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regulating member. If this occurred, the thickness of the developer layer
formed may be non-uniform. FIELD OF THE INVENTION AND RELATED ART
Even if the sealing member for the leakage pre- vention Is abutted to each
of the end surfaces of the The present invention relates to a developing
ap-   5   regulating member with weak force in an attempt to paratus for
developing an electrostatic latent imagein  solve the problem, the pressure
of abutment is not an eleotrostatic recording apparatus such as an elec-
uniform with the result that the leakage prevention of trophotographic
copying machine or an electrophoto-  the developer at the longitudinal ends
is not reliable. graphic laser beam printer and to a process cartridge  In
addition, the dimensional accuracies of the parts of or unit Including an
image bearing member and at  10  the developing apparatus such as the
regulating least the developing apparatus.                    member are
required to be even higher, which is not In the developing apparatus, a
developer carry-  desirable from the standpoint of the productivity, cost
ing member usually in the form of a roller rotates to  or the like.
EP-A-309 586 discloses sealing members carry a developer to a developing
zone where the im-  sandwiched between the developer carrying member age
bearing member is disposed. In the developing   15  and a regulating
member. zone, the developer is supplied from the developer     On the other
hand, U.S. Patent No. 4,785,319, for carrying member to the image bearing
member to de-  example, discloses a process unit detachably mount- velop
the electrostatic latent image.              able to an image forming
apparatus and including an A part of a travel of the peripheral surface of
the  image bearing member and a developing device, or developer carrying
member Is exposed and faced to  20  further a charger or a cleaning device
supported by a developer supply chamber, in which the developer  supporting
means as a unit. Such a process unit is de- is supplied onto the peripheral
surface of the devel-  sired because a high quality Image can be maintained
oper carrying member. The developer applied on the  for a long period of
time by exchanging the process developer carrying member is subjected to a
layer  unit, while the necessity of the maintenance by the thickness
regulating operation by a regulating mem-  25  expert is reduced. However,
since the process unit is ber, and then, is carried to the developing zone;
mounted to or dismounted from the main assembly of As for the regulating
member, U.S. Patent No.   the image forming apparatus by manual operation
by 4,387,664, for example, proposes an elastic  plate  an operator, it is
desired that the size of the unit is contacted to the developer carrying
member, wherein  small. Therefore, the developing device therein is re- the
elastic member is contacted to the developer car-  30  quired also to be
small. Then, the size of the develop- rying member, and the developer is
passed through  er carrying member is desired to be small. In order to a
nip formed therebetween, by which the thickness of  regulate the layer of
the developer on the developer the layer of the developer is regulated.
This method  carrying member having the small size into a thin lay- is
advantageous since a uniformly thin layer of the de-  er while maintaining
the sufficient triboelectric veloper can be formed and since the developer
can   35  charge of the developer, itis effective to use an elastic be
sufficiently triboelectrically charged.         plate contacted to the
developer carrying member as In order to prevent the developerfrom leaking
out  the layer thickness regulating member. However, if through
longitudinal ends of the developer carrying  the developer leaks out
through the end portions of member, U.S. Patent No. 4,387,664 proposes a
seal-  the developer carrying member, the leaked developer ing member
mounted on a side wall of the developer  40  contaminates the inside of the
process unit and also supply chamber, and the sealing member is contacted
the main assembly of the image forming apparatus, to each of the ends of
the developercarrying member  thus reducing the advantage of using the
process overgenerally one half of the circumference of the de-  unit.
veloper carrying member. The similar method Is dis- closed also in U.S.
Patent 4,341,179 and 4,373,468,  45  SUMMARY OF THE INVENTION for example.
When there is a gap between the regulating         Accordingly, it is a
principal object of the present member and the  developer carrying member
and        invention to provide a developing apparatus wherein therefore,
the regulating member may be made of rig-  the leakage of the developer at
the longitudinal ends id material, the sealing member may be abutted with
50  of the regulating member can be prevented by leak- strong pressure to
each of the end surfaces. and   age preventing sealing members, and in
addition, the therefore, no gap is required to be provided bet veen
productivity thereof is good with low cost. the regulating member and the
sealing member.         It is another object of the present invention to
pro- However, where the regulating member is made    vide a process unit
having an image bearing member of elastic material because of the contact
thereof with  55  and a developing device as a unit, the developing de- the
developer carrying member, the regulating mem-  vice including a developer
regulating member con- ber can be deformed elastically if the sealing
member  tacted to the developer carrying member, wherein the is abutted
with strong force to the end surface of the  leakage of the developer
through the end portions of 2    
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carrying member is prevented to re-      The electrostatic latent image
formed on the pho- duce the contamination of the inside of the process
tosensitive member 1 is developed by a developing unit or the inside of the
Image forming apparatus.   device which will be described hereinafter. The
vi- These and other objects, features and advtag-   sualized image provided
by the development by the es of the present invention will become more
appa-   5   developing means is transferred from the photosen- rent upon a
consideration of the following description  sitive member 1 to a transfer
material 26 such as pa- of the preferred embodiments of the present inven-
per. tion taken in conjunction with the accompanying        The transfer
material 26 is conveyed from a cas- drawings,
sette 27 by a conveying roller 28 through a guide 29 10  toward an image
transfer roller 25. After receiving the BRIEF DESCRIPTION OF THE DRAWINGS
image transferred, the transfer material 26 is con- veyed to an image
fixing device 31 through a guide Figure 1 is a sectional view of an image
forming  30. The image fixing device 31 fixes the image on the apparatus to
which the present invention is applica-  transfer material, and the
transfer material is dis- ble.                                          15
charged outside the apparatus. Figure 2 is a sectional view of a developing
appa-  A voltage source 32 is connected with the devel- ratus according to
an embodiment of the present in-  oping sleeve of the developing device
when the unit vention.                                           20 is
mounted in the main assembly of the printer 21 Figure 3 is a perspective
view of a part of the de-  to supply a vibratory bias voltage to the
developing veloping device, partly broken away.          20  sleeve during
the developing operation. Figure 4 is a perspective view of a sealing mem-
Figure 2 shows a sectional view of the process ber.
unit 20. Various members in the process unit are sup- Figure 5 is a
perspective view of a part of the de-  ported as a unit by a frame 10.
veloping apparatus illustrating the mounting between   Through a slit-like
exposure window 6 formed in the sealing member and the blade.
25   a rearside of the unit20, the laser beam Lis projected Figure 6 Is a
perspective vie of the developing ap-  into the unit 10 substantially
horizontally, and It is in- paratus without the sleeve.
cident through an optical path 17 on the photosensi- Figures 7, 8 and 9 are
developed views of the  tive member (image bearing member) 1 at an image
blade and the sealing member, as seen from the side  exposure position 19,
the photosensitive member 1 of the sleeve.
30  having been charged by a charger 2. By the projection of the laser beam
L, an electrostatic latent image is DESCRIPTION OF THE PREFERRED
formed on the photosensitive member. The photosen- EMB0DIMENTS
sitive member 1 is rotationally driven in the direction indicated by an
arrow. Afterthe image transfer, the re- Referring to Figure 1, there is
shown a laser beam   35  sidual developer remaining on the photosensitive
printer as an exemplary image forming apparatus to  member 1 is removed by
a blade 4 (cleaning means). which the present invention is applicable. The
laser  At a position between the blade 4 and the exposure beam printer
contains a process unit 20 which will be  position 19, the charger 2 is
disposed which includes described in detail hereinafter. The process unit
20 is  a contact type charging member or a friction charging detachably
mountable into the main assembly of the   40  roller. The charger 2 may be
in the form of a corona printer along a guide rail 221 provided inside the
main  charger. assembly of the printer 21, by manual operation of the
Below the optical path 17 leading the image infor- operator. The operator
takes the unit 20 out of the  mation beam L, there is a developer container
3 for printer main assembly after it reaches the service life,  containing
a one component developer T. Adjacent to and mounts a fresh unit 20 to the
main assembly of  45  the container 3, there is a developer supply chamber
the printer.                                             7. The unit 20
includes a rotatable developing sleeve The unit 20 Contains an
electrophotographic pho-  8 in the form of a cylinder. The circumferential
travel to sensitive member 1 in the form of a drum. The pho-  thereof is
partly exposed to the inside of the develop- tosensitive member 1 is
scanned by a laser beam L   er supply chamber 7, and partly faced to the
photo- by which an electrostatic latent image is formed on   50  sensitive
member 1. Into the developer supply cham- the photosensitive member 1
through a known proc-   ber 7, the developer is supplied by a developer
con- ess. A semiconductor laser 22 produces a laser beam  veying member 3c
rotating in the direction indicated L modulated in accordance with record
image signals  by an arrow through an opening 3b formed in a parti-
supplied from an original reader, computer or the like.  tion wall 3a of
the container 3. The developing sleeve The laser beam L is scanningly
deflected by  55   8 is rotatable in the direction indicated by an arrow.
In scanning means such as a rotational polygonal mirror  the developer
supply chamber 7, there are provided or the like. The laser beam is
incident on the photo-  a developer amount regulating member (regulating
sensitive member 1 through a lens 24.              blade) 11 and a
developer leakage preventing mem- 3    
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sleeve 8 relative to the rotational direction of the When a magnetic
developer is used as the one    sleeve 8. More particularly, the free end
11b of the component developer T, oratwo component develop-  blade 11 is
upstream of the fixed end 11c at which the er containing magnetic carrier
particles and toner par-  blade is fixed to the supporting plate 11 a. With
this ar- ticles the sleeve 8 Is non-magnetic, and a magnet is   5
rangement, the thickness of the developer layer be- disposed within the
sleeve 8. When a non-magnetic  comes small. However, the blade 11 may be
contact- developer is used as the one component developer  ed to the sleeve
8 codirectionally with respect to the the magnet is not necessary, and the
developers car-  rotational direction of the sleeve 8, that is, in the di-
rying member 8 may be in the form of a solid roller.  rection opposite to
the shown example. In this case, The developer T
inthedevelopersupplychamber  10  the free end 11b of the blade 11 is
disposed down- 7 is deposited on the sleeve 8 by electrostatic attrac-
stream of the fixed end 11c, relative to the rotational tion force or
magnetic attraction force or the like. The  direction of the sleeve 8.
thickness of the layer of the developer applied on the  In the shown
example, the side of the blade 11 is sleeve 8 Is regulated by a regulating
blade 11 of elas-  contacted to the sleeve 8 at a position slightly down-
tic material elastically press-contacted to the sleeve   15  stream of the
free end 11b of the blade 11 toward 8 at a side surface thereof at the
position N, Into a  downstream with respect to the rotational direction of
thickness smaller then the minimum clearance be-   the sleeve. Therefore, a
slight gap or slit is formed be- tween the photosensitive member 1 and the
sleeve 8  tween the free end 11 b of the blade 11 and the sleeve in the
developing zone. Thus, in this embodiment the  8 surface. Since the
developer is introduced into the so-called non-contact development
operation is car-  20  nip formed between the blade 11 and the sleeve 8
ried out. In order to increase the development effi-  through the gap, it
is important that the gap is formed ciency in the non-contact development,
a vibratory  when the blade 11 is counter-directionally contacted bias
voltage (a DC biased AC voltage, for example) is  to the sleeve in the
sleeve rotation direction. applied to the developing sleeve 8 conveying the
de-   When, on the other hand, the blade 11 is contact- veloper to the
developing zone D, by which a vibratory  25  ed to the sleeve
codirectionally, the free end 11 b may electric field having periodically
alternating directions  be or may not be contacted to the sleeve 8 if the
side is formed in the developing zone D. A DC bias voltage  of the blade 11
is contacted to the sleeve 8. may be applied on the sleeve 8.       .
In order to prevent the leakage of the developer The minimum clearance
between the photosen-    through the opposite longitudinal ends of the
sleeve sitive drum 1 and the sleeve 8 is preferably O.O5 - 0.7  30  8,
developer leakage preventing seal members 9 are mm in the developing zone
D. As for the blade 11 for  provided in sliding contact with the sleeve 8
adjacent forming the thin layer of the developer on the sleeve  its
longitudinal ends and outside the opposite longi- is made of rubber plate
(urethane rubber, silicone rub-  tudinal ends of the blade 11. As shown in
Figure 2 the ber or the like) having a thickness of 0.5 - 1.5 mm, an
sealing members 9 are press-contacted to the outer elastic metal plate
(phosphor bronze, stainless steel  35  peripheral surface of the sleeve 8,
as if it is wrapped or the like) having a thickness of 0.02 - 0.2 mm, or a
therearound, in the range from an inlet where the de- synthetic resin plate
(polyethylene terephthalate or  veloper on the sleeve 8 having passed
through the the like) having a thickness of 0.05 - 0.5 mm, or the
developing zone D returns to the supply chamber 7 like. Such plates have
sufficient bending elasticity.  by the rotation of the sleeve 8 to an
outlet where the Among them, a rubber plate is preferable because it  40
developer is discharged from the supply chamber 7 can be press-contacted to
the surface of the sleeve  toward the developing zone D. As shown In
Figures with uniform pressure.                             2,3, 5 and 6,
each of the sealing members 9 is bonded The blade 11 is fixed on a
supporting plate 11A  on and along each of an arcuate internal end walls by
bonding agent or the like. As shown in Figures 3  10a of the developer
supply chamber 7, and the top and 6, the supporting plate 11a is fixed by
screws 12   45  end portion thereof is confined by the supporting to end
portions of a mounting portion 10b extending  plate 11 a of the regulating
blade 11 fixed to the end between the arcuate internal end walls 1Oa of the
de-  portions of the mounting portion 1Ob of the developer veloper supply
chamber 7 at its both longitudinal  supply chamber 7, by which each of the
sealing mem- ends. The blade 11 Is curved in the developer supply  ber is
fixed on the arcuate internal wall portion 1Oa. chamber 7, es shown in
Figure 2, and is elastically  50   Thus, the sealing member 9 is sandwiched
between contacted to the sleeve 8. The developer is regulated  the side
wall of the developer supply chamber 7 and in layer thickness during
passage through thickness  nip  the sleeve 8, so that it is elastically
compressed to a formed between the blade 11 and the sleeve 8 and  certain
extent. in addition, during this, the developer is triboelecti-  The
sealing member 9 Is made of felt or sheep cally charged by the friction
with the sleeve and with  55   wool, tetrafluoroethylene resin fibers or
the like, or the blade to such an extent as to be sufficient to de-  porous
(foam material or continuous pore material) velop the latent image. In the
shown example, the  such as urethane foam rubber, Goatex (trade name, blade
11 is counter-directionally contacted to the  porous tetrafluoroethylene
resin) or the like, and 4    
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the sealing members 9 is flexible.  embodiment. In this embodiment, In
order to assure that the    The projection 9a of the sealing member 9 is
pre- '   sealing member 9 prevents leakage of the developer  ferably not
contacted to the free end 11 b of the blade from opposite longitudinal end
portions of the regulat-  11 but is contacted to the end portions of the
blade 11 ing blade 11 adjacent the opening faced to the  oto-   5
slightly away from the free end 11 b toward the fixed sensitive member 1,
the sealing member 9 is provided    end of the blade 11, because, if the
free end 11b of with a projection 9a projected toward the regulating  the
blade 11b is urged by the sealing member to the blade 11, as shown in
Figure 4. The projection 9 pro-  sleeve 8, the amount of developer leaking
under the jects toward the regulating blade 11, that Is, toward  free end
11b becomes not uniform along the length the longtudinal central portion of
the sleeve  at a   10  of the blade with the possible result of
non-uniformity position where the regulating blade 11 is contacted to  In
the developer layer thickness. the peripheral surface of the developing
sleeve 8.        During the regulation of the layerthickness of the
Therefore, as shown in Figures 2, 5 and 6, when  developer, a thin layer of
the developer is present in the sealing member 9 Is mounted on the arcuate
In-  the nip between the blade 11 and the sleeve 8, and ternal wall portion
10a of the developer supply cham-   15  therefore, the blade 11 is not
contacted to the sleeve ber 7, the projecytion 9a Is urged to the
regulating  8 in a strict sense. However, when the developer Is blade 11 by
the internal wall portions continuing from  not present between the blade
11 and the sleeve 8, the arcuate internal wall portion 10a of the developer
the blade 11 is elastically contacted to the sleeve 8, supply chamber 7 at
a position where the regulating  and In addition, the blade 11 Is
elastically urged to be blade 11 is in contact with the outer peripheral
surface   20  contacted to the sleeve 8, and therefore, it is said in of
the developing sleeve 8, by which the projection 9a  this specification for
convenience that the blade 11 is is elastically compressed and deformed. By
this, the  "contacted" to the sleeve 8, and that the developer is
longitudinal end portions of the regulating blade 11  passed through the
nip or "contact portion" there- are overlaid with the projections 9a in the
manner that  between. the end portions are sandwiched between the projec-
25  In the foregoing embodiment, the developing de- tions 9a of the selling
member 9 and the peripheral  vice is contained in a process unit containing
a pho- surface of the developing sleeve 8. As shown if Fig-  tosensitive
member. However, the present invention ure 7, a gap S between the sealing
member 9 and the  is applicable to a developing device fixed in the main
regulating blade 11 is substantially sealed by the pro-  assembly of an
image forming apparatus, or to a de- jection 9a of the sealing member 9 at
the position   30  veloping device which is detachably mountable to an
where the longitudinal end portions of the regulating  image forming
apparatus independently from the blade 11 are contacted to the developing
sleeve 3 sur-  photosensitive member. face. This assured that the leakage
of the developer    As for the means for exposing the photosensitive
through the gap S toward the outside is prevented.  member to image
information light, an array of light As shown in Figure 8, a cut or a slit
13 extending   35  emitting diodes may be used in place of the laser along
a length of the sealing member 9 may be       beam. As a further
alternative, the photosensitive formed at a base portion of the projection
9a adjacent  member may be exposed to the light reflected or the free end
of the: blade 11. By doing so, the pressure  passed through an original to
be reproduced. The im- to the longitudinal end portions of the regulating
blade  age bearing member may be a member having an in- 11 resulting from
the provision of the projection 9a   40  sulative surface to which a flow
of ions modulated in can be reduced, so that the uniformity of the thick-
accordance with record signal is applied to form a la- ness of the
developer layer is enhanced, and In addi-  tent image. tion, the driving
torque required for driving the devel-  While the invention has been
described with ref- oping sleeve 8 can be reduced.
erence to the structures disclosed herein, it is not As shown in Figure 9,
a tapered surface 9b may   45  confined to the details set forth and this
application be formed at the free end of the projection 9a, the ta-  Is
intended to coversuch modifications or changes as pered surface 9b being
such that Its downstream por-  may come within the scope of the following
claims. tion is closer to the longitudinally central portion of the sleeve
8 than its upstream portion with respect to the rotatinal directional of
the sleeve 8. By doing so, the   50   Claims flow of the developer may be
made toward the longi- tudinally central portion of the sleeve 8 along the
ta-  1. A developing apparatus for developing an elec- pered surface 9b, by
which the leakage prevention by    trostatic latent image formed on an
image bear- the sealing member 9 adjacent the opposite lo gitu-     ing
member (1), comprising: dinal ends of the developing sleeve 8, can be
further  55    a developer supply chamber (7); assured. In Figures 7, 8 and
9, an arrow A indicates          a developer carrying member (8), facing a
movement direction of the developer which is the      said developer supply
chamber at least partly, for same as the rotational direction of the sleeve
in this  carrying the developer supplied thereto in said 5    



7                   EP 0 400 557 B1                      8 therefore, each
of the sealing members 9 is flexible.  embodiment. In this embodiment, in
order to assure that the    The projection 9a of the sealing member 9 is
pre- sealing member 9, prevents leakage of the developer  ferably not
contacted to the free end 11b of the blade from  opposite longitudinal end
portions of the regulat-  11 but is contacted to the end portions of the
blade 11 Ing blade 11 adjacent the opening faced to the photo-   5
slightly away from the free end 11b toward the fixed sensitive member 1,
the sealing member 9 Is provided  end of the blade 11, because, If the free
end 11b of with a projection 9a projected toward the regulating  the blade
11 b is urged by the sealing member to the blade 11, as shown in Figure 4.
The projection 9a pro-  sleeve 8. the amount of developer leaking under the
jects toward the regulating blade 11, that is, toward  free end 11b becomes
not uniform along the length the longitudinal central portion of the sleeve
at a   10  of the blade with the possible result of non-uniformity position
where the regulating blade 11 is contacted to  in the developer layer
thickness. the peripheral surface of the developing sleeve 8.     During
the regulation of the layerthickness of the Therefore, as shown in Figures
2, 5 and 6. when  developer, a thin layer of the developer is present in
the sealing member 9 Is mounted on the arcuate in-  the nip between the
blade 11 and the sleeve 8, and ternal wall portion 10a of the developer
supply cham-   15  therefore, the blade 11 is not contacted to the sleeve
ber 7, the projection 9a is urged to the regulating  8 in a strict sense.
However, when the developer is blade 11 by the internal wall portions
continuing from  not present between the blade 11 and the sleeve 8, the
arcuate Internal wall portion 10a of the developer  the blade 11 is
elastically contacted to the sleeve 8, supply chamber 7 at a position where
the regulating  and in addition, the blade 11 is elastically urged to be
blade 11 is in contact with the outer peripheral surface   20  contacted to
the sleeve 8, and therefore, it is said in of the developing sleeve 8, by
which the projection 9a  this specification for convenience that the blade
11 is is elastically compressed and deformed. By this, the  "contacted" to
the sleeve 8, and that the developer is longitudinal end portions of the
regulating blade 11  passed through the nip or "contact portion" there- are
overlaid with the projections 9a in the manner that  between. the end
portions are sandwiched between the projec-  25  In the foregoing
embodiment, the developing de- tions 9a of the sealing member 9 and the
peripheral  vice is contained in a process unit containing a pho- surface
of the developing sleeve 8. As shown in Fig-  tosensitive member. However,
the present invention ure 7, a gap S between the sealing member 9 and the
is applicable to a developing device fixed in the main regulating blade 11
is substantially sealed by the pro-  assembly of an image forming
apparatus, or to a de- jection 9a of the sealing member 9 at the position
30  veloping device which is detachably mountable to an where the
longitudinal end portions of the regulating  image forming apparatus
independently from the blade 11 are contacted to the developing sleeve 3
sur-  photosensitive member. face. This assures that the leakage of the
developer   As for the means for exposing the photosensitive through the
gap S toward the outside is prevented.  member to image information light,
an array of light As shown in Figure 8, a cut or a slit 13 extending   35
emitting diodes may be used in place of the laser along a length of the
sealing member 9 may be       beam. As a further alternative, the
photosensitive formed at a base portion of the projection 9a adjacent
member may be exposed to the light reflected or the free end of the blade
11. By doing so, the pressure  passed through an original to be reproduced.
The im- to the longitudinal end portions of the regulating blade  age
bearing member may be a member having an in- 11 resulting from the
provision of the projection 9a   40  sulative surface to which a flow of
ions modulated in can be reduced, so that the uniformity of the thick-
accordance with record signal is applied to form a la- ness of the
developer layer is enhanced, and in addi-  tent image. tion, the driving
torque required for driving the devel-  While the invention has been
described with ref- oping sleeve 8 can be reduced.
erence to the structures disclosed herein, it is not As shown in Figure 9,
a tapered surface 9b may   45  confined to the details set forth and this
application be formed at the free end of the projection 9a, the ta-  is
intended to cover such modifications or changes as pered surface 9b being
such that its downstream por-  may come within the scope of the following
claims. tion is closer to the longitudinally central portion of the sleeve
8 than its upstream portion with respect to the rotational direction of the
sleeve 8. By doing so, the   50   Claims flow of the developer may be made
toward the longi- tudinally central portion of the sleeve 8 along the ta-
1. A developing apparatus for developing an elec- pered surface 9b, by
which the leakage prevention by   trostatic latent image formed on an image
bear- the sealing member 9 adjacent the opposite longitu-   ing member (1),
comprising: dinal ends of the developing sleeve 8, can be further  55    a
developer supply chamber (7); assured. In Figures 7, 8 and 9, an arrow A
indicates         a developer carrying member (8), facing a movement
direction of the developer which is the     said developer supply chamber
at least partly, for same as the rotational direction of the sleeve in this
carrying the developer supplied thereto in said 5    
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chamber to a developing zone       characterized In that (D) where an image
bearing member moves;            said plate (11) is contacted to said
developer car- a regulating member (11) contacted to said     rying member
(8) counterdirectionally with re- developer carrying member (8) to regulate
the      spect to a movement direction of said developer thickness of a
layer of the developer to be carried   5  carrying member. to said
developing zone by said developer carry- ing member;
9. A process unit (20), comprising: a sealing member (9) contacted to an
end         an Image bearing member (1) on which an portion of said
developer carrying membert to pre-        electrostatic latent image is
formed; vent leakage of the developer at an end portion    o     the
developing apparatus (3, 8) according of said developer carrying member;
to any of claims 1 to 8 for developing the electro- characterized in that
static latent image formed on said Image bearing said sealing member (9)
has a projection (9a) to-   member; and ward a central portion of said
developer carrying         supporting means (10) for supporting as a member
(8) at a position corresponding to a pos-  15  unit said image bearing
member and said devel- ition where said regulating member (11) is con-
oping apparatus. tacted to said developer carrying member, said projection
(9a) being overlaid on an end portion  10. A process unit according to
claim 9, of said regulating member (11) to cooperate with    characterizing
by said developer carrying member (8) to sandwich   20       a charging
member (2) supported by said the end portion of said regulating member
(11).     supporting means (10); an opening (6) formed at a position down-
2. An apparatus according to claim 1,                   stream of said
charging member (2) with respect charaterized in that
to a movement direction of said image bearing said regulating member (11)
is an elastic plate,  25  member to permit passage of image information and
said sealing member (9)is flexible.             light (17) to be projected
onto said image bearing member to form the electrostatic latent image; 3.
An apparatus according to claim 2,                   and characterized In
that                                     a cleaning member (4) supported by
said said projection (9a) is overlaid with said plate at  30  supporting
means for removing the developer re- a position away from a free end (11b)
of said      maining on said image bearing member before plate.
the charging operation by said charging member (2). 4. An apparatus
according to claim 3, characterized in that                       35 a gap
is provided between a free end (11 b) of said  Patentanspruche plate and
said developer carrying member (8). 1. Entwicklungsvorrichtung zum
Entwickeln eines 5. An apparatus according to claim 2, 3 or 4,
elektrostatischen latenten Bildes, das auf einem characterized In that
40      Bildtrageelement (1) ausgebildet ist, die auf- said projection has
a base portion where a cut (13  weist: in Fig. 8) Is formed. .
elne Entwiclderzufffhrkammer (7), ein Entwicklertransportelement (8), das
6. An apparatus according to claim 2, 3 or 4,           der
Entwicklerzuffhrkammer zumindest tellwel- characterized In that
45      se zugewandt ist, zum Transportieren des die- the length of said
projection(9a in Fig.9)is longer   sem zugefrhrten Entwickiers in der
Entwickler- at the downstream portion than at the upstream
zufthrkammer zu elnem Entwicklungsbereich portion with respect to a
movement direction of  (D), wo sich ein Bildtrageelement bewegt, the
developer.                                          ein Regulierelement
(11), das mit dem Ent- 50       wicklertransportelement (8) in Berflhrung
steht, 7. An apparatus according to claim 2, 3 or 4,           um die Dicke
einer Schicht des Entwicklers zu re- characterized in that
gulleren, die durch des Entwicklertransportele- said plate (11) is made of
rubber, metal leaf spring  ment zum  Entwicklungsbereich transportiert
plate or synthetic resin material, and than said   werden soll, sealing
member (9) is made of felt or porous ma-  55      ein Dichtelement (9), das
mit einem End- terial.
abschnitt des Entwicklertransportelements in Beruhrung steht, um an elnem
Endabschnitt des 8. An apparatus according to claim 2, 3 or 4,
Entwicklertransportelements die Leckage des 6    
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111111 11111 II till *
*  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~C   L   M   S i Entwicklers zu
verhindern,                       9. Proze~einhelt (20), die aufweist:
AidurQh gekennzeichnet, daB                          Bin Bildtrageelement
(1), auf dem ein elek- dOqs Diehtelement (9) zu elnem Mittelab-
trostatisches latentes Bild ausgebildet wird, .0hrtitt de
E9twieklertronsportelements (4i) hin          die Entwicklungsvorrichtung
(3, 8) nach elnen Vgrqprnng (9a) an elner Position hat, le ei-   5  elnem
der Ansprflche I bis 8 zum Entwickeln des ner PQeitiQn entepricht, in der
sich das Regulier-  elektrostatischen latenten Bildes, des auf dem element
(11) . mit dOem Entwicldertransportele-     Bildtrageelement ausgebildet
ist, und ment in BerOhung be indet, wobel derVoraqerung            sine
Stutzeinrichtung (10) zum Lagern (o9) an elnem Endabschnitt de Regulbrele-
des Bildtrageelements und zum Stutzen der Ent- ments (11) bqdeckt 1st, urn
zum achichtweisp An-  io  wicklungsvorrichtung als sine Einhsit. oronen des
r,.64aschnittedee Regullerelements (1i) mit dem Entwlcklqrtreneportelement
(8) zu-  10. Prozeleinheit nach Anspruch 9, gekennzeichnet qaminenZywlrken.
durch sin Ladeelement (2), das durch die Stfltz- 2. Vorrichtung nach
Anspruch 1, dadurch gekenn-  15     einrichtung (10) gelagert wird,
zeichnet, dae                                             sine 6ffnung (6),
die In bezug auf sine Be- dae Regulierelement (11) eine elastische
wegungsrichtung des Bildtrageelements an ei- Platte st ynd cas Dichtelement
(9) blegsam ist.      ner Position stromabwirts vom Ladeelement (2)
ausgebildet ist, urn den Durchgang elnes Bildin- 3. Vorrichtung nach
Anspruch 2, dadurch gekenn-   20    formationslichtes (17) zu gestatten,
das zum Er- zeichnet, daft                                      zeugen
eines elektrostatischen latenten Bildes der Voroprung (9s) mit der Platte
an elner     auf das Bildtrageelement projiziert werden soll, Position
bedeckt ist, die von elnem frelen Ende     und (11 b) der Platte entfernt
ist.                           sine durch die Stutzeinrichtung gestutzte 26
Reinigungseinrichtung (4) zum Entfernen des 4. Vorrichtung nach Anspruch 3,
dadurch ge;;enn-        auf dem Bildtrageelement verblelbenden Ent-
zeichnet, daBf                                      wicklers vor dem
Ladevorgang durch das Lade- ein Spalt zwischen einem freien +Ende
element (2). (11 b) der Platte und dem Entwicklertranspdrtele- ment (8)
vorg sehen ist.                    30 Revendlcations 5. Vorrichtung nach
Anspruch 2, 3 oder 4, daiurch gekennzelchn't, dB
1. Appareil de developpement destine a developper der VorSprung einen
Fulpunktabschnitt          une image latente 6lectrostatique formee sur un
hat, in dem sin Einschnitt (13 In Fig. 8) ausgebil-  36  element (1)
porteur dMimage, comportant: det ist.
une chambre (7) d'alimentation en deve- loppateur; 6. Vorrichtung nach
Anspruch 2, 3 oder 4, dadurch             un element (8) de transport de
developpa- gekennzeichnet, daB                                 teur,
faisant face au molns partiellement a ladite die Lange des Vorsprungs (9a
in Fig. 9) in  40  chambre d'allmentatlon en developpateur, pour bezug auf
sine Bewagungsrichtung des Entwick-       transporter le developpateur gui
lul est amene lers am Stromabwpaittebechnitt linger als am        dans
ladite chambre d'alilmentation en develop- $tromaufwArtsab.schnitt ist.
pateur jusqu'a une zone (D) de developpement ou un element porteur d'Image
se deplace; 7. Vorrichtung nach Anspruch 2, 3 oder 4, dadurch   46
un elbment (11) de regulation en contact gkennzilchnet, dsB
avec ledit element (8) de transport de developpa- die Plgjtte (11) aus
Gummi, metallischem       teur pour reguler l'paisseur d'une couche du de-
Blattfederblech oder Kunstharzmaterlal geoqrtigt    veloppateur devant etre
transportee jusqu'A lad i- is~t umi d~aB dq .iSIhtelement (9) aus Filz odir
po-  te zone de developpement par ledit element de orSkarA Makte-!
qgtfwrtlgt ist.            50      transport de developpateur; un blement
(9) d'obturatlon en contact 8.. Vorrichtung nach Anspruch 2, 3 oder 4,
dadurch      avec une partie extreme dudit element do trans-
geksennzsichntet, daB               I                port de developpaFeur
pour empecherle develop- die Platte (11) mit dem Entwicklertfans-
pateur de fuir A une partie extreme dudit element portelement O In bezug
auf eine Bewegungs-  55      de transport du developpateur; richtung des
Entwi$l1ertransportelements in Go-           caracterise en ce que
genrichtung in BerOhrung steht.                           ledit element (9)
d'obturation comporte une saillie (9a) orienthe vers une partie centrale 7
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un elenient (1) porteur d'image sur loquel dons une position correspondent
A une position       une image latentb 6lectrostatique est formie; J
Xjns Ipqcefle ,iedit AIbment(11) do regulation ost           I'apparell de
developpement (3, 8) selon en vontqt avec ledit olbment de transport cu de-
I'une quelconque des revendications 1 A 8 pour velQpp>ateur, !aoitesallbe
(9a) etant en reo4Jvro-   5  developper l'image latente 6lectrostatique
for- mont sur uneIpartle extreme dudit 6slmei (11)        mee sur ledit
element porteur d'image ; et de regulation afhn de coopirer avec ledit
olement          un moyen (10) de support destinh  A sup- (8) de transport
de d veloppateur pour prpndre       porter en une unite ledit eloment
porteur d'lmage ,en sndwleh ia partie extr~rne dudit elbmert (11)    et
ledit appareil de dsveloppement. de regulation,
10 do r~gulatlon.~          p       10  10. Units de traitement selon la
revendication 9, 2. Appareil selonl la revendicatlon 1,
caractrisa6e par caract6rls eon oe quo                                un
element (2) de charge supporte par le- ledit 6l4ment (11) do regulatlon est
une       dit moyen (10) de support; plaque 6lastiquo, et ledit element (9)
d'obturatlon   15   une ouverture (8) formee dans une posi- est flexible.
tion en aval dudit element (2) de charge par rap- port au sons du mouvement
dudit slement por- 3. Appareil selon la revendication 2,
tour d'image pour permettre le passage d'une in- caractrisl en ce quo
formation lumineuse d'image (17) devant tre ladite salille (9a) eat en
recouvrement  20    proJetee sur ledit element porteur d'image pour avec
ladite plagie en une position bloignee d'une    former l'image latente
electrostatique ; et extr~mit6 libre (11b) do ladite plaque.
un element (4) de nettoyage supporte par ledit mayen de support pour
enlever le develop- 4. Appareil selon la revendication 3,
pateur restant sur ledit 61ement porteur d'image c.ractrlsb en co quo
25      avant l'operation de charge par ledit element de un Intervalle est
pr6vu entre une extromit6    charge (2). libre (1Ib) de adite plaque et
ledit 6l6ment B) de transport de developpateur.         U 5. Appareil selon
la revendication 2, 3 ou 4,   30 caractiris6 en ce que ladite salilie
comporte une partie de-base dans laquelle estforme une entaille (13
surlafi- gure 8). 35 6. Appareil selQn la revendication 2. 3 ou 4,
caracttrils en ce quo la longi:eur de ladite saillie (9a surla figure 9)
est plus grande a la partie d'aval qu'a la partle d'amont par rapport au
sons du mouvement du   40 _i    ddvoloppeteur. 7. Apparell selon la
revendlcation 2, 3 ou 4, caracterise en ce quo ltadie plaque (11) est
formee de caout-  45 chuc d-une plaque A lame de ressort metallique QU
d'ulne rnatiere du type rMsine synthetique, et Om cQ -gue ledit Alment (9)
d'obturation est formA d0uri feutre ou dOune matibre poreuse. 50 -
Appw.rjl aplon la revendication 2, 3 ou 4, caractiriae9 en ce quo lad ite
paque (11) est en contact avec ledit 6l0ment (8) de transport de
developpatcur a contre-sens par rapport au sons du mouvednent  55 dudit
6lment de transport de developpateur. 9. Unite de traitement (20),
comportant: 8    


