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pendent claims. FIELD OF THE INVENTION                             BRIEF
DESCRIPTION OF THE DRAWINGS The present invention relates to image transfer
5  The present invention will be understood and ap- techniques and
apparatus for use in electrostatic im-  predated more fully from the
following detailed de- aging using an intermediate transfer member.
scription, taken in conjunction with the drawing in which: BACKGROUND OF
THE INVENTION                           Fig. 1 Is a simplified sectional
illustration of elec- 10  trostatic imaging apparatus constructed and
opera- The use of an intermediate transfer member in  tive in accordance
with a preferred embodiment of the electrostatic imaging is well known in
the art.    present Invention. Various types of intermediate transfer
members are known and are described, for example in U.S. Pa-  DETAILED
DESCRIPTION OF A PREFERRED tents  3,862,848,  4,684,238,  4,690,539  and
15  EMBODIMENT 4,531,825. Belt-type Intermediate transfer members for use
Reference is now made to Fig. 1, which illustrates in electrophotography
are known in the art and are  electrostatic imaging apparatus constructed
and op- described, inter alia, in U.S. Patents 3,893,761,   erative in
accordance with a preferred embodiment of 4,684,238 and 4,690,539.
20  the present invention. The use of intermediate transfer members is well
In a preferred embodiment of the invention the to- known in the printing
art. In offset printing an image  ner of Example 1 of U.S. Patent 4,794,651
is em- formed of a viscous ink Is transferred from a drum to  ployed, but a
variety of powder or liquid toner types a second drum prior to transfer to
the final substrate.  are useful in the practice of the invention. For
colors Conventional color electrostatic printers print  25  other than
black, the carbon black in the toner partic- three or four, partly
transparent, color, generally half-  ies is replaced by suitable pigments
as is known In the tone, separations in cyan, magenta, yellow and (op-
art. tionally) black to form a single full color Image. The  As in
conventional electrophotographic systems, color density of these single
color prints must be care-  the apparatus of Fig. I comprises a drum 10
arranged fully controlled to produce the correct color In the final  30
for rotation about an axle 12 in a direction generally image.
indicated by arrow 14. The drum 10 is formed with a An observer viewing an
image printed on paper  cylindrical photoconductive surface 16. actually
sees a color which is the result of light inci-  A corona discharge device
18 is operative to gen- dent on the image, which passes through the image,
erally uniformly charge the photoconductor surface is reflected from the
paper and passes through the   35  16 with a positive charge. Continued
rotation of the image again before being seen by the viewer. The   drum 10
brings the charged photoconductor surface light which the observer sees is
thus filtered twice by  16 into image receiving relationship with an
exposure the Image. if the same conditions are used for printing  unit
including a lens 20, which focuses a desired Im- on transparencies the
colors appear to be washed   age onto the charged photoconductive surface
16, out, i.e., they have a lower saturation than the same   40  selectively
discharging the photoconductive surface, print on paper. This reduced
saturation is caused by  thus producing an electrostatic latent image
thereon. the fact that for transparencies light passes through  Lens 20 may
be the lens of a photocopier, as illustrat- the printed image only once
before being viewed.   ed, or alternatively, for example, the lens of a
laser printer. SUMMARY OF THE INVENTION                      45
Continued rotation of the drum 10 brings the charged photoconductive
surface 16 bearing the The present invention seeks to provide apparatus
electrostatic latent image into a development unit 22, and techniques for
improved electrostatic printing of  which is operative to apply a colored
toners, such as transparencies. In a preferred embodiment of the in-  a
liquid developer comprising carrier liquid and col- vention transparencies
and prints on opaque sub-  50  ored toner particles to develop the
electrostatic latent strates can be produced utilizing the same developer
image. Preferred development systems are descri- system operating at the
same voltages and utilizing  bed in commonly assigned PCT Patent
Application the same developer liquid.
PCT/NL9/000869 filed May 14, 1990 and US Patent There Is thus provided
apparatus for electrostatic  Application entitled LIQUID DEVELOPER SYSTEM
printing of transparencies as defined in claim 1.  55  which was filed on
August 22, 1990. Other multicolor There is further provided a method for
electro-  liquid toner development systems as known in the art static
printing of transparencies as defined In claim 9.  may also be suitable.
Preferred embodiments are defined in the de-       Downstream of roller 26
there is preferably pro- 2   



3                   EP 0 549 575 B1                 4 vided a rigidizing
roller 30. The rigidizing roller 30 is  switch 102 orfrom apparatus 44 for
indicating wheth- preferably formed of a resilient polymeric material,  era
substrate soughtto be printed is opaque, such as such as conductive
resilient polymeric materials as  paper, or transparent. Typically
apparatus 44 will described in either or both of U.S. Patents 3,959,574
shine light through the medium to be printed from a and 3,863,603 and is
preferably maintained In con-   5   light source 104. If a relatively large
amount of light Is tacting, pressured relationship with the photoconduc-
measured on a light detector 106, a transparency is tive surface 16. Use of
such rigidizing rollers in sys-  to be printed on. Otherwise, a piece of
paper is to be tems comprising intermediate transfer members is   printed
on. described in commonly assigned US Patent Applica-      In response to
the signal from switch 102 or light tion 7/306,076, filed June 2, 1989.
10  detector 106, CPU 100 activates the following ele- Downstream of
rigidizing roller 30 there is provid-  ments of the apparatus of the
present invention; de- ed an Intermediate transfer member 40, which ro-
veloper 22, imaging head 21, intermediate transfer tates, as shown by arrow
41, in a sense opposite to  member 40, a paper feeder 108 and backing
roller 43. that of drum 10, and is operative for receiving the to-  The
operation of color developers, Imaging ner image from surface 16 and for
transferring the to   15  heads and Intermediate transfer members is well
ner image to a receiving substrate 42, such as paper  known  in the art.
For the preferred embodiments or a transparency, which Is supported by a
roller 43.  which are described in documents Incorporated here- in
accordance with a preferred embodiment of the In-  in by reference, the
operation Is described in those vention, Intermediate transfer member 40 is
config-   documents. ured and mounted with respect to drum 10 for provid-
20  A preferred method of activation Is as follows: ing first transfer
engagement between intermediate     1) imaging head 21 Is activated to
write a latent transfer member 40 and image bearing photoconduc-      image
representing a particular coloronto photo- tor surface 16 for transfer of
an image from surface   receptor 16. 16 to intermediate transfer member 40.
2) Developer 22 i activated to develop the latent The configuration and
arrangement of intermedi-  25  Image on photoreceptor 16 using the
propercolor ate transfer member 40, substrate 42 and roller 43 is
developer. preferably such as to provide second transfer en-      3)
Intermediate transfer member 40 and photore- gagement between the
intermediate transfer member      ceptor 16 are activated to transfer the
developed 40 and the substrate 42 for transfer of the image from  image
from photoreceptor 16 to intermediate the intermediate transfer member 40
to the substrate  30  transfer member 40. 42.
4) Steps 1 - 3 are repeated for each of the colors Intermediate Transfer
Members and methods for      to be printed. using same which are especially
useful for carrying    If an input signal to CPU 100 Indicates that a out
the present invention are described in commonly  piece of paper is present,
then step 5 is performed. assigned US Patent Application 7/446,877 filed
De-  35   Otherwise, step 6 is performed. cember 26, 1989, and in the above
mentioned PCT        5) CPU 100 activates the paper feed 108 to feed Patent
Application PCT/NL90/00069 filed May 14,        the piece of paper between
backing roller43 and 1990.
intermediate transfer member 40 to cause the de- Control apparatus 46 is
provided, for governing    veloped Image to be transferred to the-piece of
the operation of the remainder of the apparatus of Fig.  40  paper. 1. In
general when it is sought to print on a transpar-  6) CPU 100 causes steps
1-4 to be repeated. It encies, each monochromatic image or each color
then effects step 5. separation of a polychromatic image is developed
The toner is formulated, as is known in the art, to more than once. In a
preferred embodiment of the in-  give propercolorsaturation when the image
is printed vention, each separation is imaged, developed and   45   on
paper. The presentapparatus and procedure isop- transferred to intermediate
transfer member 40 more  erative to produce prints on paper and
transparencies than once before the second transfer to the transpar-
having roughly equally saturated colors for the follow- ent substrate
occurs.                              ing reason: When a print on white
paper is viewed, the The control apparatus typically comprises a Cen-
observer actually sees light which has passed tral Processing Unit (CPU)
100, such as a microcon-  50  through the image once, been reflected from
the pa- troller or a microprocessor. Since the control function  per, and
then passed through the image a second described hereinbelow with reference
to the present  time. Thus the incident, white, light is filtered twice by
invention is very simple, CPU 100 will generally per-  the printed layer.
For transparencies, the printed layer form all of the control functions of
the imaging ma-  for each color is twice as thick as the printed layer for
chine, and the control functions described below may  55   paper prints.
Thus while in projecting transparencies, involve no more than a few lines
of code.          light passes through the printed image only once, the CPU
100 typically receives input signals from   effective filtration of the
light is equal to that for the either an operator controlled
paper-transparency    printed Image, yielding similar saturation densities.
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that this method does not require
developingapparatus(22)forcaus-- any changes in the development process
itself or in   ing the electrostatic latent image on the image the liquid
developer when a transparency is pro-      bearing surface to be developed
to form a given duced. Any such changes result in complication of the
developed Image thereon; and apparatus and process and in uncertain
results.  5               means for transferring (40, 43, 108) Following
transfer of the developed toner image     the developed image to the
substrate, and to the intermediate transfer member, photoconduc-
the control apparatus is operative, when tive surface 16 is engaged by a
cleaning roller assem-  the substrate Is transparent, for causing the de-
bly 50, Including a pair of rollers 52, which typically ro-  veloping
apparatus to form a second developed tate In opposite directions, and a
nozzle 54. The   10  image, essentially Identical to the given devel-
cleaning roller assembly 50 is operative to scrub     oped image and for
causing the means for trans- clean the surface 16. A cleaning material,
such as liq-  ferring to transfer the second developed image to uid
developer, may be supplied to the assembly 50 via  the transparent
substrate. nozzle 54. A suitable cleaning assembly is illustrated In U.S.
Patent 4,439,035. Any residual charge left on   15  4. Apparatus according
to claim 3 wherein the the photoconductive surface 16 is removed by flood-
means for transferring comprises an intermediate ing the photoconductive
surface 16 with light from a  transfer member (40) for receiving the
developed lamp 58.                                              image from
the Image bearing surface before the It will be appreciated by persons
skilled in the art  image is transferred to the transparency. that the
present invention Is not limited by what has  20 been particularly shown
and described hereinabove.  5. Apparatus according to claim 4 and wherein
the Rather the scope of the present invention is defined  control apparatus
is operative, when the image is only by the scope of the claims which
follow.         a polychromatic image comprising a plurality of color
separations and the substrate is transpar- 25      ent, for causing said
second developed image for Claims
each color separation to be transferred, In super- position on the given
developed image of that 1. Apparatus for providing, on either opaque or
separation, to the intermediate transfer member, transparent substrates,
images having substan-     and then transferring the combined superim-
tially equal apparent color saturation when   30   posed images for that
separation on the inter- viewed, comprising:
mediate transfer member to the transparency. means for marking (22, 16, 18,
20,40, 43, 21, 108) an opaque substrate by depositing a giv-  6. Apparatus
according to claim 4 and wherein said en amount of pigmented material
thereon during     control apparatus is operative, when the sub- an imaging
process, characterized In that it in-  35  strata is transparent for
causing said second de- cludes:
veloped images to be transferred, In superposi- control apparatus (100,
102, 104, 106,       tion on the given image, to the Intermediate 108),
operative, when the substrate on which the   transfer member, and then
transferring the com- image is to be printed is transparent, for causing
bined superimposed image on the intermediate the means for marking to
deposit approximately  40  transfer member to the transparency. twice the
given amount of pigmented material thereon when the substrate is
transparent.     7. Apparatus according to any of claims 3-6 wherein the
developing apparatus is operative to cause 2. Apparatus according to claim
1 wherein the con-    the latent image to be developed utilizing a liquid
trol apparatus is operative, when the substrate  45  developer comprising
charged toner particles on which the image Is to be printed is transparent
and carrier liquid. for causing the means for marking to repeat the Imaging
process, thereby depositing approxi-   8. Apparatus according to any of
claims 3-7 wherein mately twice the given amount of pigmented ma-    the
means for developing operates at a given de- terial thereon when the
substrate is transparent   so  velopment voltage for developing said
electro- static latent image, further characterized In that 3. Apparatus
according to claim 1 or claim 2 where-         said means for development
and voltages in                                                 are the
same for printing on both opaque and the means for marking comprises:
transparent substrates; and an image bearing surface (16);  55
the apparatus provides images on the 



means for forming an electrostatic      opaque and transparent substrates
that have latent Image on the image bearing surface          substantially
equal apparent color saturation (18,20);
when the opaque substrates are directly viewed 4    5                   EP
0 549 575 B1                  6          c   L  M   S It is understood that
this method does not require             developing apparatus (22) forcaus-
any changes in the development process itself or in    ing the
electrostatic latent image on the image the liquid developer when a
transparency is pro-       bearing surface to be developed to form a given
duced. Any such changes result in complication of the  developed image
thereon; and apparatus and process and in uncertain results.  5
means for transferring (40,43, 108) Following transfer of the developed
toner image     the developed image to the substrate, and to the
intermediate transfer member, photoconduc-           the control apparatus
is operative, when tive surface 16 Is engaged by a cleaning roller assem-
the substrate is transparent, for causing the de- bly 50, including a pair
of rollers 52, which typically ro-  veloping apparatus to form a second
developed tale in opposite directions, and a nozzle 54. The   10  Image,
essentially identical to the given devel- cleaning roller assembly 50 is
operative to scrub      oped Image and for causing the means for trans-
clean the surface 16. A cleaning material, such as liq-  ferring to
transfer the second developed image to uid developer. may be supplied to
the assembly 50 via  the transparent substrate. nozzle 54. A suitable
cleaning assembly is illustrated in U.S. Patent 4,439,035. Any residual
charge left on   15  4. Apparatus according to claim 3 wherein the the
photoconductive surface 16 is removed by flood-    means for transferring
comprises an intermediate ing the photoconductive surface 16 with light
from a   transfer member (40) for receiving the developed lamp 58.
Image from  the image bearing surface before the It will be appreciated by
persons skilled in the art  image is transferred to the transparency. that
the present invention is not limited by what has   20 been particularly
shown and described hereinabove.  5. Apparatus according to claim 4 and
wherein the Rather the scope of the present invention is defined   control
apparatus is operative, when the image Is only by the scope of the claims
which follow.          a polychromatic image comprising a plurality of
color separations and the substrate is transpar- 25      ent, for causing
said second developed image for Claims
each color separation to be transferred, In super- position on the given
developed image of that 1. Apparatus for providing, on either opaque or
separation, to the intermediate transfer member, transparent substrates,
images having substan-      and then transferring the combined superim-
tially equal apparent color saturation when   30    posed images for that
separation on the inter- viewed, comprising:
mediate transfer member to the transparency. means for marking (22 16.
1820,40,43. 21, 108) an opaque substrate by depositing a giv-  6. Apparatus
according to claim 4 and wherein said en amount of pigmented material
thereon during      control apparatus is operative, when the sub- an
imaging process, characterized in that it in-  35  strate Is transparent,
for causing said second de- cludes:
veloped images to be transferred, In superposi- control apparatus (100,
102, 104, 106.        tion on the given image, to the Intermediate 108),
operative, when the substrate on which the    transfer member, and then
transferring the com- image is to be printed is transparent, for causing
bined superimposed image on the intermediate the means for marking to
deposit approximately  40  transfer member to the transparency. twice the
given amount of pigmented material thereon when the substrate is
transparent.      7. Apparatus according to any of claims 3-6 wherein the
developing apparatus is operative to cause 2. Apparatus according to claim
1 wherein the con-     the latent image to be developed utilizing a liquid
trol apparatus is operative, when the substrate  45  developer comprising
charged toner particles on which the image is to be printed is transparent
and carrier liquid. for causing the means for marking to repeat the imaging
process, thereby depositing approxi-    8. Apparatus according to any of
claims 3-7 wherein mately twice the given amount of pigmented ma-      the
means for developing operates at a given de- terial thereon when the
substrate is transparent.  50  velopment voltage for developing said
electro- static latent image, further characterized in that: 3. Apparatus
according to claim 1 or claim 2 where-          said means for development
and voltages 



in                                                  are the same for
printing on both opaque and the means for marking comprises:
transparent substrates; and an image bearing surface (16):  55
the apparatus provides images on the means for forming an electrostatic
opaque and transparent substrates that have latent image on the image
bearing surface           substantially equal apparent color saturation
(18.20):                                            when the opaque
substrates are directly viewed 4    7                   EP 0 549 575 B1
8 and the transparent substrates are viewed by       red to the
intermediate transfer member at least projection.
twice before the combined superimposed image for that color separation on
the intermediate 9. Amethod for providing, on either opaque ortrans-
transfer member is transferred to the transparent parent substrates, images
having substantially   5  substrate. equal apparent color saturation when
viewed, comprising the step of                         15. A method
according to any of claims 11-14 marking an opaque substrate by deposit-
wherein the step of developing includes using liq- ing a given amount of
pigmented material thereon   uld developer comprising charged toner
particles during an imaging process, the method charac-  10  to develop the
latent image. terized by the step of: marking a transparent substrate by
de-    16. A method according to any of claims 11-15 positing approximately
twice the given amount of   wherein the step of developing utilizes a
develop- pigmented material thereon.                        er system
operating at given voltages, and fur- 15     ther characterized in that:
10. A method according to claim 9 wherein the step          said developer
system and voltages are of marking a transparent substrate comprises:
the same for printing on both opaque and trans- first marking the
transparent substrate by   parent substrates and wherein the images on the
depositing the given amount of pigmented mate-     opaque and transparent
substrates have sub- rial thereon during an imaging process; and  20
stantially equal apparent color saturation when duplicating the step of
first marking there-  the opaque substrates are directly viewed and by
depositing approximately twice the given        the transparent substrates
are viewed by projec- amount of pigmented material on the substrate
tion. when the substrate is transparent than when it is opaque.
25 Patentansprriche 11. A method according to claim 10 wherein the step of
first marking includes the steps of:         1. Vorrichtung zum Erzeugen
von Bildern auf licht- (a) providing an electrostatic image on an
undurchlissigen oder lichtdurchliissigen Sub- electrostatic Image bearing
surface; and  30    straten, wobel die BlIder Im wesentlichen elne (b)
developing the image on the electrostatic   glelche sichtbare Farbsattigung
bei Betrachtung Image bearing surface to form a developed       derselben
aufwelsen, mit image, and                                            einer
Einrichtung (22, 16, 18,20, 40, 43, the step of duplicating includes:
21, 108) zum Markieren eines lichtundurchllssi- carrying out steps (a) and
(b) at  35  gen Substrata durch Niederschlagen elnergege- least twice for
each Image.                     benen Menge elnes pigmentlerten Marterials
auf. dasselbe wihrend eines Bilderzeugungsprozes- kj  12. A method
according to claim 10 or 11 wherein the    ses dadurch gekennzeichnet, dail
die Vorrich- step of marking further includes the step of:     tung
folgendes enthilt: (c) transferring the developed image to the   40   ein
SteuergerAt (100, 102, 104, 106, 108), substrate.
welches betreibbar Ist, wenn das Substrat, auf welchem das Bild
aufzudrucken Ist, lichtdurch- 13. A method according to claim 12 wherein
the step  lssig ist, um die Markierungseinrichtung zu ver- of transferring
includes, when the substrate is    anlassen nahezu das Doppelte der
gegebenen transparent, the steps of:                 45      Menge des
pigmentlerten Materials auf demsel- transferring the separate developed im-
ben niederzuschlagen, wenn das Substrat licht- ages to an intermediate
transfer member to form    durchlAssig ist. a built up superimposed image;
and subsequently transferring the superim-    2. Vorrichtung nach Anspruch
1, bei der das Steu- 



posed image from the intermediate transfer  5o     ergerit betrieben werden
kann, wenn das Sub- member to the transparent substrate, thereby to
strat, auf weiches das Bild aufzudrucken Ist, licht- enhance the color
density of a resulting transpar-  durchiassig ist, urn die
Markierungseinrichtung ency.
zu veranlassen, den Bilderzeugungsprozelt zu wiederholen, um dadurch ca.
das Zweifache der 14. A method according to claim 13 wherein said  55
gegebenen Menge des pigmentierten Materials transparency is a polychromatic
transparency   .   auf demselben nlederzuschlagen, wenn das and each color
separation is imaged and devel-     Substrat lichtdurchlassig ist. oped on
the image bearing surface and transfer- 5    9                   EP 0 549
575 B1                 10   I l1 111111111111111111 II II 3. Vorrichtung
nach Anspruch I oder 2, bel der die     bis 7, be! der die Einrichtung zum
Entwickeln be! Marklerungseinrichtung aufweist:                   elner
gegebenen Entwickiungsspannung arbel- eine bildtragende Flache (16),
tet, um das elektrostatische latente Bild zu ent- sine Einrichtung zur
Herstallung oines        wickeln, dadurch gekennzelchnet, dal
elektrostatischen latenten Bildes auf der das Bild   5   die Elnrichtung
zum Entwickeln und die tragenden Flache (18, 20),    .
Spannungen die gleichen sind fOr sowohl des sine Entwicklungsvorrichtung
(22), um         Drucken auf lichtundurchlissigen ale auch licht- des
elektrostatische latente Bild auf der bildtra-  durchlassigen Substraten,
und wobei die Vorrich- genden Flache zu entwickeln, um auf dieser sin
tung Blider auf den lichtundurchiissigen und auf gegebenes entwikkeites
Bild auszubilden, und    to  den lichtdurchlAssigen Substraten erzeugt, die
sine Einrichtung (40, 43, 108) zum Ober-     im wesentlichen gleiche
sichtbare Farbeittigung tragen des entwickelten Bildes auf des Substrat,
besitzen, wenn die lichtundurchilssigen Sub- wobel das Steuergerat
betreibbar ist, wenn des     strate direkt betrachtet werden und wenn die
Substrat lichtdurchilssig ist, urn die Entwick-    transparenten Substrate
durch Projektion be- lungavorrichtung zu veranlassen sin zweltes ent-  13
trachtst werden. wickeltes Bild auszubliden, welches Im wesentil- chen
identisch mit dem gegebenen entwickelten   9. Verfahren zurn Erzeugen von
Blidern auf entwe- Bild Ist und um die Obertragungseinrichtung zu     der
ilchtundurchlassigen oder iichtdurchlAssigem veranlassen, das zwelte
entwickelte Buld auf das    Substraten, die im wesentlichen die gleiche
iichtdurchlgssige Substrat zu Oibertragen.  20      sichtbare Farbsittigung
bei Betrachtung aufwei- son, mit den folgenden Schritlen: 4. Vorrichtung
nach Anspruch 3, bel der die Einrich-         Markieren  sines
lichtundurchlassigen tung zum  Obertragen sin ZwlschenObertra-
Substrats durch Niederschlagen einer gegebe- gungsteil (40) aufweist, um
das entwickelte Bild    nen Menge aus einern pigmentierten Material auf von
der des Buld tragenden FRiche zu empfangen   25  demselben wahrend sines
Bilderzeugungspro- bevor des Bild auf des transparente Substrat
zeles, wobel das Verfahren durch den folgenden Obertragen wird.
Schritt gekennzelchnet Ist: Markbsren sines lichtdurchlAissigen Sub- 5.
Vorrichtung nach Anspruch 4, bel der des Steu-      strats durch
Niederschlagen von ca. der zweifa- ergerit betrelbbar ist, wenn das Bild
ein poly-  30  chen gegebenen Menge des pigmentierten Mate- chromatisches
Bild ist, welches sine Vieizahl von  rials auf demselben. Farbtrennungen
aufweist und wenn das Substrat lichtdurchlassig ist, um das zwelte
entwikkelte  10. Verfahren nach Anspruch 9, bel dern der Schritt Bild ffr
jede Farbtrennung in Obereinanderlage     der Markierung sines
lichtdurchlgssigen Sub- auf dem gegebenen entwickelten Bild dieser  35
strats foigende Schritte urnfaft Trennung auf das Zwischenubertragungsteil
zu             zuerst Markleren des lichtdurchllssigen ubertragen und um
dann die kombinierten uber-       Substrats durch Niederschlagen einer
gegebe- einandergelagerten Bilder fOr diese Trennung auf    nen Menge aus
pigmentlertern Material auf dem- dem Zwischenubertragungsteil auf das
transpa-      selben wahrend sines BildherstellungsprozeBes, rente Substrat
zu Obertragen.              40      und Duplizieren des Schrittes der
ersten Mar- 6. Vorrichtung nach Anspruch 4, bei der des Steu-      kierung;
um dadurch ca. des Zwelfache dergege- ergerat betrieben werden kann, wenn
das Sub-        benen Menge des pigmentlerten Materials auf strat
lichtdurchlassig !st, urn die zweiten ent-    dem Substrat
niederzuschlagen, wenn das Sub- wickelten Bilder in Oberiagerung mit dem
gege-  45  strat lichtdurchlassig ist, wie wenn es lichtun- benen Buld auf
des Zwischenibertragungstell zu     durchIlssig ist. 



Obertragen und um dann das kombinierte Ober- lagerte Bild auf dem
Zwischenrbertragungsteil   11. Verfahren nach Anspruch 10, wonach der
Schritt auf des transparente Substrat zu Obertragen.       der ersten
Marklerung die folgenden Schritte um- 60     fast 7. Vorrichtung nach
irgendeinern der AnsprOche 3          (a) Herstellen sines
elektrostatischen Bildes bis 6, bel der die Entwickiungsvorrichtung be-
auf einer sin elektrostatisches Bild tragenden treibbar ist, um das latente
Bild unter Verwen-       Fliche, und dung sines FROssigentwicklers zu
entwicksln, der      (b) Entwickeln des Bildes auf der des elektro-
geladene Tonertelichen und sine TragerflOssig-  55    statische Bild
tragenden Flache, um sin ent- kelt enthilt.
wickeltes Bild herzustsllen, und wobel der Schrtt der Dupilzierung folgende
Schritte um- 8. Vonichtung nach Irgendeinem der Ansprflche 3
fast: 6    11                 iEP 0 54 575 B1                  12 | |||l|||
||l| ||||| ill|! B l|t, * C   L   M   S * Durchffhren der Schriltte (a) und
(b)     servation une saturation apparente des couleurs wenigatens zweimal
fOr jedes Bild.              sensiblement identique, qui comprend: - des
moyens (22, 16,18,20,40,43,21,108) 12. Verfahren nach Anspruch lOoder 11,
wonach der          pour marquer un support opaque en y depo- Schritt der
Markierung den folgenden Schritt um-   5   sant une quantit6 donn6e de
mat6riau pig- faft:                                                  ment6
pendant une op6ratlon de formation (c) Obertragen des entwickelten Bildes
d'image, caracterise en ce qu'll contlent: auf des Substrat.
- un apparell de commande (100, 102, 104, 106, 108) agissant, quand Is
support surle- 13. Verfahren nach Anspruch 12, bel dem derSchritt  10
quel I'image dolt etre imprimhe esttranspa- des Obertragens die folgenden
Schritte umfailt,        rent, pour amener lesdits moyens de mar- wenn das
Substrat lichtdurchldssig Ist                  quage A y deposer
approxlmativement le Obertragen der getrennt entwickelten Bil-
double de la quantlt6 donn6e de mat6riau der auf eln
Zwischenibertragungsteil, umr en           plgment6 lorsque le support est
transpa- aufgebautes Oberlagertes Bild herzustellen, und   15   rent.
anschlleSendes Ubertragen des Oberla- gerten Bildes von dem
Zwlschen0bertragungs-    2. Appareil selon la revendication 1, dens lequel
le- tell auf das llchtdurchlassige Substrat, um da-    dit appareil de
commande agit, quand le support durch die Farbdichte eines resultierenden
Trans-   sur lequel i'image dolt Atre imprlm6e est transpa- parentbildes zu
erhohen.                   20     rent, pour amener les moyens de marquage
A re- p6ter l'op6ration de formation de I'lmage, depo- 14. Verfahren nach
Anspruch 13, wonach des Trans-     sent ainsi surcelul-ci environ deux fols
la quantitM parentbild aus elnem polychromatischen Trans-      donnee de
mat6riau pigmente quand le support parentbild besteht und jede Farbtrennung
auf der   est transparent. das Bild tragenden Fliche abgebildet und ent-
25 wickelt wird und auf das Zwischenfbertragungs-  3. Apparell selon la
revendicatlon I ou la revendica- tell wenigstens zwelmal. Obertragen wird
bevor    tion 2, dens lequel: das kombinierte Oberlagerte Bild fOr diese
Farb-      - les moyens de marquage comprennent: trennung auf dem
Zwischenabertragungsteil auf           - une surface (16) de support
d'image, des transparente Substrat Obertragen wird.  30          - un moyen
(18,20) pourforrnerune ima- ge electrostatique latente sur la surface 15.
Verfahren nach irgendeinem der Ansprflche 11              de support
d'Image, bis 14, bei dem der Entwicklungsschritt die Ver-        - un
appareil de r6velation (22) destine A wendung sines Flfssigentwiciders
umfaft, der              provoquer une r6v0lation de l'image geladene
Tonerteilchen enthalt, um das latente  35        electrostatique latente
sur Ia surface de Bild zu entwickeln.
support d'image afin d'y former une image r6vblee donnbe, et K    16.
Verfahren nach irgendeinem der Ansprfche 11            - des moyens (40,
43, 108) pour transf6- bis 15, bei dem der Entwlcklungsschritt die Ver-
rer I'lmage revb6le sur le support, et wendung eines Entwicklersystems
umfal~t, wel-  40     - I'appareil de commande agit, quand le sup- ches bei
gegebenen Spannungswerten arbeitet            port est transparent, pour
amenerl'appareil und dadurch gekennzelchnet ist, das des Ent-           de
r6v6lation a former une seconde image 



wicklersystem und die Spannungen die glelchen          rev~lee,
essentiellement identique A l'lma- sind fOr des Aufdrukken auf sowohl
lichtundurch-       ge r6v6l6e donnbe, et pour amener les lassige als auch
lichtdurchlassige Substrate, und   45  moyens de transfert a transferer la
seconds dal3 die auf den Iichtundurchlissigen und auf den      image
r6vel6e sur le support transparent. lichtdurchlassigen Substraten erzeugten
Bilder Im wesentlichen die gleiche sichtbare Farbsatti-  4. Appareil selon
la revendication 3, dans lequel les gung besitzen, wenn die
lichtundurchlissigen       moyens de transfert comprennent un organe (40)
Substrate direkt betrachtet werden und wenn die  50  de transfert
intermediaire destin6 A recevoir lichtdurchlasigen Substrate durch
Projektion be-  I'image rev6lee en provenance de la surface de trachtet
werden.                                   support d'image avant que l'image
ne soi trans- f6ree au support transparent. Revendlcatlons
55  5. Appareil selon la revendicatlon 4, dens lequel I'appareil de
commande agit, quand i'image est 1. Appareil qui donne, sur des supports
soit trans-   une Image polychrome comprenant plusleurs se- parents solt
opaques, des images ayant A I'ob-     parations de couleurs et que le
support est trans- 7    I IIRI 111111 11111 III 13
EP0549575B1                     14            L   M parent, pour provoquer
un transfert vers lorgane   le6tape de marquage d'un support transparent de
transfert intermediaire de ladite seconde ima-   comprend: ge revelee pour
chaque separatlon de coulours,        - un premier marquage du support
transpa- en superposition sur l'Image revelee donnee             rent par
depot sur celul-ol de la quantite correspondant A cette separation, et pour
trans-   5    donn6e de mat6riau pigmentA pendant une ferer ensulte au
support transparent les Images         operation de formation d'image, et
superpos6es combin6es correspondant A cette           - une rip6tition de
la premlire etape de mar- separation etse trouvant surl'organe de transfert
quage pour deposer de ce falt environ le interm~dlaire.
double de la quantit6 donn6e de mathriau 10          pigmente sur le
support lorsque le support 6. Appareil selon la revendication 4, dens
lequel           est transparent par rapport au cas ob le lapparell de
commando agit, quand le support            support est opaque. est
transparent, pour provoquer un transfert vers l'organe de transfert
Intermedlaire desdites se-  11. Procede selon la revendicatlon 10, dans
iequel: condes Images revelees en superposition sur  15       - la premlire
btape de marquage comprend li'lmage donn6e, et pour transferer onsulte au
lea etapes consistant A: support transparent l'image superpos6e combi-
(a) fournir une image 6lectrostatique sur n6e se trouvant sur l'organe de
transfert interm6-       une surface de support drimage 6lectros- dialre.
tatique, et 20           (b) r6velor l'image sur la surface de sup- 7.
Appareil selon l'une quelconque des revendica-            port dOImage
electrostatique pour former tions 3 A 6, dons lequel l'appareil de
revelation        une image revele, et agit pour provoquer une revelation
de l'image la-     - I'etape de rhpbtition comprend la mise en tente par
utilisation d'un revelateur liquide conte-    oeuvre des 6tapes (a) et (b)
au moins deux nant des particules de toner charg6es et un lIqui-  25  fois
pour chaque Image. de porteur. 12. Procbd6 selon la revendicatlon 10 ou 11,
dens le- 8. Appareil selon l'une quelconque des revendica-      quel
l'btape de marquage comprend en outre tions 3 A 7, dens lequel le moyen de
rev~lation    l'etape consistent b: fonctlonne A une tension de revelation
donn6e   30       (c) transferer l'image rbvelee sur le sup- pour rXveler
ladite image electrostatique latente,  port. caractbrise en outre en ce
que: - ledit moyen de revelation et lesdites ten-  13. Procbd6 selon la
revendication 12, dons lequel sions sont les memes pour une Impression
lI'tape de transfert comprend, quand le support sur des support
transparents et sur des   35   eat transparent les etapes consistent A:
supports opaques et                               - transferer les Images
revAles s6par6es - I'apparell donne des Images sur les sup-           vers
un organe de transfert Intermedlaire ports transparents et opaques qul ont
une           pour former une Image accumulbe super- saturation apparente
des couleurs sensi-            pos6, et 



blement Identique quand on observe les  40        - transferer ensulte
l'image superposee de supports opaques en direct et quand on ob-
l'organe de transfert interm6diaire au sup- serve les supports transparents
par projec-         port transparent pour ameliorer sinsi la tion.
donsite de couleurdu transparent rbsultant. 9. Procedb pour former, sur des
supports soittrans-  45   14. Procede selon la revendication 13, dens
lequel parents soilt opaques, des images ayant A l'ob-    ledit transparent
eat un transparent polychrome servation une saturation apparente des
couleurs     at on realise et rMvele sur la surface de support sensiblement
Identique, qui comprend l'etape        d'image l'image de chaque separation
de cou- consistant A:                                       leurs, que l'on
transfbre A lrorgane de transfert in- - marquer un support opaque en y
depo-  5o    termedlaire au moins deuxfois avant que l Image sant une
quantitM donnbe de materiau pigmentb      superposee combinde correspondant
A cette s6- pendant une operation de formation d'image,         paratlon de
couleurs se trouvant sur l'organe de le proc~d6 etant caracterise par
lretape consis-   transfert intermedialre ne soit transfbree au sup- tant A
marquer un support transparent en y d~po-    port transparent. sant
approximativement le double de la quantitb  55 donnee de materiau pigmente.
15. Procedb selon l'une quelconque des revendica- tlions 11 a 14, dans
lequel l'etape de revelation 10. Proc~dA selon la revendication 9, dans
lequel      comprend l'utilisatlon d'un rewvlateur liquide 8    15
EP 0 549 575 B1                  16         I ||||||| -11||| ||||| 1111
||1|| * C   L   M   S * contenant des particules de toner charg6es pour
r6veler l'image latente. 16. Proc6de selon lune quelconque des revendica-
tions 11 A 15, dans lequel l'etape de revelation    5 utilise un dispositif
de rev6lation fonctionnant A des tensions donnbes, ot caracterise en outre
en ce quo: - ledit moyen de r6velation et lesdites ten- sions sont les
memes pour une impression   10 sur des support transparents et sur des
supports opaques, et - les Images surles supports transparents et opaques
ont une saturation apparente des couleurs sensiblement identique quand on
15 observe les supports opaques en direct et quand on observe les supports
transpa- rents par projection. 20 25 30 35 40 45 50 55    


