid (16) that includes charged          les on the electrode
while the toner liquid Is toner particles, said station being operatively
applied between the carrier and the developer associated with the imaging
surface for con-         electrode by coating a release material on the
tacting the same with said developing liquid  45      surface thereof
facing the carrier, thereby developing the latent image by effect-
characterized in that said material  hasan - ing the transfer of toner
particles to said Im-    electrical disaffinity for the toner particles
age; said developing station including a devel-   13. A method according to
claim 12 wherein said re- oper electrode (17) according to claim 2, charged
50  lease material is electronegative. to a voltage Intermediate said first
and second voltages on  the imaging surface for attracting   14  A method
according to claim 12  or  13  wherein particles to said first regions.
said release material comprises a fluoroallicone polymer. 4  - Apparatus
according to claim 3 wherein said re    55 lease material Includes an
electrical conductivity  15 A method according to any one of. claims 12-144
increasing additive.                                  wherein said release
material contains a conduc- tive additive. 6    11               EP 0 445
208 B1               12           C   L    M   S 



Patentanspr~che                                        welche foigendes
aufweist a) eine bewegliche Abblldungsflache (12); .- :r >h 1.
Abbildungsvorrichtung  auf Flfssigtonerbasls,
b).eineEinrichtung(13,.14)zumnErzeugen .- welche folgendes aufwelst
nee eleltrostatischen latonten Bildes aufd er a) sine bowegliche
Abbildungsflche (12);  5       Abbildungafliache, wobel das Bild erste und
b) sine Ehnrichtung (13,14) zum Erzeugen el-       zweitb Berelche mit
ersten und zwelten Span- ^  : nes elektrostatlschen latenten Bildes auf der
nungen jeweils hat; und Abbildungsflache, wobel das Bild erste und
c) sine Entwiokdungsstation (15), welche.e . zweite Berelche mit erston und
zwelten La-         nen Vorrat fOr Flflssigentwicider (16) hat, wel-.
dungen jewells hat; und                 10         cher geladene
Tonerpartikel umfaBt,. w~obei;- c) ese Entwickdungsstation (15), weiche ei-
die Station betriebamalig mltderAbblldungs,-, ;;. nen Vorratfir
Fiiissbegntwicker (16) hat, wel-     flache zum Kontaktieren derselben mit
der cher geladene Tonerpartikel umfaht, wobel
Entwicdierfllssigkeit verbunden lst, wodurch dieStatibn
betriebsmaBigmiltderAbbildungs-          das latente Buld durch die
Obertragung der.- flache zum Kontaktibren derseiben mit der  1s
Tonerpartikel auf das Bild entwickelt wird; Flfseigkelt verbunden Ist,
wodurmh das laten-   wobel die Entwicklungsstation sine Entwick-;. te Blid
dadurch entwickelt wird, daB die Ton-   lungselektrode (17) nach Anspruch 2
aufwelst,.,. . . . erpartikel auf das Bild iibertragen werden;     weiche
auf sine Spannung zwlschen don ersten.- wobsi die Entwicliungsstation
foIgendes umfait:    und zweitsn Spannungen an der Abbildungfla-   : (1)
sine Entwickungselektrode (17), welche   20  che zum Anzbehen der Partikel
an den asmten Bo-. auf sine Spannung zwischen den ersten und       relchen
aufgeladen Ist. zweiten Spannungen der Abbildungsflache aufgeladen Ist, um
Partikol an den ersten Be-  4. Vorrichtung nach Anspruch 3, bei der: das
relchen anzuziehen; und                         Trennmitteimamtrial eonen
das eleictrische Leit-: (2) sine Unterdrflckungseinrichtung (22), wel-  25
vermogen heraufsetzenden Zusatz umfagt. che die Ablagerung von
Tonerpartikein auf der Oberfilche der Elektrode wahrend der     5.
Vorichtung nach einem derAnsprfiche  odoer4,   - - Entwicidung des Biides
untardruckt, wobel die   bei der der Zusatz weniger ala etwa 1 Gew.-%
... Unterdrflckungseinrichtung einen Trennmit-      ausmacht. teliberzug
(22) auf der Oberflache der Elek-  30 trode umfalt, die
derAbbildungsfilAche zugs-  6. Vorrichtung nach einem der Anspriche 2,4
odero wandt ist,                                       5, bei der der
spezifische Widorstand des:, dadurch gekennzelchnot, daB der Oberzug sin
Trennmitteimateriais in sinem Berebch von 10t1::: Polymermaterial. und
einen das elektrische Left-   bia I O' Ohm.cm liegt. verm8gen
heraufsetzenden Zusatz aufwelst.  s5 7. Vorrichtung nach Anspruch 6, bel
der der spezln- 2. Entwicidungseiektrode (17)fursine elesktrophoreti-
flache Widerstand des Trennmittolmaterials insi- sche Abbildungavorrichtung
auf Flflssigtonerbasis,  nem Berelch von 1 Oil bis 1 0t Ohm.cmn llegt.-.
welche eonen beweglichen Trager (22) hat, wel- cher sin elektrostatlsches
Bild einschiiolich Hin-  40  8. Vorrichtung nach elnem der vorangehenden
An- tergrunds- und Inforrnationsteilen tragt, und die  sprfche, bel der das
Trennmittelmaterial elektro- elnen FlfIsslgentwidkier (16) hat,
welchergelade-  negativ ist. ne Tonerpartikel aufwelst und zwischen dem Tr-
gerund der Elektrode zum Entwickeln des Bildes  9. Vorrichtung nach elnem
der vorangehenden An- durch Ausbrelten der Tonerpartikel auf die Infor-  45
sprtche, bel der das Trennmittelmateriale oin mationstelie desTragers
aufgebrachtwird, wobei     Fluoroallikonpolymer Ist. die Elektrode sine
Oberfiache hat, die dem Tri- ger zugewandt ast, und esne
Unterdrflckungseln-  10. Vorilchtung nach oinem der vorangehenden An-   ..
richtung (22) auf der Flache zur Unterdrflckung    sprflche, bei der das
Trennmittelmateria ; eIne der Ablagerung der Tonerpartikel auf der Ober-
so  Dicke zwlschen etwa 2 und 100 pinm hat filche wahrend der Entwicidung
des Blides hat, wobei die Unterdrickungselnrichtung elnen       11.
Vorrichtung nach Anspruch 10, bel der das Oberzug (22) auf der Oberflache
umfalt, da-        Trennmltteimamtrial sine Dicke von dtwa 20- mn durch
gekennzeichnet, dalBder Oberzug aus e0-      hat. nem Material bestbht,
welches esne elektrische  so Disaffinitat fir die Tonerpartikel hat.
12. Verfahren zur BlIdung einer elektrographischen. :  :-: Abbildung,
welches die fbigenden Schditte auf-::: 3. Abblidungsvorrichtung  auf
Flassigtonerbasis,       welst:                                     ..:  .
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a) Ausbilden einer elektrostatischen Abbli-        formation diimage pour
attirer des partloules dung auf ehnem beweglichen Trager mit er-
vers lesdites premleres regions, et , sten und zwelten Bereichen mit ersten
und          (2) un moyen d'inhibitlon (22) pourempecher zwelten Spannungen
Jeweils;                        Io d6pot de particules de toner sur la
suface b) Bewegen des Tragers in die Nahe elner   5       de l'eiectrode
pendant la r6v6lation .de l'Ima- Entwicixungselektrode, welche auf elner
ge, ledit moyen d'inhibitiondomprenant unre : Spannung ist, die zwischen
den ersten und          vltement de d6charge (22) plac6 sur la surfa-
zweiten Spannungen liegt;                          ce de Ieilctrodo
en.vis-a-vbs de la surface.de c) Aufbringen des Flissigtoners, weicher ge-
formation d'Image, ladene Tonerpartikel enthalt, zwischen den   10
oaracterise en co quo ledit revltement comprend. Trager und die
Entwicklungselektrode zum         un materiau polymere et un additif qui
augment: Abscheiden von Tonerpartikel auf den ersten      la oonductivit6
6lectrique. Tellen des Tragers; und d) Unterdricken des Ausbreltbns der
Toner-   2. Electrode rev6latrice (17).destineo.a un apparell.. partikel
auf der Elektrodej wahrenddem die  15  6lectrophoretique de formation
d'image a partir Tonerfltsslgkelt zwischen dem Trager und        d'un
tonerliquide, comprenantun support mobile der Entwicidungselektrode
aufgebracht wird,     (12) qul porte une Image 6lectrostatique Incluant...
indem eh Trennmittelmaterlal als Oberzug        des regions dOInformation
et des regions d'arrli-- auf der Oberflache hiervon vorgesehen wird,
re-plan, et comprenant un liquids r6vlateur (106); welche dern Trager
zugewandt ist,       20       qul contlent des particules.de toner charg.s
et. dadurch gekennzolchnet, daildas Material sine      qul ost appiqu6
entro lo support et ielectrode elektrische Dlsaffinitit ffr die
Tonerpartikel hat.  pour rvelerl 'image par 6lectrod6positlon de par-:
ticules de toner sur lea regions d'informatlon du ...... 13. Verfahren nach
Anspruch 12, bel der das            support, ladibt electrode ayant une
surface en: Trennmittelmaterlal elektronegativ ist.    25      via-A-vis du
support et un moyen d'inhbitljon (22) sur ladite surface pour empecher le
d6pot de par-: .  : :14. Verfahren nach Anspruch 12 oder 13, bel dem
ticules de toner sur ladito surface pendant la re- : : das
Trennmittolmaterial sin Fluorosillconpolymer   velatlon de lMlmage, sachant
quo leditrmoyen dln-: . ... aufweist.
hibition comprend un revltoment (22) sur ladite. * 30    surface,
caract6ris6e en ce quo ledit revatement. 15. Verfahren nach ehnem der
AnsprOche 12 bis 14,      est fait d'un mat6riau qul pr~sente une repulsion
bel dem das Trennmittelmaterial eonen leItenden    6lectrique pour lesdits
particules deotoner. *  Zusatz enthalt. 3. Appareil de. formation d'image a
base d'un toner 35     liquide, qul comprend: ........ .. . Rovendlcatlons
a) une surface. mobile (12) de formatlon -. d'image; w .     1. Appareil de
formation d'Image i base d'un toner        b) des moyens (13, 14) pour
produlre une Ima- liquids, qul comprend:                                ge
6lectrostatique latento sur la surface de. a): une surface mobile (12) de
formation   40      formation d'image, ladite image compronant :dimage;
des premilres et secondes r6glons aveoc des..' b) des moyens (13,14)
pourproduireune Ima-         premibre et seconde tensions respectives, ot t
; ge 6lectrostatique latente sur la surface de       c) un poste de
r6velation (15) comprenantune formation d'image, ladite Image comprenant
source de liquids rev6lateur (16) qui contlent des premleres et secondes
regions avec des   45    des particules de toner chargess, ledit posts.
premibre et seconde tensions respectives; et       6tant operationnellement
associl la surface' c) un poste de revelation (15) comprenant une      de
formation drimage pour amener ledit liqu.- source de liquids r6v6latbur
(16) qui contlent     de r6v6lateur en contact avec elle, r6v6lant de des
particules de toner charg6es, ledit poste      ce fait l'image latente en
effectuant le trans- 6tant operatlonnellement assocIl a la surface   6o
fert des particules de toner sur ladite Image; de formation d'image pour
amener ledit lIqul-   ledit posts de revelatlon comprenant une electro- de
en contact avec elle, rev6lant de co falt     de rlv6latrice (17) conforms
Ala revendlcation 2, I'imags latent. en offectuant le transfert des
chargee a une tension intermedlalre entre leadl- particules de toner sur
ladits image;           tea premilre et seconds tensions sur la surface
ledit posts de revelatlon compronant:  c    s      de formation d'imago
pour attirer des partlcules (1) une electrode rlvolatrice (17) charg6e a
vers lesdites premleres reglons.. une tension interm6diaire entre leadlies
pre- -miere et seconds tensions sur la surface de  4. Appareil selon la
revendication 3, dans lequel ls-. a~~~~~~~~~~~~    11111111111i111111111
11111 JII - 
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S   * dit mat6riau de d6charge contient un additif qul   ledit materiau de
d6charge est. lectronegatlLf augmenbs la conductivite electrique.
-.. .... .- ;g, ^P augmonte Ia conductlvit6 6loctriquo.            14.
Proc6d6 selon la revendicatbon 12 ou 13, dane leo- -" :   . .. 5. Appsreil
selon l'une quelconque des revendica-      quel le materiau de decharge oet
un polymere deo tions I ou 4, dans lequel ledit additif represento   s
type silicone fluor6.           -'         - - moins de 1% en polds
environ. 15. Proc6de selon I'une quelconque des revondica- 6. Apparell
selon l'une quelconque des revendica-     tlons 12 a 4, dane loquel le
materiau de d6charge tons 2, 4 ou 5, dans loquel la resIstivite du mat6-
contlent un additif conducteur. rlau de decharge est comprise dans la
fourchettb  10 1010 A 1013 ohm-cm. 7. Appareil selon la revendication 6,
dana loquel la resistit6 du mat6riau de decharge est comprise dane la
fourchette 1011 a 1012 ohm-cm.     15 8. Apparell selon l'une quelconquedes
pr6c6dentes revendications, dans loquel le mat6riau de d6- r- charge est
6lectron6gatif;                                             ' 20 y<,  9.
Apparell selon 'une quelconque des pr6cedentes revendications, dana lequel
Io materiau de de- charge eat un polymere de type silicone fluor6. 10.
Appareil selon l'une quelconque des pr6cedentbs   25 revendicatlons, dens
lequel le mat6riau de de- charge a une epaisseur comprise entre 2 et 100
'micrombtres environ. 11. Apparell selon la revendicatbon 10, dens lequel
30 ledit materiau de decharge a une epalsseur d'en- viron 20 micrometres.
12i Procede pour former une Image electrographi- que, qui comprend les
etapes consistent a:  35 a) former, sur un support mhobile, une image
Alectrostatique qul comprend des premieres et des secondes rlgions avec
respectivement des premlero et seconde tensions, b) amener le support A
proximite d'une Mlo-  40 trode revelatrice maintenue A une tension In-
termrdialre entre lesdites premlire et secon- de tensions, c) appliquer un
toner liquldo qul contlent des particules de toner chargees entre le
support  45 et l'electrode revelatrice pour deposer des particules de toner
sur les premieres regions du support. et d) supprimer relectrodlposetion
des particu- les de tonersurl'electrode, tandi que letoner  5o liquido est
appliqu6 entre Io support et l'61ec- trode rvMlatrico, par revitement de Ia
surfa- ce de cello-cl qui oet en vis-a-vis du support A l'alde d'un
materiau de dlcharge, caracterise en ce que ledit materiau presentb une  65
' ' '  ' repulsbon electrique pour les particules de toner. 13. Prooede
selon la revendlcation 12, dansl lequel 9    


