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However, the regulating member is an elastic member in the form of a blade,
the developer is FIELD OF THE INVENTION AND RELATED ART            easily
overflowed adjacent opposite longitudinal ends of the regulating member,
which results in The present invention relates to a developing   5
contamination of the apparatus. As measures for apparatus for developing an
electrostatic latent im-  avoiding this, a sealing member disclosed in U.S.
age.                                              Patents Nos. 4,341,179,
4,373,468 and 4,387,664 is Generally, in an image forming apparatus such
used, and a soft sealing material such as moltplane as an
electrophotographic machine, a developer    and felt is packed into the
space between the carrying member, usually a sleeve, of a developing   70
casing of the developing device and longitudinal device is disposed
relative to an electrophotog-  end portions of the elastic regulating
member to raphic photosensitive member for carrying an elec-  minimize the
overflow or leakage. trostatic latent image with a predetermined clear-
However, it is difficult to mount the material ance therebetween, and a
proper bias voltage is   with sufficient precision. More particularly, the
applied therebetween to develop the latent image.    15  packed material
pushes up the end portions of the As for the developing methods, there are
var-  elastic regulating member with the result that the ious proposals
such as a so-called jumping devel-  contact pressure of the regulating
member to the opment disclosed in U.S. Patent No. 4,395,476 a   sleeve is
different in the end portions than in the float electrodes development
method as disclosed  central portion, and therefore, the density of the in
Japanese Laid-Open Patent Application No.  20  developed image becomes
non-uniform. As an- 97071/1983, and they are used in commercial pro-  other
method, scatter preventing members are ducts.
abutted to opposite longitudinal end edges of the Figure 1 shows an example
of a developing     elastic regulating member. However, this method
apparatus, wherein a developer T is applied in a  involves a drawback that
the elastic regulating developer container and is formed into a developer
25  member is vibrated by the rotation of the sleeve layer 3 by a
regulating member closely disposed  through friction therewith with the
result that the or contacted to the sleeve 2, and the developer   toner is
leaked between the edges of the elastic layer 3 is carried on the sleeve 2
to the neighbor-  regulating member and the scatter preventing hood of the
latent image bearing member 1 such    member to be scattered around.
Additionally, the as an electrophotographic photosensitive member  30
leakage prevention effect is not sufficient. Another or the like rotating
in the direction indicated by an  method is to more strongly fix the edges
of the arrow, where the latent image is developed. During  elastic
regulating member to the supporting mem- the development, a DC or an AC
voltage is applied  ber, which, however, results in that the opposite
between the sleeve 2 and the latent image bearing  ends of the regulating
member is more strongly member 1, if desired. It is important, particularly
in  35  pushed to the sleeve at the end portions than in a developing
device using a one component devel-  the central portion, and therefore,
the image be- oper, to form a layer of the developer on the     comes
non-uniform. sleeve, in order to assure uniformity of a, solid    Figure 3
shows another possibility wherein gate black image. To achieve this, there
are various   members 61 and 62 are disposed in contact with proposals such
as using an insulative regulating   40  the sleeve 2 before the elastic
regulating member member, a conductive member, a polarizable or     5, and
the developer is supplied to the member 5 non-polarizable material.
with a width smaller than that of the member 5, by U.S. Patents  Nos.
4,458,627, 4,395,476,      which the regulated developer layer 3 is limited
4,377,332, 4,380,966 and Japanese Laid-Open Pat-  into the area A within
the elastic regulating mem- ent Application No. 116559/1983 disclose
methods  45  ber, so that the developer does not reach the of forming a
thin layer of a developer using an   edges of the regulating member. This
would be elastic member contacted to a sleeve. Those meth-  considered as a
measure. It is further considered ods are good in that the developer layer
formation  that the portion A in which the developer layer is and the
triboelectric charge application are very  formed on the sleeve 2 is formed
into a roughened stable against variation of external ambient con-  50
surface by sand-blasting or abrading it with sand- ditions.
paper or the like, as disclosed in the aforemen- Figure 2 shows a schematic
view of a develop-  tioned U.S. Patents Nos. 4,395,476 and 4,380,966, ing
apparatus using such a method. In this Figure  whereas the area outside the
portion A wherein the the same reference numerals 1 - 4 are assigned to
developer layer is not formed is remained smooth the corresponding elements
in Figure 1. Desig-  55  to increase the close-contactness is increased be-
nated by a reference 5 is the elastic regulating  tween the elastic
regulating member and the member in the form of a blade contacted to the
smooth surface portion to prevent leakage of the sleeve 2.
developer. However, with long term use of the 



3    3                EP0314436B1                       4 device, a part of
the developer in the A region      Figure 4 is a sectional view of a
developing moves gradually although the amount thereof is    apparatus
illustrating causes of the developer scat- very small, but to such an
extent that the developer  tering. is blocked by the smooth surface portion
2' of the   Figure 5 is a perspective view of a major sleeve and the
elastic regulating member 5 and is   5   portion of a developing apparatus
according to an accumulated resulting in accumulation of the devel-
embodiment of the present invention. oper. The accumulated developer is
gradually         Figure 6 is a sectional view of a developing pushed
toward the end portions, and finally pushed  apparatus according to another
embodiment of the away from the end edges of the elastic regulating
present invention. member. If this occurs, the developer falls outside  10
Figure 7 is a perspective view of the Figure 6 the developing device to
contaminate the elec-   developing apparatus. trophotographic apparatus,
since the smooth sur-     Figure 8 is a perspective view of a developing
face has small conveying and retaining force for  apparatus according to a
further embodiment of the the developer. Or, if the accumulation becomes
present invention. large, it pushes the elastic regulating member, and   15
Figure 9 is a sectional view of the Figure 8 fall and scatter as described
above, or the regulat-  developing apparatus. ing effect to the developer
layer at the portion A is  Figure 10 is a perspective view of a developing
weakened to deteriorate the uniformity of the devel-  apparatus according
to a further embodiment of the oper layer, with the result that the
resultant image  present invention. becomes non-uniform.
20      Figure 11 is a sectional view of a major portion In an apparatus
wherein a magnetic curtain is  of the Figure 10 apparatus. formed between
the magnetic regulating member        Figure 12 is a sectional view of the
Figure 10 and the sleeve, to regulate the thickness of the  apparatus
illustrating the magnetic seal. developer layer, the developer accumulated
adja-     Figure 13 illustrates a relation with the Figure cent end edge of
the magnetic regulating member  25  10 apparatus and the photosensitive
member. is overflowed to contaminate the apparatus.          Figure 14 is a
sectional view of a developing JP-A-6 270 884 discloses the use of a
apparatus illustrating arrangement of an elastic roughened surface at the
outer peripheral part of a  blade. developing sleeve together with a magnet
in order    Figure 15 is a sectional view according to a yet to prevent
toner scattering from the end parts of  30  further embodiment of the
present invention. the sleeve. DETAILED DESCRIPTION OF THE PREFERRED
SUMMARY OF THE INVENTION                         EMBODIMENTS According to
the present invention a develop-  35  Referring to Figure 5, a developing
sleeve 2 is ing apparatus comprising a developer carrying    supplied with
a developer from a developer con- member for carrying a developer;
supplying means  tainer 4. The sleeve 2 is rotatable in the direction for
supplying the developer to the developer carry-  indicated by an arrow to
carry the developer there- ing member; regulating means for regulating the
on. At a position upstream of a contact position thickness of a layer of
the developer formed on the   40  between the sleeve 2 and an elastic
regulating developer carrying member; a roughened surface   member 5 in the
form of a plate with respect to the on the developer carrying member; is
characteris-  rotational direction of the sleeve 2, gate members ed in that
the roughened surface (B) has a width  61 and 62 are disposed with space in
the longitudi- larger than the width of a developer layer (A)   nal
direction of the sleeve 2 and in contact with or regulated by the
regulating means.           45  with small space from the surface of the
sleeve 2. How the invention may be carried out will now  The space between
the gate members 61 and 62 be described by way of example only and with
measured in the longitudinal direction of the sleeve reference to the
accompanying drawings in which:  is generally equal to the width of the
region A. The developer supplied from the container 4 moves to BRIEF
DESCRIPTION OF THE DRAWINGS            50  the contact position between the
regulating mem- ber 5 and the sleeve 2 through the space between Figure 1
is a sectional view of a prior art  the gate members 61 and 62. The
regulating mem- developing device.                               ber 5
forms a developer layer 3 having a predeter- Figure 2 is a sectional view
of another prior art  mined thickness with the width equal to that of the
developing device.                           55  A region. The thickness of
the developer layer 3 is 



Figure 3 is a perspective view of a major     preferably smaller than the
clearance between the portion of Figure 2 apparatus.
sleeve 2 and the photosensitive member 1 in a developing zone where the
sleeve 2 is opposed to 4    5                 EP 0 314 436 B1
6 the photosensitive member 1, and the developer is  preferably pressed
against the sleeve 2 with the supplied from the sleeve 2 to the
photosensitive  force of 5 - 80 g/cm along the axis of the sleeve. If
member 1. However, this is not inevitable.        one of the synthetic
resin material elastic plates is As shown in the Figure, the width in which
the  used, it preferably has a Young's modulus of elastic regulating member
5 is contacted to the   5   [err]and a thickness of 0.2 - sleeve 2 is
larger than the width of the region A.  1.0 mm. This is preferably pressed
against the Here, the "width" in this specification means a   sleeve 2 with
the force of 5 - 80 g/cm along the dimension measured in a direction
perpendicular to  length of the sleeve. However, the present inven- the
direction of the developer conveyance. There-  tion is not limited within
the above numerical range. fore, in the case where the developer carrying
10  In operation, the sleeve 2 is rotated. In the member is in the form of
a cylindrical rotatable  initial stage of rotations, the formed developer
layer member, the width is a dimension measured along   3 has a width equal
to the width of the region A. the longitudinal axis thereof.
With continued rotation, a part of the developer is The width of the region
in which a latent image  gradually leaked toward the end portions of the is
formed on the photosensitive member 1, is pref-  15  elastic regulating
member 5, as described herein- erably substantially equal to or smaller
than the  before. However, the leaked developer is not width of the region
A.                            formed into the accumulation 7 as shown in
Figure In Figure 5, the surface of the sleeve is a   4, instead, it is
moved under the member 5 to be roughened surface in the region indicated by
a    brought out thereof since the roughened surface of reference B. The
width of the roughened surface  20  the sleeve provides strong developer
conveying region B is larger than the width of the contact  force, by which
a developer layer is formed on the portion between the elastic regulating
member 5   sleeve 2 and is returned into the container. Then, and the
sleeve 2. Therefore, the entirety of the  the width of the developer layer
3 gradually ex- contact portion from one end thereof to the other  pands
from the original width A, and eventually it end is within the roughened
surface region B.  25  reaches to the end portions, that is, the developer
The roughened surface can be provided by      layer 3 covers the entire
width of the elastic regu- sand-blasting the region B of the sleeve 2 with
lating member 5. spherical particles, irregular particles having sharp  As
a result, the developer leaks away from the edges or a mixture thereof or
by abrading the     end edges of the elastic regulating member 5. region B
with abrasive particles such as sand pa-  30   Here, however, the roughened
surface extends be- per. Another method of roughened surface forma-   yond
the contact width of the elastic regulating tion is usable. In the example
of Figure 5, the   member 5, and therefore, the overflowed developer region
B is roughened by sand-blasting treatment  is given sufficient conveying
force, and therefore, it with irregular particles of 400 mesh.
is gradually conveyed always. Accordingly, the de- The elastic regulating
member 5 is fixed to the  35  veloper does not accumulate at end portions
of the container 4 at its one end with screws or a bonding  elastic
regulating member 5 to such an extent that agent, and is resiliently
contacted adjacent at its  the developer falls or scatters, but it is
returned free end by the elastic force provided by bending  into the
developer container. The amount of the the member 5. It is preferable that
an antinoding  leaked developer is very small in long term, and side of the
bent regulating member 5 is contacted   40  therefore, the leaked developer
is not formed into a to the sleeve 2 than that the free end edge is    very
non-uniform layer although it is outside the contacted to the sleeve 2.
regulating region of the elastic regulating member The elastic regulating
member 5 may be a       5. Thus, the contamination and the influence to the
rubber elastic plate such as urethane rubber plate,  image can be
completely negligible. silicone rubber plate and NBR plate or the like, a
45  The developing device shown in Figure 5 is metal elastic plate such as
phosphor bronze plate,  applicable to the case where a magnetic one com- a
stainless steel plate or the like, or a synthetic  ponent developer is used
or to the case where resin elastic plate such as polyethylenetereph-
non-magnetic one component developer is used in thalate plate, a high
density polyethylene plate or  the similar manner. In the former case, a
magnet the like. When a rubber elastic plate is used, it  so  functioning
as a magnetic field generating means is preferably has a hardness of [err]
disposed inside the sleeve 2, and it is rotated, or 



[err] (JIS K6301), a Young's modulus of 20 - 60  fixed in relation to the
latent image bearing mem- [err] and a thickness of 0.5 - 2.0 mm. It is
ber 1. The width of the magnetic field generating preferably pressed
against the sleeve 2 with the  means is longer than the width of the
elastic regu- force of 5 - 80 g/cm along the axis of the sleeve.  55
lating member 5 and not longer than the width of When a metal elastic plate
is used, it preferably  the roughened surface range B, by which the has a
Young's modulus of [err]
above-described  scatter preventing  conveying kg/cm2, and a thickness of
0.1 - 0.5 mm. This is  force is sufficient. This is because the magnetic
7                 EP 0 314 436 B1                       8 field is formed
within the range B and adjacent and  As shown in Figure 7, the width of the
mag- outside of the contact region between the elastic  netic blade 9 is
larger than the width of the elastic regulating member 5 and the sleeve 2,
and there-  regulating member 5 and is not longer than the fore, the
magnetic developer is retained on the   width of the roughened surface
region B. The width sleeve 2 by the magnetic field.               5   of
the roughened surface region B is larger than Outside the region B of the
sleeve 2 is smooth  the width of the elastic regulating member 5. By
surface C. In the smooth surface region C, a soft  doing so, the developing
device is stable against sealing member 10 made of felt, moltplane or the
variation in the ambient conditions and without like fixed to the container
4 is contacted to the  scattering of the developer from the end edges of
sleeve 2. The sealing member 10 is wrapped ar-  10  the elastic regulating
member. It is effective in ound the region C of the sleeve 2 in the
container  order to prevent scatter and leakage of the devel- 4, as shown
in Figure 5, by which the developer in  oper from the ends of the elastic
regulating mem- the container 4 is prevented from leaking out. By  ber 5
that the magnetic field generating means 11 contacting the sealing member
10 to the smooth    disposed within the sleeve in opposition to the surface
region C, the wearing and damage of the   15  magnetic blade 9 has a width
larger than the width sealing member 10 is minimized, and also the      of
the elastic regulating member 5 and that it is developer is prevented from
leaking out through   equal to the width of the developer layer formed by
between the sealing member 10 and the sleeve 2.   the magnetic blade 9, and
therefore, to the width of A power source 8 supplies a developing bias
the roughened surface region B. The surface of the voltage to the sleeve 2.
The voltage supplied by   20  sleeve 2 outside the magnetic blade 9 may be
a the source 8 is a superposed DC and AC voltages,  smooth surface C, and
the leakage of the toner to the AC voltage being in the form of a sine wave
or  the region C can be prevented by one of known rectangular wave by
application of such a voltage,  methods, for example, by a sealing member
10 a vibrating electric field is formed in the developing  made of felt,
moltplane or the like to the region C zone. By regulating the thickness of
the developer  25  of the sleeve 2. layer by contacting an elastic
regulating member 5   When non-magnetic one component developer to the
sleeve 2, a very thin developer layer can be  is used, the apparatus shown
in Figure 5 can be provided, and therefore, the formation of the vibrat-
used, wherein the magnet within the sleeve 2 is not ing electric field in
the developing zone is prefer-  necessary. Also, in that case, the sleeve 2
may be able in order to increase the efficiency of the   30  replaced with
a solid cylindrical member. developments by thin developer layer. However,
As disclosed in U.S. Patent No. 4,548,489 and the present invention is
applicable to a developing  Japanese   Laid-Open    Patent   Application
apparatus wherein a DC bias voltage is applied to  101680/1984, in an
apparatus wherein a mixture of the developing sleeve 2.
non-magnetic toner and magnetic carrier particles Figures 6 and 7 show an
example wherein two   35  are contained and stirred in the container 4, and
of developer layer thickness regulating members   substantially only
non-magnetic toner particles are are used. One of the regulating members 9
is a    conveyed to the developing zone, it is effective in magnetic blade
made of iron or the like, which is  order to prevent the scattering and
leakage of the opposed to one of magnetic poles of a magnet 11    magnetic
carrier particles that the magnetic field stationarily disposed within the
sleeve 2. The mag-  40  generating means within the sleeve has a width
netic blade 9 is spaced apart from the sleeve 2   corresponding to the
width of the region A. By with a uniform small clearance over the entire
width  contacting the elastic regulating member to the of the region B. As
disclosed in U.S. Patent No.  sleeve 2, it is possible to allow only the
toner 4,387,664, the magnetic blade 9 is effective strong-  particles to
pass through the contact area between ly to concentrate the magnetic flux
of the magnet  45  the sleeve and the regulating member, since the 11 to
the blade 9 to form a magnetic curtain      particle size of the carrier is
larger than the particle between the sleeve 2 and the blade 9, the mag-
size of the toner. netic curtain being effective to confine the mag-    In
this specification, the "contact of the elastic 



netic developer. This forms a magnetic developer  regulating member to the
sleeve", means that layer having a thickness smaller than the small  so
when the developer is not present, the elastic regu- clearance. Downstream
of the magnetic blade 9     lating member is directly contacted to the
sleeve, with respect to the rotational direction of the sleeve  but when
the developer is present, the regulating 2, an elastic regulating member 5
is contacted to  member is resiliently urged to the sleeve to press the
sleeve 2. The elastic regulating member 5 is  the thin developer layer to
the sleeve 2. effective to further reduce the thickness of the   55
Figures 8 and 9 show an example wherein the developer layer formed by the
magnetic blade 9,   elastic regulating member of Figure 5 is replaced and
also, increases the triboelectric charge of the  with a magnetic blade 9
made of iron or the like. developer.
The magnetic blade 9 is disposed with a uniform 6    9                 EP 0
314 436 B1                     10 small clearance with the sleeve 2 over
its entire  adjacent the end of the blade 5 in the direction of width, and
is opposed to a magnetic pole of the  its width. When the blade 5 is
disposed counter- magnet 10 which is stationarily disposed in the
directionally with respect to the sleeve rotational sleeve 2. In the
similar manner as described with  direction, the upper end of the blade 5
is fixed to Figures 6 and 7, a thin developer layer 3 is formed.   5   the
downstream side surface of the plate 13 with As shown in Figure 8, the
width of the roughened  respect to the sleeve rotational direction, and the
surface region B is larger than the width of the  blade 5 is extended
downwardly under the plate magnetic blade 9 measured along the axis of the
13, and the blade free end is disposed upstream of sleeve. By doing so, the
developer tending to accu-  the projections 13'. However, those are not
inevi- mulate adjacent the edges of the blade 9 and the  10  table.
developer having leaked out of the edges, are        It is preferable that
the contact portion between conveyed by strong conveying force provided by
the elastic blade 5 and the sleeve 2 is substantially the roughened surface
B, so that the developer    at the same position with the magnetic sealing
scatter is prevented.                             member 13' in the
direction of the axis of the Referring to Figure 10, a sleeve made of non-
15  sleeve 2, or it is slightly downstream of the mag- magnetic material
such as aluminum, stainless     netic sealing member 13' with respect to
the rota- steel or the like is rotatable in the direction in-  tional
direction of the sleeve. However, it is possi- dicated by an arrow, and
contains a stationary    ble that the magnetic sealing member 13' may be
magnet 10 (Figure 11). The sleeve is effective to  slightly downstream  of
the contact portion with carry magnetic toner layer 3 to oppose the toner
in  20  respect to the rotational direction of the sleeve. In the
developing zone to an electrophotographic pho-  any case, the magnetic
sealing member 13' is tosensitive member 1 (Figure 11) rotating in the
within the influence of the magnetic field provided direction indicated by
an arrow. Spacer rollers 12  by the magnet 11. The member 13' is preferably
coaxial with the sleeve 2 are contacted to the    opposed to one of the
magnetic poles of the mag- photosensitive member 1 to retain a
predetermined   25  net 11, but may be deviated more or less. The clearance
between the sleeve 2 and the photosen-  toner in the container 4 is
attracted onto the sleeve sitive member 1. A container 4 contains the toner
2 by the magnetic force, and is frictioned between and supplies it to the
sleeve 2. A magnetic mem-  the blade 5 and the developing sleeve 2 with the
ber 13 in the form of a plate is made of magnetic  rotation of the sleeve,
by which it is formed into a stainless steel, iron or the like and is
provided at  30  thin layer and also is triboelectrically charged. opposite
ends projections 13' extending downwar-  Then, it is carried to the
developing zone where the dly with their free ends close to the sleeve 2.
The  toner develops the latent image on the drum 1 by magnetic plate 13 is
fixed to the container 4. In the  application of the bias voltage between
the sleeve region between the two projections 13' of the mag-  2 and the
drum 1. The problems here are toner netic plate 13, an elastic blade 5 as
the developer  35  scattering and falling of the toner at the ends of the
layer thickness regulating member is fixed by     blade 5. In this
embodiment, the magnetic sealing screws or bonding agent. The projections
13' serve  effect at the end portions of the blades provided by as magnetic
sealing member to confine leakage of  the magnetic plate 13 and the magnet
11 within the toner, which will be described hereinafter.   the sleeve,
prevents the toner from scattering. The blade 5, as described hereinbefore,
is  40    Referring to Figure 12, the description will be made of rubber
elastic material such as urethane  made with respect to this point, the
Figure 12 rubber, silicone rubber and NBR rubber, or metal  being a
sectional view taken along X-X in Figure elastic material such as phosphor
bronze, stainless  11. In Figure 12, on the magnetic sealing member steel
or a synthetic resin material such as       13', the magnetic field
provided by the magnetic 



polyethyleneterephthalate or the like, and it is resil-  45  pole (N-pole
in the Figure) of the magnet 11 op- iently contacted to the sleeve 2.
posed to the sealing member 13' through the As will be understood from
Figure 11, an end  sleeve 2, so that the magnetic lines of force are of the
blade 5, more particularly, an upper end, of  concentrated at a high
density as shown by chain the blade 5 is fixed to an upstream side surface
of  lines M in this Figure. Therefore, a high density the plate 13 with
respect to the rotational direction   so  toner barrier T along the
magnetic lines of force is of the sleeve, and the blade 5 is curved and is
formed in the clearance S between the blade 5 and extended under the plate
13, and the free end of  the member 13' and in the clearance S' between the
blade is disposed downstream of the projec-   the sleeve 2 and the member
13'. By the toner tions 13' with respect to the rotational direction of
barrier T, the toner having been blocked by the the sleeve. By doing so,
the contact portion be-  55  blade 5 and having moved to the neighborhood
of tween the blade 5 and the sleeve 2 can be dis-   the end portions is
prevented from scattering and posed close to the projections 13', and
therefore,  falling. the toner scattering can be effectively prevented 7
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13' and the sleeve 2 may    Here, the end of the blade 5 and the magnetic
be close contacted, but several hundreds microns   sealing member 13' may
be contacted, but it is gap may be provided therebetween so as to pre-
preferable in order to make the blade 5 movable vent wearing and torque
increase by the friction,  freely in the direction of urging it to the
sleeve 2, and in this case, the magnetic seal is effective to   5
particularly when the blade 5 is made of a soft prevent a mass of the toner
from falling. A toner  rubber elastic member such as rubber, that the layer
having a thickness smaller than the clearance  clearance of 0.1 - 0.2 mm or
not more than 0.5 mm S' is continuously produced, and the apparatus is  is
formed between the blade 5 and seal member not easily contaminated. The
toner layer is formed  13'. This Is in order to prevent the toner
scattering within the region B but outside the region A in  10  into the
air due to the vibration of the elastic blade Figure 10. In the region A,
the elastic blade 5 is  5 by the friction with the sealing member 13'. By
contacted to the sleeve. The region B is broader  strongly pressing the
blade 5 and the sealing than the region A, and therefore, the region A is
member 13', it is possible to suppress the vibra- within the region B. The
magnetic sealing member  tion, but it will make the blade contact pressure
13 is opposed to the opposite ends of the region   15  non-uniform. B.
The member 13' may be made of a magnet. Similarly to the foregoing
embodiments, the    For example, it may be an S-pole magnet opposed surface
of the sleeve in the region B is preferably  to the N-pole of the magnet
11, by which a con- formed into a roughened surface provided by sand-
centrated magnetic field is formed. In this speci- blasting it or abrading
it with sandpaper. By doing   20  fication, such a magnet is called also a
magnetic so, the toner conveying force is enhanced, and    member.
therefore, the conveying force within the region B   In addition to the one
component magnetic and outside the region A is increased so as to
developer, a two component developer which is a assure the toner to be
returned into the container 4.  mixture of a non-magnetic toner and
magnetic car- Another advantage of the region B larger than  25  rier made
of iron particles or the like, is usable. In the width of the blade 5
contacted to the sleeve 2  that case, the barrier T in Figure 12 functions
as a (the width of the region A measured in the direction  carrier barrier
to prevent the carrier or toner from perpendicular to the toner conveyance)
will be ex-  scattering or dropping in the form of a mass. plained.
Although the toner leakage in the form of   In this embodiment, the blade 5
as the elastic scattering or mass falling is prevented by the mag-  30
regulating member is codirectionally contacted to netic seal, a toner layer
L having a thickness slight-  the sleeve with respect to its rotational
direction, ly larger than that in the region A is produced   but it may be
counter-directionally contacted, as through the clearance S adjacent the
blade ends,  shown in Figure 14. as shown in Figure 13. In order to assure
the toner  The codirectional contact means that the free layer to be
returned into the container, it is effec-  35  end of the blade 5 is
downstream of its fixed end tive that the surface of the sleeve in the
region B  with respect to the rotational direction of the including the
region in which the slightly thick toner  sleeve. The counter directional
contact means that layer is formed is roughened so as to increase the  the
free end of the blade 5 is upstream of the fixed toner conveying property.
Although those are pref-  end with respect to the same direction. erable,
they are not inevitable, and it is still good   40  The region B of the
sleeve surface has a 



that only the region A or a region smaller than the  roughness of 0.1 - 8
[err] with a fine pitch of convex region A are roughened. The toner layer L
is effec-  portions of 2 - 50 [err] preferably. The surface tive to prevent
the inside toner (region A) expand-  roughness is determined by JIS ten
point average ing outside.                                      roughness
(Rz) (JIS B0601). More particularly, in a A region C which is outside the
region B has a   45  cross-section of the roughened surface, a reference
smooth or mirror surface, and in the region C, and  length I is taken out,
and an average height line is in the container 4, a soft sealing member 10
made  drawn. A line parallel to the average line and pass- of felt or
moltplane is contacted to the sleeve 2 to  ing through a third highest peak
and a line parallel prevent toner movement toward end of the sleeve,
thereto passing through the third lowest root. The and therefore, to
prevent the scattering.    so  distance between those two lines is the
roughness As shown in Figure 13, it is preferable that the  (microns). The
reference length was 0.25 mm. The width of the region A is larger than the
width of the  pitch is determined as image portion on the photosensitive
drum 1 (the      250 [err]Number of peak (P) in the length of portion
exposed to light information to be record-  250 [err] ed) this is done in
order to prevent the toner layer  65  The peak is defined as a peak having
a height L from forming noise in the image portion.        not less than
0.1 [err] relative to the adjacent both The magnetic sealing member 13' is
disposed   side roots. outside the opposite ends of the elastic blade 5. 8
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cross-section of the surface was deter-       said developer carrying
member, wherein the mined by a fine surface roughness meter available
developer is delivered through the outlet to from Tailor Bobson or Kosaka
Kenkyusho.               said contact portion, said outlet having a width
The toner particle size is 5 - 30 [err] on the      smaller than the width
of the contact portion. average, preferably 5 - 15 [err] and ordinary toner
5 is usable.                                        4. An apparatus
according to claim 2, wherein In the foregoing embodiments, the object on
said contact portion has a width larger than the which the developer layer
thickness regulating       width of an image forming region of an image
member acts is a developing sleeve or a develop-     bearing member (1) to
which said developer ing roller opposed to the image bearing member to  10
carrying member (2) is opposed. apply the developer thereto. However, the
present invention is applicable to the case where the object  5. An
apparatus according to claim 1, wherein on which the developer layer
thickness regulating     said developer carrying member has a smooth member
is a developer applying sleeve or roller for  surface (C) outside the
roughened surface re- applying a developer to the developing sleeve or  15
gion, and wherein said supplying means in- roller.
cludes a sealing member (10) contacted to the Figure 15 shows an example of
such an ap-         smooth surface region. paratus, wherein the sleeve 2
functions not as a developing sleeve but as a developing applying    6. An
apparatus according to one of claims 1 to sleeve. A developing sleeve 14
containing a sta-  20  5, further comprising means (8) for forming a
tionary magnet 15 carries the developer applied      vibratory electric
field between said developer from the sleeve 2 to the developing zone. Non-
carrying member (2) and an image bearing magnetic developer is usable.
member (1) to which it is opposed. While the invention has been described
with reference to the structures disclosed herein, it is  25  7. An
apparatus according to claim 2, further not confined to the details set
forth and this ap-   comprising a magnet (11) stationarily disposed
plication is intended to cover such modifications or  in the developer
carrying member (2) which is changes as may come within the scope of the
rotatable; and a magnetic sealing member (13') following claims.
disposed opposed to said rotatable member 30     (2) adjacent the ends of
said elastic regulating Claims
member (5) said magnetic sealing member (13') being disposed in a position
where it is 1. A developing apparatus, comprising:               influenced
by said magnet (11); and wherein a developer carrying member (2) for carry-
the developer is a magnetic developer. ing a developer;
35 supplying means (4) for supplying the de-  8. An apparatus according to
claim 7, wherein 



veloper to the developer carrying member (2);     said magnetic sealing
member (13') is op- regulating means (5) for regulating the       posed to
the roughened surface (B). thickness of a layer of the developer formed on
the developer carrying member (2);     40  9. An apparatus according to
claim 8, wherein a roughened surface on the developer car-     said
rotatable member has a smooth surface tying member (2);
(C) outside the roughened surface region (B), characterised in that the
roughened sur-      and wherein said supplying means has a seal- face (B)
has a width larger than the width of a   ing member (61,62) contacted to
the smooth developer layer (A) regulated by the regulating   45  area (C).
means (5). 10. An apparatus according to one of claims 7 to 2. Apparatus as
claimed in claim 1, wherein the      9, wherein said magnetic sealing
member (13') regulating means (5) comprises an elastic        is disposed
at the outside ends of said elastic member which contacts the developer
carrying   50  regulating member (5) in a direction of its member (2) at a
contact portion.                  width. 3.  An apparatus according to
claim 2, wherein     11. An apparatus according to one of claims 7 to said
supplying means (4) is provided with a       9, further comprising a
supporting member developer outlet (9) at a position upstream of  55  (13)
integral with said magnetic sealing mem- the contact between said elastic
regulating       ber (13') for supporting said elastic regulating member
(5) and said developer carrying mem-       member (5), wherein said
magnetic sealing ber (2) with respect to movement direction of     member
(13') is projected from said supporting 9    The cross-section of the
surface was deter-       said developer carrying member, wherein the mined
by a fine surface roughness meter available    developer is delivered
through the outlet to from Tailor Bobson or Kosaka Kenkyusho.
said contact portion, said outlet having a width The toner particle size is
5 - 30 [err] on the      smaller than the width of the contact portion.
average, preferably 5 - 15 [err] and ordinary toner   5 is usable.
4. An apparatus according to claim 2, wherein In the foregoing embodiments,
the object on       said contact portion has a width larger than the which
the developer layer thickness regulating       width of an image forming
region of an image member acts is a developing sleeve or a develop-
bearing member (1) to which said developer ing roller opposed to the image
bearing member to  10  carrying member (2) is opposed. apply the developer
thereto. However, the present invention is applicable to the case where the
object  5. An apparatus according to claim 1, wherein on which the
developer layer thickness regulating     said developer carrying member has
a smooth member is a developer applying sleeve or roller for  surface (C)
outside the roughened surface re- applying a developer to the developing
sleeve or  15  gion, and wherein said supplying means in- roller.
cludes a sealing member (10) contacted to the Figure 15 shows an example of
such an ap-         smooth surface region. paratus, wherein the sleeve 2
functions not as a developing sleeve but as a developing applying    6. An
apparatus according to one of claims 1 to sleeve. A developing sleeve 14
containing a sta-  20  5, further comprising means (8) for forming a
tionary magnet 15 carries the developer applied      vibratory electric
field between said developer from the sleeve 2 to the developing zone. Non-
carrying member (2) and an image bearing magnetic developer is usable.
member (1) to which it is opposed. While the invention has been described
with reference to the structures disclosed herein, it is  25  7. An
apparatus according to claim 2, further not confined to the details set
forth and this ap-   comprising a magnet (11) stationarily disposed
plication is intended to cover such modifications or  in the developer
carrying member (2) which is changes as may come within the scope of the
rotatable; and a magnetic sealing member (13') following claims.
disposed opposed to said rotatable member 30     (2) adjacent the ends of
said elastic regulating Claims
member (5) said magnetic sealing member (13') being disposed in a position
where it is 1. A developing apparatus, comprising:               influenced
by said magnet (11); and wherein a developer carrying member (2) for carry-
the developer is a magnetic developer. 



ing a developer;                          35 supplying means (4) for
supplying the de-  8. An apparatus according to claim 7, wherein veloper to
the developer carrying member (2);     said magnetic sealing member (13')
is op- regulating means (5) for regulating the       posed to the roughened
surface (B). thickness of a layer of the developer formed on the developer
carrying member (2);     40  9. An apparatus according to claim 8, wherein
a roughened surface on the developer car-     said rotatable member has a
smooth surface rying member (2);                                 (C)
outside the roughened surface region (B), characterised in that the
roughened sur-      and wherein said supplying means has a seal- face (B)
has a width larger than the width of a   ing member (61,62) contacted to
the smooth developer layer (A) regulated by the regulating   45  area (C).
means (5). 10. An apparatus according to one of claims 7 to 2. Apparatus as
claimed in claim 1, wherein the      9, wherein said magnetic sealing
member (13') regulating means (5) comprises an elastic        is disposed
at the outside ends of said elastic member which contacts the developer
carrying   so  regulating member (5) in a direction of its member (2) at a
contact portion.                  width. 3. An apparatus according to claim
2, wherein     11. An apparatus according to one of claims 7 to said
supplying means (4) is provided with a       9, further comprising a
supporting member developer outlet (9) at a position upstream of  55  (13)
integral with said magnetic sealing mem- the contact between said elastic
regulating       ber (13') for supporting said elastic regulating member
(5) and said developer carrying mem-       member (5), wherein said
magnetic sealing ber (2) with respect to movement direction of     member
(13') is projected from said supporting 9    member (13) toward said
rotatable member.         genden   Bauelementes  (1),  das  dem
Entwickler0bertragungs-Bauelement (2) gegen- 12. Apparatus as claimed in
any previous claim in     Gberliegt. which the elastic regulating member
(5) is curved.                                    5   5. Ger~t gemAB
Anspruch  1, wobei das Entwicklerlbertragungs-Bauelement eine glatte 13. An
apparatus according to any previous claim,     Oberflache (C) auBerhalb des
Gebietes der wherein the roughened surface is produced by
aufgerauhten Oberflache hat, und wobei die blasting particles against said
surface.           Bereitstellungseinrichtung ein Abdichtungsbau- 10
element (10) enthalt, das mit dem Gebiet der 14. An apparatus according to
any one of claims 1     glatten Oberfl~che in Kontakt steht. to 11, wherein
the roughened surface is formed by rubbing a surface of said developer  6.
Gerat gemrB einem der AnsprUche 1 bis 5, carrying member with particles.
das weiterhin eine Einrichtung (8) zum Bilden 15      elnes pulsierenden
elektrischen Feldes zwi- Patentanspaliche
schen  dem  Entwickler0bertragungs-Bauele- ment (2) und einem bildtragenden
Bauelement 1. Entwicklungsgerdt, mit:                            (1), dem
es gegen0berliegt, enthilt. - einem   Entwickler0bertragungs-Bauele- ment
(2) zum Obertragen eines Entwick-  20  7. Gerat gemAB Anspruch 2, das
weiterhin einen, lers;                                        im
Entwickler~bertragungs-Bauelement  (2), - Bereitstellungseinrichtung (4)
zum Bereit-    welches drehbar ist, feststehend angeordneten stellen   des
Entwicklers  flr  das          Magneten hat; und ein magnetisches Abdich-
Entwicklertbertragungs-Bauelement (2);       tungsbauelement (13') hat, das
gegen~ber - Reguliereinrichtung (5) zum  Regulieren   25  dem drehbaren
Bauelement (2) und angren- der Dicke der Entwicklerschicht, die auf
zend den Endabschnitten der elastischen Re- dam
Entwickler0bertragungs-Bauelement         guliereinrichtung (5) das
magnetische Abdich- (2) ausbildbar ist;
tungsbauelement (13') angeordnet ist, wobei - einer aufgerauhten Oberflache
auf dem         das magnetische Abdichtungsbauelement (13')
Entwicklerlbertragungs-Bauelement (2);   30   an einer Stelle angeordnet
ist, an der es durch dadurch gekennzelchnet, daB die aufge-         den
Magneten beeinfluBbar ist; und bei dem rauhte Oberflache eine Breite hat,
die groger     der Entwickler ein magnetischer Entwickler ist. 



ist als die Breite einer Entwicklerschicht (A), die durch die
Reguliereinrichtung (5) reguller-  a  Gerdt gemIB Anspruch 7, wobei das
magneti- bar ist.                                  35       sche
Abdichtungselement (13') der aufgerauh- ten Oberflache (B) gegentlber
liegt. 2. Ger~t gemaB Anspruch 1, wobel die Regulier- einrichtung (5) ein
elastisches Bauelement ent-  9. Gerat gemaB Anspruch 8, wobei das drehbare
halt, welches mit dam Entwickler0bertragungs-      Bauelement auBerhalb der
Zone der aufge- Bauelement (2) an einem Kontaktabschnitt in  40   rauhten
Oberflache (B) eine glatte Oberfl~che Kontakt steht.
(C) hat, und wobei die Bereitstellungseinrich- tung ein
Abdichtungsbauelement (61,62) hat, 3. Gerdt gemaB Anspruch 2, wobei die
Bereitstel-      das mit der glatten Zone (C) in Kontakt steht.
lungseinrichtung (4) mit einem Entwickleraus- laB (9) versehen ist, der
sich bezlglich der  4s  10. Gerat gemaB elnem der AnsprOche 7 bis 9,
Bewegungsrichtung                   des           wobei das magnetische
Abdichtungsbauele- EntwicklerObertragungs-Bauelementes (2) an        ment
(13') an den auBeren Endabschnitten des einem Ort stromauf des Kontaktes
zwischen          elastischen Regulierbauelementes (5) In der dem
elastischen Regulierbauelement (5). und        Richtung seiner Breite
angeordnet ist. dam  EntwicklerObertragungs-Bauelement (2)  so gelegen ist,
wobei der Entwickler durch den    11. Gerft gemaB einem der Ansprlche 7 bis
9, AuslaB zu dem Kontaktabschnitt abgebbar ist        das waiter ein
Tragelement (13) enth~lt, das und der AuslaB eine Breite hat, die kleiner
ist   einstlckig mit dem  magnetischen Abdich- als die Breite des
Kontaktabschnittes.            tungsbauelement (13') ausgebildet ist, um
das 55      elastische Regulierbauelement (5) aufzuneh- 4. Gerat gemaB
Anspruch 2. wobei der Kontakt-         men, wobei das magnetische
Abdichtungsbau- abschnitt eine Breite hat, die grdeer !st als die  element
(13') aus dam Tragelement (13) in Breite einer Bilderzeugungszone eines
bildtra-    Richtung des drehbaren Bauelementes vor- 10    17
EP 0 314 436 B1                    18           l Ilil 111 li steht.
ledit el6ment (2) porteur de developpateur est U
~~~~~~~~~~~~~~~oppose. 12. Gerat gemaBl einem der vorhergehenden An-
sprUche, wobei das elastische Regulierbauele-   5. Appareil selon la
revendication 1, dans lequel ment (5) gebogen ist.                      s
ledit element porteur de d6veloppateur pr6sen- te une surface lisse (C)
exterieure a la zone de &13 Gerft gemAB einem der vorhergehenden An-
surface rendue rugueuse, et dans lequel ledit sprUche, wobel die
aufgerauhte Oberflache          moyen d'alimentation comprend un element
durch Sandstrahlen von Partikein gegen die         (10) d'obturation en
contact avec la zone a Oberfl~che erzeugt ist.                   10
surface lisse. 14. Ger~t gemraB einem der AnsprUche 1 bis 11,     6.
Appareil solon l'une des revendications 1 a 5, woboi die aufgerauhte
Oberflache durch Abrei-      portant en outre un moyen (8) pour former un
bung       der      Oberflache      des            champ electrique vibrant
entre ledit element Entwicklertlbertragungs-Bauelementes mit Par-  15  (2)
porteur de developpateur et un 616ment (1) tikein erzeugt wird.
porteur d'image auquel il est oppose. Revendications
7. Appareil selon la revendication 2, comportant en outre un aimant (11)
dispose de fagon 1. Appareil de d6veloppement, comportant:     20
immobile dans l'eilment (2) porteur de deve- un element (2) porteur de
developpateur         loppateur qui peut tourner ; et un element (13')
destin6 & porter un d6veloppateur;                 d'obturation magnetique
dispose en opposition des moyens (4) d'alimentation destines A        audit
el6ment (2) pouvant tourner A proximite alimenter en developpateur
l'4lement (2) por-      immediate des extr6mites dudit element elasti- tour
de developpateur;                     25      que (5) de regulation, ledit
6lement d'obtura- des moyens (5) de r6gulation destines a         tion
magnetique (13') etant dispose dans une reguler l'epaisseur d'une couche du
develop-       position oO if est influence par ledit aimant (11) pateur
forme sur l'element (2) porteur de deve-    ; et dans lequel Is
developpateur est un deve- loppateur;
loppateur magnetique. une surface rendue rugueuse sur l'el6ment  3o 



(2) porteur de d6veloppateur;                  8. Appareil salon la
revendication 7, dans lequel caracterise en ce quo la surface (B) ron-
ledit 6lement d'obturation magnetique (13') est due rugueuse a une largeur
superieure & la         oppos6 a la surface (B) rendue rugueuse. largeur
d'une couche (A) de developpateur re- gulie par le moyen (5) de regulation.
35  9. Appareil solon la revendication 8, dans lequol ledit element pouvant
tourner presente une 2. Appareil solon la revendication 1, dans lequel
surface lisse (C) exterieure A la zone (B) de le moyen (5) de reguiation
comprend un e6l-        surface rendue rugueuse, et dans lequel ledit ment
elastique qui est en contact avec l'e1l-      moyen d'alimentation comporte
un element -  ment (2) porteur de d6veloppateur, on une   40     (61, 62)
d'obturation en contact avec la zone partie de contact.
lisse (C). S. Appareil solon la revendication 2. dans lequel  10. Appareil
solon l'une des revendications 7 a 9, ledit moyan (4) d'alimentation est
pourvu d'une    dans lequel ledit 6l6ment d'obturation magneti- sortie (9)
de d~veloppateur en une position en   45  quo (13') est dispose aux
extrdmites exterieu- amont du contact entro ledit 6lment elastique     res
dudit 6lement elastique (5) de regulation (5) de regulation et ledit 6lment
(2) porteur de  dans la direction de sa largeur. developpateur par rapport
au sens de djplace- ment dudit 6l6ment porteur de d~veloppateur,    11.
Appareil solon l'une des revendications 7 A 9, le developpateur etant amend
a travers l'ouver-  so  comportant en outre un 6lment (13) de sup- ture h
ladite partie de contact, ladite ouverture  port d'une seule piace avec
ledit element d'ob- ayant une largeur inf6rieure a la largeur de la
turation magnetique (13') pour supporter ledit partie de contact.
el6ment elastique (5) de regulation, dans le- quel ledit element
d'obturation magnetique 4. Appareil solon la revendication 2, dans loquol
56  (13') fait saillie dudit element (13) de support ladite partie de
contact a une largeur superieu-   vers ledit 6lment pouvant toumer. re a la
largeur d'une zone de formation d'ilma- ge d'un 6lment (1) porteur d'image
auquel    12. Appareil selon I'une quelconque des revendi- fJ    cations
prdcdentes, dans lequel l'el6ment 6lastique (5) de r6gulation est incurv6.
13 Appareil selon l'une quelconque des revendi-   5 cations prdc~dentes,
dans loquel la surface rendue rugueuse est produite par projection de
particules contre ladite surface. 14. Appareil selon l'une quelconque des
revendl-  1o cations 1 & 11, dans Iequel la surface rendue rugueuse est
form~e par frottement d'une sur- face dudit 6lement porteur de
d6veloppateur avec des particules. J5 20 26 30 35 40 45 50 55 12    


