EP 0 577 610 Bt

European Patent Office

Office européen des brevets (11) Ep 0 577 61 0 /B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
09,10.1996 . Bulletin 1996/41

(21) Application number: 92904441.0

(22) Date of filing: 21.01 1992

o __@) e s T

P
(51) Intc18. GO3G 15/16

(86) international application number:
PCT/NL92/00014

(87) international publication number:
WO 92/14193 (20.08.1982 Gazette 1992/22)

(54) IMAGING SYSTEM /
BILDEHZEUGUNGSSYSTEM
SYSTEME D'IMAGERIE

(84) Designated Contracting States:
DE FRGBIT

(30) Priority: 12.02.1981 US 853963

{43) Date of publication of application:
12.01.1984 Bulietin 1894/02

(73) Propristor. INDIGO N.V.
6229 GA Maastricht (NL)

(72) Inventors:
» PINHAS, Hanna
58 331 Holon (IL)

+ NIV, Yehuda
Ness Ziona 70400 (IL)

(74) Representative: de Bruljn, Leendert C. ot al
" Nederlandach Octroolbureau
P.O. Box 28720

2502 LS Den Haag (NL)

(56) References cited:
US-A- 3 784 300 US-A- 4 233 381
US-A- 4 506 971 Us-A- 4 695 152

Us-A- 5 006 902

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in

a written reasoned statement. It shall not

99(1) European Patent Cenvention).

be deemed to have been filed until the opposition fee has been paid. (Art.

Printad by Jouve, 75001 PARIS (FR)




1 EP 0 577 610 B1 2

Description
FIELD OF THE INVENTION

The present invention relates generally to electro-
static imaging and particularly to apparatus and a meth-
od for treating a developed image before transter.

BACKGROCUND OF THE INVENTION

Systems for electrostatic image reproduction are
known in the art. These systems include apparatus for
creating a latent electrostatic image on an image form-
ing surface, such as a photoreceptor, through the defi-
nition of image and background portions on the photore-
ceptor surface at different electrical potentials, appara-
tus for developing the latent image including contacting
the latent image with a toner including charged toner
particles and apparatus for transferring the developed
electrostatic image to a final substrate. This transfer
may inciude the step of first transferring the developed
image to an intermediate transier member for subse-
quent transfer to the final substrate.

In general, transfer of the developed image from the
photoreceptor is aided by an slectric field which is gen-
erated by the electrical potentiat difference between a
substrate (which can be the final subsirate or an inter-
mediate transfer member if one is present) and the im-
age portions on the photoreceptor underlying the devel-
oped image. In order to assure good transfer the electric
field must be maintained within a given range. In so-
called direct copiers {(or in "write-white® printers), projec-
tions of the image areas of the original {i.e., those areas
which are black) on a photoreceptor do not discharge
corresponding image portions of the photoreceptor. Pro-
jections of the background areas, which are lighter, dis-
charge the voltage on corresponding background por-
tions of the pheotoreceptor. The potential differance be-
tween the background portions {which are near zero
volts) and the image portions are of the order of 500 to
1000 volts. In orderto assure good transfer, the potential
generally required on the substirate is substantially
greater than this potential difference, causing electrical
discharge between the background portions and the
substrate.

It is known for this direct imaging case to irradiate
the photoconductor, before transfer of the image there-
from, with strong light which penetrates through the de-
veloped image and discharges the charged regions un-
derlying the developed image. The electrical potential
on the paper or intermediate transfer member can then
be greatly reduced. Examples of this process are shown
in U.S. Patents 3,784,300, 4,039,257, 4,853,736 and
5,008,902

SUMMARY OF THE INVENTION

11 is an object of a preferred embediment of the in-
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vention to reduce electrical discharge betwssn the sub-
strate and the image forming surface.

There is therefore provided, in a preferred embod-
iment of the invention, imaging apparatus including an
image forming surface, preferably a photoconductive
image forming surface, image forming apparatus for de-
fining an electrostatic latent image on the image forming
surface, the latent image having image portions and
background portions, devealopment apparatus for devel-
oping the elactrostatic latent image in a reversal mode,
using electrically charged pigmented toner particles to
jorm a developed image overlying the image portions,
whereby the developed image on the image forming sur-
face is at a first elsctrical potential and the background
portions on the forming surface are at a second electri-
cal potential, discharge apparatus for partially discharg-
ing the image forming surface so that the developed im-
age is at a third electrical potential and the background
portions are al a fourth potential and an image receiving
surface at a fifth potential, operative for receiving the
developed image from the image forming surface,
wherein the difference between the fourth potential and
the fifth potential is low enough such that substantiaily
ne electrical discharge occurs between the image re-
ceiving surface and the background portions.

There is further provided in accordance with a pre-
ferred embodiment of the invention, imaging apparatus
including an image forming surface, preferably a photo-
conductive image forming surface, image forming appa-
ratus for defining an electrostatic latent image on the
image forming surface, the latent image having image
portions and background portions, development appa-
ratus for developing the electrostatic latent image in a
reversal mode, using electrically charged pigmented
toner particles to form a developed image overlying the
image portions, whereby the developed image on the
image forming surface is at a first electrical potential and
the background portions on the image forming surface
are at a second electrical potential, an image receiving
surface at a third potential, different from the first poten-
tial by an image transfer potential difference for receiv-
ing the develioped image from the image forming surface
and discharge apparatus for changing at least one of
the first potential and the second potential to change the
difference therehetween whereby the absolute value of
the potential differance between the second potential
and the third potential is reduced to a value below 360
volts.

There is further provided in accordance with a pre-
ferred embodiment of the invention, imaging apparatus
including an image forming surface preferably a photo-
conductive image forming surface, image forming appa-
ratus for defining an electrostatic fatent image on the
image forming surface, the laten! image comprising im-
age portions and background portions, development ap-
paratus for developing the electrostatic latent image in
a reversal mode, using electrically charged pigmented
toner particles to form a developed image overlying the
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image portions, whereby the developed image on the
image forming surface is at a first electrical potential and
the background portions on the image forming surtace
are at a sacond electrical potential, an image receiving
surface at a third potential, different from the first poten-
tial by an image transfer potential difference, for raceiv-
ing the developed image from the image forming surface
and discharge apparatus for changing at least one of
the first potential and the second potential to change the
difference therebstween such that the potential differ-
ence between the second potential and the third poten-
tial is reduced to a vaiue low enough sothat substantially
no electrical discharge occurs between the image re-
ceiving surface and the background portions.

In a preferred embodiment of the invention the dis-
charge apparatus includes a light source for discharging
tha background portions of the photoconductive image
forming surface. In a preferred embodiment of the in-
vention the light source includes a light emitting diode
array preferably including diodes which emit colored
light wherein the colored light includes colors that are
complementary to the colors of the pigmented toner.

In a preferred embodiment of the invention the light
source includes a light source and at least one colored
filter which preferably produces colored light which in-
cludes colors that are complementary to the colors of
the pigmented toner.

In a preferred embodiment of the invention the de-
velopment apparatus utilizes liquid toner including the
toner particles and carrier liquid and wherein the devel-
opment means includes an eiectrified squeegee roller
for compacting the image and removing excess liquid.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more fully understood
and appreciated from the following detailed description,
taken in conjunction with the drawings in which:

Fig. 1 is a generalized schematic illustration of a
portion of an imaging system constructed and op-
erative in accordance with a preferred embodiment
of the invention.

Fig. 2 is a schematic illustration of the electrical po-
tential on an image forming surface after develop-
ment of a latent image thereon;

Fig. 3 shows the potential of background portions
of the image forming surface as a function of the
illuminating lamp voltage;

Fig. 4 shows A: the potential of the developedimage
and B: the cptimal transfer potential on the intermea-
diate transfer member, each as a function of the il-
iuminating lamp voltage; and

Fig. 5 shows the difference between A: the optimal
transfer potential and the potential of background
portions of the image forming surface and B: the op-
timal transfer potential and the potential of the de-
veloped image, each as a function of the illuminat-
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Reference is now rmade to Fig. 1 which illustrates a
portion of a multicolor electrostatic imaging system con-
structed and operative in accordance with a preferred
embodiment of the present invention. As seen in Fig. 1
there is provided an image bearing photoconductor sur-
face 12 typically found on a rotating photoconductive
drum 10. Drum 10 is driven in any appropriate manner
(not shown) in the direction of arrow 18 past charging
apparatus 14, preferably a corotron, adapted to charge
surface 12 of photoconductive drum 10.

An image to be reproduced is focused by imaging
apparatus 16 upon charged surface 12 at least partially
discharging photoconductive drum 10 inthe portions im-
pinged upon by light to form an electrostatic latent im-
age.

The slectrostatic latent image nomally includes im-
age portions at a first electrical potential and back-
ground portions at ancther electrical potential. The
present invention is especially usefu! where the image
portions are discharged and the background portions re-
rnain at full charge. This type of discharge is referred to
herein as "reversal® or "write-black® image formation.

Surface 12 typically comprises an organic photo-
conductor such as the Emerald OPC manufactured by
IBM, or other suitable photoconductor. Photogconductor
charging apparatus 14 may be any suitable charging ap-
paratus such as is well known in the art. Imaging appa-
ratus 18 may be modulated laser beam scanning appa-
ratus, an optical focusing device for imaging an original
on a drum or other imaging apparatus such as is known
in the ant.

Also associated with photoconductive drum 10 are
a multicolor liquid developer spray assembly 20, a de-
veloping assembly 22, color specific cleaning biade as-
semblies 34, an electrified squesgea 26, and discharge
apparatus 28 which are operative to develop the latent
image to form a developed liquid toner image for transfer
to an intermediate transfer member 30.

Developing assembly 22 preferably includes a de-
velopment roller 38. Development roller 38 is preferably
spaced by about 40-150 micrometers from photocon-
ductive drum 10 at a development region 44 and is
charged to an electrical potential intermediate that of the
image and background portions of photoconductive
drum 10. Development roller 38 is thus cperative, to ap-
ply an electric field in development region 44 to aid de-
velopment of the iatent electrostatic image. In a typical
system the background portions are at -900 Volts, the
image porticns are at -180 Volts and the development
roller 38 is at -500 volis when a liquid developer com-
prising nagative toner particles is utilized.

Development roller 38 typically rotates, as indicated
by arrow 40, in the same sense as drum 10. This rotation
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provides for the surface of drum 10 and development
roller 38 to have oppositely directed velocities at devel-
opment regicn 44. The rotation speed of development
roller 38 is chosen such that development roller 38 acts
inter alia as a metering device. This metering effect en-
sures that very little liquid carries past development re-
gion 44,

Multicolor liquid developer spray assembly 20 pro-
vides a spray of liquid toner containing electrically
charged pigmented toner particles which can be prefer-
ably directed onto a portion of the roller 38 or alterna-
tively onto a portion of photoconductive drum 10 or di-
rectly into development region 44,

A preferred toner for use in the present invention is
prepared by mixing ten parts of Elvax I} 5950T (E.l. du
Pont) and five parts of Isopar L {Exxon) at low speed in
a jacketed double planetary mixer connected to an oil
heating unit set at 130°C for one hour. 5 parts of Iscpar
L are added to the mix and the whole is mixed for a fur-
ther hour at high speed. Ten parts of Isopar L, preheated
to 110°C, are added, and mixing is continued without
heating until the temperature of the mixture drops to
40°C. Ninety grams of the resultant product is trans-
ferred to a 01 attritor (Union Process) together with 7.5
g. of Mogul L (Cabot) and 120 g. Isopar L. The mixture
is ground for 24 hours with water coocling (=20°C). The
resultant ioner particles have a median (by weight) di-
ameter of about 2.1 pm. The resultant material is diluted
to a non-volatile solids content of 1.5%, using lsopar L
and charge director as known in the art is added to
charge the toner particles.

Other appropriate liquid toners may alternatively be
employed. For colored liquid developers, carbon black
is raplaced by color pigments as is well known in the art.
In an alternate praferred embodiment of the invention
the latent imagse is developed using powder toner as is
known in the art.

Color specific cleaning blade assemblies 34 are op-
eratively associated with development roller 38 for sep-
arate removal of residual amounts of each colored toner
remaining thereon after development. Each one of
blade assemblies 34 is selectably brought into operative
association with development roller 38 only when toner
of a color corresponding thereto is supplied to develop-
ment region 44 by spray assembly 20. The construction
and operation of cleaning blade assembly 34 is more
fully described in PCT international Publication number
WO 90/14619, the disclosure of which is incorporated
herein by reference.

Each of cleaning blade assemblies 34 includes a
toner directing member 52 which serves to direct the
toner removed by the cleaning blade assemblies 34
from the development roller 38 to respective collecting
tanks 54, 56, 58 and 60 and thus to prevent contamina-
tion of the various developers by mixing of the colors.
The toner thus collected is recycled to corresponding
toner reservoirs (not shown) for reuse. A finai toner col-
lection member 62 always engages the development
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roller 38 and the toner collected thereby is supplied to
a clear liquid reservoir (not shown) via a collecting tank
64 and a separator {not shown) which is operative to
separate relatively clean carrier liguid from the various
colored toner particles. The separator may be typically
of the type described in PCT Intemnational Publication
Number WO90/10896.

An elsctrically biased squeegese roller 26 such as
that described in U.S. Patent 4,286,039, is preferably
urged against the surface of drum 10 and is operative
1o remove substantially all of the liquid carrier from the
background portions and to compact the image and re-
move liquid carrier therefrom in the image portions.
Squeegee roller 26 is preferably formed of resilient
slightly conductive polymeric material, and is charged
to a potential of several hundred to a few thousand volts
with a polarity such that an electric field is created be-
tween squeegese roller 26 and drum 10 which drives the
charged toner particles toward drum 10. Squeegee roll-
er 26 is also operative to further charge the toner parti-
cles and photoconductor surface 12 as described below.

Transfer of the developed image to an intermediate
transfer member 30 (or to a final substrate) from drum
10 generally reguires the imposition of an electric field
between drum 10 and the surface of intermediate trans-
fer member 30. It has been found that if a potential suf-
ficient to effect substantially complete transfer of the de-
veloped image is impressed on intermediate transfer
member 30, then a high potential difference is estab-
lished between the intermediate transfer member and
background portions on the drum 10 causing electrical
discharge therebetween.

In a preferred embodiment of the invention, dis-
charge apparatus 28, which is described in more detail
below, is operative to irradiate drum 10 with light char-
acterized by a predetermined intensity and spectrum to
reduce electrical discharge between drum 10 and inter-
mediate transfer member 30.

Intermediate transfer member 30 may be any suit-
able intermediate transfer member as is known in the
art such as those described in PCT Internaticnal Publi-
cation WO 90/08984 and is maintained at a voltage and
temperature suitable for electrostatic transfer of the im-
age thereto from drum 10 and therefrom to a final sub-
strate 72 such as paper.

Intermediate transfer member 30 is preferably as-
sociated with a pressure roller 71 for transfer of the im-
age onto final substrate 72 preferably by heat and pres-
sure. In a preferred embodiment of the invention inter-
mediate transfer member 30 is coated with a non-stick,
preferably a silicone, coating to aid in subsequent trans-
fer of the developed image therefrom to substrate 72.

Cleaning apparatus 32 is operative to clean the
photoconductor surface 12 and includes a cleaning roll-
er 74, a sprayer 76 10 spray a non polar cleaning liquid
fo assist in the cleaning process and a wiper blade 78
o complete the cleaning of surface 12. Cleaning roller
74, which may be formed of any synthetic resin known
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in the art for this purposs, is driven in a direction of ro-
tation indicated by arrow 80 which is the same as the
direction of rotation of drum 10.

Any residual charge left on the surface of drum 10
is removed by flooding surface 12 with light from a neu-
tralizing lamp assembly 36.

In accordance with a preferrad embodiment of the
invention, after developing each image in a given color,
the single color image is transferred to intermediate
transfer member 30. Subsequent images in different
colors are sequentially transferred in alignment with the
previous image onto intermediate transfer member 30.
When all of the desired images have been transterred
thereto, the complete multicolor image is transferred
from transfer member 30 to substrate 72.

Alternatively, each single coior image is transferred
to the substrate directly after its transfer to intermediate
transfer member 30. In this case the substrate is fed
through the machine once for each color or is held on
pressure roller 71 and contacted with intermediate
transfer member 30 during each image transfer cpera-
tion.

Roeference is now made to Fig. 2 which illustrates
typical post-development electrical potentials (before
application of squeegee rolier 26) on the surface of drum
10 at background portions 110 (=-80C volts) and image
portions 112 (=-180 volts) and on the surface of the de-
veloped image 114 (=-450 volts). These polentials are
not fixedvalues but rather depend on charge on the pho-
toconductor before development, spectrum and intensi-
ty of the image projected by imaging apparatus 16, pho-
toconductor responss characteristics, process speed,
development roller 38 potential, the toner charge, mo-
bility and viscosity and other factors,

To assure good transfer of the charged toner parti-
cles in the developed image from drum 10 to intermedi-
ate transfer member 30 a suitable potential difference
must be maintained between the surface of intermediate
transter member 30 and image portions 112 on the sur-
face of drum 10. The magnitude of this potential ditfer-
ence is dependent on a number of factors such as the
type of toner, the toner layer charge and thickness and
the relative affinity of the toner for surface 12 and the
surface of intermediate transfer member 30. The mag-
nitude of this potential difference is not believed to be a
function of the absolute potential on image portions 112,
and a range of potential differences, near an optimum
potential difference, give good results.

It is desirable to reduce the potential difference be-
tween the surface of intermediate transfer member 30
and background portions 110 of surface 12 to reduce
electrical discharge therebstween. This electrical dis-
charge is believed to cause deterioration of the non-stick
properties of the silicone surface coating of intermediate
transfer member 30 and damage to the photoconductor.

It might have been thought that flooding drum 10
with high intensity light would discharge background
portions 110 and be operative to significantly reduce the

10

15

20

25

30

35

40

45

50

discharge. The present inventors have found, however,
that light which peneirates the developed image 1o im-
age portions 112 which underlie the developed imags
causes notonly a reduction in the potential of image por-
tions 112, as expacted, but can actually cause image
portions 112 to become positively charged in the pres-
ence of the negatively charged toner image overlying
them. Since the potential of intermediate transfer mem-
ber 30 mus! also be adjusted to account for the change
in potential of image portions 112, it has bean found that
the potential difference between background portions
110 and the suriace of intermediate transfer member 30
still causes electrical discharge.

In such a case and in a particular example thereof,
without any light treatment but after subjecting the im-
age 1o squaegee roller 26, the optimum transfer poten-
tial of intermediate transfer member 30 is -400 volts and
the potential of background portions 110 is -1220 volts,
resutting in a 820 volt potential diflerence therebetween.
The developed image is at a potential of -960 volts.

After irradiation of drum 10 with strong light, the po-
tential at the deveioped image falls to -250 volts, and
the optimum transfer potential is +400 volts. The back-
ground had & potential of about -130 volts resulting in a
potential diference between the background portions of
the drum and the intermediate transfer member of 530
volts. At this potential difference electrical discharge still
occurs. It is believed that for even stronger irradiation,
the potential difierence increases further untit a satura-
tion value is reached.

As previously noted, discharge apparatus 28, is op-
erative to irradiate drum 10 with light characterized by
a predetermined intensity and spactrum to reduce elec-
trical discharge between drum 10 and the surface of in-
termediate transfer member 30. The present inventors
have found that controlled irradiation of drum 10 before
transfer of the developed image therefrom can allow for
optimal transfer of the image without electrical dis-
charge between background portions 110 and interme-
diate transfer member 30. This controlied irradiation is
chosen to be strong enough to substantially discharge
background portions 110 to a potential near zero and
weaak enough so that the attenuated light which passes
through the developed image changes the potential of
image portions 112 underlying the developed image to
a substantially lesser degree.

Reference is made to Figs. 3-5 which illustrate the
effect of various amount of light on the various potentials
in the system, in accordance with a preferred embodi-
ment of the invention.

Curve "A" of Fig. 3 shows the potential on back-
ground portions 110 after illuminating drum 10 with light
of varying intensities from a light source comprising a
row of miniature incandescent lamps. The light intensity
is referenced by the voltage on the light source (i.e. the
lamps). Curva *B* shows the potential on background
portions 110 which are subjected to squeegee roller 26
electrified to a potential of -2400 volts before they are
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illuminated.

Curve "A" of Fig. 4 shows the potential on the de-
veloped image 114 as a function of light source voltage,
after subjecting the image to squesgee roller 26 at a po-
tential of -2400 volts. As used herein the term "devel-
oped image" includes an image which may have been
subjected to a squeegee roller or to other post-formation
treatment, other than irradiation by light. if the squeegee
roller is not used, then for zero light intensity, the poten-
tia! on the developed image is approximately 500 volts
mors positive than shown on curve A, i.e,, about -450
Volts.

It is believed that the potential change caused by
the electrified squeagee roller is in part the result of
charging of image portions 112 of drum 10 and in part
the result of the addition of further negative charge to
the already negatively charged toner particles.

It is noted, however, that irradiation by light causes
a change only in the potential of image portions 112 and
is not balisved to be effective in changingthe charge on
the toner particles. Thus any change in the image po-
tential of developed image 114 which is caused by light
is believed to be caused by changes in the potential of
image portions 112.

Also plotted in Fig. 4 as curve "B" is the potential on
the intermediate transfer member for "optimal” transfer
of the image from the drum to the intermediate transfer
member.

Curve "A" of Fig. 5 is the potential difference be-
tween background portion 110 and the intermediate
transter member 30 at the optimal transfer potential as
a function of light source voltage (i.e., curve "B* of Fig.
3 minus curve “B" of Fig. 4). Curve "B" of Fig. & is the
potential difference between developed image 114 and
intermediate transfer member ("ITM") 30 as a function
of light source voltage (i.e., curve "A" of Fig. 4 minus
curve "B" of Fig. 4). It should be noted that the image-
ITM potential difference is essentially constant, within
the 150 volt estimated error in measurement of surface
potential. This constancy of potential difference required
for optimal transfer supports the above mentioned
premises that the potential difference required for trans-
fer is not a function of the absolute image portion poten-
tial and that light does not change the charge of the toner
particles.

Furthermore the image transfer "quality* does not
appear to be a function of the light level. On the other
hand, as the light level is increased the potential differ-
ence between the intermediate transfer member 30 and
the background portions 110, which starts at a high val-
ue, first falls to a minimum value and then rises again
as the light level is further increased.

It should be noted that the potential of image portion
112 is believed to be several hundred volts lower (i.e.,
more positive) than the potential of the image 114 so
that the potential difference between image portion 112
and the ITM is believed to be in the range of approxi-
mately 70-350 volts.
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For a particular range of light intensities, the poten-
tial difference between background portions 110 and the
surface of intermediate transfer member 30 is reduced
below the minimum producing discharge. As is well
known, the discharge voltage between two flat surfaces
has a high value for very small and for very large spac-
ings between the surfaces. For intermediate spacings
the discharge voliage reaches a minimum, which for air
at standard pressure is approximately 360 volts (at a
spacing of approximately 8 micrometers). The curve of
discharge voltage as a function of spacing is generally
known as the Paschen curve and the minimum voltage
Is called the "minimum of the Paschen Curve®”. For fiat
surfaces, discharge cannot occur if the potential differ-
ence between the surfaces is less than the minimum of
the Paschen Curve. While it is especially preferred to
utilize a background-| TM voltage lower than this lowest
minimum value, it is belisved that somewhat higher po-
tential differences, while they may cause soms dis-
charge, do not cause substantial enough discharge to
substantially damage the photoconductor or the non-
stick coaling of the intermediate transfer member.

As can be seen from Fig. 5, for the particular case
discussed, there is a range of lamp voltages (and cor-
responding light intensities), which results in back-
ground-ITM potential differences below 360 volts. 1t is
believed that this is a relatively safe value for substantial
slimination of discharge. Optimally, the amount of light
is adjusted to give a minimum potential difference.

The light source employed in the discharge appa-
ratus 28 in the above described experiments is a row of
14 series connected 0.79 watt incandescent lamps (@
7.86 VAC each), spaced 26 mm apart and spaced B mm
from the drum. The drum velocity is 60 cm/sec and a
black image having a transmission optical density of ap-
proximately 0.7 is used.

In a preferred embodiment of the invention light
having a color which is complementary to the color of
the image on the drum 10 is used to illuminate drum 10.
In this case the amount of light transmitled through the
image to image portion 112 is substantially reduced and
for a particular light intensity, the background-ITM po-
tential difference may be reduced to a very low vaiue.
The source of light may be a series of light emitting di-
odes which emit colored light complementary to the
color of the toner particles in the image. Alternatively,
other sources of colored light such as cold cathode dis-
charge sources can be utilized in the practice of the in-
vention. Altematively, a source of white light with appro-
priately colored filters is utilized to produce the comple-
mentary colors,

The amplitude of each of the sources is preferably
matched to the toner oplical density and photoreceptor
characteristics by varying the intensity of the white light
or by use of neutral density filters.

The white light may be from incandescent lamps or
may be from fluorascent lamps.

It should be noted that the lower the transparency
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of the pigments used (i.e., the higher the density of the
image for the given color), the lower the effect on the
potential of the portions of the drum underlying the im-
age. For very dense images, the possibility exists that
very low, even zero, potential difference betwaen the
surface of the intermediate transfer member and the
background portion of drum 10 can be achieved at the
optimum transfer voltage. Under certain circumstances
the minimum of the curve of background-TM potential
difference can reverss sign.

While the invention has been described utilizing a
drum photoconductor, a roller developer, liquid toner
and for transfer utilizing an intermediate transfer mem-
ber, it is understood that the invention can be practiced
utilizing a belt developer and/or a belt photoconductor,
any appropriate liquid or dry toner as is known in the art
andyor direct transfer from drum 10 to substrate 72.

Furthermore, while the invention has been de-
scribed utilizing a controlled source of light for differen-
tially discharging the image and background portions of
the image forming surface, other means for selectively
discharging are within the scope of tha invention.

For a pasitively chargeable photoconductor, using
positive toner particles in a reverse development mode,
similar results will be obtained, with only the signs of the
potentials reversed.

It will be appreciated by persons skilled in the art
that the present invention is not limited by what has been
particularly shown and described hereinabove. Rather
the scope of the present invention is defined only by the
claims which follow:

Claims
1. Imaging apparatus comprising:

an image forming surface (10, 12) having an im-
aging areg;

image forming means (16) for defining an elec-
trostatic latent image in the imaging area, the
latent image comprising image portions (112}
and background portions (110} at different po-
tentials, said background portions being the
most highly charged portions of the imaging ar-
ea; and

development means (20, 22) for developing the
olectrostatic lalent image, using electrically
charged pigmented toner particles to form ade-
veloped image {114) overlying the image por-
tions, whareby the daveloped image on the im-
age forming surface is at a first electrical poten-
tial and the background portions on the image
forming surface are at a second elecirical po-
tential, characterized in that:

the development means develops the elsctro-
static image in a reversal mode; and in that the
imaging apparatus includes:
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a source of electromagnetic radiation (28) for
at least partially discharging the image forming
surface downstream of said development
means.

2. Imaging apparatus according to claim 1 wherein the
source of electiromagnsetic radiation is operative 1o
discharge the image forming surface so that the de-
velopad image is at a third electrical potential and
the background portions are at a fourth potential,
and further comprising:

an image receiving surface (30) at a fifth po-
tential, operative for receiving the developed image
from the image forming surface, wherein the differ-
ence batwesen the fourth potential and the fifth po-
tential is low enough such that substantially no elec-
trical discharge occurs between the image receiv-
ing surface and the background portions.

3. Imaging apparatus according to claim 1 and further
comprising:

an image receiving surface (30) at a third po-
tential, differsnt from the first potential by an im-
age transter potential difference, for receiving
the developed image from the image forming
surface,

wherein the source of elactromagnetic radia-
tion is operative for changing at least one of the
first potential and the second potential to
change the difference therebetween whereby
the absolute value of the potential difference
between the second potential and the third po-
tential is reduced to a value below about 360
volis.

4. |maging apparatus according to claim 1 and further
comprising:

an image receiving surface {30) at a third po-
tentia!, different from the first potential by an im-
age transfer potential difference, for receiving
the developed image from the image forming
surface,

wherein the source of electromagnetic radia-
tion is oparative for changing at least one of the
first potential and the second potential to
changse the difference therebetween such that
the potential difference betwseen the second po-
tential and the third potential is reduced to a val-
ue low enough so that substantially no electrical
discharge occurs between the image receiving
surface and the background portions.

5. Apparatus according to claim 3 or claim 4 wherein
the image transfer potential difference is substan-
tially the same as the image transfer potential dif-
ference required in the absence of the electromag-
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netic radiation.

Apparatus according 1o any of claims 2-5 wherein
the image receiving surface {30) is an image trans-
fer surface adapted to receive developed images
fromthe image forming surface and to transfer them
to a further surface.

Apparatus according o any of the preceding claims
wharein the image forming surface (12} is a photo-
conduclive image forming surface.

Apparatus according to claim 7 wherein the source
of electromagnetic radiation (28) includes a light
source for discharging the background portions of
the photoconductive image forming surface.

Apparatus according to claim B wherein the light
source included a light emitting diode array.

Apparatus according 1o claim 9 wherein the light
emitting diode array includes diodes which emit
colored light and wherein the colored light includes
colors that are complemantary to the colors of the
pigmented toner.

Apparatus according to claim 8 wherein the light
source includes a light source and at least one
colored filter.

Apparatus according to claim 11 wherein the light
source and the at least one colored filter produce
colored light which includes colors that are comple-
mentary to the colors of the pigmented toner.

Apparatus according to any of the preceding claims
wherein the development means is adapted to uti-
lize liquid toner comprising the toner particles and
carrier liquid and wherein the development means
further includes an electrified squesgee roller (26)
for compacting the image and removing excess lig-
uid.

An imaging method comprising the steps of.

defining an electrostatic latent image on an im-
age forming surface, the latent image compris-
ing image portions and background portions at
different potentials; and

developing the electrostatic latent image, using
electrically charged pigmented toner particles
to form a developed image overlying the image
portions, whereby the developed image on the
image forming surtace is at a first electrical po-
tential and the background portions on the im-
age forming surface are at a second electrical
potential,
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characterized in that:

the siep of developing develops the electrostat-
ic latent image in a reversal mode; and

the method comprises the step of:

at least partially discharging the image forming
surface by illuminating the image forming sur-
face containing the developed image with elec-
tromagnetic radiation.

A method according to claim 14 wherein the step of
at least partiaily discharging includes the step of dis-
charging the image forming surface so that the de-
veloped image is at a third electrical potential and
the background portions are at a fourth potential,
and comprising the further step of:

transterring the developed image from the im-
age forming surface to image receiving surface
which is electrified 1o a fifth potential, wherein the
difference betweean the fourth potential and the fifth
potential is low encugh such that substantially no
electrical discharge occurs between the image re-
ceiving surface and the background portions.

A method according to claim 14 and comprising the
step of:

transferring the developed image from the im-
age forming surface to an image receiving sur-
face at a third potential, different from the first
potential by an image transfer potential differ-
ence, for receiving the developed image from
the image forming surface,

wherein the step of at least partially discharging
is operative for changing at least one of the first
potential and the sacond potential whereby the
absolute value of the potential difference be-
tween the second potential and the third poten-
tial is reduced to a value balow about 360 volts.

Amethod according to claim 14 and comprising the
step of:

transterring the developed image from the im-
age forming surface 10 an image receiving sur-
face at a third potential, different from the first
potential by an image transfer potential differ-
ence, for receiving the developed image from
the image forming surface,

whersin the step of at least partially discharging
is operative for changing at least one of the first
potential and the second potential whereby the
absolute value of the potential difference be-
tween the second potential and the third poten-
tial is reduced to a value low enough so that
substantially no electrical discharge occurs be-
tween the image receiving surface and the
background portions.
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A method according to claim 16 or claim 17 wherein
the image transter potential difference is substan-
tially the same as the image transfer potential dif-

ference which would be required in the absence of
step of at least partially discharging.

A method according to any of claims 15-18 wherein
the step of transferring includes the step of:

first transterring the developed image to an
image transfer surface adapted to receive devel-
oped images from the image forming surface and
to transfer them to a further surface.

A method according to any of claims 14-19 wherein
the image forming surface is a photoconductive im-
age forming surface.

A method according to claim 20 wherein the step of
at least partially discharging includes the step of uti-
lizing & light source for discharging the background
portions of the photoconductive image forming sur-
face.

A method according to claim 21 wherein the light
source includes a light emitting diode array.

A method according to claim 22 wherein the step of
at least partially discharging includes the step of uti-
lizing light emitting diodes which emit colored light
and wherein the colored light inciudes colors that
are complementary to the colors of the pigmented
toner.

A method according 1o claim 21 wherein the step of
at least partially discharging includes the step of
providing a light source and at least one colored fil-
ter.

A method acceording to claim 21 or claim 24 wherein
the step of at least partially discharging includes the
step of illuminating with colors that are complemen-
tary to the colors of the pigmented toner.

A method according to any of claims 14-25 wherein
the step of developmant utilizes liquid toner com-
prising the toner particles and carrier liquid and
whaerein the step of developing further comprises
the step of compacting the image and removing ex-
cess liquid therefrom.

Patentanspriiche

1.

Bilderzeugungsvorrichtung mit:

einer bilderzeugenden Oberflache (10, 12), die
eine Abbildungsfldche aufweist,
einer bilderzeugenden Einrichtung (16) zum
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Definieren eines elektrostatischen Latentbildes
in der Abbildungsflache, wobei das Latentbild
Bildbereiche (112) und Hintergrundbereiche

{110) auf unterschiedlichen Potentialen um-
faBt, wobei die Hintergrundbereiche die
héchstgeladensn Bereiche der Abbildungsfla-
che sind; und

einer Entwicklungseinrichtung (20, 22) zum
Entwickein des elektrostatischen Latentbildes
unter Verwendung elekirisch geladener pig-
mentierter Tonerteilchen, um ein die Bildberei-
che (iberlagerndes, entwickeltes Bild (114) zu
erzeugen, wobei das enlwickelte Bild auf der
bilderzeugenden Oberflache auf sinem ersten
elektrischen Potential liegt und die Hinter-
grundbereiche auf der bilderzeugenden Ober-
flache auf einem zweiten elekirischen Poltential
liegen, dadurch gekennzeichnet, dai:

die Entwicklungseinrichtung das elektrostati-
sche Bild in einem Umkehrmodus entwickelt;
und daf} die Bilderzeugungsvorrichtung um-
faBt:

eine elektromagnelische Strahlungsquelle (2B)
zum wenigstens teilweisen Entladen der bilder-
zeugenden QOberflache stromabwarts der Ent-
wicklungssinrichtung.

2. Bilderzeugungsvorrichtung nach Anspruch 1, in

welcher die elektromagnetische Strahlungsquelle
dahin gehend wirksam ist, die bilderzeugende
Oberflache so zu entladen, daf3 das entwickelte Bild
auf einem dritten elektrischen Potential liegt und die
Hintergrundbereiche auf einem vierten elektrischen
Potential liegen, und ferner umfassend:

eine bildaufnehmende Oberflache (30) auf ei-
nem finften Potential zur betrisbsmaBigen Aufnah-
me das entwickelten Bildes von der bilderzeugen-
den Oberflache, wobei die Differenz zwischen dem
vierten Potential und dem finften Potential gering
genug ist, derart, dai zwischen der bildaufnehmen-
den Oberflache und den Hintergrundbereichen im
wesentlichen keine elektrische Entladung auftritt.

Bilderzeugungsvorrichtung nach Anspruch 1 und
ferner mit:

giner bildaufnehmenden Oberftache (30} aut
einem dritten Potential, das sich von dem er-
sten Potential durch eine Bildibertragungspo-
tentialdifferenz untarscheidet, zum Aufnehmen
des entwickelten Bildes von der bilderzeugen-
den Oberfldache,

wobei die elektromagnetische Strahlungsquel-
{& eine Anderung wenigstens des ersten Poten-
tials oder des zweiten Potentials bewirkt, um
die Differenz zwischen beiden zu verandem,
wodurch der absolute Wert der Potentialdiffe-
renz zwischen dem zweiten Potential und dem
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dritten Potential aut einen Wert unterhalb etwa
360 Volt verringert ist.

Bilderzeugungsvorrichtung nach Anspruch 1 und
ferner mit:

einer bildaufnehrmenden Oberflache (30} aul
sinem dritten Potential, das sich von dem er-
sten Potential durch eine Bilddbertragungspo-
tentialdifferenz unterscheidet, zum Aufnehmen
des entwickelten Bildes von der bilderzeugen-
den Cberflache,

wobei die elektromagnetische Strahlungsquel-
le aine Anderung wenigstens des arsten Poten-
tials oder des zweiten Potentials bewirkt, um
die Differenz zwischen beiden derart zu veran-
dern, dan die Potentialdifferenz zwischen dem
zweitem Potential und dem dritten Potential auf
einen ausreichand niedrigen Wert verringert
ist, s0 dal zwischen der bildaufnehmenden
Oberflache und den Hintergrundbereichen im
wesentlichen keine elekirische Entladung auf-
tritt.

Vorrichtung nach Anspruch 3 oder 4, in welcher die
BildGbertragungspotentialdifferenz  im  wesentli-
chen die gleiche Bildibertragungepotentialdif-
ferenz ist, die bei Nichtvorfiegen der elektromagne-
tischen Strahlung erforderlich ist.

Vorrichtung nach einem der Anspriiche 2-5, in wel-
cher die bildaufnehmende Oberflache (30) eine
Bilddbertragungsoberfldche ist, die so ausgebildet
ist, daB sie entwickelte Bilder von der bilderzeugen-
den Oberflache auinehmen und diese auf eine wei-
tere Oberflache iibertragen kann.

Vorrichtung nach einem der vorstehenden Anspril-
che, in welcher die bildtragende Oberfléche (12) ei-
ne photoleitende, bilderzeugende Oberflachs ist.

Vorrichtung nach Anspruch 7, in welcher die elek-
tromagnetische Strahlungsquelle (28) sine Licht-
quelle zum Entladen der Hintergrundbereiche der
photolsittahigen, bilderzeugenden Oberflache um-
faft.

Vorrichtung nach Anspruch 8, in welcher die Licht-
quelie eine lichtemittisrende Diodenanordnung um-
fant.

Vorrichtung nach Anspruch 9, in welcher die lichte-
mittierende Diodenanordnung Dioden umfaft, wel-
che Farblicht emittieren und in welcher das Farb-
licht Farben umfaiit, die den Farben des pigmen-
tierten Toners komplementéar sind.

Vorrichtung nach Anspruch B, in welcher die Licht-
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quelle eine Lichiquelle und wenigstens einen Farb-
fitter umfant,

Vorrichtung nach Anspruch 11, in welcher die Licht-
quelte und der wenigstens eine Farbfilter ein Farb-
licht erzeugt, weichas Farben umfaft, die den Far-
ben des pigmentierten Toners komplementéar sind.

Vorrichtung nach einem der vorstehenden Anspri-
che, in welcher die Entwicklungseinrichtung so aus-
gebildet ist, daB sie Fldssigtoner verwenden kann,
der Tonereilchen und eine Tragerflissigkeit um-
faft, und in welcher die Entwicklungssinrichtung
ferner eine elektrisierte Abstreicherwalze (26) zum
Verdichten des Biides und Entfernen @iberschissi-
ger Fliissigkeit umfaft.

Bilderzeugungsverfahren mit den Schriiten:

Definieren eines elektrostatischen Latentbildes
aut einer bilderzeugenden Oberflache, wobei
das Latentbild Bildbereiche und Hintergrund-
bereiche auf unterschiedlichen Potentialen auf-
waist und

Entwickeln des elekirostatischen Latentbildes
unter Verwendung elektrisch geladener, pig-
mentiertar Tonertailchen, um ein die Bildberei-
che Uberlagemdas, entwickeltes Bild zu erzeu-
gen, wodurch das entwickelte Bild auf der bil-
derzaeugenden Oberflache aul einem ersten
elektrischen Potential liegt und die Hinter-
grundbereiche auf der bilderzeugenden Ober-
flache auf einem zweiten elektrischen Potential
liegen; dadurch gekennzeichnet, dag:

der Schritt des Entwickeins das elekirostati-
sche Latentbild in einem Umkehrmodus ent-
wickelt; und

das Vertahren den Schritt umfat:

wenigstens teilweises Entladen der bilderzeu-
genden Oberflache durch Bestrahlen der das
entwickelte Bild enthaltenen, bilderzeugenden
Oberflache mit elektromagnetischer Strahlung.

Verfahren nach Anspruch 14, in welchem der
Schritt des wenigstens teilweisen Entladens den
Schritt umfaBt des Entladens der bilderzeugenden
Oberflache, so daf das entwikkelte Bild auf einem
dritten elektrischen Potential liegt und die Hinter-
grundbereiche auf einem vierten Potential liegen,
und mit dem weiteren Schritt:

Ubertragen des entwickelten Bildes von der
bilderzeugenden Oberfléache auf eine bildaufneh-
mende Oberflache, welche aut ein finftes Potential
elektrisiert ist, wobei die Differenz zwischen dem
vierten Potential und dem finften Potential gering
genug ist, derart, daB zwischen der bildaufnehmen-
den Oberflache und den Hintergrundbersichen im
wesantlichen keine elektrische Entladung auftritt.
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Verfahren nach Anspruch 14 und mit dem Schritt:

Ubertragen des entwickelten Bildes von der bil-
derzeugenden Oberflache auf eine bildaufneh-
mende Oberlache mit einem dritten Potential,
das sich von dem ersten Potential durch eine
Bildibertragungspotentialdifferenz unterschei-
det, zum Aufnehmen des entwickelten Bildes
von der bilderzeugenden Oberflache,

wobei der Schritt des wenigstens teilweisen
Entladens eine Anderung wenigstens des er-
sten Potentials oder des zweiten Potentials be-
wirkt, wodurch der absolute Wert der Potential-
differenz zwischen dem zweiten Potential und
dam dritten Potential auf einen Wert unterhalb
etwa 380 Volt verringert wird.

Verfahren nach Anspruch 14 und mit dem Schritt:

Ubertragen des entwickelten Bildes von der bil-
derzeugenden Oberfldche auf eine bildautneh-
mende Oberflache mit drittem Potential, das
sich von dem ersten Potential durch eine Bild-
ibertragungspotentialdifferenz unterscheidet,
zum Aufnshmen des entwickelten Bildes von
der bilderzeugenden Oberflache,

wobei der Schritt des wenigstens teilweisen
Entladens eine Anderung wenigstens des er-
sten Potentials oder des zweiten Potentials be-
wirkt, wodurch der absolute Wert der Potential-
differenz zwischen dem zweiten Potential und
dem dritten Potential auf einen so ausreichend
geringen Wert verringert wird, daB zwischen
der bildaufnehmenden Oberflache und den
Hintergrundbarsichen im wesentlichen keine
elekirische Entladung auftritt.

Vertahren nach Anspruch 16 oder Anspruch 17, in
welchem die Bildibertragungspotentialdifferenz im
wesentlichen die gleiche ist wie die Bildibertra-
gungpotentialdifferenz, welche bei Nichtvorhan-
densein des Schrittes des wenigstens teilweisen
Entladens erforderlich wére.

Verfahren nach einem der Anspriiche 15-18, in wel-
chem der Schritt des Ubertragens den Schritt um-
faBt:

erstes Uberiragen des entwickelten Bildes
auf eine Bilddbertragungsoberfiache, die so ausge-
bildat ist, daB sie die entwickelten Bilder von der bil-
derzeugenden Oberflache aufnimmt und diese auf
eine weitere Oberfliche dbertragt.

Verfahren nach einem der Anspriiche 14-19, in wel-
chem die bilderzeugende Cberfliche eine photo-
leitfahige, bilderzeugende Oberflache ist.

Verfahren nach Anspruch 20, in welchem der
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Schritt des wenigstens teilweisen Entladens den
Schritt des Verwendens einer Lichtquelle zum Ent-
laden der Hintergrundbereiche der photoleittéhi-
gen, biiderzeugenden Oberflache umfaBt.

Vearfahren nach Anspruch 21, in welchem die Licht-
quelle eine lichtemittierende Diodenanordnung um-
fant.

Verfahren nach Anspruch 22, in welchem der
Schritt des wenigstens teilweisen Entladens den
Schritt des Verwendens von lichtemittierenden Di-
oden umiaBt, welche Farblicht emittieren und in
welchem das Farbiicht Farben umfaBt, die den Far-
ben des pigmentierten Toners komplementar sind.

Verfahren nach Anspruch 21, in welchem der
Schritt des wenigstens teilweisen Entladens den
Schritt des Verwendens einer Lichtguelle und we-
nigstens eines Farbfilters umfaBt.

Verfahren nach Anspruch 21 oder Anspruch 24, in
welchem der Schritt des wenigstens teilweisen Ent-
ladens den Schritt des Bestrahlens mit Farben um-
faft, die den Farben des pigmentiarien Toners kom-
plementar sind.

Varfahren nach einem der Anspriche 14 bis 25, in
welchem der Entwicklungsschritt Flissigtoner ver-
wendet, der die Tonerteilchen und Tragerflissigkeit
umtaft und in welchem der Schritt des Entwickelns
ferner den Schiritt des Verdichtens des Bildes und
Entfernens von Giberschilssiger Fillssigkeit von die-
sem umfaft.

Revendications

1.

Appareil de formation d'image comprenant :

- unesurface (10, 12} de formation d'image com-
portant une région de formation d'image,

- un moyen (16) de formation d'image pour défi-
nir une image électrostatique latente dans la ré-
gion de formation d'imagse, I'image latente com-
prenant des parties d'image (112) et des parties
d'arrié¢re-plan (110) se trouvani & des potentiels
ditférents, lesdites parties d'arridre-plan étant
les parties les pius fortement chargées de la ré-
gion de formation d'image, et

- des moyens de révélation (20, 22) pour révéler
limage élactrostatique latents, qui utilisent des
particules de toner pigmentées et électrique-
ment chargées pour former une image révélée
{114) recouvrant les parties d'image, de telle
sorte que l'image révélée se trouvant sur la sur-
face de formation d'image est & un premisr po-
tentie! électrique et |es parties d'arridre-plan se
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trouvant sur la surface de formation d'image
sont & un second potentiel électrique,

caractérisé en ce que

- les moyens de révélation révdlent 'image élec-
trostatique en mode d'inversion,

- ot en ce que l'appareil de formation d'image
comprend une source de rayonnement électro-
magnétique (28) pour décharger au moins par-
tisllement la surface de formation d'image en
aval desdits moyens de révélation.

Appareil de formation d'image selon la revendica-
tion 1, dans lequel la source de rayonnement élec-
tromagnétique sert & décharger la surface de for-
mation d'image de telle sorte que l'image révélée
soit & un troisiame potentiel électrique et que les
parties d'arridre-plan soient & un quatriéme poten-
tiel électrique, et comprenant en outre une surface
(30) de réception d'image se trouvant & un cinquié-
me potentiel, servant & recevoir l'image révélée en
provenance de la surface de formation d'image, la
différence entre la quatriéme et le cinquidme poten-
tiel &tant suffissammoent faible pour qu'il ne se pro-
duise pratiquement pas de décharge électrique en-
tre la surface de réception dimage et les parties
d'arridre-plan.

Appareil de formation d'image selon la revendica-
tion 1, comprenant en outre une surface (30) de ré-
ception d'image se trouvant & un troisidme poten-
tiel, qui diffdre du premier potentiel par une différen-
¢e de potentiel de transtert d'image, destinée & re-
cevoir l'image révélée en provenance de la surface
de formation d'image, et dans lequel la source de
rayonnement électromagnétique sert & modifier I'un
au moins des premier et deuxidme potentiels pour
maodifier la différence entre eux de sorte que la va-
leur absolue de |a diffdrence de potentiel entre e
deuxidme potentiet et le troisidme potentiel soit ré-
duite 2 une valeur inférieure & environ 360 volts.

Appareil de formation d'image selon la revendica-
tion 1, comprenant en outre une surface (30) de ré-
ception d'image se trouvant & un troisibme poten-
tiel, qui différe du premier potentiel par une différen-
ce de potentiel de transfert d'image, destinée & re-
covoir l'image révélée en provenance de |a surtace
de formation d'image, et dans lequel la source de
rayonnement électrormagnétique sert & modifier I'un
au moins des premier ot deuxidme potentiels pour
modifier la différence entre eux de sorte que la dif-
férence de potentiel entre les deuxidme et troisidme
potentiels soit réduite & une valeur suffisamment
faible pour qu'ii ne se produise pratiquement pas de
décharge électrique entre la surface de réception
d'image el les parties d'arridre-plan.
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Appareil selon la revendication 3 ou la revendica-
tion 4, dans lequei ia différence de potentiel de
transfert d'image est sensiblement la méme que la
diftérence de potentisi de transtert d'image requise
on l'absence du rayonnement élaectromagnétique.

Apparsil selon I'une quelcongque des revendications
245, dans lequel lasurface (30} de réception d'ima-
ge est une surface de transfert d'image apte a re-
cevoir des images révélées en provenance de la
surface de formation d'image et & les transférer sur
une autre surface.

Apparsil selon l'une gquelcongue des précédentes
revendications, dans lequel |la surtace (12) de for-
mation d'image est une surface de formation d'ima-
ge photoconductrice.

Appareil seion la revendication 7, dans lequel la
source de rayonnement électromagnétique (28)
comprend une source de lumidre pour décharger
les parties d'artidre-plan de |a surface de formation
d'image photoconductrice.

Appareil selon 1a revendication B, dans lequsl la
source de lumidre comprend un réseau de diodes
électroluminescentes.

Appareil selon la revendication 9, dans lequel le ré-
seau de diodes électroluminescentes comprend
des diodes qui émettent une lumidre colorée et
dans lequel la lumidére colorée contient des couleurs
qui sont complémentaires des coulsurs du toner
pigmentsé.

Appareil selon la revendication 8, dans lequel la
source de lumiare comprend une source de lumiére
et au moins un filtre coloré.

Appareil selon 1a revendication 11, dans leque! la
source de lumidre et le filtre colord au nombre d'au
moins un produisent de la lumidre colorée qui con-
tient des couleurs complémentaires des couleurs
du toner pigments.

Appareil selon I'une quelconque des précédentes
revendications, dans lequel le moyen de révélation
est apte & utiliser du toner liguide comprenant les
particules de tonar et un liquide porteur et dans le-
quel le moyen de révélation comprend en outre un
rouleau presseur é&lectrifié (26) pour compacter
limage et éliminer l'excés de liquide.

Procédé de formation d'image comprenant les éia-
pes consistant &

- définir une image électrostatique latente sur
une surface de formation d'image, l'image la-
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tente comprenant des parties d'image et des
parties d'arridre-plan se trouvant & des poten-
tiels diffsrents, ot

= révéier l'image électrostatique latente en utili-
sant des particules de toner pigmentées el
électriquement chargées pour former une ima-
ge révélée qui recouvre les parties d'image, de
sorte que l'image révélde sur la surface de for-
mation d'image est & un premier potentiel élec-
trique et les parties d'arridre-plan sur la surface
de formation d'image sont & un second poten-
tiel électrique,

caractérisé ence que :

- I'étape de révélation révale 'image électrosta-
tique latente en mede d'inversion, et

- le procédé comprend ['étape consistant & dé-
charger au moins partiellerent la surface de
formation d'image par éclairage de la surface
de formation d'image contenant l'image révélée
avec un rayonnament élactromagnétique.

Procédé selon la revendication 14, dans lequel
I'étape de déchargement au meins partiel com-
prend |'étape consistant & décharger la surface de
formation d'image de telle sorte que l'image révélée
soit & un troisidme potentiel dlectrique et que les
parties d'arridre-plan soient & un guatridme poten-
tiel dlactrique, et comprenant I'étape supplémentai-
re consistant & ransférar l'image révélse de la sur-
tace de formation d'image & une surface de récep-
tion d'image qui est chargde & un cinquidme poten-
tiel, la différence entre lo quatridme potentiel et le
cinquidme potentiel tant suffissamment faible pour
qu'il ne se preduise pratiquement pas de décharge
électrique enire la surface de réception d'image et
les parties d'arridre-plan.

Procédé selon la revendication 14, comprenant
I'étape consistant & transtérer l'image révélée de la
surface de formation d'image & une surface de ré-
coeption d'image se trouvant & un troisibme poten-
tiel, qui différe du premier potentiel par une différen-
ce de potentiel de transtert d'image, destinée & re-
cevoir I'image révélée en provenance de la surface
de formation d'image, et dans lequel 'étape de dé-
chargement au meins partiel sert & modifier l'un au
moins des premier et deuxidme potentiels de telle
sorte que la valeur absolue de |a différence de po-
tentiel entre le second potentiel et le troisidme po-
tentiel soit réduite & une valeur inférieure & environ
360 volts.

Procédé selon la revendication 14, comprenant
I'étape consistant & transiérer l'image révélée de la
surface de formation d'image & une surface de ré-
ception d'image se trouvant & un troisidme poten-
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18.

19.

20.

21.

22,

23.

24,

tie!, qui différe du premier potentiel par une différen-
ce de potentiel de transfert d'image, destinée & re-
cevoir I'image révélée en provenance de la surface
de formation d'image, et dans leque! I'étape de dé-
chargement au moins partiel sert & modifier f'un au
moins des premiser ot deuxidme potentieis de telle
sorte que la valeur absoclue de la différence de po-
tentiel entre lo second potential et le troisidme po-
tentiel soit réduite & une valeur suffisamment faible
pour qu'il ne se produise pratiquement pas de dé-
charge électrique entre la surface de réception
dimage et les parties d'arridre-plan.

Procédé selon la revendication 16 ou la revendica-
tion 17, dans lequel la différence de potentiel de
ranstfert d'image est sensiblement la méme que la
différence de potentiel de transfert d'image qui se-
rait nécessaire an absence de 'élape de déchar-
gement au moins partiel.

Procédé selon 'une quelconque des revendications
15 & 18, dans lequel |'étape de transfert comprend
['4tape consistant & transtérer d'abord l'image révé-
iée sur une surface de transfert d'image apte a re-
covoir des images révéldes en provenance de la
surface de formation d'image puis a les transiérer
$Ur une autre surface.

Procédé selon I'une quelconque des revendications
14 219, dans lequel la surface de formation d'image
est une surface de formation d'image photoconduc-
trice.

Procédé selon la revendication 20, dans lequel
I'étape de déchargement au moins partiel com-
prend I'étape consistant & utiliser une source de lu-
miére pour décharger les parties d'arridre-plan de
la surface de formation d'image photoconductrice.

Procédé selon la revendication 21, dans lequel la
source de lumiére comprend un réseau de diodes
électroluminescentes.

Procédé selon la rovendication 22, dans lequel
'étape de déchargement au moins partiel com-
prend |'étape consistant & utiliser des diodes élec-
troluminescentes qui émettent une lumidre colorée,
ot dans lequel la lumiére colorée contient des cou-
laurs qui sont complémentaires des couleurs du to-
ner pigmenté.

Procédé selon la revendication 21, dans lequel
I'étape de déchargement au moins partisl com-
prend I'étape consistant & utiliser une source de lu-
midre et au moins un filtre coloré.

Procédé selon fa revendication 21 ¢u la revendica-
tion 24, dans lequel I'6tape de déchargement au
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moins partiel comprend I'étape d'éciairage avec
des couleurs qui sont complémentaires des cou-
leurs du toner pigmentsé.

Procédé selon l'une quelconque des revendications
14 & 25, dans lequel I'étape de révélation utilise un
toner liquide comprenant les particules de toner et
un liquide porteur, et dans lequel I'étape de révéla-
tion comprend en outre I'étape consistant a com-
pacter l'image et & en éliminer I'excés de liquide.
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