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cartridge body is to be detached from the main body of the developing
device, scattering of a toner This invention relates to a developing device
from it can be reliably prevented. which can be applied to an image-forming
machine     In accordance with a first aspect of the present such as an
electrostatic copying machine and an   5   invention, there is provided a
developing device for electrostatic printing machine.
developing an image in an image forming machine, Image-forming machines
such as an electro-    said developing device comprising a main body static
copying machine are equipped with a devel-  including an applicator means
for applying a devel- oping device for developing the resulting latent
oper to a latent electrostatic image, said main body electrostatic image to
a toner image.       10  having a toner inlet opening; a toner cartridge It
is conventional practice to use developing  adapted to contain toner and
having a toner dis- devices of the toner supply type which comprise a
charge opening; said toner cartridge being selec- main body equipped with
developer applicator     tively detachably mountable on said main body
means and a toner cartridge detachably mounted   with said toner discharge
and inlet openings on the main body. The toner cartridge in the devel-  15
aligned such that toner may be supplied from said oping devices of this
type include a cartridge body  cartridge into said main body; means for
prevent- and a cover member for closing a toner supply    ing detachment of
the cartridge from said main opening formed in it. The cover member is at-
body, and a cover member which is not part of the tached to the toner
supply opening when the car-  detachment preventing means and which is
selec- tridge body is to be detached from the main body   20  tively
removably mountable on the cartridge to of the developing device. This
prevents scattering  block the toner discharge opening and to release of
the toner remaining in the cartridge body at the  said detachment
preventing means to enable the time of detaching. In the conventional
developing  cartridge to be detached from said main body. device, the
cartridge body can be detached from      Preferably, said cartridge
detachment prevent- the main body of the developing device even when  25
ing means comprises a receiving portion defined in the cover member is not
attached to the toner    said cartridge, and an engaging member detachab-
supply opening. if, therefore, the cartridge body is  ly receivable in said
receiving portion and provided detached from the developing device by
error, the  on said main body such that, when said cartridge is toner
inside it scatters through the toner supply  mounted on said main body,
said engaging mem- opening.                                     30  ber is
received in said receiving portion of said It is also known (EP-A-0101303)
for a develop-  cartridge to thereby render substantially impossible ing
device of the aforegoing type to use a toner  the detachment of the
cartridge from the main cartridge comprising a hopper part for storing
toner  body, unless the cover member is mounted on the particles and a base
plate which is mounted for  cartridge to remove the engaging member from
the limited sliding movement on the hopper part. The  35  receiving portion
of the cartridge and thereby per- toner part and the base part each contain
a respec-  mit detachment of the cartridge from the main tive plurality of
spaced apertures. In one relative  body. position of the hopper part and
base plate, their   Advantageously, the engaging member is verti- apertures
are aligned to enable toner to drop      cally, movably mounted on the main
body of the through to the developing device but in another  40  developing
device; a biasing means for biasing the relative position the apertures are
not so aligned  engaging member upwardly is provided; the upper whereby
passage of the toner particles is pre-   end of the engaging member is
inclined upwardly vented. The base plate is an integral part of the  in the
mounting direction of the cover member; toner cartridge and remains in
place at all times,  when the main body of the cartridge is detachably both
when the toner cartridge is in use to dispense  45  loaded into the main
body of the developing de- toner to the developing device and when the car-
vice, the engaging member is received in the re- tridge is detached from
the developing device. One  ceiving portion of the main body of the
cartridge by practical problem with the latter arrangement is that  the
action of the biasing means; and when the the toner is discharged through
the aligned ap-  cover member is mounted on the main body of the ertures in
the toner hopper and the base plate  so  cartridge, the engaging member is
detached from which are arranged at spaced intervals in the lon-  the
receiving portion of the main body of the car- gitudinal direction of the
cartridge whereby no  tridge as a result of the movement of the cover toner
is dispensed in the regions between the latter  member in the mounting
direction against the bias- apertures. Therefore, toner cannot be
discharged  sing action of the biassing means. uniformly across the entire
length of the cartridge,  55  Preferably, a detaching movement hampering as
is desirable.                                 means is provided on said
cartridge and said cover An object of the present invention is to provide
member for preventing detachment of the cover an improved developing device
in which when a    member from the cartridge, after the cover mem- 3    3
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ber has been mounted on the main body of the        main body of the
developing device. cartridge.
Figures 13-A and 13-B are rough views for ex- The invention is described
further hereinafter,  plaining the movement of discharge facilitating by
way of example, with reference to the accom-      means attached to the
main body of the devel- panying drawings, in which:-                 5
oping device. Fig. 1 is a sectional view showing one embodi-   Figures 14-A
to 14-C are rough sectional views ment of a developing device for an
electrostatic  for explaining the operation of loading the car- copying
machine;                                 tridge body on the main body of
the developing Fig. 2 is a perspective view, partly exploded,   device and
the operation of detaching it from the showing the main body of the
developing device  10  main body of the developing device. shown in Fig. 1;
The outline of the illustrated developing device Fig. 3 is an exploded
perspective view showing  will be described with reference mainly to Figure
1. the construction of an image-forming machine      The illustrated
developing device comprises a on which the main body shown in Fig. 2 is to
be  main body 6 including a supporting section 2 and a detachably mounted;
15  developing section 4 extending from the supporting Fig. 4 is a
perspective view showing the princi-  section 2 (see Figures 2 and 4 also).
The main pal parts of the main body of the developing   body 6 of the
developing device is detachably device shown in Fig. 2 and part of an
image-   mounted on an image-forming machine such as an forming machine on
which the main body of the  electrostatic copying machine. In the
so-mounted developing device is to be mounted;       20  state, the
developing section 4 of the main body 6 Fig. 5 is a side view showing,
partly in section,  is free to pivot between a non-operating position of
the main body of the developing device      shown by a solid line in Figure
1 and an operating shown in Figure 2 as it is detachably mounted  position
shown by a two-dot chain line in Figure 1. on the main body of the
image-forming device.     The developing section 4 is provided with a
Figure 6 is a front view showing a changeover  25  development housing 8
defining a developing mechanism and positioning means in the devel-
chamber 10. An opening 11 is formed in the left- oping device shown in
Figure 1.                hand surface of the development housing 8 in
Figures 7-A and 7-B are each a front view      Figure 1 (that surface which
faces a photosensitive showing a first cam of the changeover mecha-
material to be described). A magnetic brush nism as it is held at a second
angular position,  30  mechanism 12 constituting an applicator means is and
a front view showing a first cam of the    disposed in the left-hand part
of the developing changeover mechanism as it is held at a first  chamber
10, and an agitating means 14 is dis- angular position.
posed in the right-hand part of the developing Figures 8-A, 8-B and 8-C
show the state of     chamber 10. The magnetic brush mechanism 12 is
pressing members in positioning means when  35  comprised of a combination
of a hollow sleeve an elevating-lowering member of the chan-      member 18
to be rotated in the direction shown by geover mechanism is at an elevated
position,   an arrow 16 and a stationary permanent magnet 20 and the
movement of the pressing members       disposed within the sleeve member
18. A devel- when the main body of the developing device is  oper is held
on the peripheral surface of the hollow detached while the elevating
lowering member  40  sleeve member 18 and carried in the direction of is at
a lowered position.                      arrow 16. The agitating means 14
comprises a Figures 9-A and 9-B respectively show, partly in  supporting
shaft 22 and an agitating member 24 section, the main body of the
developing device  mounted on the supporting shaft 22. Outwardly as it is
moved in the mounting direction and the  projecting vanes 26 are provided
on the peripheral detaching direction when the elevating-lowering   45
surface of the agitating member 24. The agitating member is at the elevated
position.            means 14 is rotated in the direction shown by an
Figures 10-A and 10-B respectively show the    arrow 28 to agitate and mix
the developer in the main body of the developing device as it is
developing chamber 10 and triboelectrically charge moved in the mounting
direction and the detach-  the toner in the developer. A guide member 30 is
ing direction when the elevating-lowering mem-  so  provided above the
hollow sleeve member 18 and ber is at the lowered position.
the agitating member 24. A toner transfer chamber Figure 11 is a
perspective view showing a toner  32 is defined in the upper part of the
developing cartridge of the present invention which is    chamber 10 (in
other words, above the guide mem- adapted to be detachably loaded into the
main  ber 30), and a toner transfer means 34 is disposed body of the
developing device.            55  in the toner transfer chamber 32. A toner
supply Figure 12 is a partial front view showing a car-  opening 36 is
formed in the bottom of the toner tridge body and a cover member as they
are     transfer chamber 32. mounted on a cartridge loading portion of the
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device of the above struc-  bottom portion in Figures 2 and 4, and the
left- 



ture, the toner supplied from a toner cartridge (to  hand end portion in
Figure 5), and the developing be described hereinafter) is transferred in a
direc-  section 4 extends from the supporting section 2 to tion
perpendicular to the sheet surface in Figure 1  the other end portion (to
the left-hand top in Figure by the action of the toner transfer means 34.
The   5   2, and to the right in Figure 4). transferred toner is supplied
onto the guide mem-    The supporting section 2 has a supporting ber 30
through the toner supply opening 36, and  main body 46, and a gripping
member 48 which is allowed to flow down onto the agitating member 24
provided as a one-piece unit with the front surface along the upper surface
of the guide member 30.  of the supporting main body 46. A pair of protrud-
The agitating member 24 mixes the developer flow-  10  ing portions 50
spaced from each other in the left- ing down from the guide member 30
(containing    right direction are provided in the rear surface of the
fresh toner supplied as stated above) and the  the supporting main body 46,
and a cylindrical developer present in the developing chamber 10,
receiving depressed portion 52 (Figures 4 and 5)is and feeds the mixture to
the magnetic brush      defined in each protruding portion 50. In the sup-
mechanism 12. The magnetic brush mechanism 12  15  porting main body 46, a
supporting wall 54 extend- magnetically holds the resulting mixed developer
ing substantially perpendicularly and upwardly is onto the peripheral
surface of the hollow sleeve  provided. A connecting terminal 56
constituting member 18 and transfers it in the direction of arrow
electrical connecting means is mounted on the 16. On the other hand, a
brush length adjusting  supporting wall 54. An engaging member 60 having
portion 38 projecting toward the peripheral surface  20  a claw portion 58
is pivotably mounted on the of the sleeve member 18 is provided as a one-
supporting main body 46, and a biasing spring 62 piece unit with part of
the development housing 8.  Is attached to the engaging member 60. By de-
Hence, the excess of the developer held on the   pressing an operating
portion 64 of the engaging hollow sleeve member 18 is removed from it by
member 60, the engaging member 60 can be the action of the brush length
adjusting portion 38.  25  pivoted against the biasing force of the biasing
The removed developer is conducted upwardly and  spring 62. then allowed to
flow down toward the agitating       The development housing 8 of the
developing member 24 over the upper surface of the guide    section 4 has a
pair of end walls 66 and 68 spaced member 30. A toner concentration
detector 40 is  from each other in the width direction of the hous-
disposed in proximity to the brush length adjusting   30  ing 8, i.e. the
front-rear direction of the image- portion 38. The toner concentration
detector 40  forming machine (a direction perpendicular to the detects the
toner concentration of the developer  sheet surface in Figure 1, a
direction from right- which has been removed from the hollow sleeve    hand
bottom to left-hand top in Figure 2, and the member 18 and conducted
upwardly. The devel-     left-right direction in Figure 5) and a bottom
wall oper whose brush length has been adjusted by the  35  70, a side wall
72 and an upper wall 74 (Figure 1) action of the brush length adjusting
portion 38 is  disposed between the end walls 66 and 68, and further
transferred in the direction of arrow 16 by  these walls 66, 68, 79, 72 and
74 define the devel- the rotation of the hollow sleeve member 18 and  oping
chamber 10. It will be understood from Fig- acts on the surface of
image-bearing means such   ures 1 and 2 that in the illustrated embodiment,
as a rotating drum 42 having a photosensitive ma-  40  shaft portions (not
shown) provided at opposite end terial disposed on its peripheral surface.
A latent  portions of the hollow sleeve member 18 in the electrostatic
image is formed on the surface of the  magnetic brush mechanism  12 are
supported photosensitive material on the rotating drum 42 by  rotatably on
the end walls 66 and 68, and sup- means known per se. Hence, when the
developer    ported on the end wall 66 via a supporting member held by the
magnetic brush mechanism 12 acts on   45  76 mounted on the end wall 66. In
the illustrated the surface of the photosensitive material on the
embodiment, one end of a wire 78 for applying a rotating drum 42 in a
developing zone shown at 44,  development bias voltage to the hollow sleeve
the latent electrostatic image is developed to a  member 18 is connected to
the supporting member toner image.                                     76
by means of a screw member 79. The other so  end of the wire 78 is
connected to the connecting Structure of the main body of the developing
de-  terminal 56 of the supporting section 2. The sup- vice
porting shaft 22 of the agitating means 14 is also rotatably supported on
the end walls 66 and 68. With reference to Figures 2, 4 and 5, the
With reference mainly to Figure 2, in the illus- structure of the main body
6 of the developing   55  trated embodiment, an auxiliary housing 80 is
device will be described. In the illustrated main  mounted on the upper
wall 74 of the development body 6 of the developing device, the supporting
housing 8, and the auxiliary housing 80 is provided section 2 exists at one
end portion ( the right-hand  with a cartridge loading portion 82 and a
toner 5    7                EP 0 269 402 B1                    8 transfer
portion 84. The cartridge loading portion 82  portion 106 to be guided are
provided on the defines a toner discharge chamber 86, and its     outside
of the end wall 66. The developing section 



upper surface is opened.                          4 is attached to the
supporting section 2 by insert- A toner cartridge 88 (Figure 10) is
detachably  ing the supporting shaft portion 104 into the hole loaded above
the toner discharge chamber 86, and   5   100 and the guide shaft portion
106 into the guide the toner in the toner cartridge 88 is discharged  hole
102. In the illustrated embodiment, the sup- into the toner discharge
chamber 86. The toner    porting shaft portion 104 and the guide shaft por-
cartridge 88 and the cartridge loading portion 82  tion 106 slightly
project through the supporting wall will be described hereinafter in
detail. The toner  54 of the supporting section 2, and a linking plate
transfer portion 84 is constructed of a hollow cylin-  l0  piece 110 is
attached to the end surfaces of the drical wall 90 and extends from the
cartridge     supporting shaft portion 104 and the guide shaft mounting
portion 82 to the left-hand top in Figure  portion 106 by screws 108. By
the action of the 2. A pair of protrusions 92 are provided opposite to
linking plate piece 110, detachment of the develop- the peripheral surface
of the cylindrical wall 90, and  ing section 4 from the supporting section
2 is the auxiliary housing 80 is mounted in position on   15  reliably
prevented. A biassing coil spring 112 (con- the development housing 8 by
securing the protru-  stituting biasing means) is fitted over the support-
sions 92 to the upper wall 74 of the housing 8 by  ing shaft portion 104.
One end portion of the bias- screws 94. The toner transfer chamber 32
defined  ing coil spring 112 is anchored at part of the by the cylindrical
wall 90 is allowed to commu-   supporting wall 54, and the other end
portion is nicate with the toner discharge chamber 86, and   20  anchored
at the guide shaft portion 106. The bias- the toner supply opening 36
formed at its bottom  ing coil spring 112 resiliently biases the developing
has a progressively increasing width in the toner  section 4 in the
direction shown by an arrow 114 transfer direction shown by an arrow 96. A
helical  (see Figure 1) toward the operating position shown member 98
constituting the toner transfer means   by the two-dot chain line in Figure
1. 34 is rotatably mounted in the toner transfer cham-  25  With reference
to Figures 3 to 5, the structure ber 32. One end portion of the helical
member 98  of the main body of an image-forming machine on extends from the
toner transfer chamber 32 to the  which the main body 6 of the developing
device is toner discharge chamber 86, and its other end     detachably
mounted is now described. portion extends to the left-hand top in Figure 2
in  The main body of the image-forming machine, the developing chamber 10.
Accordingly, the toner  30  such as an electrostatic copying machine, has a
discharged into the toner discharge chamber 86    front base plate 116 and
a rear base plate 118 from the toner cartridge 88 (Figure 10) is trans-
(Figure 5) spaced from each other in the front-rear ferred in the direction
of arrow 96 in the toner  direction (the left-right direction in Figure 5).
An transfer chamber 32 by the action of the helical  opening 117 (Figure 4)
having a shape nearly cor- member 98. In the upstream portion of the toner
35  responding to the shape of the developing section transfer chamber 32
in the transfer direction shown  4 of the developing device 6 is formed in
the front by arrow 96, the width of the toner supply opening  base plate
116, and the developing section 4 is 36 is relatively small. Thus, in spite
of the relatively  positioned in the required manner between the large
amount of the toner transferred, the propor-  front base plate 116 and the
rear base plate 118 as tion of the toner supplied through the toner supply
40  shown in Figure 5 through the opening 117. In the opening 36 is
relatively small. Since the width of  illustrated embodiment shown in
Figure 4, a plate- the toner supply opening 36 is relatively large in  like
supporting guide member 284 having a shape the downstream portion of the
toner transfer cham-  corresponding to the shape of the lower portion of
ber 32 in the transfer direction shown by arrow 96,  the developing section
4 is provided at a site which the proportion of the toner supplied through
the   45  defines the lower edge of the opening 117. As toner supply
opening 36 is relatively large in  spite  shown in Figure 4, one end
portion of the support- of the relatively small amount of the toner trans-
ing guide member 284 projects slightly ourwardly ferred. Hence, the toner
from the toner discharge  from the front base plate 116, and its other end
chamber 86 is supplied substantially uniformly over  portion projects
slightly inwardly from the front the entire width direction of the
developing cham-  so  base plate 116. The supporting guide member 284 ber
10 through the toner supply opening 36.       has a predetermined width in
the front-rear direc- The supporting section 2 and the developing   tion
(see Figures 9-A and 9-B). The supporting section 4 are connected as
described below. Main-  guide member 284 guides and supports the devel- ly
with reference to Figures 2 and 4, a circular hole  oping section 4 at the
time of mounting and de- 100 and an arcuate guide hole 102 are formed in
55  taching the main body 6 of the developing device. the supporting wall
54 in the supporting section 2.  In the front surface (outside surface) of
the front On the other hand, in the developing section 4, a  base plate
116, a pair of supporting pins 120 supporting shaft portion 104 and a guide
shaft    (Figure 4) spaced from each other in the left-right 6    9
EP 0 269 402 B1                   10 direction are implanted. The pair of
supporting pins  projecting piece 132 is formed integrally in the 120 are
disposed corresponding to the pair of     under surface of the protruding
portion 130. Fur- receiving depressed portions 52 defined in the
thermore, as shown in Figure 5, a protruding por- 



supporting section 2. A connecting terminal 119   tion 134 is formed in the
outside surface of the end (constituting electrical connecting means)
corre-   5   wall 68 of the developing section 4, and a shaft sponding to
the connecting terminal 56 of the sup-  member 136 is mounted on the rear
base plate porting section 2 is provided in the front surface of  118. A
receiving depressed portion 140 extending the front base plate 116. Hence,
when the main    to the left in Figure 5 is defined in the end surface body
6 of the developing device is detachably     of the protruding portion 134.
On the other hand, a mounted on the main body of the image-forming   10
fixing portion 142 is provided in one end portion of machine as shown in
Figure 5, the supporting pins  the shaft member 136, and the other end
portion of 120 in the front base plate 116 are received in the  the shaft
member 136 projects inwardly through receiveing depressed portions 52 of
the supporting  the rear base plate 118. A gear 144 is attached to section
2. As a result, the supporting section 2 is  this projecting portion of the
shaft member 136 so mounted on the front base plate 116, and the   15  as
to be movable in the front-rear direction shown connecting terminal 56 of
the supporting section 2  by an arrow 138. The other end of the shaft mem-
is electrically connected to the connecting terminal  ber 136 projects
inwardly from the gear 144. Be- 119 of the front base plate 116. Thus, the
hollow  tween the gear 144 and the rear base plate 118 is sleeve member 18
and the toner concentration     interposed a biasing spring member 146 for
elas- detector 40 are connected to a bias power supply  20  tically biasing
the gear 144 inwardly. The gear 144 and control means (both of which are
not shown)   is drivingly connected to a driving source for the provided in
the main body of the image-forming   image-forming machine although it is
not shown in machine via the connecting terminals 56 and 119.  the
accompanying drawings. In mounting the main The connecting terminal 56 may
be of a convex     body 6 of the developing device on the main body shape,
for example, and the other connecting ter-  25  of the image-forming
machine, the protruding piece minal 119 may be of a concave shape
conforming    132 provided in the development housing 8 is to the convex
shape.                              guided by the guide portion 128 of the
supporting In the illustrated embodiment, a sleeve 121    plate 126 and
moved in the mounting direction (Figure 5) made of a metalic material is
fitted in the  shown by an arrow 148. When the main body 6 of inside of one
protruding portion 50 (the one on the   30  the development device is
mounted in the required right top in Figures 2 and 3). The front base plate
manner, the projecting end portion of the shaft 116 and the supporting pins
120 are also formed of  member 136 is positioned in the receiving de- a
metallic material. A grounding wire 124 of an   pressed portion 140 of the
protruding portion 134 electric motor 122 is fixed to the above one pro-
provided in the end wall 68 of the developing truding portion 50 in order
to rotate the helical  35  section 4. Hence, in the as-mounted state, one
end member 98, and connected to a sleeve member       portion of the
developing section 4 is rotatably 121 via a fixing screw. Hence, when the
main body  supported by the supporting portion 2 via the sup- 6 of the
developing device is mounted in the re-  porting shaft portion 104, and the
other end portion quired manner, the grounding wire 124 of the elec-  of
the developing section 4 is rotatably supported tric motor 122 is ground to
the front base plate 116   40  on the rear base plate 118 via the shaft
member via the fixing screw, the sleeve member 112 and   136. The
developing section 4 is thus free to rotate the supporting pin 120.
between the aforesaid non-operating and operating With reference mainly to
Figure 3, a supporting  positions about the supporting shaft portion 104
plate 126 extending in the front-rear direction is  and the shaft member
136 as a center (more disposed between the front base plate 116 and the
45  specifically about a central axis of the supporting rear base plate
118. An upwardly opened channel-  shaft portion 104 and the shaft member
136 which like guide portion 128 is provided in the upper end  constitutes
a rotating central axis extending in the portion of the supporting plate
126, and extends in  widthwise direction of the main body 6 of the a
straight line from one end of the supporting plate  developing device).
When the main body 6 of the 126 toward its rear end portion. In the
illustrated   so  developing device is so mounted, a gear for rotat-
embodiment, a greater portion of the guide portion  ing the hollow sleeve
member 18 of the magnetic 128 extends substantially horizontally, and only
its  brush mechanism 12 and a gear for rotating the other end portion 128a
is inclined downwardly to-  supporting shaft 24 of the agitating means 14
are ward the other end (the right end in Figure 5). On  drivingly connected
to the gear 144 although these the other hand, the upper part of the right
end (in  55  non-numbered gears are not shown in the draw- Figure 1) of the
development housing 8 has pro-   ings. vided therein a rightwardly
projecting protruding portion 130 to be supported, and a downwardly 7    11
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gaging piece 179 provided in the lower end portion of the supporting plate
126. The biasing spring 178 In the illustrated embodiment, a changeover
elastically biases the elevating-lowering member mechanism  150 is provided
which selectively      154 downwardly toward the aforesaid lowered posi- 



brings the developing section 4 to the non-operat-   5   tion. ing position
shown by the solid line in Figure 1 and  The illustrated cam means 152 is
provided with the operating position shown by the two-dot chain  a fan-like
first cam 180 and a circular second cam line in Figure 1 when the main body
6 of the     182. In the illustrated embodiment, an auxiliary developing
device is set on the main body of the  plate 186 is secured to the rear end
portion of the image-forming machine. With reference to Figure 6   io
upper part of the supporting plate 126 by means of as well as Figure 3, the
illustrated changeover  a fixing screw 184. An electric motor 188 is moun-
mechanism 150 is provided with cam means 152     ted on the auxiliary plate
186, and the first cam 180 and an elevating-lowering member 154 adapted to
and the second cam 182 are mounted on an output be elevated or lowered by
the action of the cam  shaft 190 which projects from the electric motor
means 152. The elevating-lowering member 154  15  188 through the auxiliary
plate 186. The first cam has a main body portion 156, an acting portion 158
180 and the second cam 182 are formed as a one- provided in an intermediate
portion in the main  piece unit. The first cam 180 is disposed so that its
body portion 156, a bent portion 160 at the upper  peripheral surface acts
on the lower edge of the end of the main body portion 156, and a cam
cam follower portion 162 of the elevating-lowering follower portion 162
extending downwardly from   20  member 154, and the second cam 182 is
disposed the bent portion 160. A vertically extending elon-  so as to be
positioned between the main body gate hole 164 is formed in the main body
portion  portion 156 and the cam follower portion 162 of the 156. The
elevating-lowering member 154 is moun-  elevating-lowering member 154.
Switch means 192 ted vertically movably on the other end portion of  such
as a microswitch is attached to the second the supporting frame 126 in the
manner mentioned   25  cam 182. The switch means 192 has a detecting below.
A guide member 166 is disposed in the hole  arm 192a, and is adapted to be
on when the large- 164 of the main body portion 156 of the elevating-
diameter portion 194 of the second cam 182 acts lowering member 154 (more
specifically, a guide  on the detecting arm 192a and to be off when the
projecting portion 166a of the guide member 166 is  small-diameter portion
196 of the second cam 182 positioned in the hole 164). On the other hand,
30  acts on the detecting arm 192a (or does not sub- mounting pins 170
spaced from each other in the  stantially act on the detecting arm 192a).
vertical direction are provided in a mounting mem-   When a changeover
switch (not shown) pro- ber 168. By inserting the mounting pins 170 into
vided in an operating panel in the image-forming openings 174 provided in
the supporting plate 126  machine in order to set the developing section 4
in through holes 172 formed in the guide member  35  operation, the
electric motor 188 is rotated in the 166, the elevating-lowering member 154
is moun-  direction shown by an arrow 198 (Figures 7-A and ted on the guide
member 166 attached to the      7-B), and with it, the first cam 180 and
the second supporting plate 126. In the illustrated embodiment,  cam 182
are rotated. When by this rotation, the a fixing screw 176 is threadedly
secured to the  large-diameter portion 194 of the second cam 182 supporting
plate 126 through the mounting member  40  acts on the detecting arm 192a
of the switch 168 and the guide member 166. Hence, the elevat-  means 192,
the electric motor 188 is de-energized ing-lowering member 154 is free to
move between  on the basis of a detection signal from the switch an
elevated position (the position shown in Figure  means 192, and the
elevating-lowering member 7-B) at which the lower end of the hole 164 abuts
154 and elements relating to it are held in the state against the lower end
of the guide protruding por-  45  shown in Figures 6 and 7-A. In the state
shown in tion 166a and a lowered position (the position   Figure 7-A, the
first cam 180 is held at a second shown in Figures 6 and 7-A) at which the
upper   angular position displaced substantially by an angle end of the
hole 164 abuts against the upper end of  of 180 degrees from a first
angular position. At the the guide protruding portion 166a). The acting
por-  second angular position, the small-diameter portion tion 158 of the
elevating-lowering member 154 is  so  200 of the first cam 180 acts on the
lower edge of constructed such that it can act on the protruding  the cam
follower portion 162 of the elevating-lower- portion 132 provided in the
development housing 8.  ing member 154 and the elevating-lowering mem- A
biasing spring 178 is also attached to the elevat-  ber 154 is moved to the
lowered position by the ing-lowering member 154. One end portion of the
action of the biasing spring 178. It will be easily biasing spring 178 is
engaged with an engaging   55  understood by comparing Figure 7-A with
Figure 7- protruding piece 156a provided in the main body  B that at the
lowered position, the developing sec- portion 156 of the elevating-lowering
member 154  tion 4 is permitted to rotate in the direction shown and its
other end portion is engaged with an en-  by an arrow 114 (Figure 1) with
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supporting section 2, and the developing section 4  developer held on the
hollow sleeve member 18 is brought to the operating position shown by the
does not substantially act on the surface of the two-dot chain line in
Figure 1 by its own weight  photosensitive material on the rotating drum
42. and the biasing coil spring 112 attached to the developing section 4.
In the operating position, part   5   Positioning means 



of the development housing 8 abuts against sup- porting means (not shown)
supporting the rotating    The illustrated developing device is provided
drum 42, and therefore, the turning of the develop-  with positioning means
for holding the developing ing section 4 beyond the operating position is
section 4 of its main body 6 exactly at the afore- exactly hampered by the
action of the supporting   10  said operating position. With reference to
Figures 3 means. When the developing section 4 is thus held  and 6, the
illustrated positioning means 204 is at the operating position, the
magnetic brush     equipped with a pair of pressing members 206 mechanism
12 is positioned in proximity to the    spaced from each other in the
widthwise direction peripheral surface of the rotating drum 42 and the  of
the main body 6 of the developing device (the developer held on the hollow
sleeve member 18   15  direction from right bottom to left top in Figure 3,
acts on the surface of the photosensitive material  and the left-right
direction in Figure 6). In the on the rotating drum 42 in the developing
zone 44.  illustrated embodiment, an upwardly extending pro- As a result, a
latent electrostatic image formed on  jecting portion 208a is provided at
one end portion the surface of the photosensitive material is devel-  of
the supporting plate 126, and one pressing oped to a toner image. As shown
in Figure 7-A,  20  member 206 is pivotably mounted on a pin 210 when the
elevating-lowering member 154 is held at  implanted in the projecting
portion 208a. An upwar- the lowered position, the acting portion 158 abuts
dly extending projecting portion 208b is provided at aginst, or is away
downwardly from, the under     the other end portion of the supporting
plate 126, surface of the protruding piece 132 of the develop-  and the
other pressing member 206 is pivotably ment housing 8. Therefore, the
acting portion 158   25  mounted on a pin 210 implanted in the projecting
does not substantially act on the protruding piece  portion 208b. An
engaging member 211 for pre- 132. On the other hand, when the changeover
venting detachment of the press member 206 is switch (not shown) provided
in the operating panel  attached to the end of each pin 210. Each of the is
operated in order to set the developing section 4  press members 206 is
nearly in an inverted L- out of operation, the electric motor 188 is
rotated in  30  shape, and has a downwardly extending arm por- the
direction of arrow 198, and with it, the first cam  tion 212 and a pressing
arm portion 214 extending 180 and the second cam 182 are rotated. When by
to the left in Figures 3 and 6. A nearly triangular this rotation, the
small-diameter portion 196 of the  pressing block piece 216 is attached to
the end of second cam 182 acts on the detecting arm 192a of  the pressing
arm portion 214 by means of a fixing the switch means 192, the electric
motor 188 is  35  screw 218. Each of the pressng members 206 is deenergized
on the basis of a detection signal from  free to pivot between a first
position shown in the switch means 192, and the elevating-lowering  Figures
6 and 7-A and a second position shown in member 154 and elements relating
to it are held in  Figure 7-B. A biasing coil spring 220 constituting the
state shown in Figure 7-B. In the state shown in  elastic biasing means is
attached to each of the Figure 7-B, the first cam 180 is held at the first
40  pressing members 206. The biasing coil spring 220 angular position by
being substantially moved away  is fitted over the pin 210 and its one end
portion is from the second angular position. Since at the first  engaged
with a hole 222 (Figure 3) formed in the angular position, the
large-diameter portion 202 of  supporting plate 126. Its other end portion
is en- the first cam 180 acts on the lower edge of the   gaged with the
pressing arm portion 214 of the cam follower portion 162 of the
elevating-lowering   45  pressing member 206. Thus, the biasing coil spring
member 154, the elevating-lowering member 154 is  220 elastically biases
each pressing member 206 held at the elevated position against the action
of  toward the aforesaid first position, namely coun- the biasing spring
178. At the elevated position, the  terclockwise in Figures 3 and 6. acting
portion 158 of the elevating-lowering mem-    The illustrated positioning
means 204 is further ber 154 acts on the protruding piece 132 of the   50
equipped with a moving member 224 for pivoting development housing 8 to
elevate it as shown in  the pressing members 206. The moving member Figures
1 and 7-B. Consequently, the developing   224 has a relatively long first
member 226 and a section 4 is turned in a direction opposite to the
relatively short second member 228, and the first direction of arrow 114
and brought to the non-    member 226 is mounted on the supporting plate
operating position shown by a solid line in Figure  55  126 so that it can
move in the widthwise direction 1. At the non-operating position, the
magnetic    of the main body 6 of the developing device. In the brush
mechanism 12 is positioned apart from the   illustrated embodiment, a pair
of supporting screws peripheral surface of the rotating drum 42, and the
230 spaced from each other in the widthwise direc- 9    15
EP 0 269 402B1                   16 tion of the main body 6 of the
developing device  position at which the supporting screw 230 is posi- are
threadedly secured to the supporting plate 126,  tioned at one end portion
of the long hole 234 of and a sleeve member 232 is rotatably mounted on
the first member 226). As a result, with the move- each of the supporting
screws 230. On the other  ment of the first member 226, the supporting
hand, a pair of elongate holes 234 are formed in   5   screws 238 are also
moved to permit pivoting of the opposite end portions of the first member
226  the pressing members 206 in the direction shown 



corresponding to the pair of supporting screws 230.  by an arrow 254
(Figure 7-A). The pressing mem- By positioning the sleeve members 232 in
the     bers 206 are pivoted in the direction of arrow 254 elongate holes
234, the first member 226 is moun-  by the action of the biasing coil
springs 220. Con- ted on the supporting plate 126. Hence, as shown   l0
sequently, as shown in Figure 7-A, the pressing in Figures 7-A and 7-B, the
first member 226 is  block piece 216 provided in the pressing arm por- free
to move between a position at which each    tion 214 of each pressing
member 206 acts on the supporting screw 230 is positioned at one end
upper surface of the right end portion of the devel- portion of each
elongate hole 234 and a position at  oping section 4 in Figure 1 [more
specifically the which each supporting screw 230 is positioned at  is
upper surface of one protrusion 92 (the right protru- the other end portion
of each elongate hole 234.  sion in Figures 1 and 3) provided in the
auxiliary Acting sleeve members 236 are mounted on the     housing 80]. As
a result, the developing section 4 opposite end portions of the first
member 226    is turned in the direction of arrow 114 (Figure 1) by
corresponding to the pressing members 206. In the  its one weight and by
the biasing force of the illustrated embodiment, supporting screws 238 are
20  biasing coil spring 112 and surely held at the threadedly secured to
both end portions of the first  operating position. Since in this operating
state of member 226, and the acting sleeve members 236    the positioning
means 204 each of the pressing are rotatably mounted on the supporting
screws   members 206 is elastically biased in the direction 238. Hence, by
the abutment of the arm portions  of arrow 254 (Figure 7-A) by the action
of the 212 of the pressing members 206 against the act-  25  biasing coil
spring 220, the developing section 4 is ing sleeve members 236, the
pressing members     elastically held exactly at the operating position by
206 are reliably prevented from turning counter-  the action of the biasing
coil springs 220 and the clockwise in Figures 6, 7-A and 7-B. To permit the
pressing members 206 (and therefore, the pressing aforesaid movement of the
first member 226, long  members 206 are held elastically at the first posi-
holes 240 for the acting sleeve members 236 are  30  tion). On the other
hand; when the first cam 180 is formed in the supporting plate 126.
Furthermore, in  at the first angular position, the positioning means order
to permit mounting of the first member 226, a  204 is held in a
non-operating state shown in large-diameter portion 240a for permitting
insertion  Figure 7-B. Specifically, the connecting screw 248 of each
acting sleeve member 236 is formed in    secured to the second cam 182 is
positioned away one end of each long hole 240 in the supporting   35  from
the first member 226, and therefore, the first plate 126. The second member
228 is interposed   member 226 is moved in the direction of arrow 256
between the cam means 152 and the first member   (Figure 7-B) via the
second member 228 and held 226. One end portion of the second member 228 is
at the position shown in Figure 7-B (the position at rotatably connected to
the first member 226 via a  which the supporting screw 230 is held at the
other connecting screw 242 threadedly secured to the  40  end portion of
the long hole 234 of the first mem- left end of the first member 226 in
Figures 3 and 6  ber 226). As a result, the supporting screws 238 and a
sleeve member 244 attached to the connect-  are moved with the movement of
the first member ing screw 242. A disc-like portion 246 is integrally  226,
and the supporting screws 230 act on the arm formed in the second cam 182,
and the other end  portions 212 of the pressing members 206 via the portion
of the second member 228 is rotatably  45  acting sleeve members 236 to
pivot the arm por- connected to the second cam 182 via a connecting  tions
212 in the direction shown by an arrow 258 screw 248 threadedly secured to
the disc-like por-  (Figure 7-B). Thus, the pressing members 206 are tion
246 in eccentric relationship and a sleeve  held at the second position
shown in Figure 7-B. member 250 attached to the connecting screw 248.
Thus, since the first cam 180 is at the first angular In operation, the
positioning means 204 is held  so  position, the developing section 4 is
held at the in an operating state shown in Figure 7-A when the
non-operating position. Furthermore, since the first cam 180 is at the
second angular position.  pressing members 206 are held at the second
Specifically, the connecting screw 248 secured to  position, the pressing
block pieces 216 abut the second cam 182 is positioned in proximity to
against, or positioned slightly upwardly from, the the first member 226 and
therefore, the first mem-  55  developing section 4. Hence, the pressing
mem- ber 226 is moved in the direction shown by an    bers 206 do not
substantially act on the developing arrow 252 (Figure 7-A) via the second
member 228  section 4, and the developing section 4 is exactly and held at
the position shown in Figure 7-A (the  held at the non-operating position
by the action of 10    17               EP 0 269 402 B1
18 the elevating-lowering member 154.               tially on the same
level as the lower end of the In relation to the positioning means 204, for
other end portion 128a of the guide portion 128 easy elevating of the
elevating-lowering member  provided in the supporting plate 126 (see
Figures 154 the above embodiment is preferably construct-  7-A, 8-B and
8-C). The developing section 4 is ed such that the elevating-lowering
member 154 is   5   reliably held at the opening position as a result of
elevated by the first cam 180 after the pressing by  the positioning means
204 being held in the operat- the pressing members 206 is cancelled by
moving  ing state. In the illustrated embodiment, when the 



the first member 226 in the direction of arrow 256.  positioning means 204
is in the operating state, the The above developing device has the
following  pressing members 206 are biased toward the first features in
relation to the positioning means 204.    10  position by the biasing coil
springs 220, but can be With reference to Figures 8-A to 8-C in con-
pivoted to the second position against the biasing junction with Figures
7-A and 7-B, when the elevat-  action of the biasing coil springs 220. In
this con- ing-lowering member 154 is at the elevated posi-  nection, the
main body 6 of the developing device tion, the acting portion 158 of the
elevating-lower-  can be detached from the main body of the image- ing
member 154 is substantially on the same level  15  forming machine even
when the elevating-lowering as the guide portion 128 provided in the
supporting  member 154 is at the lowered position. With refer- plate 126
(see Figures 7-B and 8-A). Hence, when  ence to Figures 9-A, 8-B and 8-C,
when the main the elevating-lowering member 154 is held at the  body 6 of
the developing device is moved in the elevated position at the time of
detaching the main  detaching direction of arrow 252 while the elevat- body
6 of the developing device from the main  20  ing-lowering member 154 is at
the lowered position body of the image-forming machine, the develop-  the
developing section 4 is at the operating posi- ing section 4 is held at the
non-operating position.  tion, the protruding piece 132 provided in the de-
Consequently, the pressing members 206 of the    velopment housing 8 first
moves inclinedly upwar- positioning means 204 are held at the second
dly by the guidance of the inclined surface of the position, and the acting
portion 158 of the elevat-  25  other end portion 128a of the guide portion
128 in ing-lowering member 154 is held on the same level  the supporting
plate 126. Thereafter, the protruding as the guide portion 128 of the
supporting plate  piece 132 is guided by a substantially horizontal 126.
Accordingly, the main body 6 of the develop-  part of the guide portion 128
(Figure 8-C). (Inciden- ing device can be detached from the main body of
tally, that part of the protruding piece 132 which the image-forming
machine by moving it in the  30  comes into contact with the other end
portion 128a detaching direction shown by arrow 280 (Figure 5).  of the
guide portion 128 is preferably inclined cor- At the time of detaching, the
protruding piece 132  respondingly to the other end portion 128a in order
provided in the development housing 8 is moved   to make the upward
movement of the protruding while being guided by the guide portion 128 of
the  piece 132 smooth.) When the main body 6 of the supporting plate 126
and the acting portion 158 of  35  developing device is thus moved in the
direction of the elevating-lowering member 154 at the elevated  arrow 252,
the developing section 4 is turned from position. The developing section 4
is therefore kept  the operating position toward the non-operating po- at
the non-operating position during detachment,  sition since the protruding
piece 132 is moved and the developer held by the magnetic brush
upwardly. With this movement, the pressing mem- mechanism 12 does not
substantially act on the  40  bers 206 are pivoted from the first position
toward surface of the photosensitive material on the rotat-  the second
position in the direction of arrow 250. ing drum 42. Damage of the
photosensitive ma-    When as shown in Figure 8-C, the protruding piece
terial during detachment can therefore be prevent-  132 is moved along the
substantially horizontal part ed. At the same time, scattering of the
developer  of the guide portion 128, the developing section 4 which occurs
upon its acting on the photosensitive  45  is held at the non-operating
position and the press- material can be reliably prevented. Furthermore,
ing members 206 are held substantially at the the pressing members 206 are
held at the second  second position. (Incidentally, when the main body
position and do not substantially act on the devel-  6 of the developing
device is detached in the oping section 4. Moreover, since the acting
portion  required manner, the pressing members 206 are 158 and the guide
portion 128 are maintained on  50  brought to the first position shown by a
solid line in the same level, the main body 6 of the developing  Figure 8-C
by the returning force of the biasing coil device can be easily moved in
the detaching direc-  springs 220). Accordingly, in relation to the fact
tion shown by arrow 260. For the detachment of  that the pressing members
206 can be pivoted the main body 6 of the developing device in the  between
the first and second positions even when aforesaid state, see Figures 9-A
and 9-B also.  55  the positioning means 204 is in the operating state,
When the elevating-lowering member 154 is    the main body 6 of the
developing device can be held at the lowered position, the acting position
158  detached in the required manner from the main of the
elevating-lowering member 154 is substan-  body of the image-forming
machine by moving it in 11    19               EP 0 269 402 B1
20 the detaching direction shown by arrow 260. When  downwardly through
downwardly extending open- the main body 6 of the developing device is
moved  ing formed in the guide groove 274, as shown in in the detaching
direction of arrow 260 while the  Figure 5. developing section 4 is at the
operating position,  The turn hampering portion 270 of the holding the
developing section 4 is held at the non-operat-   5   member 264 is
constructed such that it engages ing position by the action of the inclined
other end  part of the supporting section 2 when it is at an portion 128a
of the guide portion 128 and the   engaging position shown in Figures 9-A
and 10-A. protruding piece 132 provided in the development  In the
illustrated embodiment, the under surface of 



housing 8. Thus, the developing section 4 is moved  the turn hampering
portion 270 defines a substan- while being held at the non-operating
position. In  10  tially horizontal hampering surface 270a, and the this
case, too, the developer held on the magnetic  upper surface of part of the
supporting main body brush mechanism 12 does not substantially act on  46
in the supporting section 2 defines a substan- the surface of the
photosensitive material on the  tially horizontal engaging surface 276
adapted to rotating drum 42, and the damage of the photosen-  cooperate
with the hampering surface 270a. At the sitive material during detachment
can be reliaby  15  aforesaid engaging position, the hampering surface
prevented. In addition, scattering of the developer  270a of the turn
hampering portion 270 comes into can be reliably prevented. See Figures
10-A and  engagement with the engaging surface 276 of the 10-B also with
regard to the detachment of the  supporting section 2. In the illustrated
embodiment, main body 6 of the developing device when the   biasing means
is attached to the holding member elevating-lowering member 154 is at the
lowered  20  264. The biasing means is constructed of a biasing position.
spring 278. Its one end portion is engaged with an In the illustrated
embodiment, as shown in Fig-  engaging piece 280 provided in the
development ure 8-A, the protruding piece 132 in the develop-  housing 8
and its other end portion is engaged with ment housing 8 is preferably
constructed as to be  the suspending piece 268 of the holding member
substantially astride the substantially horizontal part  25  264 (see
Figures 9-A and 10-A). The biasing spring of the guide portion 128 and the
acting portion 148  278 biases the holding member 264 toward the of the
elevating-lowering member 154. This ar-  above engaging position. In
relation to the holding rangement permits easier mounting and detach-
member 264, a hampering member 282 is pro- ment of the main body 6 of the
developing device.  vided in the development housing 8. The hamper- 30  ing
member 282 abuts against the suspending Non-operating position holding
means            piece 268 of the holding member 264 and reliably hampers
the movement of the holding member 264 The illustrated developing device is
further pro-  beyond the engaging position. vided with means for holding
the developing sec-   The operation and effect of the non-operating tion 4
at a non-operating position. With reference  35  position holding means 262
will now be described. mainly to Figures 2 and 5, the non-operating posi-
In the above developing device, the holding tion holding means 262 has a
holding member 264  member 264 is usually held at the engaging posi-
movable in the mounting and detaching directions  tion when its main body 6
is detached from the of the main body 6 of the developing device. The
image-forming machine. The suspending piece 268 holding member 264 has a
main body portion 266  40  of the holding member 264 abuts against the ham-
extending in the mounting direction shown by the  pering member 282
provided in the development arrow 148 (Figure 5), a suspending piece 268
pro-  housing 8, and the hampering surface 270a of the vided in the right
end portion in Figure 5 of the  turn hampering member 270 is kept in
engagement main body portion 266 (the front end portion in the  with the
engaging surface 276 defined in the sup- mounting direction of arrow 148)
and a turn ham-  45  porting main body 46 of the supporting section 2.
pering portion 270 provided in the left end portion  Hence, in spite of the
biasing action of the biasing in Figure 5 of the main body portion 266 (the
rear  coil spring 278, turning of the developing section 4 end portion in
the mounting direction of arrow 148).  in the direction of arrow 113
(Figure 1) with respect On the other hand, a guide groove 274 (Figure 2)
to the supporting section 2 is reliably hampered by having a nearly
T-shaped vertical sectional shape  so  the action of the hampering surface
270a and the is provided in a protruding portion 272 extending  engaging
surface 276, and as can be seen from outwardly from the end wall 66 of the
development  Figures 9-A and 10-A, the developing section 4 is housing 8.
The main body portion 266 of the hold-  held at the non-operating position
with respect to ing member 264 is fitted in the guide groove 274  the
supporting section 2. so as to be free to move in the directions shown by
55  When the main body 6 of the developing de- arrows 148 and 260. In the
illustrated embodiment,  vice in this condition is mounted detachably on
the the suspending piece 268 and the turn hampering  main body of the
image-forming machine, the hold- portion 270 of the holding member 264
project   ing member 264 is disengaged as described be- 12    21
EP 0 269 402 B1                  22 low. As shown in Figures 9-A and 9-B
which show  machine. In this mounted position, one end portion the
elevating-lowering member 154 at the elevated  of the main body 6 of the
developing device is position and Figures 10-A and 10-B which show the
supported by the front base plate 116 as a result of elevating-lowering
member 154 at the lowered po-  the supporting pin 120 being positioned in
the sition, when the main body 6 of the developing   5   receiving
depressed portion 52, and the other end device is slightly inserted into
the opening formed  portion of the main body 6 is supported by the rear in
the front base plate 116 and the protruding piece  base plate 118 as a
result of the front end portion 132 provided in the development housing 8
is    of the shaft member 136 being positioned within positioned in the
guide portion 128 of the support-  the receiving depressed portion 140. The
protrud- 



ing plate 126 and moved in the mounting direction  10  ing piece 132 in the
development housing 8 is shown by arrow 148, the front end portions of the
positioned above the acting portion 158 of the pair of supporting pins 120
provided in the front  elevating-lowering member 154 substantially away
base plate 116 are received in the pair of receiving  from the
substantially horizontal part of the guide depressed portions 52 defined in
the supporting  portion 128. Furthermore, when the developing de- section 2
as shown in Figures 9-A and 10-A at a   is  vice is thus mounted, the claw
portion 58 of the point of time when a greater portion of the develop-
engaging member 60 mounted on the supporting ing section has been inserted
into the main body of  section 2 engages part of the front base plate 116,
the image-forming machine. At this point of time, it  and the movement of
the main body 6 of the is preferred that the protruding piece 132 provided
developing device in the detaching direction of in the development housing
8 be positioned at a   20  arrow 280 is hampered. It will be easily
appreciated substantially horizontally extending part of the  by comparing
Figures 9-A and 9-B with Figures 10- guide portion 128, and the holding
member 264 be  A and 10-B that the main body 6 of the developing held at
the engaging position. By this arrangement,  device can be detachably
mounted on the main the pair of supporting pins 120 can easily be in-  body
of the image-forming machine when the ele- serted into the receiving
depressed portions 52 of  25  vating-lowering member 154 is at the elevated
po- the supporting section 2. When the main body 6 of  sition and the
lowered position, but that when the the developing device is further moved
in the di-  main body 6 of the developing device is mounted rection of
arrow 148, the suspending piece 268 of  while the elevating-lowering member
154 is at the the holding member 264 abuts against a supporting  elevated
position, the developing section 4 is held guide member 284 provided in the
opening formed  30  at the non-operating position and when the main in the
front base plate 116 (Figures 10-A and 10-  body 6 of the developing device
is mounted while B). With the movement of the main body 6 in the  the
elevating-lowering member 154 is at the lower- direction of arrow 148, the
holding member 264 is  ed position, the developing section 4 is held at the
moved in the direction of arrow 260 relative to the  operating position.
When the elevating-lowering developing section 4 against the biasing force
of  35   member 154 is at the elevated position, the acting the biasing
spring 278. As a result, the engage-  portion 158 of the elevating-lowering
member 154 ment between the hampering surface 270a of the  is on the same
level as the substantially horizontal holding member 264 and the engaging
surface 276  part of the guide portion 128 as shown in Figures of the
supporting section 2 is cancelled, and the  10-A and 10-B. Accordingly,
when the main body 6 developing section 4 is permitted to turn toward the
40  of the developing device is mounted in position, operating position.
Preferably, even when the en-  the developing section 4 is kept at the
non-operat- gagement between the hampering surface 270a     ing position by
the action of the acting portion 158. and the engaging surface 276 is
cancelled, the  Thus, to bring the developing section 4 to the protruding
piece 132 of the development housing 8  operating position, the
elevating-lowering member is positioned at the substantially horizontal
part of  45  154 should be held at the lowered position. On the the guide
member 128 and by moving the main     other hand, when the
elevating-lowering member body 6 of the developing device further slightly
in  154 is at the lowered position, the acting portion the direction of
arrow 148, the lower end of the  158 of the elevating-lowering member 154
is sub- protruding piece 132 moves away from the sub-   stantially on the
same level as the lower end of the stantially horizontal part of the guide
portion 128.  so  inclined other end portion 128a of the guide mem- When
the main body 6 of the developing device is  ber 128. Hence, the protruding
piece 132 of the further moved, the front end portion of the shaft
development housing 8 is moved downwardly member 136 mounted on the rear
base plate 118 is  along the other end portion 128a of the guide received
in the receiving depressed portion 140  portion 128 just prior to mounting
the main body 6 formed in the protruding portion 134 provided in  55  in
position. When by this movement, the main the end wall 68 (Figure 2) of the
development   body 6 is mounted in position, the developing housing 8, and
the main body 6 is detachably    section 4 is held at the operating
position. The mounted on the main body of the image-forming   developing
device further has the following feature. 13    23               EP 0 269
402 B1                  24 The developing section 4 is held at the
non-operat-  of the grounding of the electric motor 122 after the ing
position when the main body 6 of the develop-  power supply for the main
body 6 of the develop- ing device is to be mounted in position or more  ing
device is turned off. In this regard, when the specifically the protruding
piece 132 moves the  main body 6 of the developing device is to be
substantially horizontal part of the guide portion   5   mounted, the
connecting terminals 56 and 116 are 128 while the elevating-lowering member
154 is at  connected to each other after the supporting pins the elevated
or lowered position. Accordingly, the  120 have been received in the
depressions 52. developer held on the magnetic brush mechanism  Hence, by
moving the supporting section 2 in the 12 does not substantially act on the
photosensitive  axial direction of the supporting pins 120, the two
material provided on the rotating drum 42, and  l0  connecting terminals 56
and 116 are reliably con- 



damage of the photosensitive material during    nected to each other. When
thereafter the main mounting of the developing device 6 can be reli-  body
6 of the developing device is further moved ably prevented.
in the direction of arrow 260, the main body 6 of In the illustrated
embodiment, when the main  the developing device is detached exactly from
the body 6 of the developing device is detached from   15  main body of the
image-forming machine. the main body of the image-forming machine, the
holding member 264 is held at the engaging posi-  Toner cartridge and
related elements tion in the manner to be described below. When the
engagement of the engaging member 60 is        Now, with reference to
Figures 11 and 12 in cancelled and the main body 6 of the developing  20
conjunction with Figure 2, the toner cartridge and device is moved in the
detaching direction, the  related elements will be described. holding
member 264 is moved in the direction of    Mainly with reference to Figure
11, the illus- arrow 148 relative to the development housing 8 by  trated
toner cartridge 88 has a square-columnar the action of the biasing spring
278. When the  main body 288. The main body 288 has an upper main body 6 of
the developing device is moved  25  wall 290 having a toner supply opening
292 (Fig- slightly in the direction of arrow 260, the hampering  ures 14-A
to 14-C) defined therein. After filling with surface 270a of the holding
member 264 and the  toner, the toner supply opening 292 is closed by a
engaging surface 276 of the supporting section 2  closure 294. The lower
end portion of the main come into engagement with each other because
body 288 is funnel-shaped and a toner discharge the developing section 4 is
at the non-operating  30  opening 296 (Figures 14-A to 14-C) is defined at
its position (as shown in Figures 9-A and 10-B), (when  lower end. In the
illustrated embodiment, a rectan- the elevating-lowering member 154 is at
the ele-  gular flange 298 is integrally provided at the lower vated
position, the developing section 4 is kept at  end (the opening part of the
toner discharge open- the non-operating position, and as shown in Fig-  ing
296) of the main body 288. By applying a ures 10-A and 10-B, when the
elevating-lowering  35  flexible sheet material 300 to the under surface of
member 154 is at the lowered position, the devel-  the flange 298, the
toner discharge opening 296 of oping section 4 is brought from the
operating posi-  the main body 288 is substantially sealed up. To tion to
the non-operating position incident to the  make detachment of the sheet
material 300 easy, movement of the main body 6 of the developing   its one
end portion is bent upwardly and bonded to device in the direction of arrow
260). Then, the  40  the upper surface of the flange 298. Accordingly,
holding member 264 abuts against the hampering  the sheet material 300 can
be easily stripped from member 282 provided in the development housing  the
flange 298 by removing its one end portion 8 and is thus held at the
engaging position as  bonded to the upper surface of the flange 298 and
shown in Figure 9-A or 10-A. Accordingly, even  pulling it in the direction
shown by an arrow 302. when the main body 6 of the developing device is  45
The toner cartridge 88 further includes a cover detached from the main body
of the image-forming  member 304 for closing the toner discharge open-
machine, the holding member 264 is held at the  ing 296 at the time of
detaching the main body 288 engaging position and the developing section 4
of the toner cartridge from the main body 6 of the continues to be held at
the non-operating position.  developing device. The illustrated cover
member When the main body 6 of the developing device is  so  304 is nearly
rectangular corresponding to the further moved, the pair of supporting pins
120 get  shape of the flange 298 and recessed portions 306 out of the
receiving depressed portions 52 of the  for receiving the two side end
portions of the flange supporting section 2. In the illustrated embodiment,
298 are defined at both side ends of the cover after one connecting
terminal 56 mounted on the  member 304. Hence, the toner discharge opening
supporting section gets out of the other connecting   55  296 of the main
body 288 can be closed by posi- terminal 119 mounted on the front base
plate 116,  tioning the two side end portions of the flange 298 the
supporting pins 120 come out of the receiving  in the recessed portions 306
of the cover member depressed portions 52. This ensures disconnecting  304
and moving the cover member 304 relatively in 14    25                EP 0
269 402 B1                  26 the direction shown by an arrow 308 (Figure
14-B)  Upon mounting, the lower edge of the cover mem- as shown in Figure
14-C. As shown in Figures 11  ber 304 in Figure 14-A abuts against the stop
piece and 14-C, a stop piece 310 for reliably hampering  324 and is held in
the state shown in Figure 14-A. the movement of the cover member 304 in the
In this mounted state, the upper end portion of the direction of arrow 308
when the cover member 304   5   cover member 304 projects slightly upwardly
from has been mounted in position on the flange 298 is  the upper wall 290
of the main body 288 of the preferably provided in the cover member 304.
toner cartridge. By holding the projecting upper In the illustrated
embodiment, the toner car-  end portion and moving it upwardly, the cover
tridge is constructed such that the cover member  member 304 can be easily
detached from the side 304 cannot be substantially moved in the detaching
10  wall 318. It will be readily appreciated that the direction when it has
been mounted on the flange  cover member 304 may be adapted to be mounted 



298 of the main body 288 of the toner cartridge.  on the flange 298 of the
main body 288 instead of Specifically, as shown in Figures 11 and 14-C,
the side wall 318 and, in this arrangement, it is detaching movement
hampering means 312 is pro-   necessary to store the cover member 304 when
vided in the flange 298 and the cover member 304.  15  the cartridge 88 is
in use. (Furthermore, in this The illustrated detaching movement hampering
arrangement, to prevent substantial engagement member 312 is comprised of a
combination of a    between the hole 314 of the flange 298 and the hole 314
(constituting a depressed portion) formed  engaging projecting portion 316
of the cover mem- in the flange 298 and an engaging projecting por-  ber
304, it is necessary to cover the hole 314 tion 316 formed in the cover
member 304. The  20  substantially by applying the sheet material 300 to
engaging projecting portion 316 is inclined down-  at least the under
surface of the flange 298). wardly in the mounting direction of arrow 308
at its  Mainly with reference to Figures 2 and 12, the forward part in the
mounting direction, but substan-  cartridge loading portion 82 of the main
body 6 of tially projects vertically at its rear end in the mount-  the
developing device into which the cartridge main ing direction. Hence, when
the cover member 304  25  body 288 is loaded detachably has four side walls
is moved in the direction of arrow 308, the hole 314  and is nearly
cylindrical, and a nearly rectangular and the engaging projecting portion
316 are en-  flange 326 is provided at its upper end. A seal gaged with
each other by the elastic deformation of  member 328, such as a sponge,
capable of being the flange 298 and the engaging projecting portion
elastically deformed is bonded to the inner circum- 316. After the hole 314
and the engaging projecting  30  ferential part of the flange 326. A guide
cover 332 portion 316 have come into engagement, it is sub-  is attached to
the outer circumferential part of the stantially impossible to move the
engaging projec-  flange 326 by means of securing screws 330. The ting
portion 316 and therefore, the cover member  guide cover 332 defines a pair
of guide grooves 304, in a direction opposite to the direction men-  334
extending in the loading direction of the car- tioned above. If desired, it
is possible to provide  35  tridge main body 288 in cooperation with the
flange the engaging protruding portion in the flange 298  326 at both side
portions. At nearly the central and the receiving depressed portion in the
cover  portion of the guide cover 332 is formed a nearly member 304
contrary to the above embodiment.     semicircular opening 336 opened at
one end (on In the illustrated embodiment, the cover mem-  the loading side
of the main body 288). In order to ber 304 is constructed such that when it
is not  40  permit easy loading of the cartridge main body used, it is
detachably mounted on one side wall  288, it is preferred to enlarge the
openings of the 318 (the rear side wall as viewed in the mounting  guide
grooves 334 by upwardly inclining one end direction of the cartridge main
body 288 shown by  portion of the guide cover 332 at both its side an arrow
320 in Figure 14-A) of the main body 288  portions in a direction opposite
to the loading direc- of the toner cartridge. A pair of L-shaped support-
45  tion of the cartridge main body 288 shown by ing protrusions 322 spaced
from each other are   arrow 320. A rotating shaft 340 is rotatably moun-
provided in the side wall 318 of the main body 288.  ted on one side wall
338 (the side wall located at Each of the supporting protrusions 322
extends   right bottom in Figure 2) of the cartridge loading vertically and
has a projecting portion adapted to  portion 82. One end portion of the
rotating shaft be positioned in the recessed portion 306 of the  50  340
projects outwardly through the side wall 338, cover member 304. A stop
piece 324 is provided in  and this projecting end portion is drivingly con-
the lower end portion of the side wall 318. Hence,  nected to an output
shaft 342 of the electric motor as shown in Figures 11 and 14-A, the cover
mem-  122. In the illustrated embodiment, a receiving de- ber 304 is
detachably mounted on the side wall   pressed portion 344 is provided in
one end portion 318 of the main body 288 by positioning the pro-  55  of
the rotating shaft 340 and an engaging pin 346 jecting portions of the
supporting protrusions 322 in  is provided in the output shaft 342. By
inserting the the recessed portion 306 of the cover member 304  engaging
pin 346 into the depressed portion 344, and moving the cover member 304
downwardly.     the rotating shaft 340 is drivingly connected to the 15
27                EP 0 289 402 B1                   28 output shaft 342.
The other end portion of the    356 is pivoted in the direction of arrow
364 against rotating shaft 340 projects inwardly through the  the biasing
force of the biasing spring 360 (Figure side wall 338 and the helical
member 98 of the    13-B). When the rotating shaft 340 further rotates
toner transfer means 34 is connected to this in-  and the actuating
protrusion 358 comes out of the wardly projecting end portion of the
rotating shaft   5   projecting portion 356a, the oscillating member 356
340 (see Figures 13-A and 13-B). In relation to the  is pivoted in the
direction of arrow 362 by the rotating shaft 340, discharge facilitating
means 348  biasing action of the biasing spring 360, and the is provided in
order to increase the dischargeability  front end portion of the actuating
piece 352 pro- of the toner in the cartridge main body 288. With  vided in
the supporting shaft 350 collides with the reference to Figure 13-A also,
the illustrated dis-  l0  flange 298 of the main body 288 (Figure 13-A).
The charge facilitating means 348 is equipped with a  collision of the
actuating piece 352 results in an supporting shaft 350 (which extends
substantially  impact on the cartridge main body 288, whereby 



vertically with respect to the rotating shaft 340)  the blocking of the
toner in the carridge main body supported rotatably between the facing end
walls of  288 is eliminated and the toner is precisely re- the cartridge
loading portion 82. An actuating piece   15  leased. Furthermore, the toner
remaining on the 352 is attached to an intermediate part of the    inner
surface of the main body 288 is also re- supporting shaft 350 by means of a
securing screw  leased. Thus, the discharge of the toner within the 354,
and an oscillating member 356 is attached to  cartridge main body 288 is
facilitated, and the toner its one end portion located within the toner
dis-  is reliably discharged. charge chamber 86. The oscillating member 356
20   The developing device is also constructed such projects outwardly
through an opening 357 formed  that unless the cover member 304 is mounted
on in the side wall 338 and a projecting portion 356a  the main body 288 of
the cartridge, it is substan- extending upwardly of the rotating shaft 340
is  tially impossible for the cartridge to be detached provided at the free
end portion of the oscillating  from the cartridge loading portion 82 of
the main member 356. On the other hand, an actuating   25  body 6 of the
developing device. Again, with refer- protrusion extending radially
outwardly is provided  ence to Figures 2 and 12, a pair of supporting on
the peripheral surface of the rotating shaft 340,  protrusions 368
extending downwardly are provided and this actuating protrusion 358 is
adapted to act  in the under surface of the flange 326 provided in on the
projecting portion 356a of the oscillating  the cartridge loading portion
82 in the illustrated member 356. In the illustrated embodiment, a bias-
30  embodiment. An engaging member 370 is mounted ing spring 360 is
attached to the oscillating mem-  vertically movably between the pair of
supporting ber 356. One end portion of the biasing spring 360  protrusions
368. The engaging member 370 has a is engaged with the oscillating member
356 and its  main body portion 372 mounted movably on the other end portion
is engaged with part of the car-  supporting protrusions 368 and a pair of
engaging tridge loading portion 82. The biasing spring 360   35  claw
portions 374 provided respectively in the op- biases the oscillating member
356 in the direction  posite ends of the main body portion 372. A bias-
shown by an arrow 362 (Figure 13-A), whereby the  ing spring member 378 is
interposed between an oscillating member 356 is usually held at an an-
engaging member 376 attached to the lower end of gular position shown in
Figure 13-A at which the  each supporting protrusion 368 and the main body
front end portion of the actuating piece 352 abuts  40  portion 372. The
biasing spring member 378 re- at the under surface of the flange 298 of the
siliantly biases the engaging member 370 upwar- cartridge main body 288.
Accordingly, when the    dly. If desired, instead of the above arrangement,
it electric motor 122 is rotated in a predetermined  is also possible to
provide the engaging member direction, the helical member 98 is similarly
rotated  370 integrally in the flange 326 and form a slit in via the
rotating shaft 340, and the toner discharged   45  the joining part between
the flange 326 and the into the toner discharge chamber 86 is transferred
engaging member 370, and thus permit the pair of in the direction of arrow
96 (Figure 2) in the toner  engaging claw portions 374 to move vertically
by transfer chamber 32 (Figure 1) by the action of the  the elastic
deformation of the main body portion helical member 98. Furthermore, when
the rotating  372 of the engaging member 370. On the other shaft 340 thus
rotates, the actuating protrusion 358   50  hand, a pair of notches 380
corresponding to the provided in the rotating shaft 340 acts on the    pair
of engaging claw portions 374 of the engaging projecting portion 356a of
the oscillating member  member 370 are provided in the two side end 356 to
oscillate the oscillating member 356 in the  portions of the flange 298 in
the cartridge main directions shown by arrows 362 and 364. Specifi-  body
288. The pair of notches 380 extend inwardly cally, when with the rotation
of the rotating shaft  55  from both side ends of the flange 289 and define
340 in the direction of arrow 366 (Figure 2), the  receiving portions for
receiving the engaging claw actuating protrusion 358 acts on the projecting
por-  portions 374. As shown in Figure 2, notches 382 tion 356a and
elevates it, the oscillating member  through which the engaging claw
portions 374 of 16    29               EP 0 269 402 B1                  30
the engaging member 370 can pass are formed in  member 304 is permitted.
With the movement of the flange 326 of the cartridge loading portion 82.
the cover member 304 in the loading direction, the Now, with reference to
Figures 14-A to 14-C,  engaging member 370 is moved downwardly the
operations of loading and detaching the car-  against the biasing force of
the biasing spring 378. tridge main body 288 will be described.     5
When the cover member 304 covers the under In loading the main body 288 on
the cartridge  surface of the flange 298, the pair of engaging claw loading
portion 82, both side end portions of the  portions 374 is moved from the
notches 380 to flange 298 are positioned in the pair of guide  permit
movement of the cartridge main body 288 in grooves 334 defined in the
cartridge loading por-  the detaching direction shown by arrow 384. When
tion 82 and moved in the loading direction shown   10  the cover member 304
is so mounted, the toner by arrow 320 (Figure 14-A). As a result, the two
discharge opening 295 of the cartridge main body side end portions of the
flange 298 are guided by  288 is closed by the cover member 304, and its
the pair of guide grooves 334 and the main body  engaging projecting
portion 316 is positioned in the 



288 is positioned at the loaded position shown in  hole 314 formed in the
flange 298. Thus, the move- Figure 14-A (by the abutting of the left-hand
end in  15  ment of the cover member 304 in the detaching Figure 14-A of
the flange 298 against the end wall  direction with respect to the
cartridge main body 332a of the guide cover 332, the movement of the  288
can be prevented. main body 288 beyond the loaded position is pre-
Thereafter, the cartridge main body 288 is vented). As a result, as shown
in Figure 14-A, the  moved in the detaching direction of arrow 384 pair of
engaging claw portions 374 of the engaging  20  together with the cover
member 304. As a result, member 370 pass through the notches 382 formed  as
shown in Figure 14-C, the cartridge main body in the flange 326 and project
into the notches 380  288 can be detached while its toner discharge formed
in the flange 298 of the cartridge main  opening 296 is covered by the
cover member 304. body 288, and are reliably engaged with part of the  Even
when the toner is present in some amount flange 298. As shown in Figure
14-A, the engaging  25  within the cartridge main body 288, it does not
claw portions 374 are substantially vertical at the  scatter outside. front
end and inclined downwardly toward their rear end when viewed in the
loading direction of arrow  Modified embodiments 320. Hence, when the
engaging claw portions 374 come into engagement with part of the flange
298,  30  While the invention has been described with the movement of the
cartridge main body 288 in  regard to one embodiment of the developing de-
the detaching direction of arrow 384 (Figure 14-B)  vice constructed in
accordance with this invention, is prevented, and unless the cover member
304 is  it should be understood that the invention is not mounted, the
cartridge main body 288 cannot be  limited to this specific embodiment, and
various detached.                                  35  changes and
modifications are possible without de- Then, part of the sheet material 300
bonded to  parting from the scope of the invention as de- the flange 298 in
the cartridge main body 288 is  scribed and claimed herein. peeled and
pulled to detach it completely from the  For example, in the illustrated
embodiment, the flange 298. As a result, the toner discharge open-
mechanisms relating to the cover member 304 are ing 298 of the cartridge
main body 288 is exposed,  40  described with regard to an embodiment in
which and the toner in the cartridge main body 288 is  the cartridge main
body 288 is loaded into one end discharged into the toner discharge chamber
86  portion of the developing section 4 of the develop- through the toner
discharge opening 296.        ing device 6. This is not limitative,
however. They On the other hand, to detach the cartridge   can be equally
applied to an embodiment in which main body 288 from the cartridge loading
portion  45  the cartridge main body is loaded detachably in the 82, the
cover member 304 is detached from the   toner holding chamber of the
developing device. side wall 318 (Figure 11) of the cartridge main
Furthermore, in the illustrated embodiment, one body 288 and is inserted
between the flange 326 of  developing device is detachably mounted around
the cartridge loading portion 82 and the flange 298  the rotating drum 42.
If desired, for monocolor of the main body 288 and moved in the direction
of  50  copying of a multiplicity of colors, two or more arrow 308 as far
as the position shown in Figure  developing devices may be detachably
mounted 14-B. (The movement of the cover member 304     around the rotating
drum 42, as described, for beyond this position can be prevented by the
abut-  example, in the specification and drawings of Japa- ting of the stop
piece 310 provided in the cover  nese Patent Application No. 235929/1986.
member 304 against the right end of the flange 298  55 in Figure 14-B).
Since the engaging claw portions 374 are inclined upwardly in the loading
direction shown by arrow 308, the insertion of the cover 17    31
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is received in the receiving portion (380) of the main body of the
cartridge by the action of the 1. A developing device for developing an
image       biasing means (378); and when the cover in an image forming
machine, said developing      member (304) is mounted on the main body of
device comprising:                        5       the cartridge, the
engaging member (372) is a main body (6) including an applicator
detached from the receiving portion of the means (12) for applying a
developer to a latent   main body of the cartridge as a result of the
electrostatic image, said main body (6) having    movement of the cover
member in the mount- a toner inlet opening;                            ing
direction against the biasing action of the a toner cartridge (88) adapted
to contain  10  biasing means. toner and having a toner discharge opening
(296);                                        4. A developing device as
claimed in claim 1, 2 said toner cartridge (88) being selectively    or 3,
wherein a detaching movement hamper- detachably mountable on said main body
(6)       ing means is provided on the main body of the 



with said toner discharge (296) and inlet open-  is  cartridge and the
cover member (304) which ings aligned such that toner may be supplied
prevents movement of the cover member (304) from said cartridge into said
main body; and      from the cartridge in the detaching direction means
(368,374,380) for preventing de-        after the cover member (304) has
been moun- tachment of the cartridge (88) from the main     ted on the main
body of the cartridge. body (6);                                20
characterised by:                          5. A developing device as
claimed in claim 4, a cover member (304) which is not part of     wherein
the detaching movement hampering the detachment preventing means and which
is      means is comprised of a combination of a selectively removably
mountable on the car-       receiving recessed portion (314) provided in
tridge (88) to block the toner discharge open-  25  one of the main body of
the cartridge and the ing (296) and to release said detachment pre-
cover member and an engaging projecting por- venting means to enable the
cartridge to be       tion (316) provided in the other of the main detached
from said main body (6).                 body of the cartridge and the
cover member and adapted to be received in the receiving 2. A developing
device according to claim 1,  30     depressed portion (314). wherein said
cartridge detachment preventing means comprises a receiving portion (380)
de-  6. A developing device as claimed in claim 4 or fined in said
cartridge, and an engaging mem-     5, wherein the cover member (304) is
adapted ber (372) detachably receivable in said receiv-  to be detachably
mounted on the side wall of ing portion (380) and provided on said main  35
the main body of the cartridge when it is not in body (6) such that, when
said cartridge (88) is   use. mounted on said main body (6), said engaging
member (372) is received in said receiving    7. A developing device as
claimed in any of portion (380) of said cartridge to thereby ren-   claims
1 to 6, wherein the toner discharge der substantially impossible the
detachment of  40  opening (296) of the main body of the car- the cartridge
from the main body, unless the      tridge is sealed by a flexible sheet
material cover member (304) is mounted on the car-         (300); and by
loading the main body of the tridge to remove the engaging member (372)
cartridge on the main body of the developing from the receiving portion of
the cartridge and   device and thereafter peeling the flexible sheet
thereby permit detachment of the cartridge   45   material (300), the toner
discharge opening is from the main body.
exposed, and the toner in the cartridge is sup- plied. 3. A developing
device according to claim 2, wherein the engaging member (372) is verti-
PatentansprUche cally movably mounted on the main body (6)  50 of the
developing device; a biasing means     1. Ein Entwicklungsgerlt zur
Entwicklung eines (378) for biasing the engaging member (372)       Bildes
in einer Bildformierungsmaschine, wo- upwardly is provided; the upper end
of the        bei das besagte Entwicklungsgerlt umfaSt: engaging member
(372) is inclined upwardly in        einen Hauptbestandteil (6), der eine
Auftra- the mounting direction of the cover member  55    gungsvorrichtung
(12) fur die Auftragung eines (304); when the main body of the cartridge is
Entwicklers auf ein latentes elektrostatisches detachably loaded into the
main body of the       Bild einschlieBt, wobei der besagte Hauptbe-
developing device, the engaging member (372)      standteil (6) eine
TonereinlaB6ffnung besitzt; 18    33                EP 0 269 402 B1
34 elne Tonerkartusche (88), die angepaBt let,    lungsgerates geladen ist,
in das Aufnahmeteil Toner zu enthalten und die elne TonerausstoB-
(380) des Hauptbestandteiles der Kartusche 8ffnung (296) besitzt;
durch die AMtion der Ausrichtungsvorrichtung ,>          wobel die besagte
Tonerkartusche (88) se-      (378) aufgenommen wird; und wenn das Ab-
lektiv loslosbar an dem besagten Hauptbe-   s     deckungsteil (304) an
derm Hauptbestandteil standteil (6) montierbar ist und wobei die be-    der
Kartusche montiert ist, ist das Bindeglied sagten TonerausstoB- (296) und
EinlaB8ffnun-      (372) von dem Aufnahmeteil des Hauptbe- gen so
ausgerichtet sind, das der Toner von       standteiles der Kartusche
losgeldst als ein Er- der besagten Kartusche dem besagten Haupt-
gebnis der Bewegung des Abdeckungsteiles in bestandteil zugefUhrt werden
kann; und    10       der Montagerichtung gegen die Ausrichteaktion
Vorrichtungen (368, 374, 380), urn die Los-    der Ausrichtungsvorrichtung.
Iosung der Kartusche (88) von dem Hauptbe- standteil (6) zu verhindern;
4. Ein Entwicklungsgerat nach Anspruch 1,2 oder gekennzeichnet durch:
3, in dem eine Loslosungshinderungsvorrich- ein Abdeckungsteil (304),
welches kein  15    tung an dem Hauptbestandteil der Kartusche 



Teil der Vorrichtung zur Verhinderung der Los-     und an dem
Abdeckungsteil (304) zur VerflU- losung ist und weiches selektiv entfembar
an      gung gestellt worden ist, die die Bewegung der Kartusche (88)
montierbar ist, urn die To-     des Abdeckungsteiles (304) von der
Kartusche neraussto6offnung (296) zu blockieren und urn     in der
Losl6sungsrichtung verhindert, nachdem die besagte Vorrichtung zu der
Verhinderung   2o   das Abdeckungsteil (304) an dem Hauptbe- der Loslosung
frei zu machen, so daB es mog-       standteil der Kartusche montiert
worden ist. lich ist, die Kartusche von dem besagten Hauptbestandteil (6)
zu entfernen.             5. Ein Entwicklungsgerat nach Anspruch 4, in dem
die Loslosungshinderungsvorrichtung eine 2. Ein Entwicklungsger~t nach
Anspruch 1, in  25      Kombination eines Aufnahmevertiefungsteiles dem die
besagte Vorrichtung zur Verhinderung       (314), das entweder in dem
Hauptbestandteil der Loslosung der Kartusche ein Aufnahmeteil       der
Kartusche oder in dem Abdeckungsteil zur (380), das in der besagten
Kartusche definiert     VerfOgung gestellt worden ist, und eines her- ist,
und ein Bindeglied (372) umfaBt, das los-     ausragenden Bindungsteiles
(316) umfaBt, das losbar in dem  besagten Aufnahmeteil (380)  30
dementsprechend umgekehrterweise entweder aufnehmbar ist und das an dem
besagten            in dem Hauptbestandteil der Kartusche oder
Hauptbestandteil (6) zur VerfUgung gestellt       dem  Abdeckungsteil zur
VerfUgung gestellt worden ist, so daB das besagte Bindeglied
worden ist und so angepalt lst, daB es in das (372), wenn die besagte
Kartusche (88) an         Aufnahmevertiefungsteil (314) aufgenommen dem
besagten Hauptbestandteil (6) montiert  35   werden kann. ist, in dem
besagten Aufnahmeteil (380) der besagten Kartusche aufgenommen wird, um
6. Ein Entwicklungsgerat nach Anspruch 4 oder dadurch die Losldsung der
Kartusche von dem        5, in dem das Abdeckungsteil (304) so ange-
Hauptbestandteil im wesentlichen unmoglich        paft ist, daB es
loslosbar an der Seitenwand zu machen, auBer wenn das Abdeckungsteil  40
des Hauptbestandteiles der Kartusche montiert (304) an der Kartusche
montiert ist, urn das      werden kann, wenn es nicht in Gebrauch ist.
Bindeglied (372) von dem Aufnahmeteil der Kartusche zu entfernen und um
dadurch die      7. Ein Entwicklungsgerat nach einern der vorher- Loslosung
der Kartusche von dem Hauptbe-          gehenden AnsprUche 1 bis 6, in dem
die To- standteil zu erlauben.                    45
nerausstoBoffnung (296) des Hauptbestandtei- les der Kartusche durch ein
flexibles Folienma- 3. Ein Entwicklungsgerat nach Anspruch 2, in
terial (300) versiegelt ist; und in dem die To- dem das Bindeglied (372) an
dem Hauptbe-           nerausstoBbffnung  durch  das  Laden  des standteil
(6) des Entwicklungsgerates montiert     Hauptbestandteiles der Kartusche
an den ist, so daB es senkrecht bewegbar ist; in dem   5o  Hauptbestandteil
des Entwicklungsgerates und eine Ausrichtungsvorrichtung (378) zur VerfO-
durch die darauffolgende Abldsung des flexi- gung gestellt worden ist, um
das Bindeglied        blen Folienmaterials (300) freigelegt wird und (372)
nach oben auszurichten; in dem das obe-     der Toner in der Kartusche
abgegeben wird. re Ende des Bindeglieds (372) in der Montage- richtung des
Abdeckungsteiles (304) nach   55  RevendlIcatlons oben geneigt ist; in dem
das Bindeglied (372), wenn der Hauptbestandteil der Kartusche los-   1.
Dispositif de d~veloppement pour d~velopper lsbar in dem Hauptbestandteil
des Entwick-       une image dans un appareil imageur, le dit 1 9
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36 dispositif de developpement comprenant:           ment d'engranement
(372) est inclinee vers le un corps principal (6) comportant un
haut dans la direction de montage de 1'6lment moyen applicateur (12) pour
appliquer un rdv6-    couvercle (304); lorsque le corps principal de lateur
I une image electrostatique latente, le   la cartouche est charg6 de fagon
amovible dit corps principal (6) ayant une ouverture   5   dans le corps
principal du dispositif de deve- d'admission du toner;
loppement, I'element d'engrenement (372) est une cartouche de toner (88)
adaptde pour      regu dans la portion de reception (380) du contenir le
toner et ayant une ouverture de       corps principal de la cartouche sous
I'action du decharge du toner (296);                          moyen
redresseur (378); et lorsque l'element la dite cartouche de toner (88)
pouvant  1O   couvercle (304) est monte sur le corps princi- Stre
s~lectivement montde de fagon amovible       pal de la cartouche, I'element
d'engrbnement sur le dit corps principal (6) les dites ouvertu-  (372) est
detache de la portion de reception du res de d6charge (296) et d'admission
de toner     corps principal de la cartouche du fait du mou- etant alignees
de sorte quo le toner puisse Otre  vement de l'element couvercle dans la
direc- fourni de la dite cartouche dans le dit corps   i5  tion de montage
contre l'effet de deviation du principal; et
moyen redresseur. 



des moyens (368,374,380) visant a eviter le decollement de la cartouche
(88) par rapport  4. Dispositif de devoloppement solon la revendi- au corps
principal (6);                           cation 1, 2 ou 3, oO un moyen
entraveur du caracteris6 par:                      20       mouvement de
decollement est fourni sur le un element couvercle (304) qui ne fait pas
corps principal de la cartouche et l'Ml~ment partie des moyens de
pr~vention du d~colle-       couvercle (304) qui empOche le mouvement de
ment et qui pout 8tre s6lectivement monte de      l'lment couvercle (304)
par rapport a la car- fagon amovible sur la cartouche (88) pour blo-
touche dans la direction de decollement apres quer l'ouverture de d6charge
de toner (296) et  25  quo l'6l6ment couvercle (304) ait 6te mont4 sur pour
d6gager les dits moyens de privention        le corps principal de la
cartouche. du d6collement de sorte a permettre le d6col- loment de la
cartouche par rapport au dit corps  5. Dispositif de ddveloppement solon la
revendi- principal (6).                                    cation 4, oO le
moyen entraveur du mouve- 30      ment de ddcollement comprend une
combinai- 2. Dispositif de ddvoloppement solon la revendi-     son d'une
portion renfoncdo de rdception (314) cation 1, oO le dit moyen de
pr6vention du        pr6vue dans l'un de corps principal de la car-
d6collement de cartouche comporte une partie     touche et d'6lment
couvercle et d'une portion de reception (380) delimitee dans la dite car-
saillante d'engrenement (316) prevue dans touche, et un 6lement
d'engrenement (372)  35     I'autre de corps principal de la cartouche et
de susceptible d'8tre regu de fagon amovible        l'element couvercle et
adapt~e pour Stre regue dans la dite portion de r6ception (380) et mon-
dans la portion renfoncee de reception (314). te sur le dit corps principal
(6) de sorte que, lorsque la dite cartouche (88) est montie sur  6.
Dispositif de developpoment solon la revendi- le dit corps principal (6),
le dit element d'en-  40  cation 4 ou 5, oO l'l6ment couvercle (304) est
grbnement (372) est regu dans la dite portion     adapte pour 8tre monte de
fagon amovibie sur de reception (380) de la dite cartouche afin de   la
parol laterale du corps principal de la cartou- rendre ainsi sensiblement
impossible le decol-    che lorsqu'il n'est pas utilise. lement de la
cartouche par rapport au corps principal, I moins quo l'element couvercle
45  7. Dispositif de d6veloppement solon l'une quel- (304) ne soit monte
sut la cartouche pour         conque des revendications 1 a 6, oO
l'ouvertu- retirer l'el6ment d'engrenement (372) de la       re de decharge
de toner (296) du corps princi- portion de reception de la cartouche ot
pour      pal de la cartouche est scell6e par une feuille permettre par l&
meme le decollement de la        de materiau souple (300); et par le
chargement cartouche par rapport au corps principal.  50     du corps
principal de la cartouche sur le corps principal du dispositif de
devoloppement et par 3. Dispositif de developpement solon la revendi-
le decollement ufterieur de la fouille de mat6- cation 2, oD l'6lment
d'engranement (372) est    riau souple (300), l'ouverture de decharge de
verticalement mont4 de fagon amovible sur le     toner est expos6e et le
toner dans la cartouche corps principal (6) du dispositif de developpe-  55
est introduit. ment; un moyen redresseur (378) est fourni pour devier
l'element d'engrenement (372) vers le haut; I'extremite supefioure de
l'e1l- 20                  I!JIIl 11: . ,    M   S    


