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Description

[0001] The present invention relates to an improved
development apparatus for a liquid electrophotographic
printer for effectively removing developer liquid remain-
ing on the edges of a photoreceptor belt using a simpli-
fied wrap-around developer liquid removing unit.
[0002] An electrophotographic printer such as a laser
printer employs a photosensitive medium such as a pho-
toreceptor drum or a photoreceptor belt, on which a la-
tent electrostatic image is formed.

[0003] The laser printer is largely divided into a wet
laser printer and a dry laser printer according to the type
of a toner used for developing . The developer liquid
used in the liquid laser printer is a mixture of a toner
having a predetermined color and a volatile liquid carri-
er.

[0004] Referring to Figure 1, a conventional develop-
ment apparatus includes a photoreceptor belt 110 on an
endless track, and first, second and third rollers 121, 122
and 123 for circulating the photoreceptor belt 110
around a given path. The third roller 123 is a driving roller
driven by a driving motor (not shown) for rotating the
photoreceptor belt 110, and the second roller 122 is a
steering roller for preventing meandering by adjusting
the torsion force of the photoreceptor belt 110. A charg-
ing station 135 for charging the photoreceptor belt 110
is positioned in the vicinity of the moving block of the
photoreceptor belt 110 between the first and second roll-
ers 121 and 122. In the moving block of the photorecep-
tor belt 110 between the second and third rollers 122
and 123, a plurality of laser scanning units (LSUs) 130
and a plurality of development devices 140 are alter-
nately installed. Here, the plurality of LSUs 130 are for
forming a latent electrostatic image on the photosensi-
tive region of the photoreceptor belt 110 by irradiating
laser beams onto the photoreceptor belt 110 according
to an image signal for each color, and the plurality of
development devices 140 are for developing the latent
electrostatic image into a toner image by applying a de-
veloper liquid having a toner of a predetermined color
mixed with a liquid carrier to the photosensitive region
where the latent electrostatic image is formed.

[0005] The toner image is transferred to a sheet 126
by a transfer roller 124 while passing through between
the first roller 121 and the transfer roller 124. The sheet
126 is fed between the transfer roller 124 and a pressing
roller 125 contacting the transfer roller 124 under a con-
stant pressure.

[0006] Referring to Figure 2, a development roller
141, a cleaning roller 142, and first and second squee-
gee rollers 144 and 146 are disposed on the upstream
side of the development device 140, a colored develop-
er liquid 148 is contained in the downstream side there-
of. The development roller 141 applies the developerlig-
uid 148 to the latent electrostatic image formed on the
photoreceptor belt 110 and develops the latent electro-
staticimage into a tonerimage. The developerliquid 148
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is supplied between the development roller 141 and the
photoreceptor belt 110 by a developer liquid supplier
143. The cleaning roller 142 removes the developer lig-
uid 148 remaining on the surface of the development
roller 141. The first and second squeegee rollers 144
and 146 remove excess developer liquid 148 remaining
after being used in developing the latent electrostatic
image. The developer liquid 148 sticking to the first and
second squeegee rollers 144 and 146 is separated by
blades 145 and 147 being in contact with the surfaces
of the first and second squeegee rollers 144 and 146.
[0007] The developed toner image of the photorecep-
tor belt 110 passes through the first and second squee-
gee rollers 144 and 146 to then be formed as a thin-film-
like toner image containing some liquid carrier. While
passing through the third roller 123, the liquid carrier
contained in the tonerimage is removed by a drying roll-
er 171 heated by a heating roller 172. The drying roller
171 absorbs the liquid carrier remaining on the surface
of the photoreceptor belt 110, and the liquid carrier ab-
sorbed into the drying roller 171 is evaporated by the
heating roller 172 to then be recovered by a recovery
unit internally provided in the apparatus.

[0008] Referring to FIGs. 3 and 4, the development
roller 141 is maintained a predetermined distance apart
from the photoreceptor belt 110 and coats the supplied
developer liquid 148 to the photoreceptor belt 110 while
rotating in the same direction as the travelling direction
of the photoreceptor belt 110. At this time, the developer
liquid 148 is coated on a development region having the
same width as the development roller 141. The first
squeegee roller 144 squeegees the developer liquid
coated on the development region 115 to form a thin de-
veloper liquid film 149 corresponding to the latent elec-
trostatic image. Here, part of the developer liquid is
pushed to both edges of the photoreceptor belt 110 due
to the squeegee action of the first squeegee roller 144.
The developer liquid 151 on the edges of the photore-
ceptor belt 110 is removed by the second squeegee roll-
er 146 rotating in the reverse direction to the travelling
direction of the photoreceptor belt 110. During this pro-
cedure, the wrap-around developer liquid 151 sticking
to the second squeegee roller 146 is separated by the
second blade 147 being in contact with the second
squeegee roller 147.

[0009] The firstand second squeegee rollers 144 and
146 are rotated by a separately provided driving means,
and come into and out of contact with the photoreceptor
belt by an elevating means (not shown). Also, the blades
145 and 147 are installed corresponding to the first and
second squeegee rollers 144 and 146. Thus, the overall
system configuration is complicated. Thus, when the
squeegee rollers 144 and 146 are worn or damaged, the
system must be taken apart through a complicated pro-
cedure to be replaced with new ones.

[0010] An example of a conventional development
apparatus is described within W097/12290.

[0011] As described above, since the conventional
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development apparatus has a complicated configura-
tion, the disassembly or assembly procedure for repair
or replacement of parts is not easy. Also, the cost for
replacement of parts such as squeegee rollers is expen-
sive.

[0012] With a view to solve or reduce the above prob-
lem, itis an aim of preferred embodiments of the present
invention to provide a development apparatus for a lig-
uid electrophotographic printer, which has a simplified
structure and can effectively remove excess developer
liquid sticking to a photoreceptor belt.

[0013] According to a first aspect of the invention,
there is provided a development apparatus for a liquid
electrophotographic printer comprising: a development
roller for supplying a developer liquid to a development
region of a photoreceptor belt on which a latent electro-
static image is formed by being exposed to light; a
squeegee roller for forming a developer liquid film on the
photoreceptor belt by removing the excess developer
liquid of the developer liquid sticking to the development
region; and a wrap-around developer liquid removal
means having a cleaning blade being in contact with
both edges of the photoreceptor belt beyond the devel-
opment region for removing the developer liquid on both
edges of the photoreceptor belt.

[0014] The blade is preferably made of a soft elasto-
meric material.
[0015] The wrap-around developer liquid removal

means may further comprise a bracket for supporting
the cleaning blade.

[0016] The apparatus may further comprise: an ele-
vating means for moving the wrap-around developer lig-
uid removal means up and down so that the cleaning
blade comes in and out of contact with the photoreceptor
belt.

[0017] Preferably, the elevating means comprises: a
driving device; a cam shaft rotated by the driving device;
and a cam installed on the cam shaft for physically in-
terfering with the wrap-around developer liquid removal
means (560).

[0018] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings,
in which:

Figure 1 is a schematic diagram of a conventional
development apparatus for a liquid electrophoto-
graphic printer adopting a photoreceptor belt as a
photosensitive medium;

Figure 2 is a schematic diagram illustrating the in-
ternal structure of the conventional development
apparatus shown in Figure 1;

Figure 3 is a partially exploded side view of the de-
velopment apparatus shown in Figure 2;
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Figure 4 is a partially exploded front view of the de-
velopment apparatus shown in Figure 2;

Figure 5 is a schematic side view of a development
apparatus for a liquid electrophotographic printer,
according to the present invention;

Figure 6 is a partial side view illustrating the rela-
tionship between elements of the development ap-
paratus shown in Figure 5 and a photoreceptor belt;

Figure 7 is a schematic perspective view of the de-
velopment apparatus shown in Figure 5; and

Figure 8 is a partially exploded perspective view of
a wrap-around developer liquid removing device
adopting development apparatus according to an
embodiment of the present invention.

[0019] Referring to FIGs. 5 and 6, a development roll-
er 541 for applying a developer liquid 548 to a photore-
ceptor belt 110 on which a latent electrostatic image is
formed by being exposed to light is positioned in the up-
per portion of a development apparatus 540 containing
the developer liquid 548. Along the travelling direction
of the photoreceptor belt 110, there are installed a
squeegee roller 544 for removing excess developer lig-
uid 548 sticking to the photoreceptor belt 110, and a
wrap-around developer liquid removal means 560 hav-
ing a photoreceptor belt cleaning blade 561 for removing
the developer liquid remaining on both edges of the pho-
toreceptor belt 110 beyond a development region, which
is the main feature of the present invention.

[0020] The cleaning blade 561 of the wrap-around de-
veloper liquid removing apparatus 560 is supported by
a bracket 571. The bracket 571 is elevated by an ele-
vating means to be described later. Thus, the cleaning
blade 561 is capable of contacting the photoreceptor
belt 110 or being separated from the photoreceptor belt
110. To avoid the damage to the photoreceptor belt 110
due tofriction, the photoreceptor belt cleaning blade 561
is preferably made of a soft elastomeric material.
[0021] A developer liquid supplier 543 for supplying a
developer liquid between the development roller 541
and the photoreceptor belt 110 is provided at one side
of the development roller 541. A cleaning roller 542 for
removing the developer liquid 548 sticking to the surface
of the development roller 541 is installed in the lower
portion of the development roller 541. A squeegee roller
cleaning blade 545 for removing the developer liquid
548 sticking to the surface of the squeegee roller 544 is
installed on the downstream side of the squeegee roller
544. At one side of the development apparatus 540, that
is, in the right side of the drawing, a laser scanning unit
(LSU) 130 is installed for forming a latent electrostatic
image by irradiating a laser beam onto the development
region of the photoreceptor belt 110 travelling along an
endless track.
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[0022] The development roller 541 applies the devel-
oper liquid 548 supplied from the developer liquid sup-
plier 543 to the development region on which the latent
electrostatic image is formed. While the development
roller 541 rotates, the development roller cleaning roller
542 provided in the lower portion of the development
roller 541 cleans the development roller 541. Excess de-
veloper liquid sticking to the development region of the
photoreceptor belt 110 is removed by the squeegee roll-
er 544, and the developer liquid sticking to the squeegee
roller 544 is removed by the squeegee roller cleaning
blade 545 installed on the downstream side of the
squeegee roller 544. The photoreceptor belt cleaning
blade 561 comes in contact with the photoreceptor belt
110 by the above-described elevating means when
cleaning is necessary, and comes out of contact with the
photoreceptor belt 110 when cleaning is not necessary.
The photoreceptor belt cleaning blade 561 of the wrap-
around developer liquid removal means 560 contacts
both edges of the photoreceptor belt 110 to remove the
developer liquid present at both edges beyond the de-
velopment region after passing through the squeegee
roller 544.

[0023] During this procedure, only the toner image of
a thin film pattern corresponding to the latent electro-
static image of the development region remains on the
photoreceptor belt 110. The toner image contains some
carrier, the carrier is absorbed into the drying roller 171
via the third roller 123, and the carrier absorbed into the
drying roller 171 is heated by the heating roller 172 con-
tacting the drying roller 171 to then be evaporated.
[0024] Referring to Figure 7, as described above, the
developer liquid 548 sticking to the development region
115 of the photoreceptor belt 110 by the development
roller 541 is removed, excluding the amount of the de-
veloper liquid necessary for development by the squee-
gee roller 544. At this time, the wrap-around developer
liquid 551 carried to both edges 550 of the photoreceptor
belt 110 by being squeegeed by the squeegee roller 544
is removed by the photoreceptor belt cleaning blade
561.

[0025] The elevating means for elevating the bracket
571 up and down includes a driving motor 591, a cam
shaft 581 rotated by the driving motor 591, and a cam
582 installed on the cam shaft 581. The cam shaft 581
is provided under the bracket 571, and the cam 582 for
moving the bracket 571 up and down by physically in-
terfering with a support bar 572 of the bracket 571 while
rotating is installed on the cam shaft 581. A cam shaft
sprocket 583 is installed at one end of the cam shaft 581
so as to rotate in engagement with a motor sprocket 592
installed on the shaft of the driving motor 591.

[0026] To remove the wrap-around developer liquid
551 sticking to the photoreceptor belt 110, the driving
motor 591 is driven to rotate the cam shaft 581. As the
cam shaft 581 rotates, the bracket 571 engaged by the
cam 582 ascends, and the developer liquid cleaning
blade 561 ascends accordingly so as to make contact
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with the photoreceptor belt 110.

[0027] Referring to Figure 8, the developer liquid
cleaning blade 561 is detachably installed relative to the
bracket571. To this end, an insertion slot 573 are formed
on the bracket so that the developer liquid cleaning
blade 561 can be inserted. Also, the developer liquid
cleaning blade 561 is fixed by a screw 575 in a state
where it is inserted into the insertion slot 573 of the
bracket 571. Thus, screw locking holes 562 and 574 are
formed on the developer liquid cleaning blade 561 and
the bracket 572, respectively.

[0028] As described above, since the development
apparatus for a liquid electrophotographic printer ac-
cording to embodiments of the present invention em-
ploys a developer liquid removal means having a blade
for removing a wrap-around developer liquid, the wrap-
around developer liquid can be effectively removed. Al-
s0, since the developer liquid removal means has a sim-
plified structure, the worn blade can be replaced with a
new one easily. Also, since a blade cheaper than the
conventional squeegee roller is used, the cost for re-
placement of the developer liquid removal means is re-
duced.

Claims

1. A development apparatus for a liquid electrophoto-
graphic printer comprising:

a development roller (541) for supplying a de-
veloper liquid (548) to a development region of
a photoreceptor belt (110) on which a latent
electrostatic image is formed by being exposed
to light;

a squeegee roller (544) for forming a developer
liquid film on the photoreceptor belt by remov-
ing the excess developer liquid of the developer
liquid sticking to the development region; and
characterised in further comprising

a wrap-around developer liquid removal
means (560) having a cleaning blade (561)
being in contact with both edges of the pho-
toreceptor belt (110) beyond the develop-
ment region for removing the developer lig-
uid on both edges of the photoreceptor belt
(110).

2. The development apparatus according to claim 1,
wherein the blade (561) is made of a soft elastomer-
ic material, such that the belt (110) will not be dam-
aged due to friction.

3. Thedevelopment apparatus according to claim 1 or
2, wherein the wrap-around developer liquid remov-
al means (560) further comprises a bracket (571)
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for supporting the cleaning blade (561).

The development apparatus according to claim 1,
2 or 3, further comprising:

wobei die Umlauf-Entwicklerflissigkeits-Entfe-
mungseinrichtung (560) des Weiteren einen Halter
(571) umfasst, der die Reinigungsklinge (561) tragt.

5 Entwicklungsvorrichtung nach Anspruch 1, 2 oder
an elevating means (591, 581, 582) for moving 3, die des Weiteren umfasst:
the wrap-around developer liquid removal
means up and down so that the cleaning blade eine Hebeeinrichtung (591, 581, 582), die die
comes in and out of contact with the photore- Umlauf-Entwicklerflissigkeits-Entfernungsein-
ceptor belt. 10 richtung nach oben und nach unten bewegt, so
dass die Reinigungsklinge in Kontakt mit dem
The development apparatus according to claim 4, Fotorezeptorband kommt und sich davon I6st.
wherein the elevating means comprises:
Entwicklungsvorrichtung nach Anspruch 4, wobei
a driving device (591); 15 die Hebeeinrichtung umfasst:
a cam shaft (581) rotated by the driving device eine Antriebsvorrichtung (591);
(591); and
eine Nockenwelle (581), die von der Antriebs-
a cam (582) installed on the cam shaft (581) for 20 vorrichtung (591) gedreht wird; und
physically interfering with the wrap-around de-
veloper liquid removal means (560). einen Nocken (582), der auf der Nockenwelle
(581) installiertist, um physisch mit der Umlauf-
Entwicklerfliissigkeits-Entfernungseinrichtung
Patentanspriiche 25 (560) in Eingriff zu kommen.

1. Entwicklungsvorrichtung fir einen elektrofotografi-
schen Flussigkeits-Drucker, die umfasst: Revendications

eine Entwicklungswalze (541), die einem Ent- 30 1. Dispositif de développement pour une imprimante

wicklungsbereich eines Fotorezeptorbandes
(110), auf dem ein latentes elektrostatisches
Bild durch Belichtung mit Licht ausgebildet
wird, eine Entwicklerflissigkeit (548) zufiihrt;

grund von Reibung beschadigt wird.

3. Entwicklungsvorrichtung nach Anspruch 1 oder 2,

électrophotographique a liquide comprenant :

un rouleau de développement (541) pour four-
nir un liquide révélateur (548) a une région de

35 développement d'une courroie photoréceptrice
eine Quetschwalze (544), die einen Entwickler- (110) sur laquelle une image électrostatique la-
flissigkeits-Film auf dem Fotorezeptorband er- tente estformée en étant exposée ala lumiere ;
zeugt, indem sie die Uiberschussige Entwickler- un rouleau a raclette (544) pour former un film
flissigkeit der Entwicklerflissigkeit, die an dem de liquide révélateur sur la courroie photoré-
Entwicklungsbereich haftet, entfemt, dadurch 40 ceptrice en enlevantl'excé de liquide révélateur
gekennzeichnet, dass sie des Weiteren um- du liquide révélateur collant a la région de dé-
fasst: veloppement et caractérisé par le fait qu'il

comprend en outre

eine Umlauf-Entwicklerflissigkeits -Entfe-
mungseinrichtung (560) mit einer Reini- 45 un moyen d'évacuation de liquide révéla-
gungsklinge (561), die mit beiden Randern teur enveloppant (560) ayant une lame de
des Fotorezeptorbandes (110) Uber den nettoyage (561) en contact avec les deux
Entwicklungsbereich hinaus in Kontakt ist, bords de la courroie photoréceptrice (110)
um die Entwicklerflissigkeit an beiden derriere la région de développement afin
Réndern des Fotorezeptorbandes (110) zu 50 d'évacuer le liquide révélateur sur les deux
entfernen. bords de la courroie photoréceptrice(110).
2. Entwicklungsvorrichtung nach Anspruch 1, wobei Dispositif de développement selon la revendication
die Klinge (561) aus einem weichen Elastomerma- 1, dans lequel la lame (561) est faite en matériau
terial besteht, so dass das Band (110) nicht auf- 55 élastomere tendre, de sorte que la courroie (110)

ne soit pas endommagée en raison du frottement.

Dispositif de développement selon la revendication
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10u2,danslequel le moyen d'évacuation de liquide
révélateur enveloppant (560) comprend par ailleurs
une patte (571) destinée a supporter la lame de net-
toyage (561).

4. Dispositif de développement selon la revendication
1, 2 ou 3, comprenant en outre :

un moyen de levage (591, 581, 582) pour dé-
placer le moyen d'évacuation de liquide révé- 10
lateur enveloppant vers le haut et vers le bas
de sorte que la lame de nettoyage vienne en
contact avec et se détache de la courroie pho-
toréceptrice.
15
5. Dispositif de développement selon la revendication
4, dans lequel le moyen de levage comprend

un dispositif de commande (591) ;

un arbre a came (581) pivoté par le dispositif 20
de commande (591) et

une came (582) installée sur I'arbre a came
(581) afin d'interférer physiquement avec le
moyen d'évacuation de liquide révélateur enve-
loppant (560). 25
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