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[57] ABSTRACT

An improved blade type cleaning device for electro-
photographic copying machines, wherein, in addition
to a resilient cleaning blade having an edge in contact
under pressure with the surface of an image holding
body, there is provided a guide plate having one of its
edges confronting the edge of the cleaning blade, the
edge being so adjustable as to be brought to its con-
fronting position with respect to the edge of the clean-
ing blade when it is set at the cleaning position,

9 Claims, 10 Drawing Figures
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1
CLEANING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a cleaning device for use in
an electrophotographic copying machine, and, more
particularly, it is concerned with a device that is capa-
ble of sufficiently clcaning the developing agent re-
maining on an image holding body by mcan of a resil-
ient blade.

2. Description of Prior Art

As is well known, a blade is used in ordinary cases,
to remove the residual toner on the surface of a photo-
sensitive member by scraping it with the edge of the
blade, which is made of wear-resistant rubber material.
Since the cleaning device used for this method of clean-
ing is simple in construction, and can be made com-
pact, it is highly useful as the cleaning device for elec-
trophotographic copying machines. Particularly, this
blade cleaning device exhibits satisfactory cleaning cf-
fects with a photosensitive member of a copying ma-
chine having a flat and smooth surface coated with a
substance such as, for example, sclenium, Mylar (a
trademark for a polyester film produced by E. 1. du
pond de Nemour & Co.), and so forth.

One example of the heretofore known blade cleaning
device of the above-described type is one wherein the
blade cleaning device is disposed on one side of a pho-
tosensitive drum with the edge of the blade being di-
rected downward against the rotational direction of the
drum. With rotation of the drum in a predetermined di-
rection, the developing agent remaining on the surface
of the photosensitive drum is scraped off by the clean-
ing blade and falls into a receptacle by its own weight.
However, when the cleaning device can not be so dis-
posed because of the layout of the copying machine, as
a whole, for example agent after being removed from
the body surface does not fall into the receptacle by its
own weight, but stays at the blade edge with conse-
quent lowering of the cleaning efficiency. Moreover, in
the maintenance, etc. of the copying machine wherc
the photosensitive drum and the cleaning device are
dismantled, the developing agent which remains at the
blade edge scatters around and sticks on other parts of
the copying machine to possibly bring about very unde-
sirable results. To avoid such undesirable conse-
quences, it is mandatory that the position of the clean-
ing blade be limited to the lateral side of the photosen-
sitive drum.

SUMMARY OF THE INVENTION

It is, therefore an object of the present invention to
provide a cleaning device for electrophotographic
copying machines, the fixing position of which is arbi-

trarily sclectable with respect to the photosensitive -

member.

It is another object of the present invention to pro-
vide a cleaning device which makes it possible to re-
duce the quantity of residual developing agent at the
cleaning location and minimize the scattering thercof
to other parts of the copying machine at the time of
overhaul, etc.

It is still another object of the present invention to
provide a cleaning device which is capable of effec-
tively recovering the developing agent for re-usc.

According to the present invention, there is provided
a cleaning device for electrophotographic copying ma-
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chines which comprises an image holding body, a resil-
ient cleaning blade having an edge in contact under
pressure with the surface of the image holding body to
scrape off developing agent remaining thereon, and a
guide plate disposed on the surface of the image hold-
ing body having one of its edges confronting the cdge
of the cleaning blade, the edge of the guide plate being
so adjustable as to be brought to its confronting posi-
tion against the edge of the cleaning blade at least at
the time when cleaning action is being carried out by
the cleaning blade.

The resilient cleaning blade and the guide platé of the
cleaning device are each mounted in a pivotally rotat-
able manner, and each of them is provided with a pres-
sure applying means to hold it in contact with the sur-
face of the image holding body under the required pres-
sure.

The cleaning device is also provided with a conveying
means to convey the developing agent as it is being re-
moved from the surface of a image holding body to the
lateral side. The conveying means is disposed at a posi-
tion between the confronting edges of the cleaning
blade and the guide plate.

The side of the edge of the cleaning blade is given a
curved projection at least at one lateral end part
thereof, and the guide plate also has a corresponding
curvature of the side of the edge confronting the curva-
ture of its cleaning blade at the corresponding lateral
end.

The cleaning device is further provided with a con-
necting member connecting the cleaning blade and the
guide plate, the connecting member causing the blade
edge to constantly confront against the guide plate
edge, and maintains them in a movable manner only in
their mutually opposing directions.

The connecting member for the cleaning blade and
the guide plate is made of a resilient material so that the
blade cdge and the guide plate edge connected by the
connecting member may contact each other when pres-
sure is imparted by the abovementioned pressure ap-
plying means, and upon release of said pressure apply-
ing means the resiliency restores the blade edge to its
position in contact under pressurc with said surface.

The conveying means is moveable with respect to the
edges of the cleaning blade and the guide when the
cleaning blade and the guide are moved.

The foregoing objects and detailed construction and
operations of the device according to the present in-
vention will become more understandable from the fol-
lowing detailed description when read in conjunction
with the accompanying drawing,

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are respectively fragmentary side ele-
vational views of the conventional blade type cleaning
device;

FIG. 3 is a fragmentary schematic side elevational

» view of the blade type cleaning device according to the

present invention,

FIG. 4 is a perspective view of the cleaning device ac-
cording to the present invention disposed on the pe-
ripheral surface part of a photosensitive drum;

FIG. § is a side clevational view of the main part of
the blade cleaning device according to the present in-
vention;
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FIGS. 6.to 9, respectively, explain the actual con-
struction of the cleaning device according to the pres-
ent invention, in which

FIG. 6 is a cross-sectional view of the inventive de-
vice when it is ready for cleaning,

FIG. 7 is a cross-sectional view of the same device in
its non-cleaning state,

FIG. 8 is a fragmentary bottom plan view of the
cleaning device, and

FIG. 9 is a fragmentary perspective view of the clean-
ing device with portions removed to show the connec-
tion between the blade and the guide plate; and

FIG. 10 is a perspective view showing one example
of the shape of the cleaning blade and the confronting
guide plate.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring first to FIGS. 1 and 2, which show a con-
- ventional cleaning device of the blade type, the blade
cleaner is disposed on the lateral side of a photosensi-
tive drum. When the drum 1 having a photosensitive
member A on its surface rotates in the direction of the
arrow, residual developing agent D on the surface of
the photosensitive member A is scraped off by the
cleaning blade 2, and the thus removed developing
agent falls into a receptacle 3 by its own weight and ac-
cumulates therein.

In FIG. 2, the same cleaning device is shown
mounted on the top of the photosensitive drum 1, for
the convenience of the layout of the copying machine.
In this position of the cleaning device, however, the de-
veloping agent after its removal does not properly fall
into the receptacle 3 by its own weight, but stays at the
blade with the consequence that the cleaning efficiency
of the cleaning device is lowered. From the standpoint
of maintenance of the machine, when the photosensi-
tive drum and the cleaning device are dismantled for
overhauling, very undesirable results are apt to occur,
such as, for example, scattering of the developing agent
remaining on the blade around the other component
parts of the machine where it accumulates.

In contrast to this, the blade cleaner according to the
present invention, when adapted to a drum type photo-
sensitive member is as shown in FIG. 3, in which a
cleaning blade 6 has an edge in contact under pressure
with the surface of a photosensitive member 5, pro-
vided on the drum 4. In contiguity to the edge of this
cleaning blade 6, there is provided a guide plate 7 with
its edge opposed to that of the cleaning blade 6. By the
provision of this guide plate 7, the particulate develop-
ing agent, as it is being scraped off the surface of the
photosensitive drum 4, is pushed upward in the gap be-
tween the confronting edges of the cleaning blade 6
and the guide plate 7. It goes without saying that this
so removed developing powder is taken away from the
guide plate by an appropriate means. In the above-
described construction, the cleaning blade 6 is made of
a material having sufficient elasticity such as, for exam-
ple, urethane rubber, etc. so as to attain satisfactory
contact under pressure with the drum surface. On the
other hand, as the guide plate 7 also plays a role of
presshardening the toner in advance of the blade clean-
ing, it is preferably made of a material having appropri-
atc rigidity as well as friction-resistant and autistatic
properties. The guide plate 7 further serves to prevent
the toner removed by the blade 6 from back-flowing,
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and it is necessary that it be made of such a structure
that it is capable of maintaining a gap between the
blade edge and the guide plate edge by an appropriate
pressure. Experiments conducted by the present inven-
tors have revealed that a guide plate made of ““Delrin”
{a trademark for polyacetal of E. I. du Pont de Nemour

‘& Co.), for example, serves for this practical purpose

even by its own weight. More favorable result can, of
course, be obtained by additionally providing a pres-
sure adjusting mechanism. ;
FIG. 4 shows an example of adapting the cleaning de-
vice of the present invention to a photosensitive drum,
in which a leading screw 8, to convey the developing
agent removed from the drum surface, is provided
above the gap between the blade 6 and the guide plate
7 so as to convey the removed toner to the lateral side
of the drum. The thus conveyed toner, which has been

- removed, is introduced to the receptacle for the devel-

oping agent through the duct 9 connected to the devel-
opment device 10. On the other hand, the blade 6 and
the guide plate 7 are fitted to the side of the body of the
copying machine in a manner so that they are pivotally
rotatable on their respective shafts 12 and 13.

FIG. 5 indicates the mutual pivotal movements of the
blade 6 and the guide plate 7. As mentioned above, the
blade 6 is pivotally rotatable on the axis 12, and the
guide plate 7 is pivotally rotatable on the axis 13. The
blade 6 is in contact under pressure with the surface of
the photosensitive member by means of a spring, etc.
(not shown), whereby it is warped. This state is shown
in solid line in FIG. 5, wherein a gap is formed between
the edges of the blade 6 and the guide plate 7. By re-
moving this pressure force, or by any appropriate expe-
dient, the edge of the cleaning blade 6 is caused to
contact or brought adjacent to the edge of the guide
plate 7. In this state, the cleaning blade 6 and the guide
plate 7 move upwardly, whereby the developing agent
at the edge portions also moves upwardly along with
the blade, without remaining on the surface of the pho-
tosensitive member. In the cleaning device constructed
according to the present invention, contamination of
the photosensitive body surface and the surrounding
parts of the copying machine, at the time of mainte-
nance, can be prevented.

For the realization of the foegoing functions, in prac-
tice, several problems still exist. That is, the first of
such problems is the requirement for constantly main-
taining the gap formed between the edge of the clean-
ing blade and the edge of the guide plate. If this gap be-
comes non-existent, the abovementioned function can
no longer be acheived. To ensure such a gap between
the edges of the blade and the guide plate, any fluctua-
tion in the size of the replacement blade should be
taken into consideration. For this purpose, a spacer is
provided at the end parts of the blade edge and the
guide plate edge, which do not participate in the clean-
ing, so that the guide plate may be pressed against the
cleaning blade through the spacer. The mechanism,
however, is not sufficient to solve the other problems
to be described hereinbelow. ,

The second problem is the requirement for the guide
plate to be in contact with the photosensitive drum
prior to the separation of the cleaning blade from the
drum, when the cleaning blade is to be relieved from
operative state of drum surface cleaning. In the ab-
sence of this action, the developing agent remains on
the drum surface or is spilled, whereby it may be
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splashed or scattered around when the photosensitive
drum is being mounted or dismantled.

The third problem is that, even after the cleaning
blade separates from the photosensitive drum and
moves upward, the guide plate should follow the move-
ment of the cleaning blade to maintain the state of
contact therewith. Once the cleaning blade and the
guide plate separate from each other, the developing
agent, which has so far been brought upwardly by the
edges of the blade and the guide plate when they are in
contact falls and scatters on all four sides. Such a prob-
lem is difficult to be solved by only pressing the guide
plate to the cleaning blade. ‘ '

The fourth and last problem is that, when the clean-
ing blade, which has separated from the photosensitive
drum surface and moved upward as mentioned above,
is to be repositioned on the drum surface, it must be
smoothly returned to its initial state.

With a view to solving these problems most favor-
ably, the actual construction of the cleaning device ac-
cording to the present invention as shown in FIGS. 6
and 7 is proposed, wherein FIG. 6 is a cross-sectional
view of the actual construction of the cleaning device
according to the present invention when it is cleaning
the drum surface, and FIG. 7 is the same cleaning de-
vice in its non-cleaning state, wherein the cleaning
blade and the guide plate are separated from the photo-
sensitive drum, and moved upward.

In FIG. 6, the cleaning blade 14 is held at one end to
a fitting member 16 which, in turn, is fixed on a shaft
15. The other end, i.e., the cleaning edge, of the blade
14 is brought into contact under pressure with the cy-
lindrical photosensitive body 17, which rotates in a
clock-wise direction by causing the shaft 15 to turn in
a counter-clockwise direction, and then is locked in its
turned position. The cleaning of the photosensitive
member 17 is carried out by the sharp corner 14, of the
blade edge 14.

The guide plate 18 is mounted in a freely swingable
manner at the tip end of an arm 21 which hangs from
a shaft 20 fixed on a frame 19. On the upper surface of
the blade 14, there is fitted a plate spring 22, which is
positioned by fixing its bent portion 22, at the cleaning
edge of the blade 14. The extended part 22, of the plate
spring 22 beyond its bent portion 22, is inserted be-
tween the guide plate 18 and an arm 24 extending
toward the edge 18, of the guide plate 18 from a parti-
tion plate 23 fixed substantially upright on the top sur-
face of the guide plate 18. This plate spring 22 acts to
press the edge portion 18, of the guide plate 18 on the
photosensitive drum 17 with an appropriate spring
force upon setting of the cleaning blade 14, on which
it is fitted, at the required setting position. The tip end
part of this plate spring 22 is further provided with an
elongated hole 22,, into which a pin 25 fitted on the
lower surface of the arm 24 is inserted, as will be more
clearly understood from FIG. 8.

The L-shaped arm 21, which hangs from the shaft 20,
has mounted thereon another plate spring 26, by the
action of which it receives a moment in the clockwise
direction around the shaft 20. Accordingly, the guide
plate 18 is subjected to a force which tends to separate
it from the blade 14, whereby it is positioned so that the
pin 25 engages the end of the elongated hole 22; of the
plate spring 22 farthest from the cleaning blade 14. As
mentioned above, the relative position between the
plate spring 22 and the edge part 14,, of the cleaning
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blade is such that they fit together at certain definite
positions irrespective of the size of the cleaning blade
14, on account of which the interval between the edge
part 14, of the blade and the edge part 18, of the guide
plate is constantly maintained at a predetermined
value. From a practical standpoint, the optimum range
of the gap is from 0.5 to 5 mm.

The developing agent which has been scraped off the
surface of the photosensitive drum by the edge part 14,
of the cleaning blade is pushed upward by the edges of
the blade and the guide plate which are in engagement,
and then conveyed sidewise by the leading screw 28 to
the receptacle 11 for the developing device, as shown
in FIG. 4. This lateral transfer of the developing agent
takes place at a position between the partition plate 23
fixed on the upper surface of the guide plate 18 and an-
other partition plate 27 which is fitted around the shaft
15 in a freely rotatable manner and placed on the upper
surface of the cleaning blade 14 by its own weight. This
leading screw 18 is in contact with the photosensitive
drum 17 by means of rolls 29 provided at both ends of
the screw shaft. It rests on the drum under its own
weight or under an appropriate pressure imparted
thereto, and rotates in accordance with the rotation of
the drum 17. .

Next, for in order the cleaning blade 14 to be sepa-
rated from the photosensitive drum 17 and to move up-
ward as shown in FIG. 7, the shaft 15 is rotated in a
clockwise direction, whereupon the blade is relieved
from its bent state, and is restored to its original flat
shape. In connection with this restitution, the partition
plate 27 placed on the blade 14 is pushed upward,
which, in turn, pushes up the plate spring 26 extending
from the shaft 20. This movement of the plate spring 26
by the partition plate 27 causes the arm 21 to be sub-
jected to a moment in and anti-clockwise direction in
contrast to that effected at the time of cleaning,
whereby the edge 18, of the guide plate 18 is pushed
toward and brought into contact under pressure with
the cleaning blade 14 so that the edge 14, of the blade
14 can scoop up the residual developing agent from the
photosensitive drum. At this time, there still remains a
downward spring force, by the plate spring 22, with the
consequence that the edge part 18, of the guide plate
does not separate from the drum surface 17. When the
blade 14 leaves a drum surface 17 and further rotates
in the clockwise direction, the plate spring 22 then
raises the arm 24, and the edges of both the cleaning
blade and the guide plate are raised together without
discrepancy therebetween. Moreover, in this case, the
plate spring 26 is further pushed up to increase the con-
tacting force of the guide plate against the cleaning
blade 14, and hence both edges in no way separate
from each other. Also, the raising of the cleaning blade
14 accompanies the pushing-up of the leading screw
18, whereby the rollers 29 at both ends thereof sepa-
rate from the drum surface 17. In this state, mounting
and dismantling of the drum 17 and the cleaning device
as a whole, can be done freely without scattering the
developing agent, whatsoever. Incidentally, FIG. 8 is a
fragmentary bottom plan view of the present device,
which is maintained in the above-described state, as
seen from the side of the photosensitive drum, in and
particular, at a position in the vicinity of the plate
spring 22.

- Re-setting of the cleaning blade 14 on the photosen-
sitive drum surface can be done in opposite procedure
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to that employed at the time of releasing. That is to say;
after the edge part 14, of the cleaning blade contacts
the drum surface 17, the edge part of the guide plate
18 separates from the edge part 14, of the blade 14,
and hence no scattering of the developing agent takes
place at the time of resetting.
FIG. 9 is a perspective view of the afore-described
cleaning device according to the present invention,
from which the positional relationships between the
cleaning blade 14, the guide plate 18, the plate springs
22 and 26, the partition plate 23 and 27, arms 21 and
24, and the leading screw 28, can be very clearly seen.
FIG. 10 indicates one example of the edge shape of
the cleaning blade and the guide plate. As seen from
this embodimental shape, it is highly effective to cause
one side of the cleaning blade to jut out to prevent the
toner, in its transfer from one end to the other of the
photosénsitive drum, from remaining on the drum or
falling outside the drum. As is shown in this figure, the,
provision of a certain curvature with this edge projec-
tion is particularly preferable to increase the cleaning
efficiency. In order to correspond to this shape of
cleaning blade, the edge part of the guide plate may be
given a corresponding curvature.
As described above, the cleaning device according to
the present invention is capable of removing the devel-
" oping agent from the photosensitive drum surface with-
out scattering it here and there, and hence the device
is highly suitable for clean operation and easy mainte-
nance. In addition, since the device is of such construc-
tion that the developing agent, as scraped off, is con-
stantly discharged from the cleaning part, so that its
working (or cleaning) efficiency to very high. Further,

“since the discharge of the developing agent is done by
the cooperative movement of the cleaning blade and
the guide plate, the setting position of the cleaning de-
vice with respect to the photosensitive drum can be
chosen freely and arbitrarily, which remarkably con-
tributes-to the designing and constructing of the device.
Furthermore, the developing agent as removed from
the photosensitive surface can be recovered for re-use,
so that the cleaning device according to the present in-
tention has highly practical significance.

We claim:

1. A device for cleaning an image holding body for
use in an electrophotographic copying machine, which
comprises: a resilient cleaning blade having an edge in
contact under pressure with the surface of the image
holding body to scrape off developing agent remaining
thereon; and a guide plate disposed on the surface of
the image holding body, the guide plate being so adjust-
able as to bring one of its edges to a confronting posi-
tion against the edge of the cleaning blade at the time
when cleaning action is being carried out by the clean-
ing blade.

2. A cleaning device according to claim 1, wherein
said resilient cleaning blade and said guide plate are
each mounted in a pivotally rotatable manner, and are
also provided with pressure applying means for holding
them, respectively in contact under pressure with the
surface of said image holding body under a required
pressure.

3. A cleaning device according to claim 1, further

8

comprising a conveying means disposed at a position

between the confronting edges of the cleaning blade

and the guide plate to convey the developing agent as

it is being removed from the surface of the image hold-
5 ing body, to a lateral side.

4. A cleaning device according to claim 1, wherein
the side of the edge of said cleaning blade has a curved
projection at least at one lateral end part thereof, and
the guide plate also has a corresponding curvature of

10 the side of the edge confronting the cleaning blade at ,
its corresponding lateral end.

5. A cleanmg device according to claim 1, further
comprlsmg a connecting member connecting the clean-
ing blade and the guide plate, said connecting member

15 causing the blade edge to constantly confront against
the guide plate edge, and maintains them in a movable
manner only in their mutually opposing directions. .

6. A cleaning device according to claim 5, wherein

said connecting member is made of a resilient material
20 so that said blade edge and said guide plate edge con-

nected by said connecting member contact each other

when pressure is imparted by pressure applying means,

and upon release of said pressure applying means said

resiliency restores said blade edge to its position in
25 contact under pressure with said surface.

7. A cleaning device according to claim 3, wherein '
said conveying means is moveable with respect to the
edges of the cleaning blade and the guide when the
cleaning blade and the guide are moved.

8. A device for cleaning an image holding body which
is supported by a rotatable drum for circulative use in
an electrophotographic copying machine, which com-
prises:

a resilient cleaning blade having an edge in contact
under pressure with the surface of the image hold-
ing body near the top portion of said drum to
scrape off developing agent remaining thereon; and
a guide plate disposed on the surface of the image
holding body, the guide plate being so adjustable as
to bring one of its edges to a confronting position
against the edge of the cleaning blade at the time
when cleaning action is being carried out by the
cleaning blade.

9. A device for cleaning an image holding body which
45 is supported by a rotatable drum for circulative use in
an electrophotographic copying machine, which com-
prises:

a resilient cleaning blade having an edge in contact
under pressure with the surface of the image hold-
ing body near the top portion of said drum to
scrape off developing agent remaining thereon; a
guide plate disposed on the surface of the image
holding body, the guide plate being so adjustable as
to bring one of its edges to a confronting position
against the edge of the cleaning blade at the time
when cleaning action is being carried out by the
cleaning blade;

a conveying means to convey the developing agent,
which has been removed from the surface of the
image holding body, to a lateral side; and

a collecting means for collecting the developing

agent which has been removed.
% % %k k% %
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