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systems. These. separate systems add to the ex- pense and complication of
such systems and reduce FIELD OF THE INVENTION
their reliability. The present invention relates generally to elec-   5
SUMMARY OF THE INVENTION trophotography and more particularly to
multi-color liquid toner replenishment systems.                     The
present invention seeks to provide Improved multi-color liquid toner
electrophotographic appara- BACKGROUND OF THE INVENTION
tus. 10      In particular the present invention seeks to re- Liquid toner
compositions for use in liquid toner  duce the complexity of such apparatus
by reducing imaging systems normally comprise a carrier liquid  the number
of liquid carrier and/or charge director re- and toner particles. These two
components deplete    plenishment systems, preferably to one system of at
different rates from a liquid toner supply reservoir  each type, for
replenishment of all the colors. which is normally part of such systems.
The relative   15  There is thus provided in accordance with a pre-
component depletion rates are dependent on the per-  ferred embodiment of
the present invention multi-col- cent coverage of the images produced by
the imaging  or liquid toner electrophotographic apparatus includ- system
and on other factors.                        Ing an image bearing surface,
apparatus for develop- Imaging systems, be they printers or copiers,    ing
an image on the image bearing surface using a generally produce a variety
of images having a wide   20   plurality of liquid toners of different
colors each in- range of print coverage. In general, the relative deple-
cluding carrier liquid and pigmented particles and ap- tion rates of the
various components of liquid toner  paratus for transferring a developed
Image from the will depend on the print coverage. It is well known that
Image bearing surface to a substrate, wherein the ap- the balance between
the various components of a liq-  paratus for developing includes a
plurality of colored uid toner can have a strong effect on the quality of
25  liquid, toner reservoir volumes, each for a different printed Images,
therefore most Imaging systems have  color, which are separated by a
barrierwhich prevents replenishment systems. These systems include re-
pigmented particle communication therebetween and plenishment with toner
concentrate, having a relative-  permits communication of carrier liquid
therebetw- ly high percentage of particles and also containing  een.
carrier liquid, and with carrier liquid free of toner par-  30  In
accordance with a preferred embodiment of tides. One or both of these
replenishment compo-    the Invention, the apparatus for developing
compris- nents may have charge director added thereto, or     es a carrier
liquid supply reservoir which communi- charge director may be supplied in a
separate charge  cates with the plurality of colored liquid toner reser-
director replenishment solution.                     voir volumes via a
barrier which prevents pigmented Toner concentrate is added whenever the
liquid  35   particle communication therebetween and permits toner becomes
depleted of toner particles. The con-  communication of carrier liquid
therebetween. centration of toner particles may be determined by
Preferably the barrier comprises a membrane de- measuring the optical
density of the liquid toner com-  fining passages of diameter between 0.3
and 0.6 mi- position in the reservoir. Carrier liquid is supplied  crons.
whenever the total amount of liquid toner In the reser-  40  Additionally
in accordance with an embodiment voirfalls below a certain level. Charge
directormay be  of the invention, the carrier liquid supply reservoir Is
added when the conductivity of the solution is re-  in direct communication
via the barrier with each of duced.
the plurality of colored liquid toner reservoirs sepa- An
exemplarysystemforthe replenishmentof liq-    rately. uld toner components
is described in U.S. Patent  45    Alternatively the carrier liquid supply
reservoir 4,860,924. Another such system Is shown In GB-A-2    communicates
via the plurality of colored liquid toner 177 626.
reservoirs in a series arrangement. The liquid carrier supply generally
includes appa-   In a preferred embodiment of the invention the ratus for
the measurement of the liquid level in the re-  apparatus includes liquid
level indicator apparatus re- servoir, and a series of pumps and orvalves
which are  50  sponsive to the total quantity of liquid toner in the liq-
operated In response to a signal from the measure-   uld toner reservoir
volumes, and carrier liquid supply ment system to replenish the carrier
liquid in the re-  apparatus responsive to the liquid level indicator ap-
servoir by pumping or otherwise transporting carrier  paratus for supplying
carrier liquid to the liquid toner liquid from the carrier liquid
replenishment supply.  reservoir volumes. In a preferred embodiment of the
In color systems, liquid toners of different colors  55  Invention the
carrier liquid is supplied into the supply are required, each having a
separate replenishment   reservoir. system for tonerparticle concentrate
and for carrier    In a preferred embodiment of the inventin, liquid,
including separate measurement and supply    where the liquid toner
includes charge director in the 2 



3                   EP 0 540 511 B1                 4 carrier liquid, the
apparatus also includes charge di-  atively associated with photoconductive
drum 10 is rector concentration measurement apparatus re-
photoconductor charging apparatus 11 and imaging sponsive to the
concentration of the charge director  apparatus 12, for providing a desired
latent image on in the carrier liquid, and charge director supply appa-
drum 10. The latent image normally includes Image rat  responsive to the
charge director concentration   5   areas at a first electrical potential
and background apparatus for supplying charge director to the reser-  areas
at another electrical potential. voirvolumes. In a preferred embodimentof
the inven-    Also associated with photoconductive drum 10 tion the charge
director concentration apparatus is  are a multicolor liquid developer
spray assembly 14, responsive to the concentration of the charge director
a developing assembly 16, an excess liquid removal in the carrier liquid In
the carrier liquid supply reser-  10  assembly 18, an intermediate transfer
member 20 voir, and the charge director is supplied to the carrier  and a
cleaning station 22. The above-mentioned as- liquid supply reservoir.
semblies are described in greater detail in commonly A There is further
provided multi-color liquid toner  assigned  PCT  Patent Application Serial
No. electrophotographic apparatus including an image   PCT/NL90/00069.
bearing surface, apparatus for developing an image   15  The developing
assembly 16 preferably includes on the image bearing surface using a
plurality of liquid  a developer roller electrode 17 spaced from the pho-
toners of different colors each including carrier liquid  toconductive drum
10 and typically rotating in the and pigmented particles and apparatus for
transfer-  same sense as drum 10, as indicated by arrows 19. ring a
developed Image from the Image bearing sur-  This rotation provides for the
surface of drum 10 and face to a substrate, wherein the apparatus for
devel-  20  roller 17 to have opposite velocities in their region of oping
includes a plurality of colored liquid toner reser-  propinquity. voir
volumes, each for a different color, liquid level in-   Photoconductive
drum  10, photoconductor dicator apparatus responsive to the total quantity
of  charging apparatus 11 and imaging apparatus 12 liquid toner in the
liquid toner reservoir volumes and  may be any suitable drum, charging
apparatus and carrier liquid supply apparatus responsive to the liq-  25
imaging apparatus such as are well known in the art. uid level indicator
means forsupplying carrier liquid to  Developing assembly 16 is of
particular construction the liquid toner reservoir volumes.
several embodiments of which are described in detail In a preferred
embodiment of the invention the  in the above referenced PCT application.
liquid toner reservoir volumes are separated by a bar-  Excess liquid
removal assembly 18 typically in- rler which prevents pigmented particle
communica-  30   cludes a biased squeegee roller preferably formed of tion
therebetween and permits communication of car-  resilient conductive
polymeric material, and charged rier liquid therebetween.
to a potential of several hundred to a few thousand volts with the same
sign as the sign of the charge on BRIEF DESCRIPTION OF THE DRAWINGS
the toner particles. 35      Intermediate transfer member 20 may be any The
present Invention will be understood and ap  suitable intermediate transfer
member such as those preciated more fully from the following detailed de-
described in commonly assigned U.S. PatentApplica- scription, taken in
conjunction with the drawings in  tions 306,062 filed Feb. 6, 1989, and
393,649 filed which:                                             August
14,1989 and is arranged for electrophoretic Fig. 1 Is a generalized
illustration of multi-color  40  transfer thereto of the image from the
image bearing electrophotographic apparatus constructed and  surface.
Intermediate transfer member 20 Is prefer- operative in accordance with a
preferred embodi-  ably associated with a pressure roller 24 for subse-
ment of the present invention; and             quent transfer of the image
onto a further substrate Fig. 2 Is a simplif led Illustration of a top view
of  25, such as paper, preferably by heat and pressure. an alternative
embodiment of toner reservoir ar-  45  A fuser 26 may be associated with
the substrate 25, rangement constructed and operative In accor-  for fixing
the image thereon, if required. Cleaning sta- dance with an embodiment of
the present inven tion 22 may be any suitable cleaning station, such as
tion.                                          that described in U.S.
Patent 4,439,035. In accordance with a preferred embodiment of DETAILED
DESCRIPTION OF PREFERRED.            50  the invention, after developing
each image in a given EMBODIMENTS
color, the single color image is transferred to inter- mediate transfer
member 20. Subsequent images In Reference is now made to Fig. 1 which
illustrates  different colors are sequentially transferred onto in- a
multicolorelectrostatic Imaging system constructed  termediate transfer
member 20. When all of the de- and operative in accordance with a preferred
embodi-  55  sired images have been transferred thereto, the com- 



ment of the present Invention. As seen In Fig. 1, there  plete multi-color
Image is transferred from transfer is provided an image bearing surface
typically em-  member 20 to substrate 25. Pressure roller 24 there- bodied
in a rotating photoconductive drum 10. Oper-  fore only produces operative
engagement between 3    5                   EP 0 540 511  B1
6 intermediate transfer member 20 and substrate 25   particles are formed
with tendril like  extensions and when transfer of the composite image
tosubstrate 25  have an average diameter of about 1.5 microns as takes
place.                                       measured by a Shimadzu Model
SA-CP3 Centrifugal Alternatively, each single color image is transfer-
Particle Size Analyzer (Shimadzu Corp. Kyoto, Ja- red to the paper after
its formation. In this case the   5   pan). paper is fed through the
machine once for each color or is held on a platen and contacted with
intermediate  Cyan Toner transfer member 20 during Image transfer. As a
fur- ther alternative, the intermediate transfer member is  Step I: 1400
grams of Elvax II 5950 resin (Du- omitted and the developed single color
images are  10  Pont) and 700 grams of isopar [err] (Exxon) are mixed
transferred sequentially directly from drum  10 to sub-  and  heated in a
Ross oil jacketed double planetary strate 25.
mixer with an oil temperature of 130 C for one hour. According to a
preferred embodiment of the in-  1900 grams of isopar [err] preheated to
[err] are vention, excess liquid, containing toner particles of  added and
mixing is continued for an additional hour. the particular color being
printed, is collected from   15  The heat is turned off and mixing is
continued until cleaning station 22, excess liquid removal assembly  the
temperature drops to [err]. 18 and developer assembly 16 and supplied to a
sep-   Step II: 1067 grams of the resulting mixture is arator 30 which is
operative to separate relatively  mixed with 1210 grams of isopar [err],
17.6 grams of clean carrierliquid from the various colored toner par-
Lionol Blue FG 7351 and 5.85 grams of Aluminum tides. The separator may
typically be of the type de-  20  Stearate and charged into a Union Process
S-1 attri- scribed in commonly assigned U.S. Patent Appiica-  tor, filled
with 0.47625 cm (3/16") carbon steel balls. tion 319,124,  filled March 6,
1989. Clean carrier liquid  The material Is ground for 23 hours with the
cooling is supplied from separator 30 to a carrier liquid reser-  system of
the attritor set to about [err]. The resultant voir 32, which also may
receive additional supplies of  particles are formed with tendril like
extensions and carrier liquid, as necessary, from a supply container  25
have an average diameter of about 1.1 microns. 67. Carrier liquid from
reservoir 32 is supplied to cleaning station 22.
Magenta Toner Multicolor toner spray assembly 14 receives sep- arate
supplies of colored toner from four different re-  Step I is the same as
step I for the Cyan toner. servoirs 40, 42, 44 and 46, typically
containing. Yei-  30  Step II: 1033.35 grams of the resulting mixture is
low, Magenta, Cyan and Black liquid toners respec-  mixed with 1231 47
grams of Isopar [err], 23.377 grams tively. Pumps 48, 50, 52 and 54 may be.
provided   of Lionol Rubin D-4576, 1.95 grams of Sicometh Yel- along
respective supplyconduits 56, 58,60 and 62 for  low D-1350 and 5.86 grams
of Aluminum Stearate providing a desired amount of pressure to feed the
and charged Into a Union Process S-1 attritor, filled colored toner to
multicolor spray assembly 14.  35  with 0.47625 cm (3/16") carbon stel
balls. The ma- A preferred set of toners for use in the present in-  terial
is ground for 25 hours with the cooling system vention Is produced by the
following process:      of the attritor set to about [err]. The resultant
partic- les are formed with tendril like extensions and have Black Toner.
an average diameter of about 1.4 microns. 40 Step 1: 1000 grams of Elvax II
5950 resin (Du-  Yellow Toner Pont) and 500 grams of Isopar [err] (Exxon)
are mixed and heated In a Ross oil Jacketed double planetary    Step I Is
the same as for Cyan toner. mixer (Charles Ross and Son, Hauppauge, NY)
with      Step I: 422.8 grams of the resulting mixture, an oil temperature
of [err] for one hour. 250 grams   45  843.4 grams of Isopar[err], 12 grams
of Lionol Yellow of Mogul-[err] carbon black, wetted with 500 grams of  FG
1310 and 1.6 grams of Aluminum Stearate are Isopar [err] is added to the
mixer and the mixing is con-  ground together in a Dynomill model KDL 1.4L
(Willy tinued for an additional hour at a speed control setting  A.
Bachofen A.G., Basie, Switzerland) containing 2- of 6. 2000 grams of
Isopar[err], preheated to[err] are  2.5 mm zircon media, while cooled to
[err] for 4 added and mixing is continued for an additional hour.  50
hours. The resultant particles are formed with tendril The heat is turned
off and mixing is continued until  like extensions and have an average
diameter of 



the temperature drops to [err].                     about 1.42 microns.
Step II: 1150 grams of the resulting mixture is   In each case the toner
particles are formed with mixed with 850 grams of Isopar [err] and charged
into  a plurality of fibrous extensions or tendrils as descri- a Union
Process S-1 attritor (Union Process, Akron,  55   bed in U.S. Patent
4,794,651. OH), filled with OA7625 cm (3/16") carbon steel balls.  Toner is
made by diluting this concentrated ma- The material is ground for 61 hours
with the cooling  terial to 1.5% solids by adding additional isopar[err].
system of the attritor set to about[err]. The resultant  Charge director as
Is known in the art is added to 4    7                   EP 0 540 511 B1
8 charge the toner particles. Preferably the charge di-  charge director
solution from supply container 68 into rectors described in oommonly
assigned U.S. Patent  reservoir 32. U.S. Patent 4,860,924 shows exemplary
application
...........................................................................
..................................354,121 filed May 22, 1989, i used.
apparatus for carrying out the charge director replen- In a preferred
embodiment of the present inven-  ishment function. tion the conductance of
each of these liquid toners is   5     It will be appreciated that both the
liquid levels adjusted to be the same. A value of 60 picomhos has  and
charge director levels are automatically main- been found to be a suitable
conductance.          tained uniform for all of the reservoirs 40, 42, 44
and In an alternative preferred embodiment of the In-  46 by the flow of
the carrier liquid through the barriers vention the charge directors
disclosed in commonly  under gravity. assigned U.S. Patent 7/533,765
entitled IMPROVED   10  Each of thereservoirs 40,42,44 and 46 also typ-
CHARGE DIRECTOR COMPOSIONS FOR LIQ-                 ically receives an
input of recycled toner of a corre- UID DEVELOPER, is used. These charge
directors     sponding color from developer assembly 16. have the unusual
characteristic that the charge direc-  According to a preferred embodiment
of the in- tor is associated only with the toner particles and  vention,
the barriers 100 each comprise a membrance none of the charge director is
dissolved in the carrier  15  defining passages of diameter small enough to
stop liquid.                                             passage of toner
particles without clogging, but large Associated with each of reservoirs
40,42,44 and  enough to allow free flow of carrier liquid and charge 46 are
typically provided containers 66 of concentrat-  director if present The
passages have a diameter ed toner material.
preferably between 0.3 and 0.6 microns. According to a preferred embodiment
of the In-  20  In practice hole size is dependent on the toner vention,
the individual reservoirs 40, 42, 44 and 46  particle and charge director
sizes and is chosen to are separated from adjacent reservoirs by a barrier
suit the particular toner. Some charge directors will 100, which prevents
pigmented particle communica-  notpasscompletey through  a membrane having
pas-. tion therebetween but permits communication of car-  sages suitable
for blocking the toner particles. In rier liquid therebetween. According,
in accordance   25  these cases separate conductivity measurement and with
a preferred embodiment of the invention, carrier  charge director supply
systems may be required for liquid is provided to each of reservoirs
40,42,44 and  each of the colored toner reservoirs. 46 via barriers 100
from carrier liquid reservoir 32.  Smaller passage diameters can be
utilized If pas- Measurement of the liquid level is preferably per-  sage
of charge director is not desired, as for example formed by the use of a
float mechanism 120 In any   30  if the charge director of U.S. Patent
Application one of the individual reservoirs or in the liquid reser-
7/533,765 is used orif the charge directorlevel for the voir 32. When the
liquid level is low, a signal from float  different toners is to be
different forthe different color mechanism 120 activates a carrier liquid
dispenser  toners. .For this later embodiment of the invention, control to
open valve 124, to allow a predetermined  separate conductivity measurement
and charge di- amount of carrier liquid to flow from a carrier liquid re-
35  rector supply systems are provided for each. color to- fil bottle 67
Into carrier liquid reservoir 32.     ner. The optical density of each of
the colored toner   A suitable membrane is commercially available
dispersions is preferably separately measured by an  from Nuclepore
Corporation of Pleasanton, CA, un- optical density measurement circuit 130.
Exemplary  der the trade name Nuclepore... This membrane Is forms of such
apparatus are shown in U.S. Patents  40  very thin, has a flat surface and
has geometric shap- 4,579,253 or 4,860,924. A signal responsive to the  ed,
nearly circular passages. density is fed into a toner dispenser control
system   In theembodimentof Fig. 1, the carrier liquid sup- 132 which is
operative to dispense a given amount of  . ply reservoir communicates in a
series arrangement toner concentrate from containers 66 into the specific
with colored liquid toner reservoirs 46, 44, 42 and 46. reservoir.
45  In accordance with an alternative embodiment illu- If one of the charge
directors of the above men-  strated in Fig. 2, the various colored liquid
toner re- tioned U.S. Patent Application 7/533,765,is used,  servoirs, here
indicated by reference numerals 70, 



then no replenishment of charge director separate   72, 74 and 76, are
arranged around a central carrier from the toner concentrate is believed
necessary. On  liquid reservoir 78 and are separated from each other the
other hand if the charge directorof U.S. PatentAp-  50  and from reservoir
78 by a barrier 102 which may be plication 7/354,121 is used or if
conventional charge  functionally identical to barrier 100. directors are
used then separate replenishment of      It will be appreciated by persons
killed in the art charge director may be required. In this case conduc-
that the present invention is not limited to what has tivity measuring
apparatus 140 is used to determine  been particularly shown and described
hereinabove. a low conductivity condition, preferably In reservoir  55
Rather the scope of the present invention is defined 32. If a low
conductivity condition exists, ten a signal  only by the claims which
follow: from apparatus 140 activates a charge director con- trol circuit
142 to release a measured amount of 5    *   C   L  M  S   * Claims
prevents pigmented  particle communication therebetween and permits
communication of car- 1. Multi-color liquid toner electrophotographic ap-
rier liquid therebetween. paratus comprising: an image bearing surface
(10);          5   5. Apparatus according to claim 4 wherein said car-
means (16) fordeveloping an image on the       rier liquid supply reservoir
(78) Is in direct commu- image bearing surface using a plurality of liquid
nication via said barriers (102) with each of the toners of different
colors each comprising carrier    plurality of colored liquid toner
reservoirs (70, 72, liquid and pigmented particles; and
74, 76) separately. means (20) for transferring a developed   to image from
the image bearing surface to a sub-    6. Apparatus according to claim 3
and wherein said strate,
carrier liquid supply reservoir (32) communicates wherein the means for
developing In-            with said plurality of colored. liquid toner
reser- cludes a plurality of colored liquid toner reservoir   voirs (40,42,
44, 46) in a series arrangement. volumes (40,42,44,48) each for a
differentcolor,  15 characterized in that                              7.
Apparatus according to any of the preceding the reservoir volumes are
separated by a        claims wherein said barriers comprise membrane
barrier (100) which prevents pigmented particle       defining passages of
diameter less than about communication therebetween and permits com-
0.6 microns. munication of carrier liquid therebetween.   20 8. Apparatus
according to any of the preceding 2. Multi-color liquid toner
electrophotographic ap-       claims wherein said barriers comprise
membrane paratus comprising:                                   defining
passages of diametergreaterthan about an image bearing surface (10);
0.3 microns. means (16) for developing an Image on the   25 image bearing
surface using a plurality of liquid  9. Apparatus according to any one of
the preceding toners of different colors each comprising carrier    claims
wherein said liquid toners also include liquid and pigmented particles; and
charge director In said carrier liquid, said appara- means (20) for
transferring a developed         tus also including: image from the Image
bearing surface to a sub-   30         charge director concentration
measure- strate,                                               ment means
(140) responsive to the concentra- wherein the means for developing in-
tion of said charge director in said carrier liquid; dudes a plurality of
colored liquid toner reservoir   and volumes (40, 42, 44, 46), each for a
different col-     charge directorsupply means (142 68) re- or,
35       sponsive to. said. charge director concentration liquid level
indicator means (120) respon-      measurement means for supplying charge
direc- sive to the total quantity of liquid toner in said liq-  tor to said
reservoir volumes. uld toner reservoir volumes; and carrier liquid supply
means (67,122, 124)   10. Apparatus according to claim 4, wherein said liq-
responsive to said liquid level Indicator means for   40  uid toners also
include charge director in said car- supplying carrier liquid to said
liquid toner reser-  rier liquid, said apparatus also including: voir
volumes.                                               charge director
concentration measure- ment means (140) responsive to the concentra- 



3. Apparatus according to claim 1 and also compris-       tion of said
charge director in said carrier liquid in ing;
45       said carrier liquid supply reservoir and liquid level indicator
means (120) respon-            charge directorsupply means (142,68) re-
sive to the total quantity of liquid toner in said liq-  sponsive to said
charge director concentration uld toner reservoir volumes; and
measurement means for supplying charge direc carrier liquid supply means
(67, 122, 124)      tor to said carrier liquid supply reservoir. responsive
to said liquid level indicator means for  50 supplying carrier liquid to
said liquid toner reser- voir volumes.
Patentanspriche 4. Apparatus according to any of the preceding       1.
Elektrophotographisches  Vieffarben-Flfsslgto- claims wherein the means for
developing com-  55    ner-Bllderzeugungsgerdt, mit prises a carrier liquid
supply reservoir (32) which         elner bildtragenden FlAche (10),
communicates with the plurality of colored liquid          :ener
Einrichtung (16).zum Entwickeln el- toner reservoir volumes via barriers
(100)which       nes Bides auf der biidtra4genden FlIAche unter 6    11
EP 0 540 511 B1                   12     *    C  L  M  S    * Verwendung
enerVielzahi von FilOssigtonern un-     sin Versorgungsreservoir (32) fOr
sine Trager- tbrechiedlicher Farben, von denen jederelne Tra-   fIlssigkeit
enthalt, welchesmmit elner Vieizahl von gerflmssigkelt und pigmentierte
Telichen enthilt,  Farbflflsmigtoner-Reservoir-Volumina Ober Bar- und
rieren (100) kommuniziert, die verhindern, dall elner Einrichtung (20) zumr
Obertragen el-   5   pigmentierte Telichen zwlschen den Volumina nes
entwickelten Bildes von der bildtragenden      kommunizieren, und die esne
Kommunikation der Flache auf sin Substrat,
Tragerflflssigkeit zwlschen den Volumina zulas- wobel die Einrichtung zum
Entwickeln ei-      sgn. ne Vieizahl von Farb-Fimssigtoner-Reservoir-
Volumina (40,42,44,46) enthalt und zwarjeweils  iO  5. Gerat nach Anspruch
4, bei dem dam Versor- sines fOr sine unterschledliche Farbe, dadurch
gungsreservoir (78) ffrdie Trigerfirssigkeit Ober gekennzelchnet,
die Banleren (102) direkt und getrennt in Stro- daB die Reservoir-Volumina
durch sine         mungsverbindung mit jedem der Vieizahi der "I Barriers
(100) getrennt sind, weiche verhindert;   FarbflOssigtoner-Reservolrs
:(70,. 7-2 74, 78) dag die pigmentierten Tellchen zwlschen den Vo-  t6
steht. lumina komrnmunizieren, und die sine Kommuni- kation der
Trigerflissigkelt zwischen den Volu-  6. Gerat nach Anspruch 3, bei dem das
Versor- mina erlaubt.                                      gungsreservoir
(32) fOr die Trdgerfihissigkeit mit derVisizahl der
Farbflflssigtoner-Reservoirs (40, 2. Elektrophotographisches
Vielfarbon-Fflmssigto-  20  42, 44, 46) In einer Reihenanordnung kommunl-
ner-Gerit, mit                                     ziert. einer
biidtragenden Flache (10), elner Einrichtung (18) zum Entwickeln e1-  7.
Gerat nach Irgendelnem dervorhergehenden.An-. nes Bildes auf der
bildtragenden Flfche unter      sprfche, bei dem die Barrieren esne Membran
Verwendung sinerVisizahi von FOlmsigtonern un-  25  aufweisen, die
Durchgange mit elnem Durch- terschiedlicher Farben, von denenjedereine Tra
messer von weniger als ca 0,6 Micron festlegt. gerflOssigkeit und
pigmentierte Telichen.enthilt, und
8. GerAtnach irgendeinem dervorhergehenden An- elner Einrlchtung (20) zum
Obertragen si-     sprfche, bei dem die Barrieren sine Membran nes
entwickelien Bildes von der bildtragenden   30  aufwelsen; die Durchgange
mit sinem Durch- Flfche auf sin Substrat,                           messer
von mehr ais cm 0,3 Micron festlegt. wobel die Einrichtung zum Entwickeln
si- ns Visizahl von FarbfilOssgtoner-Reservoir-     9. Gerat nach
irgendeinem dervorhergehenden An- Volumina (40,42,44,48) enthllt, und
zwarjedes      sprfche, bel dem die Flsesigtoner auch elnen La- fhr sine
untermchiedliche Farbe,           35      dungmdlrektor in der
TrAgerfilisegkelt enthalten emner Anzelgeeincehtung (120) filr den
und wobel das Gerat ferner enthlit:' Flfsslgkeitspegel, die auif die
Gesamtmenge des          sine KonzentrationsmeBeinrichtung (140)
Fltissigtoners in den Flissigtoner-Reservoir-      fOr den Ladungsdirektor,
die auf die Konzentrati- Volumina anspricht, und
on destLadungsdirektors in der TrAgerflmssigkelt oener
Versorgungseinrichtung (67, 122,  4u anspr.cht, und 



124)frFi~issigtonerdieaufdieAnzelgsvonichtung           sine
Versorgungseinrichtung (142, 68) fOr ffOr den Fiismlgkeitspegel anspricht,
um Trigerflus-  den Ladungsdirektor, die auf die Konzentrations- sigkeit
den Filssigton-Reservoir-Volumina zuzu--   meleinrichtung f Or den
Ladungsdirektor an- f~hren.
spricht, um den Ladungsdirektor den Reservoir- 45      Voiuminazuzulflhren.
3. Gerat nach Anspruch 1, welches enthalt sine Anzelgeeinrichtung (120) fr
.einen    10. Gerat nach Anspruch 4, bel dem die FROssigtoner
FiOssigkeitmpegel, die auf die Gesamtrnenge des    auch einen
Ladungsdirektor in der Tragerflussig- Flfmssigtoners In den
Fifmssigtoner-Reservoir-     kelt enthalten.und wobei das Gerat ferner auf-
Volumina anspricht, und                    so      weist: sine
Versorgungmeinrichtung. (67, 12,             eine
KonzentrationsmeBeinrichtung (140) 124)fflrTrlgerfllmsslgket, die auf
dieAnzeigeein-  fOr den Ladungsdirektor, die auf die Konzentrati- richtung
fOr den Flussigkeitspegel anspricht, um.  on des Ladungsdirektors In der
Tragerflssigkelt TrAgerfilOssigkeft den Flissigtoner-Reservoir-     in dem
TrgerfilOssigkeit-Versorgungmreservoir Volumina zuzufrihren.
.5s        anspricht und. sine Ladungsdirektor-Versorgungseinrich- 4. Gert
nach irgendeinem dervorhergehenden An-         tung,(142, 68), die auf
dle..KonzentrationsmeR- sprlche, bei dem die Enrichtung zumEntwickeln
elnrichtung fOr den L dungmdlnektor anspricht, 7    13            EP 0 540
511 B1                14   *  C  L  M  S  * urn den Ladungsdirektor dem
TragerfflOssigkelt-          un moyen (120) indicateur de niveau de Ii-
Versorgungereservoirzuzufuhren.                     quids, sensible a la
quantiti totale de toners liqui- de so trouvant dans lesdits compartiments
for- mant reservoirs de toners liquldes; et Rovendlcations
5    .        un moyen (67, 122,124) d'ailmentation en liquide transporteur
sensible audit moyen Indica- 1. Appareil d'6eectrophotographie A toners
liquides    teur de niveau do liquide pour fournir le liquide polychromes
comprenant:                            transporteur auxdits compartiments
formant re- une surface (10) de support d'image;          servoirs de
toners liquides.    A un moyen (16) pourdevelopperune image   10 surla
surface de support dimage en. utillsant une  4. Appareil selon Pune
quelconque des revendica- pluralite de toners liquIdes de differentes cou-
tions precedentes, dans Isquel le-moyenpour de- leurs comprenant chacun un
liquids transporteur    velopper une Image comprend unireservoir (32) et
des particules pigmentess; et                   dsalimentation  en  liquids
transpotteur qui un moyen (20) pour transferer une image   15  communique
avec la pluralite de compartiments developpee depuis la surface de support
drimage    formant reservoirs de toners liquides colores, via jusqu'a un
substrat,                               lee barrieres (100) qui empechent
une communi- appareil dans lequel ie moyen pour deve-      cation des
particules pigmentees entre ces lopper une image comprend une pluralilt de
compartiments et permettent uns communica- compartiments (40, 42, 44, 46)
formant reser-  20  tlon du liquids transportbur entre. ces comparti- volrs
de toners liquides colorbs, dont chacun est   ments. destine A une couleur
diffhrents, ceracterise en ce que
5. Appareil selon la revendlcation4, dans lequel le-. lea compartiments
formant reservolrs          dit reservoir (78) d'alimentation en liquid.
trans- sont separes par une barribre (100) qui empeche   25  porteur est en
communication directeo. via leadl- une communication des particules
pigmenties        tee barribres (102), avec chaque reservolr de la entre
ces compartiments et permet une commu-       pluralite de reservoirs
(70,72,74,76) d'une fagori nication du liquids transporteur entre ces
separea. compartiments. 30  6. Appareil selon la revendication 3 et dans
lequel 2. Appareli d'61ectrophotographie A toners liquides    ledit
reservoir (32) d'alimentatlon en liquids polychromes comprenant:
transporteur communique avec ladite pluralite de une surface (10) de
support drimage;.         reservolrs (40, 42, 44, 46) de toners liquides
co- un moyen (16) pourd~veloppbr une.image        lor~s dans une
disposition en.seris. surla surface de support d'Image en utilisant une
35 pluralite de toners liquides de differentes cou-  7. Apparell selon
liune quelconque des revendica- 



Ieurs compronant chacun un liquids transporteur    tlons precedentes, dans
lequel .lesdites-barribres et des particules pigmentees; et
comprennent une membrane. definissant des un moyen (20) pour transferer une
Image       passages d'un diambtre inferieur A environ 0,6 developp~e
depuls la surface de supportd dmage   40  micrombtre. jusqu'A un substrat;
appareil dans [eque le moyen .pour deve-  8. Appareil solon lNune
quelconque des;revondica- lopper une image comprend une. plurallte de
tlons precidentes, dans lequel lesdites barrieres compartiments (40, 42,
44, 46) formant rbser-      comprennent. une membrane definIssant des voirs
de toners liquides colors, dont chacun est  45  passages d'un dlambtre
supbrieur a environ 0,3 destinA A une couleur diffdrente;
micrombtre. un moyen (120) indlcateurde niveau de li- quide, sensible a la
quantite totaleode toners liqui-  9. Appareil selon.l'uneoquelconque des
revendica- des so trouvant dans les compartiments formant     tions.
precedentes, dans loquel lesdits toners I1 reservoirs de toners liquides;
et     .    60      quides . comprennent aussi une substance un moyen (87,
122, 124) d'allmentation en     daorientation de charges dans ledit liquid.
trans- liquide transporteursensible audit moyen Indica-   porteur, ledit
apparell comprenant aussl: teur de niveau de liquids pour fournir un
liquid.        un. moyen (.140) de mesure de concentra- transporteur
auxditsocompartiments formnant re-    tion de substance d'orientation de
charges, sen- servoirs de toners liquides.      .5               sible a la
concentration de substance d'odienta- tion de charges presentb dans ledit
liquid. trans- 3. Apparel soelon la revendicatlon I et eomprenant
porbur; et aussl:                                                   un
moyen (142,. 68) d'allmentatlon en 8    15                  EP 0 540 511 B1
16   *   C   L   M  S    * substance d'orientation de charges, sensible au-
dit moyen de mesure de concentration de subs- tance d'orlentation de
charges pour fournir la substance d'orientation de charges .auxdits
compartiments formant r6servors.            5 10. Appareil salon la
revendication 4, dans loquel les- dits toners liquides comprennent aussi
une subs- tance d'orientation de charges dans ledit liquid. transporteur,
ledit apparell comprenant aussi:    10 un moyen (140) de mesure de
concentra- tion de substance d'orientation de charges, son- sible d la
concentration de substance dcorienta- tlon de charges present dans ledit
liquide trans- porteur so trouvant dans le r6servoir d'alimenta-  15 tion
en liquids transporteur, et un moyen (142, 68) d'alimentation en substance
d'orientation de charges, sensible au- dit moyen de mesure de concentration
de subs- tance d'orientation de charges pour.fournir la  20 substance
d'orientatlon de charges audit reser- voir d'allmentathon en liqulde
transporteur. 25 30 35 40 45 50 55 9    


