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ably spay outlets for supplying the liquid toner, at least one manifold for
supplying liquid toner to the FIELD OF THE INVENTION
multiplicity of outlets and apparatus for preventing flow from the outlets
to the manifold. Preferably, the The present Invention relates generally to
color   5   supply apparatus is a multi-color supply apparatus
electrostatic Imaging and particularly to apparatus  and the multiplicity
of outlets Includes a plurality of in- for developing color electrostatic
Images.         dividually controllable outlets, for supplying liquid to-
ner of each of a plurality of colors an the at least one BACKGROUND OF THE
INVENTION                         manifold includes separate manifolds for
each the 10  -color. Systems for color liquid toner electrostatic image  In
a preferred embodiment of the invention the reproduction are known in the
art. These systems   apparatus for preventing includes at. least one one-
comprise apparatus for creating a latent electrostatic  way valve which
allowsfor toner flow only from the image on a surface through the formation
of image  manifold to the outlets. and background areas, apparatus for
developing the   15  In a preferred embodiment of the Invention the latent
Image including contacting the latent image  multiplicity of spray outlets
form a single row. Prefer- with a liquid toner and a background cleanup
appara-  ably the single row Qf spray outlets comprises a linear tus that
minimizes the undesirable deposition of toner  array of Interdigitated
spray outlets for liquid toner of on background surfaces. The development
systems    different colors. described in PCT patent application WO
90114619   20  In a preferred embodiment of the Invention the employ a
reverse roller as a development surface   system also includes a filter to
remove paper fibers, with the reverse roller voltage Intermediate the
voltag-  fused toner, etc.   from the toner to avoid clogging the es on the
Image and background regions of the latent  valves. Image bearing surface.
Further, these systems in- clude spray apparatus for supplying toner to the
de-  25   BRIEF DESCRIPTION OF THE DRAWINGS velopment rollers which spray
apparatus Includes a plurality of spray outlets connected to a common
The present invention will be more fully under- manifold.
stood and appreciated from the following detailed de- The spray outlets are
not Individually controlla-  scription, taken in conjunction with the
drawings In ble, so that toner may flow out even when the supply  30
which: to the manifold is cut off.                            Fig. 1 is a
generalized schematic Illustration of an imaging system constructed and
operative In ac- SUMMARY OF THE INVENTION
cordance with a preferred embodiment of the present invention; There is
provided in accordance with the present  35  Fig. 2 isa schematic
illustration of a portion of the invention imaging apparatus having an
electrostatic    apparatus of Fig. 1; imaging surface, latent image forming
apparatus for   Fig. 3 is a front perspective illustration of a piv-
forming an electrostatic latent image on said electro-  otable multicolor
liquid developer spray assem- static Imaging surface, and development
apparatus      bly for developingthe electrostatic latent imageincluding
4o  Fig  4 is a side perspective  illustration of the supply
apparatusforsupplying aliquid tonertothe im-       background cleaning
station; age forming surface, the supply apparatus having a     Fig. 5 is a
schematic illustration of a portion of an multiplicity of independently
controllable outlets, pre-  alternative preferred embodiment of the inven-
ferably spray outlets and a development surface for   tion; and developing
the electrostatic latent image using the   45  Fig. 6 is a schematic
illustration of a portion of an- liquid toner. Preferably the apparatus is
a multi-color  other alternative preferred embodiment of the in- supply
apparatus and the multiplicity of outlets in-   vention: cludes a plurality
of individually controllable outlets, for supplying liquid toner of each of
a plurality of col-  DETAILED DESCRIPTION OF PREFERRED ors.
50   EMBODINENTS There is further provided imaging apparatus hav- ing an
electrostatic imaging surface, latent image     Reference is now made to
Figs. 1 and 2 which il- forming apparatus for forming an electrostatic
latent  lustrate a multicolor electrostatic imaging system image on the
electrostatic imaging surface and de-  constructed and operative in
accordance with a pre- velopment apparatus for developing the electrostatic
55  ferred embodiment of the present invention. As seen latent image
including supply apparatus for supplying  in Figs. 1 and 2 there is
provided an image bearing a liquid tonerto the image forming surface, the
supply  surface 12 typically embodied in a rotating photocon- apparatus
including a multiplicity of outlets, prefer-  ductive drum 10. Drum 10is
driven in any appropriate 2   
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the direction of arrow 18 past  erative association with developer roller
38 only when charging apparatus 14, preferably a corotron, adapt-  toner of
a color corresponding thereto is supplied to ed to charge the surface of
the photoconductive drum  development region 44 by spray assembly 20. The
10. The image to be reproduced is focused by imag-  construction and
operation of cleaning blade assem- '  ing apparatus 16 upon the charged
surface 12atleast   5   bly 34 is described in PCT International
Publication partially discharging the photoconductor in the areas  number
WO 90/14619. struck by light and forming the electrostatic latent im-  Each
of cleaning blade assemblies 34 includes a age. Thusthe latent Image
normally Includes Image  toner directing member 52 which serves to direct
the areas ata first electrical potential and background  toner removed by
the cleaning blade assemblies 34 areas at another electrical potential.
10  from the developer  roller 38 to separate collection Photoconductive
Drum 10 and photoconductor      containers 54, 56, 58, and 60 and thus to
prevent con- charging apparatus 14 may be any suitable drum and
taminationof the various developers by mixing of the charging apparatus
such as are well known In the art.  colors. The toner collected by
collection containers Imaging apparatus 16 may be a modulated laser   54,
56, 58 and 60 is recycled to a corresponding toner beam scanning apparatus,
an optical focusing device   15  reservoir (55, 57, 59 and 61). A final
toner directing for imaging a copy on a drum or other imaging appa-  member
62 always engages the developer roller 38 ratus such as Is known In the
art. Alternatively, drum  and the toner collected thereby Is supplied into
collec- 10 may have a fixed electrostatic latent image there-  tion
container 64 and thereafter to reservoir 65 via on or may be a dielectric
material onto which charge  separator 66 which is operative to separate
relatively Is deposited in an Image form.        .       20  clean
carrierliquidfrom the various colored tonerpar- Also associated with
photoconductive drum 10   tides. The separator 66 may be typically of the
type are a multicolor liquid developer spray assembly 20   described In PCT
International Publication Number a developing assembly 22, color specific
cleaning  W090110896. blade assemblies 34, a background cleaning station
Background cleaning station 24, which is more 24, an electrified squeegee
26, a background dis-  25  clearly shown in Fig. 4, Includes a reverse
roller 46 charge device 28, an Intermediate transfer member  and a fluid
spray apparatus 48. Reverse roller 46 30, cleaning apparatus 32, and a
neutralizing lamp  which rotates in a direction indicated by arrow 50 is
assembly 36.                                       electrically biased to a
potential Intermediate that of Developing assembly 22 preferably includes a
the image and background areas of photoconductive development roller 38.
Development roller 38 is pre-  30  drum 10. Reverse roller46 is preferably
spaced apart ferably spaced from photoconductive drum 10 there-  from
photoconductive drum 10 thereby forming a gap by forming a gap between
development roller 38 and  between reverse roller 46 and drum 10 which is
typ- drum 10 which is typically 40 to 150 [err] and is    ically 40 to
150[err]. charged to an electrical potential Intermediate that of   Fluid
spray apparatus 48 receives liquid toner the image and background areas of
photoconductive  35  from reservoir 65 via conduit 88 and operates to pro-
drum 10. Development roller 38 is thus operative   vide a supply of clear
non-polar liquid to the gap be- when maintained ata proper voltage to apply
an elec-  tween photoconductive drum 10 and reverse roller tric field to
aid development of the latent electrostatic  46. The liquid supplied by
fluid spray apparatus 48 re- image.
places the liquid removed from drum 10 by develop- Development roller 38
typically rotates in the   40   ment assembly 22 thus allowing the reverse
roller 46 same sense as drum 10 as indicatedbyarrow40. This     to remove
charged pigmented toner particles by elec- rotation provides for the
surface of drum 10 and de-  trophoresis from the background areas of the
latent velopment roller 38 to have opposite velocities in their  image.
Excess fluid is removed from reverse roller 46 region of propinquity.
by a liquid directing member 70 which continuously Multicolor liquid
developer spray assembly 20   45  engages reverse roller 46 to collect
excess liquid con- which is described in more detail herein below, is pre-
taining toner particles of various colors which is in ferably mounted on
axis 42 to allow assembly 20 to be  turn supplied to reservoir 65 via a
collection container pivoted in such a manner that a spray of liquid toner
64 and separator 66. containing electrically charged pigmented toner par-
An electrically biased squeegee roller 26 such as ticles can be directed
either onto a portion of the de-  5o  that described in U.S. Patent
4,286,039, is preferably velopment roller 38, a portion of the
photoconductive  urged against the surface of drum 10 and is operative drum
10 or directly into a development region 44 be-  to remove substantially
all of the liquid carrier from tween drum 10 and development roller 38.
the background regions and to compact the image Color specific cleaning
blade assemblies 34 are  and remove liquid carrier therefrom in the image
re- operatively associated with developer roller 38 for  55   gions. The
squeegee roller 26 is preferably formed of separate removal of residual
amounts of each colored  resilient slightly conductive polymeric material,
and is tonerremaining thereon after development  Each one  charged to a
potential of several hundred to a few of blade assemblies 34 is selectably
brought into op-  thousand volts with the same polarity as the polarity 3  



5                   EP0568629B1                      6 of the charge on the
toner particles.               ors Yellow, Magenta, Cyan and optionally
Black re- Discharge device 28 is operative to flood the    spectively.
Pumps 90, 92, 94 and 96 may be provided drum 10 with light which is
operative to discharge the  along respective supply conduits 98, 100, 102
and voltage remaining on drum 10 mainly. to reduce elec-  104 for providing
a desired amount of pressure to feed trical breakdown and improve
transferof the Image to   5   the colored toner to multicolor spray
assembly 20. Al- intermediate transfer member 30.
ternatively, multicolortonerspray assembly 20, which Intermediate transfer
member 30 may be any       Is preferably a three level spray assembly,
receives suitable intermediate transfer member such as those  supplies of
colored tonerfrom six different reservoirs described in PCT international
Publication WO       (not shown) which allows forcustom colored toners in
90/08984 and is maintained at a suitable voltage and   10  addition to the
standard process colors. temperature for electrostatic transfer of the
image     Associated with  each of reservoirs 55, 57, 59 thereto from the
image bearing surface and there-    and 61 are typically provided
containers of charge di- from to a final substrate 72. Intermediate
transfer  rector and toner concentrate indicated respectively member 30 is
preferably associated with a pressure   by reference numerals 82 and 84 as
well as a supply roller 71 for transfer of the image onto a final sub-   15
of carrier liquid, indicated generally by reference nu- strate 72, such as
paper, preferably by heat and pres-  meral 86. sure.        -
Each of the reservoirs 55, 57, 59 and 61 also typ- Cleaning apparatus
321soperativetoscrubclean     ically receives an input of recycled toner of
a corre- the surface of photoconductive drum 10 and includes  sponding
color from developer assembly 22 as de- a cleaning roller 74, asprayer 76
to spray a non pblar  20  scribed above. cleaning liquid to assist in the
scrubbing process and  Reference Is now made to Figs. 2 and 3 which il- a
wiper blade 78 to complete the cleaning of the pho-  lustrate one
embodiment of a multicolor toner spray toconductive surface. Cleaning
roller 74 which may   assembly 20. In the embodiment of Fig. 3 It is seen
be formed of any synthetic resin known in the art for  that there is
provided a linear array of spray outlets this purpose is driven in a
direction of rotation oppo-   25   106, each of which communicates with one
of the four site to that of drum 10 as indicated by arrow 80. Any  conduits
98, 100,102, and 104. The outlets 106 leave residual charge left on the
surface of photoconduc-  the conduits 98,100, 102 and 104 at one of two
levels tive drum 10 is removed by flooding the photoconduc-  108 and 110 to
permit the minimization of separation tive surface with light from
neutralizing lamp assem-  between the outlets 106. bly 36.
30       The spray outlets 106 are preferably interdigitat- In accordance
with a preferred embodiment of     ed such that when four toner colors are
used prefer- the Invention, after developing each Image in a given  ably
everyfourth outlet 106 sprays the same colorto. color, the single color
Image Is transferred to Inter-  ner and that every group of four adjacent
outlets In- mediate transfer member 30. Subsequent images in     cludes
outlets 106 which spray four different colors. different colors are
sequentially transferred In align-  35   When six toner colors are used
preferably every sixth ment with the previous image onto intermediate
outlet 106 spays the same color toner and that every transfer member 30.
When all of the desired Images  group of six adjacent outlets 106 Includes
outlets 106 have been transferred thereto, the complete multi-  which spray
six different colors. color image Is transferred from transfer member 30 to
Colored toner  is sprayed under pressure from substrate 72. Impression
roller 71 only produces op-   40   each of the outlets 106 into the
development region erative engagement between intermediate transfer    44.
The spacing of the spray outlets 106 and theirper- member 30 and substrate
72 when transfer of the      iodicity is selected to enable the toner for
each indi- composite image to substrate 72 takes place. Alter-  vidual
given color to substantially uniformly fill region natively, each single
color image is transferred to the  44. This can result in a uniform array
or preferably the substrate after its formation. In this case the sub-   45
colors are grouped in clusters each of which contains strate is fed through
the machine once for each color  one outlet for each color. Typically these
clusters or is held on a platen and contacted with intermediate  have a
center to center spacing of between 40-60 transfer member 30 during image
transfer. Alterna-   mm. tively, the intermediate transfer member is
omitted     In a particular embodiment of Fig. 3 the center to and the
developed single color images are transfer-  50  center spacing between two
adjacent outlets 106 in red sequentially directly from drum 10 to substrate
the linear array is  6.5 mm, and the spray outlets have 72.
an inner diameter of 4 mm. It may be appreciated, Reference is now made
additionally to Figs  1, 2  however, that the distance between outlets 106
may and 3 in which it is seen that the multicolor toner spray  vary widely
in other embodiments of the invention as assembly 20 receives separate
supplies of colored to-  55  long as the distribution of liquid toner is
sufficient to ner typically from four different reservoirs 55, 57, 59
allow for uniform development. and 61. Figure 1 shows four different
colored toner re-  The flow of toner to each of the outlets 106 from
servoirs 55, 57, 59 and 61 typically containing the col-  conduits 98, 100,
102 and 104 is regulated by valves 4 



7                   EP0568629B1                     8 112 which are
controlled by controller 114. The valves  This phenomenon appears to be the
result of the 112 may be electrically controlled valves which are  dynamics
of toner particle migration in the develop- opened or closed by controller
114, as for example  ment zone 44 where an electrostaticfield is setup be-
type 200 valves available from Burkert; Ingelfingen,  tween electrically
charged development roller 38 and Germany. In an alternate preferred
embodiment of   5   electrically charged image areas and background the
invention, valves 112 are check (one-way) valves  areas of drum 10.
increasing the voltage difference which only allow for flow toward outlets
106 and con-  between background areas of drum 10 and develop- troller 114
Is omitted. In a preferred embodiment of  ment roller 38 decreases
background smearing but, the Invention  a spring loaded non-return valve is
since it also decreases the voltage difference be- used. In this preferred
embodiment overall tonerflow   10  tween the image areas of  drum 10 and
development is controlled by a single valve 120 for each of the col-
roller 38 it also degrades the image. This image deg- ors. Valves 120
include a filter preferably a polyester  radation appears to be  caused by
Inhibiting migration mesh filter having 20 300  micron openings. The pur-
of toner particles to the image areas of drum 10 re- pose of this filter is
to remove paper fibers, fused to-  suiting in a reduction in image optical
density. ner,  etc. which may clog valves 112. In either event,  15  When
development roller 38, maintained at a vol- the provision of valves 112
prevents siphoning which  tage which gives good developed image density,
but would cause dripping from the outlet after the main  which by Itself
would result In background smearing, flow of toner Is shut off. Were the
toner supply to be  is used In conjugation with background cleaning sta-
shutoff only by shutting the supplyto the conduits 98,  tion 24 Improved
Images are obtained. 100, 102 and 104 dripping would occur which would  20
Background cleaning station 24 comprises a re- result in the mixing of
colors, or In a long "dead" time  verse roller46 typically maintained at a
voltage differ- between colors. This individual shut off of each spray  ent
from the background area of drum 10 which is outlet or the provision of
check valves in each outlet  greater than that of development roller 38. A
fluid allows for almost instantaneous change of developer  spray apparatus
48 sprays liquid toner to the region color at the development region 44.
25  between reverse roller 46 and drum 10 to fill the gap In any event, the
amount of toner that is applied  between roller 46 and drum 10 so as to
permit elec- to drum 10 or development roller 38 In accordance  trophoretic
migration of toner particles from the back- with the present invention is
sufficient to provide a  ground areas of drum 10 to reverse roller 46.
layer of toner of thickness that at least substantially  Other means can be
used for wetting this gap. fills the gap between drum 10 and development
roller  30  For example as shown in Fig. 5, a roller 122 is partially 38.
placed in a container 124 containing clear liquid, and Reference Is again
made to Figs. 1 and 2 which  is rotated to pump clear liquid to the surface
of drum Illustrate a development assembly 22 and a reverse  10. Roller 122
Is either a forward or a reverse roller. roller 46 constructed and
operative In accordance      Alternatively, as shown in Fig. 6 roller 46
isa for- with a preferred embodimentof the invention. The de-  35  ward
roller rotating In the direction of arrow 126. Roll- velopment assembly 22
Includes development roller  er 46 is partially placed in a container 128,
containing 38 which operatively engages photoconductor drum   clearliquid
and pumps same to the gap between roller 10 in spaced relationship
therewith and, due to its ro-  46 and drum I 0.Squeegee roller 26 is then
operative tation in the same sense as photoconductor drum 10,  to remove
liquid remaining on the drum therefrom. acts inter alla as a metering
device  This metering ef-  40      Roller 46 is maintained at a voltage
intermediate fect ensures thatvery little liquid carries through the  the
image and background voltages so that toner par- nip of the development
region.                     ticles from the image areas of drum 10 are not
re- As noted above, it is known in the art to employ  moved, thereby
permitting operation of a color elec- an electrically biased development
roller in a liquid to-  trostatic imaging system at rates which exceed
those ner electrophotographic imaging system. The roller is  45  which
could previously be attained. charged to a suitable voltage somewhere
between        In a typical system operating at a process speed the
voltages of image and background areas of the  of 60 cm/sec  the image
areas of drum 10 are ata vol- photoconductive drum. At such a suitable
voltage the  tage of -60 volts, the background areas are at a vol- roller
produces good image development without to-  tage of -1000 volts.
Development roller 38 is set to a ner deposition on the background.
50  voltage of -500 volts, is spaced from drum 10 by 60 It has been found
by the inventors that when the  [err] and has a surface speed of 100
cm/sec. Roller 46 speed of the drum and the development roller are in-  is
a reverse roller at a voltage of -150 volts, is spaced creased to increase
the speed of operation of the sys-  from drum 10 by 50 [err] and has a
surface speed of tern there is an unacceptable level of deposition of to-
95 cm/sec. Negatively charged toner is used in a ner on the background
surface at the boundary area  55  write-black mode. These voltages and
spacings are between the image and background surfaces down-    not fixed
values, but depend on process speed, toner stream of the image areas. This
unwanted deposition  charge, mobility and viscosity, photoconductor type is
hereinafter referred to as "smearing".          and image light discharge
power, the spacing of the 



5    9                    EP0568629B1                      10 rollers from
each other, and on other factors.           Imaging surface; and The above
mentioned voltages are suitable for              development means for
developing said the use of negatively charged toner and an organic
electrostatic latent image including supply means photoconductor drum. If
it is desired to use a positive-  for supplying a liquid toner to the image
forming ly charged toner or another type of photoconductor   5   surface,
said supply means comprising: material, correspondingly different voltages
will be                a multiplicity of outlets for supply- appropriate.
ing said liquid toner, This embodiment utilizes multicolor spray as-
at least one manifold for supplying sembly 20 In which the spray is
directed to the devel-  liquid toner to said multiplicity of outlets
lncluding opment region 44 between the drum to and develop-   10   means
for effecting and halting the flow of the liq ment roller 38. Alternatively
the spray can be directed  uid toner to the manifold; and toward the
surfaceof photoconductor drum 10 orelth-            means for preventing
further discharge of er generally onto development roller 38 or more pre-
liquid toner from the outlets after the flow is halt- ferably toward upper
surface of development roller       ed comprising means for preventing flow
from 38. It should be noted that the rotation of development  15  said
outlets to said manifold. roller 38 is such as to carry the developer
liquid away from a development region 44. Nevertheless the mul-  3.
Apparatus according to claim 2 wherein said ticolor spray assembly produces
a sufficient amount      means for preventing includes at least one one- of
force to assure that there is a supply of liquid de-  way valve which
allows for toner flow only from veloper at the development region.
20       said manifold to said outlets. A preferred type of toner for use
with the present invention Is that described in Example 1 of U.S. Pa-  4.
Apparatus according to claim 3 and also Includ- tent4,794,651. Othertoners
may alternatively be em-      Ing a filteroperative to remove particlesfrom
said ployed. For colored liquid developers, carbon black is  toner which
clog said one-way valves. replaced by color Pigments as is well known in
the art.  25 While the invention has been described utilizing  5. Apparatus
according to any of the preceding a roller developer and a drum
photoconductor, It is un-  claims wherein said supply means is a
multi-color derstood that the Invention can be practiced utilizing   supply
means and said multiplicity of outlets In- a belt developer and/or a belt
photoconductor.           cludes a plurality of individually controllable
out- It will be appreciated by persons skilled in the art  30  lets, for
supplying liquid toner of each of a plural- that the present invention is
not limited by what has    ity of colors and said at least one manifold in-
been Particularly shown and described hereinabove.       cludes separate
manifolds for each said color. Rather the scope of the present invention is
defined only by the claims which folow:                      6. Apparatus
according to any of the preceding 35      claims wherein said multiplicity
of outlets com- prise a multiplicity of spray outlets. Claims 7. Apparatus
according to any of the preceding 1. Imaging apparatus comprising:
claims wherein said multiplicity of outlets form a an electrostatic imaging
surface;      40       single row. latent image forming means for forming
an electrostatic latent image on said electrostatic  8. Asystem according
to claim 7 wherein said single imaging surface; and
line of outlets comprises a linear array of interdi- development means for
developing said          gitated outlets for liquid toner of different
colors. electrostatic latent image including:       45 supply means for
supplying a particular liq- uid toner to the image forming surface, said
sup-  Patentanspruche ply means comprising a plurality of independently
controllable outlets for supplying said particular  1. Bilderzeugungsgerdt,
mit liquid toner; and                            50            einer
elektrostatischen Bilderzeugungs- a development surface for developing said
flIche; electrostatic latent image using said particular           einer
ein latentes Bild ausbildenen Ein- liquid toner.
richtung,  urn  auf  der  elektrostatischen BilderzeugungfIiche ein
elektrostatisches laten- 2. Imaging apparatus comprising:                55
tes Bild auszubilden; und an electrostatic imaging surface;
einer Entwicklungseinrichtung zum Ent- latent image forming means for
forming an      wickeln des elektrostatischen latenten Bildes, 



electrostatic latent image on said electrostatic     welche folgendes
enthAlt: 6    9                   EP 0 568 629 B1                      10
rollers from each other, and on otherfactors.           imaging surface;
and The above mentioned voltages are suitable for             development
means for developing said the use of negatively charged toner and an
organic      electrostatic latentimage including supplymeans photoconductor
drum. If it is desired to use  a positive-  for supplying a liquid toner to
the image forming ly  y charged toner or another type of photoconductor   5
surface, said supply means comprising: material, correspondingly different
voltages will be               a multiplicity of outlets for supply-
appropriate.                                            ing said liquid
toner This embodiment utilizes multicolor spray as-                   at
least one manifold for supplying sembly 20 In which the spray is directed
to the devel-  liquid toner tosaid multiplicity of outlets including opment
region 44 between the drum to and develop- 10    means foreffecting and
halting the flow of the liq- ment roller 38. Alternatively the spray can be
directed  uld toner to the manifold;  and toward the surface of
photoconductordrum 10 or eith-          means for preventing further
discharge of er generally onto development roller 38 or more pre-    liquid
toner from the outlets after the flow is halt- ferably toward upper surface
of development roller      ed comprising means for preventing flow from 38.
It should be noted that the rotation of development  15  said outlets to
said manifold. roller 38 is such as to carry the developer liquid away from
a development region 44. Nevertheless the mul-  3. Apparatus according to
claim 2 wherein said ticolor spray assembly produces a sufficient amount
means for preventing includes at  least one one- of force to assure that
there is a supply of liquid de-  way valve which allows for toner flow only
from veloper at the development region.             20       said manifold
to said outlets. A preferred type of toner for use with the present
invention Is that described in Example 1 of U.S. Pa-  4. Apparatus
according to claim 3 and also Includ- tent4,794,651. Other toners may
alternatively be em-    ing afilteroperative to remove particlesfrom said
ployed. For colored liquid developers, carbon black Is  toner which clog
said one-way valves. replaced by color Pigments as is well known In the
art.  25 While the invention has been described utilizing  5. Apparatus
according to any of the preceding a roller developer and a drum
photoconductor, it Is un-  claims wherein said supply means is a
multi-color derstood that the Invention can be practiced utilizing  supply
means and said multiplicity of outlets In- a belt developer and/or a belt
photoconductor.          cludes a plurality of Individually controllable
out- It will be appreciated by persons skilled in the art  30  lets, for
supplying liquid toner of each of a plural- that the present invention is
not limited by what has   ity of colors and said at least one manifold In,
been Particularly shown and described hereinabove.      cludes separate
manifolds for each said color. Rather the scope of the present invention is
defined only by the claims which follow-                    6. Apparatus
according to any of the preceding 35      claims wherein said multiplicity
of outlets com- prise a multiplicity of spray outlets. Claims -
7. Apparatus according to any of the preceding 1. Imaging apparatus
comprising:                       claims wherein said multiplicity of
outlets form a an electrostatic imaging surface;     40       single row.
latent image forming means for forming an electrostatic latent image on
said electrostatic  8. A system according to claim 7 wherein said single
imaging surface; and                                line of outlets
comprises a linear array of interdi- development means for developing said
gitated outlets for liquid toner of different colors. electrostatic latent
image including:       45 supply means for supplying a particular liq- uid
toner to the image forming surface, said sup-  Patentanspruche ply means
comprising a plurality of independently controllable outlets for supplying
said particular  1. Bilderzeugungsgerdt, mit liquid toner; and
50            einer elektrostatischen Bilderzeugungs- a development surface
for developing said     flche; electrostatic latent image using said
particular          einer ein latentes Bild ausbildenen Ein- liquid toner.
richtung,  um   auf  der  elektrostatischen Bilderzeugungfliche ein
elektrostatisches laten- 2. Imaging apparatus comprising:               55
tes Bild auszubilden; und an electrostatic imaging surface;
elner Entwicklungseinrichtung zum Ent- 



latentimageforming meansforforming an          wickeln des
elektrostatischen latenten Bildes, electrostatic latent image on said
electrostatic    welche folgendes enthAlt: 6 I         111111!111111 III!
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12 eine ZufGhreinrichtung zurn Zufulhren ei-     nungen eine Vieizahl von
Sprfh-Auslai3&f- nes bestimmten FiOssig-Toners auf die Bilder-      nungen
umfassen. zeugungsflache, wobel die ZufOhreinrichtung ei- ne Visizahl von
unabhangigsteuerbarenAuslal&   7. Gerat nach irgendeinem dervorhergehenden
An, 8ffnungen aufwelst, urn den bestimmten Fifissig-   5  sprOche, in
welchem die Vieizahl der Auslai3ff- Toner zuzufflhren; und          -.
nungen eine einzelne Reihe bilden. eine Entwicklerflache, urn das
elektrosta- tische'1atbnte Buld unter Verwendung des be-    8. System nach
Anspruchfti, In welchem die elnzel- stimmten.FlOssig-Toners zu entwickeln.
ne Zeile von Auslaloffnungen eine llneare An- * . 10  ordnung von
ineinandergreifend angeordneten 2. Bilderzeugungsgerfit, mit
AuslaBoffnungenfrlrFlirssig-Toner unterschledli- elner elektrostatischen
Bilderzeugungs-       cher Farben aufweist. filche; einer sin latentes Bild
ausbildenden Ein- richtung, urn auf der elektrostatischen Bilderzeu-  15
Revendications, gungsflIache ein elektrostatisches latentes Buld
auszubliden; und.                               1. Appareil deformation
dImage qulcomprend: einer Entwicidungselinrichtung zum Ent-         - une
surface de formation d'inage 6lectros- wickeln des eleitrostatischen
latenten Blides, die     tatique, eine ZufOhreinrichtung enthalt, um einen
Flussig-  20  - un moyen de formation d'image latente Toner auf die
Bilderzeugungsflachekzuzufiuhren,         pour former une Image
electrostatique la- wobel die Zuffhrelnrichtung folgendes aufwelst:
tentb sur laditb surface de formation d'ima- sine Vieizahl von
AuslaB6ffnungen zumr            ge 6lectrostatique, et Zufrlhren des
Flussig-Toners;                           des moyens de developpement pour
reve- wenigstens elnen Verteiler, um FFlussig-  25      ler ladite image
6lectrostatique latente, qui TonerderVieizahi derAuslaBoffnungen zuzuff.h-
comprennent: ren, mit elner Elnrichtung zum Bewirken und An-          . un
moyen d'alimentatlon pour envoyer halten der Str6mung des Flassig-Toners zu
dem             un toner liquide partlcullersuria surface Vertiller, und
de formation d'image, ledit moyen d'al- eine Einrichtung zum Verhindern
einer  9o            mentation comprenant une pluralite welteren Abgabe von
FliOssig-Toner aus den Aus-           d'orifices de sortie commandables de
laSoffnungen nach dem die Str8mung.angehal-               manlbre
Individuelle pour envoyer ledit ten wurde, wobel dlese Einrichtung Mittel
enthalt,        toner liquide particuller, et urn eine Stromung aus den
AuslaS~ffnungen des            . une surface de d6veloppement pour r6-
genannten Verteilers zu verhindern.        35             veler ladite
Image 6lectrostatique laten- te a l'alde dudit toner liquide particulier.
3. Gerat nach Anspruch 2, jn dem die Mittel zum
., Verhinderg wenigstens On Einweg-Ventil auf-     2. Appareil de formation
d'image qui comprend: welsen, weiches sine Toner-Stromung nur von
- une surface de formation d'image electros- dem Verteller zu .den
AusiaB~ffnungen hin.er-  40       tatique, * meglicht.
ti- n moyen de forrnation dOimage latente pour former une image
electrostatique la- 4. Gerat nach Anspruch 3, mit sinem Filter, welches
tente sur ladWit surface de formation d'ima- Teilchen aus dem Toner
entfernt, die die Elnweg-        ge 6lectrostatique, et Ventile verstopfen.
45         - des moyens de developpement, pour rev6- ler ladite image
electrostatique latente, qui 5. Gerat nach irgendeinem dervorhergehenden
An-            comprennent un moyen d'alimentation pour sprOche, in welchem
die Zufuhreinrichtung aus           envoyer un toner liquide a ladite
surface de einerVielfarben-Zufuhreinrichtung bestehtund in        formation
d'image, ledit moyen d'alimenta- welchem die Vielzahl der AuslaIoffnungen
meh-  50       tion comprenant: rere einzeln steuerbare AuslaRfffnungen
umfas-           . une multiplicite d'orif ices de sortie pour sen, urn
Flussig-Toner von jeder einer Vielzahl           envoyer ledit toner
liquide particulier, von Farben zuzufuhren und in welchem der ge-
. aumoins un collecteur-distributeur pour 



nannte wenigstens eine Verteller getrennte.Ver-           envoyer du toner
liquide A ladite multipli- teiler fOr jede der Farben umfa~t.         55
cit6 d'orifices de sortie avec des moyens pour autoriser et arreter l'ecou-
6. Gerat nach irgendeinem der vorhergehenden An-             lement dudit
toner liquide vers ledit col- spruche, In welchem die Visizahl der
Auslai3ff-           lecteur-distributeur, et 7 * ~     ~~~~ 1ii 111111
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14 des moyens pour empecher une decharge supplementaire de toner liquide
par les ori- f Ices de sortie apres quo leflux a bt arrete, avec un moyen
pour empecher l'ecoule- ment desdits orifices de sortie audit collec-   5
teur-distributbur. 3. Appareil solon la revendication 2, dans lequel le-
dit moyen d'empfchement cohtlent au moins une vanne unidirectionnelle qul
lalsse passer le flux   ;o de toner uniquement dudit
collecteur-distributeur vers lesdits orifices de sortie. 4. Appareil salon
la revendication 3, comprenant ogalement un filtre qui sort a.retirer dudit
toner  15 des parthoules qul bouchent loadites vannes uni- directIonnelles.
5. Apparell salon l'une quelconque des preceden- tes revendicatlons, dans
loquel ledit moyen d'all-  20 mentatlon est un moyen d'amenee de couleurs
multiples et ladite multiplicite d'orifices de sortie contient une
plurallte d'orifices de sortie commandables de maniere individuelle pour
en- voyer du toner liquid. de chaque couleur parml   25 une pluralite de
couleurs et ledit collecteur-distri- butour au nombre d'au moins un
comprend des collecteurs-distributeurs separes pour chacune desdites
couleurs. 30 6. Apparell solon l'une queloonque des preceden- tea
revendlcatlons, dans lequel ladite multiplicitA d'orifices de sortie
comprend une multipilcit" d'orifices de pulverisation. 35 7. Apparell selon
l'une quelconque des preceden- tes revendications, dans lequel ladle
multiplicit; d'orifices de sortie forme une rangee unique. 8. Apparell
solon ia revejndication 8, dans lequel ia-  40                      -t dite
rangee unique d'orifices de sortie est un re- seau lineaire d'orifices, de
sortie entrecroises destines A du toner liquids de differentes cou- leurs.
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