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1
ELECTROPHOTOGRAPHIC COPYING MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to electrophotographic copy-
ing machines of the type using liquid type developing-
transferring processes, and more particularly to a novel
cleaning device in such machines for cleaning the sur-
face of a photosenstive medium and removing and col-
lecting any residual developing liquid from the surface
of photosensitive medium.

2. Description of the Prior Art

In the electrophotographic copying machines of the
described type, the residual developing liquid remain-
ing on the surface of the photosensitive medium after
image transfer may be solidified due to the deffeciency
of carrier liquid therein. The developing liquid also
tends to remain unremoved in the contact area
between the photosensitive medium and the blade and
solidify due to the evaporation of the carrier liquid
while the machine is out of operation. Such solidified
developing liquid, i.e. solidified toner, would build up
between the photosensitive medium and the blade and
impart damages to the surface of the photosensitive
medium or the blade when the machine resumes opera-
tion. This is more likely to occur at the beginning of
every day service.

SUMMARY OF THE INVENTION

The foregoing problems existing in the prior art may
be solved by the present invention, which enables
either cleaning liquid serving as carrier or developer or
liquid for exclusive use as cleaning liquid to be applied
to the photosensitive medium and to the blade, thereby
bringing any solidified toner thereon into wet condition
and thus cleaning up the photosensitive medium by
means of the blade.

The present invention is. applicable to an elec-
trophotographic copying machine in which the surface
of a drum type photosensitive medium is subjected to a
series of usual electrophotographic processes such as
electrostatic latent image formation, development,
transfer, cleaning. The present invention is particularly
concerned with the cleaning process succeeding to the
transfer process, i.e. removal of any residual develop-
ing liquid left on the surface of the photosensitive medi-
um by the use of a blade. During the cleaning process,
the cleaning liquid is ejected to the areas of the blade
and photosensitive medium near the contact area
therebetween and the cleaning or developing liquid
impinging on the blade is flowed for collection along
the grooves formed at the opposite end portions of the
photosensitive drum. Such ejection of the liquid is most
effective when the machine is used after a temporary
cessation of operation or at the beginning of its daily
service. The drum type photosensitive medium remains
stationary without rotation until the solidified toner or
the like on and near the blade is wetted.

Embodiments of the present invention will be
described hereunder in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 is a schematic illustration of an embodiment
of the electrophotographic copying machine of the
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type in which cleaning liquid is ejected down to a drum
type photosensitive medium and to a blade adjacent
thereto. '

FIG. 2 is a block diagram showing the control of
liquid supply to liquid type developing means and to
cleaning means. '

FIG. 3(a) is an enlarged perspective view of a dis-
tributor used in the electrophotographic copying
machine of FIG. 1;

FIG. 3(b) is a schematic medial, sectional view show-
ing the distributor of FiG. 3(a) in its position for dis-
tributing liquid solution to the cleaning liquid applica-
tion means;

FIG. 3(c) is a schematic medial, sectional view
similar to FIG. 3(b), but showing the distributor in its
position for distributing liquid to both the developing
means and the cleaning liquid application means;

FIG. 4 is a perspective view of the cleaning means ac-
cording to another embodiment of the present inven-
tion.

FIG. 5 is a top plan view of the cleaning means shown
in FIG. 4. '

DESCRIPTION OF THE PREFERRED
EMBODIMENTS:

Referring to FIG. 1, there is shown a drum type elec-
trophotographic copying machine, and more particu-
larly, an arrangement for supplying cleaning liquid to a
cleaning portion. The machine includes various means
arranged around a drum type photosensitive medium 1
rotatable in the direction of arrow, such as primary
charger 13, AC corona discharger 14, light image expo-
sure means 15, whole surface exposure means 17,
liquid type developing means 2, post charger 18,
transfer means 21, cleaning means which will be
described. In FIG. 1, the liquid type developing means
2 and the blade type cleaning means are shown particu-
larly in detail. Cleaning liquid supply means is so con-
structed that developing liquid 5 in a tank 4 for the
developing means 2 may be utilized as cleaning liquid.
The machine is such that when the main switch thereof
(not shown) is closed, a drive source 7 for liquid
delivery means 6 such as centrifugal pump or the like is
energized to supply the developing liquid 5 from the
tank 4 through distributor means 8 into a pipe 9 ter-
minating at a spray conduit 10, through which the
developing liquid is applied to a blade 3 and to the sur-
face of the photosensitive medium 1. The liquid thus
applied is flowed along the blade 3 toward the opposite
ends thereof and collected through grooves (not shown
in FIG. 1) provided at the opposite end portions of the
photosensitive medium 1. During that while, the
photosensitive medium 1 remains stationary so that any
solidified toner present on the blade 3 and on the sur-
face portion of the photosensitive medium 1 adjacent
to the blade is brought into wet condition.

Subsequently, a copy switch (not shown) is closed to
rotate the photosensitive medium 1 for a copying
process and concurrently therewith, the distributor
means 8 is changed over to supply the developing liquid
from the liquid delivery means 6 such as pump into the
developing bath or trough 2' of the developing means 2
and cut off the liquid supply to the spray conduit 10.

Such arrangement ensures cleaning liquid to be sup-
plied to the blade and the surface of the photosensitive
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medium so as to wet the solidified toner thereon before
copying operation or rotation of the drum 1 is initiated,
thus obviating the possibility of inadvertently neglect-
ing supply of the cleaning liquid. :

Instead of using the distributor means 8 such as
change-over valve or the like, it is possible to employ
such a design that liquid is supplied both to the cleaning
portion and the developing bath 2’ all the time when
the main switch is closed.

The block diagram of FIG. 2 shows the control of the
liquid supply. Upon closing of the main switch 25, the
pump 26 is operated while the rotary solenoid 27 is
rotated, so that the cleaning liquid is supplied to the
liquid application means 10. When the print button 28
is closed, the photosensitive medium starts rotating
while the rotary solenoid 27 is stopped from rotating.
As a result, developing liquid is supplied into the
developing bath 2'.

FIG. 3 shows details of the-distributor means 8. FIG.
3 (b) shows the distributor means in the position for
distributing the liquid solely to the cleaning liquid ap-
plication means 10, and FIG. 3 (c) shows the position
for distributing the liquid both to the developing means
2 and the cleaning liquid application means 10.

FIGS. 4 and 5 show another embodiment of the
cleaning means. As shown, a blade 39 supported by
supporting plates 40 and 42 is disposed with one side
edge thereof in contact with the photosensitive medium
1. The photosensitive medium has a pair of grooves 1,
formed circumferentially at the opposite end portions
thereof. The blade 39 has a liquid blocking plate 41
provided at one end thereof in such a manner that the
side edge 41a of the liquid blocking plate 41 is received
in the groove 1, formed at one end 38 of the photosen-
sitive medium 1. Above the other end of the blade 39
which is remote from the liquid blocking 41, there is
disposed a developing liquid application conduit 43
with its open end portion somewhat inclined
downwardly. When developing liquid is discharged
through the developing liquid application conduit 43,
the liquid discharged is allowed to stay in the contact
area between the surface of the photosensitive medium
and the blade 39 due to the flow rate of the liquid and
to the liquid blocking plate 41. Thus, the toner sticking
to such area can readily be wetted and fluidized by the
liquid.

If desired, the blade 39 may be inclined downwardly
with respect to the developing liquid application con-
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duit 43 so as to .enhance the staying effect of the
developing liquid with the aid of the flow rate and the
liquid blocking plate.

We claim:

1. An electrophotographic copying machine includ-
ing a photosensitive medium, electrostatic latent image
formation means, liquid type developing means,
transfer means and cleaning means, said photosensitive
medium having developing liquid collection grooves
formed at the opposite end portions thereof, said clean-
ing means comprising a blade of resilient material hav-
ing one edge disposed in contact with said medium, a
cleaning liquid tank, and means for applying cleaning
liquid to the areas of said medium and said blade near
the contact area therebetween before cleaning action is

started. . . .
2. An electrophotographic copying machine as

defined in claim 1, wherein said cleaning means further
comprises liquid delivery means for delivering cleaning
liquid from said cleaning liquid tank to said cleaning
liquid application means.

3. An electrophotographic copying machine as
defined_in claim 2, wherein liquid in said cleaning
liquid tank is developing liquid, and said liquid delivery
means delivers developing liquid from said tank to said
cleaning liquid application means.and to said liquid
type developing means.

4. An electrophotographic copying machine as
defined in claim 3, wherein said liquid delivery means
includes distributor means for distributing the develop-
ing liquid from said cleaning liquid tank to said clean-
ing liquid application means before cleaning action is
started, and for distributing the developing liquid from
said tank to said developing means during the cleaning
action.

5. An electrophotographing copying machine as
defined in claim 1, wherein said cleaning liquid applica-
tion means includes a developing liquid conduit
disposed adjacent to one end of said blade in such a
manner that the open end portion of said conduit is
somewhat inclined downwardly, and a cleaning liquid
blocking plate provided at the other end of said blade
in corresponding relationship with one of said grooves
formed on said photosensitive medium.

6. An electrophotographic copying machine as
defined in claim 1, wherein said blade is oriented in a
counter-direction with respect to the direction of
movement of said photosensitive medium.
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