
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

31
7 

39
9

B
1

TEPZZ ¥_7¥99B_T
(11) EP 2 317 399 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
13.06.2018 Bulletin 2018/24

(21) Application number: 10013900.5

(22) Date of filing: 22.10.2010

(51) Int Cl.:
G03G 15/08 (2006.01)

(54) Developer unit for an image forming apparatus

Entwicklereinheit für eine Bilderstellungsvorrichtung

Unité de développeur pour appareil de formation d’images

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 30.10.2009 JP 2009250500

(43) Date of publication of application: 
04.05.2011 Bulletin 2011/18

(73) Proprietor: Brother Kogyo Kabushiki Kaisha
Nagoya,  Aichi 467-8561 (JP)

(72) Inventor: Sato, Shougo
Nagoya, Aichi 467-8562 (JP)

(74) Representative: Kuhnen & Wacker 
Patent- und Rechtsanwaltsbüro PartG mbB
Prinz-Ludwig-Straße 40A
85354 Freising (DE)

(56) References cited:  
EP-A1- 2 317 398 EP-A2- 2 244 136
US-A- 5 734 952 US-A- 5 867 756
US-A1- 2008 292 331 US-A1- 2008 298 837
US-A1- 2009 169 245 US-A1- 2009 226 205



EP 2 317 399 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Background

Technical Field

[0001] The present invention relates to a developer unit
for an image forming apparatus.

Related Art

[0002] An image forming apparatus for forming an im-
age in a developer agent on a recording medium having
a developer unit has been known. The developer unit is
often provided with a developer device with a supplier
roller to supply the developer agent to a developer roller
and a developer roller to carry the developer agent on a
surface therof. Further, the developer unit is often pro-
vided with a developer agent container to contain the
developer agent to be supplied to the developer device.
In the developer unit, the developer agent container may
be arranged in a lower position with respect to the devel-
oper device. Such a developer device is disclosed in, for
example, Japanese Patent Provisional Publication No.
2009-47770.
[0003] The developer agent supplied to the developer
device is electrically charged so that a part of the elec-
trically charged developer agent adheres to the develop-
er roller to be carried. The remaining of the electrically
charged developer agent, which is not carried by the de-
veloper roller, may be retrieved in the developer agent
container so that the developer agent is again supplied
to the developer device to be used. Thus, the developer
agent is circulated between the developer agent contain-
er and the developer device. As the developer agent is
circulated, the developer agent, deteriorated by the re-
petitive electrical charges, and some developer agent in
a different contaminating color can be evenly distributed
in an unused fresh developer agent within the developer
agent container in order to maintain consistent image-
forming quality.
[0004] The patent application EP 2317398 A1 disclos-
es a developing unit which comprises a developing por-
tion, a first developer storage portion and a partitioning
wall. The developing portion includes a rotatable devel-
oper carrier, a rotatable supply member configured to
supply the developer to the developer carrier, a regulat-
ing member contacting with the developer carrier to reg-
ulate the thickness of the developer on the developer
carrier, and a developer feeding member arranged below
the regulating member and configured to feed the devel-
oper. The partitioning wall is configured to partition be-
tween the developing portion and the first developer stor-
age portion. The partitioning wall has a supply port for
supplying the developer from the first developer storage
portion to the developing portion. The regulating member
is contacting with the developer carrier at a contact po-
sition located above an upper level of the developer in

the developing portion.
[0005] The patent application EP 2244136 A2 disclos-
es a toner cartridge which is mountable on a process
cartridge. The process cartridge includes a supply roller.
The toner cartridge includes a first toner accommodating
unit and an agitating member. The first toner accommo-
dating unit has a peripheral surface in which an inner
hollow space for accommodating a toner is formed. The
agitating member is disposed in the first toner accommo-
dating unit and rotates in a rotating direction to agitate
the toner. The peripheral surface has a wall portion
formed with a first supply-hole at an upstream side in the
rotating direction. The wall portion is curved about a ref-
erence line as a center of curvature and depressed in-
ward the first toner accommodating unit. The reference
line is outside of the first toner accommodating unit in a
radial direction of the agitating member and extending in
a prescribed direction.
[0006] The patent application US 5,734,952 A disclos-
es a developing device for an electrophotographic image
forming apparatus and a toner cartridge for replenishing
a fresh toner to the developing device. A toner is circu-
lated between a toner cartridge and a hopper so that an
additive included in the toner existing in the developing
device is adequately distributed throughout the develop-
ing device. This prevents the concentration of additive in
the toner from differing at the ends of the hopper with
respect to the center of the hopper. This ensures that
images are produced with constant toner density.
[0007] The patent application US 2009/0169245 A1
discloses an image forming apparatus including: a proc-
ess unit including a photosensitive element; an exposure
member exposing the photosensitive element to light to
form an electrostatic latent image on the photosensitive
element; a main body casing accommodating the proc-
ess unit and the exposure member; and a developer car-
tridge supplying developer to the process unit. The de-
veloper cartridge is attachable to and removable from
the process unit. In this image forming apparatus, the
exposure member is positioned between the photosen-
sitive element and the developer cartridge so as to be
attached and movable between a first position in which
the photosensitive element is exposed to light by the ex-
posure member and a second position in which the ex-
posure member is away from the photosensitive element.
Further, the developer cartridge has a pressing portion
for pressing the exposure member toward the first posi-
tion with the developer cartridge being attached to the
main body casing.
[0008] The patent application US 2008/0298837 A1
discloses a developing device which includes a cabinet,
a developer carrier, a transport member rotating around
a transport member shaft, and a developer cartridge at-
tachable to and detachable from the cabinet. The devel-
oper cartridge includes a cartridge side first opening and
a cartridge side second opening. The cabinet includes a
cabinet side first opening located in a position opposed
to the cartridge side first opening and a cabinet side sec-
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ond opening located in a position opposed to the cartridge
side second opening. The cartridge side first opening,
the cartridge side second opening, the cabinet side first
opening and the cabinet side second opening extend in
a vertical direction. The transport member transports a
developer from the cabinet side first opening to the cab-
inet side second opening; a lower end of the cabinet side
second opening is located upper than a center of the
transport member shaft in the vertical direction.
[0009] The patent application US 5,867,756 A disclos-
es a developing device for use in an image forming ap-
paratus which is constructed such that a pair of upper
and lower auger rollers are arranged in the vicinity of a
toner supply port, thereby to transport toner from the ton-
er supply port through a spiral tooth of the lower auger
roller toward both ends of the supply roller and from the
both ends through a spiral tooth toward the toner supply
port, thus circulating toner above the toner supply roller
in its both side directions, and that a position of the toner
supply port of a toner cartridge corresponds to respective
center positions of the upper and lower auger rollers.
[0010] The patent application US 2008/0292331 A1
discloses a developing apparatus usable with an elec-
trophotographic image forming apparatus, the apparatus
including a developer accommodating container, a de-
veloper chamber including a developer carrying member
carrying and feeding a developer supplied from the con-
tainer to develop an electrostatic latent image formed on
an electrophotographic photosensitive member, a stirrer
stirring the developer in the chamber and supplying the
developer from the container into the chamber through
an opening in the container, a wall surface, provided in
the container, for being contacted by a free end portion
of the stirrer while the stirrer moves, and a detector de-
tecting a remaining amount of the developer. The position
where the free end portion of the stirrer separates from
the wall surface is above the detector and inside the con-
tainer.
[0011] The patent application US 2009/0226205 A1
discloses an image forming apparatus including: an im-
age forming unit having a plurality of photoconductor
drums arranged in tandem; an intermediate transfer belt
arranged opposite to the photoconductor drums and con-
figured to receive developer images formed on the pho-
toconductor drums and to transfer the developer images
onto a recording sheet; a cleaning unit comprising a
cleaning member positioned in contact with the interme-
diate transfer belt and configured to collect substance
adhering to the intermediate transfer belt, and a recep-
tacle configured to store the substance collected by the
cleaning member, wherein the cleaning unit is arranged
on the same side as the image forming unit with respect
to the intermediate transfer belt; and a support member
configured to support the image forming unit and the
cleaning unit and to be pulled out from a main body.

Summary

[0012] In such the developer unit, in which the devel-
oper agent is circulated, however, if the developer agent
container is arranged in the lower position with respect
to the developer device, supplying the developer agent
from the developer agent container to the developer de-
vice against gravity may be difficult. Specifically, supply-
ing the developer agent evenly to an entire lengthwise-
range of the supplier roller against gravity is difficult.
When the developer agent is not supplied to the supplier
roller properly, the developer device may not be supplied
with a substantial amount to maintain the desired image-
forming quality, and image-forming errors may be
caused.
[0013] In view of the above deficiencies, the present
invention is advantageous in that a developer unit, in
which a developer agent is circulated smoothly and the
developer agent is supplied to the developer roller effi-
ciently, is provided.
[0014] The object of the invention is attained by a de-
veloper unit according to claim 1.
[0015] According to the configuration of the invention,
with the first conveyer to convey the developer agent
from the developer agent container toward the feeding
opening (i.e., toward the developer device) and the sec-
ond conveyer to convey the developer agent from the
developer device toward the collecting opening (i.e., to-
ward the developer agent container), the developer agent
can be smoothly circulated between the developer agent
container and the developer device. Further, with the sec-
ond conveyer arranged along the developer agent sup-
plier, the developer agent can be supplied to an entire
range of the developer agent supplier sufficiently. Ac-
cordingly, the developer agent carrier can be provided
with the developer agent as well sufficiently.
[0016] Optionally, the feeding opening and the collect-
ing opening may be formed in positions displaced from
each other with respect to a direction of a rotation axis
of the first conveyer.
[0017] According to the before-mentioned configura-
tion, the feeding opening and the collecting opening are
not aligned in line being parallel with the rotation axis of
the first conveyer. The feeding opening may be formed
in a position, through which the developer agent is easily
fed to the developer device, and the collecting opening
may be formed in a different position, through which the
developer agent is easily retrieved in the developer agent
container. Therefore, fluidity of the developer agent and
agitation efficiency of the developer agent can be im-
proved to be better than fluidity and agitation efficiency
of the developer agent in a developer unit having a feed-
ing opening and a collecting opening in coinciding posi-
tions with respect to the direction of the rotation axis of
the first conveyer.
[0018] Optionally, the collecting opening may be
formed to orient downward toward the developer agent
container to connect the developer device and the de-
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veloper agent container.
[0019] According to the before-mentioned configura-
tion, the developer agent in the developer device can
smoothly droop down in the developer agent container
to be retrieved by use of gravity
[0020] Optionally, the developer agent container may
be detachably attached to the developer device.
[0021] According to the before-mentioned configura-
tion, when the developer agent runs out and the devel-
oper agent container no more contains a substantial
amount of the developer agent, solely the developer
agent container can be replaced with a new developer
agent container containing the developer agent. Thus,
running cost to maintain the developer unit can be effec-
tively reduced.
[0022] In the developer unit of the invention, the fitting
wall is curved inward in an arc in cross-section to center
around a reference line, which extends in parallel with a
rotation axis of the first conveyer. The developer agent
container may be provided with a shutter, which is mov-
able along the curvature of the fitting wall to cover and
expose the feeding opening and the collecting opening.
[0023] With such configuration, the arc-formed shutter
can be slid more stably and smoothly in parallel with the
curvature of the fitting wall compared to a plane-slide
movement of a flat-plane shutter, which may slip on a flat
surface.
[0024] Optionally, the feeding opening may be formed
in one side in the curvature of the fitting wall. The shutter
may be movable within a range between the one side
and the other side opposite from the one side in the cur-
vature of the fitting wall along the curvature.
[0025] For example, if the shutter is movable beyond
the range between the one side and theother side of the
curvature of the fitting wall, a room to accept the protrud-
ing portion of the shutter is required in the developer de-
vice. However, according to the above configuration,
such a room is not necessary. Therefore, rigidity of the
developer device can be maintained, and the configura-
tion of the developer device can be simplified. Further,
when the room for the protrusive shutter is omitted, a
volume of the developer device can be downsized.

Brief Description of the Accompanying Drawings

[0026]

Fig. 1 is a schematic cross-sectional view of a mul-
tifunction peripheral device (MFP) having developer
units according to an embodiment of the present in-
vention.
Fig. 2 is a schematic view of the MFP and the devel-
oper units according to the embodiment of the
present invention with a holder case removed out of
a chassis.
Fig. 3 is a perspective view of the MFP and toner
boxes drawn out of the developer units according to
the embodiment of the present invention.

Fig. 4 is a cross-sectional side view of the developer
unit according to the embodiment of the present in-
vention with shutters in open positions.
Fig. 5A is a perspective view of the toner box accord-
ing to the embodiment of the present invention with
a first shutter in a closed position. Fig. 5B is a per-
spective view of the toner box according to the em-
bodiment of the present invention with the first shut-
ter in an open position.
Fig. 6 illustrates a flow of the toner circulated in the
developer unit according to the embodiment of the
present invention.
Fig. 7A is a cross-sectional side view of the developer
device without the toner box and with a second shut-
ter in a closed position. Fig. 7B is a cross-sectional
side view of the developer device without the toner
box and with the second shutter in an open position.
Fig. 8 is a cross-sectional side view of the developer
unit according to the embodiment of the present in-
vention with the shutters in the closed positions.

Detailed Description

[0027] Hereinafter, an embodiment of the present in-
vention will be described with reference to the accompa-
nying drawings. A color multifunction peripheral device
(hereinafter, MFP) 1 represents an image processing de-
vice having a developer unit 61 according to the present
invention.

Overall Configuration of the MFP

[0028] As shown in Fig. 1, the MFP 1 is equipped with
a chassis 10 and a flatbed scanner 20. In the chassis 10,
the MFP 1 is provided with a sheet-feed unit 30, which
feeds recording sheet P in a feeding path, and an image
forming unit 40, which forms an image on the sheet P
being fed.
[0029] In the present embodiment, directions concern-
ing the MFP 1 will be referred to in accordance with ori-
entation of the MFP 1 shown in Fig. 1. That is, a viewer’s
right-hand side appearing in Fig. 1 is referred to as a rear
side of the MFP, and a left-hand side, which is opposite
side from the rear side, is referred to as front. Further, a
viewer’s nearer side is referred to as right, and a further
side is referred to as left. Furthermore, vertical (up-down)
direction of the MFP 1 corresponds to an up-down direc-
tion appearing in Fig. 1. Directions of the drawings in Fig.
2 are similarly based on the orientation of the MFP 1 as
defined above and correspond to those with respect to
the MFP 1 shown in Figs. 1. In Figs. 3-6 and 8 directions
of the drawings are as indicated by arrows.
[0030] The flat bed scanner 20 is a known document
reader, which is arranged on top of the chassis 10. The
flatbed scanner 20 irradiates light onto a source docu-
ment to read an image formed thereon and creates image
data representing the read image. Thus, the image on
the source document can be copied.
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[0031] The sheet-feed unit 30 is arranged in a lower
section of the chassis 10. The sheet-feed unit 30 includes
a sheet-feed tray 31, in which the sheets P are stored,
and a sheet-feeder 32, which conveys the sheets P one-
by-one from the sheet-feed tray 31 to the image forming
unit 40.
[0032] The image forming unit 40 includes an exposure
section 50, a processing section 60, a transfer section
70, and a fixing section 80.
[0033] The exposure section 50 is arranged in an upper
position with respect to the sheet-feed unit 30 and in-
cludes a laser-beam source, a polygon mirror, a lens,
and a reflection mirror, which are not shown. A laser
beam emitted from the laser-beam source is reflected on
the polygon mirror and the reflection mirror and transmits
through the lens to be casted to scan on surfaces of pho-
tosensitive drums 61A.
[0034] The processing section 60 is arranged above
the exposure section 50 and includes four developer
units 61, which are aligned in line along a front-rear di-
rection, and a holder case 62 to hold the developer units
61.
[0035] Each of the developer units 61 includes a toner
box 100 and a developer device 200. The toner box con-
tains toner being a developer agent therein. Each toner
in the toner box 100 is in a different color, and in the
present embodiment, a colored image is formed in the
four colored toners. The developer device 200 includes
a photosensitive drum 61A, a charger 61B, a developer
roller 61C to carry the toner, a supplier roller 61D, and a
spreader blade 61E (see Fig. 4). The developer unit 61
including the toner box 100 and the developer device 200
will be described later in detail.
[0036] The holder case 62 can be installed in the chas-
sis 10 through an opening, which can be covered with a
front cover 11. The holder case 62 has a handle 62H,
and when the front cover 11 is open (see Fig. 2), the
holder case 62 can be drawn out of the chassis 10 by
the handle 62H. When the holder case 62 is outside the
chassis 10, the developer units 61 can be removed from
the chassis 10 and replaced with new developer units 61.
[0037] The transfer section 70 is arranged above the
processing section 60. The transfer section 70 includes
a driving roller 71, a driven roller 72, and an endless in-
termediate transfer belt 73, which is extended to roll
around the driving roller 71 and the driven roller 72, four
primary transfer rollers 74, and a secondary transfer roller
75. The intermediate transfer belt 73 is arranged to have
its upper and outer surface to be in contact with the pho-
tosensitive drums 61A. The primary transfer rollers 74
are arranged in positions to be in contact with an upper-
inner surface of the intermediate transfer belt 73 to nip
the intermediate transfer belt 73 with the photosensitive
drums 61A. The secondary transfer roller 75 is arranged
in a position opposite from the driving roller 71 across
the intermediate transfer belt 73 and nips the intermedi-
ate transfer belt 73 with the driving roller 71.
[0038] The fixing section 80 is arranged in an upper-

rear position with respect to the transfer section 70 and
includes a heat roller 81 and a pressure roller 82. The
pressure roller 82 is arranged in a position opposite from
the heat roller 81 and presses the sheet P against the
heat roller 81.
[0039] In the image forming unit 40, the charger 61B
charges the surface of the photosensitive drum 61A
evenly, and the surface of the photosensitive drum 61A
is exposed to the laser beam emitted based on the image
data from the exposure section 50 in order to form an
electrostatic latent image thereon. Meanwhile, the toner
in the toner box 100 is supplied to the developer roller
61C via the supplier roller 61D and spread evenly in a
layer of a predetermined thickness by the spreader blade
61E to be carried by the developer roller 61C.
[0040] When the toner on the developer roller 61C
comes in contact with the photosensitive drum 61A, the
toner is supplied to the surface of regions corresponding
to the electrostatic latent image formed on the photosen-
sitive drum 61A. Accordingly, the electrostatic latent im-
age is developed to be a toner image on the photosen-
sitive drum 61A. The toner image on the photosensitive
drum 61A is transferred onto the upper-outer surface of
the intermediate transfer belt 73 at the position between
the photosensitive drum 61A and the primary transfer
roller 74. When the developer unit 60 has four developer
devices 200, four toner images in four colors are succes-
sively overlaid on the upper-outer surface of the interme-
diate transfer belt 73. Meanwhile, the sheet P is picked
up from the sheet-feed unit 30 and conveyed upward to
pass through between the intermediate transfer belt 73
and the secondary transfer roller 75. Accordingly, the
overlaid toner images in four colors are transferred onto
the surface of the sheet P. The sheet P with the colored
image is further conveyed in the fixing section 80 between
the heat roller 81 and the pressure roller 82, and the
colored image is thermally fixed on the sheet P. The sheet
P with the thermally-fixed image is further conveyed by
a discharge roller 83 to be ejected out of the chassis 10.
The ejected sheet P is laid in a discharge tray 12, which
is formed in an upper section of the chassis 10.

Configuration of the Developer Unit

[0041] The developer unit 61 including the toner box
100 and the developer device 200 will be described in
detail hereinbelow.
[0042] Firstly, the toner box 100 will be described. The
toner box 100 is formed to have a shape of a partially-
dented cylinder with left and right side walls 101 (see Fig.
3). The toner box 100 is installed in the developer unit
61 to be detachably attached to the developer device
200. In particular, the toner box 100 can be detached
from the developer device 200 when drawn rightward
and can be attached to the developer device 200 when
slid leftward through an opening, which is exposed when
a side cover 13 of the chassis 10 is open.
[0043] The toner box 100 is formed to have a knob
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102, which can be gripped by a user to pull the toner box
100, on an outer surface of the right side wall 101. The
toner box 100 can be attachable to and detachable from
the developer device 200 when the developer device 200
is outside the holder case 62 and outside the chassis 10
(see Fig. 2).
[0044] When the toner box 100 is installed in the de-
veloper unit 61, the toner box 100 is in a lower and ad-
joining position with respect to a developer section 201
of the developer device 200 (see Fig. 4). The developer
section 201 includes the developer roller 61C and the
supplier roller 61D.
[0045] In the toner box 100, a circumferential surface
of the cylinder is formed to have a fitting wall 110 in a
position to be adjacent to the developer device 200 when
the toner box 100 is attached to the developer device
200. The fitting wall 110 is curved inward in an arc to fit
with an inner curved surface of the adjoining developer
device 200. The fitting wall 110 is dented, in a cross-
sectional view (see Fig. 4), to center around a reference
line BL, which extends in parallel with a rotation axis 141
of an agitator 140 in the toner box 100. Description of the
agitator 140 will be given later in detail.
[0046] The fitting wall 110 is formed to have a first feed-
ing hole 111 and two first collecting holes 112. The first
feeding hole 111 is an opening, through which the toner
stored in the toner box 100 is supplied to the developer
device 200. A flow of supplying the toner through the first
feeding hole 111 is indicated by a thick solid arrow in Fig.
4. The first collecting holes 112 are openings, through
which the toner in the developer device 200 is retrieved
to be stored in the toner box 100. A flow of collecting the
toner through the first collecting holes 112 is indicated
by a thick broken arrow in Fig. 4.
[0047] The first feeding hole 111 and the first collecting
holes 112 are formed in laterally (in the right-left direction)
displaced positions. The right-left direction in the present
embodiment corresponds to the direction of the rotation
axis 140 of the agitator 140. As shown in Figs. 5A and
5B, the first feeding hole 111 is formed in the fitting wall
110 in a central area with respect to the right-left direction.
Each first collecting hole 112 is formed in vicinity of either
a left or a right side end of the fitting wall 110.
[0048] Further, as shown in the cross-sectional view
shown in Fig. 4, the first feeding hole 111 is formed in a
one-sided position closer to the front of the curvature of
the fitting wall 110. Meanwhile, the first collecting holes
112 are formed to orient downward in a lowermost posi-
tion in the curvature of the fitting wall 110.
[0049] The toner box 100 includes a first shutter 120
(see Figs. 5A and 5B), which is slidable along the curva-
ture of the fitting wall 110, to cover and expose the first
feeding hole 111 and the first collecting holes 112. The
first shutter 120 is formed in an arc to fit with the curvature
of the fitting wall 110. A right and left side edges of the
first shutter 120 is supported to be slidable along the cur-
vature of the fitting wall 110.
[0050] In particular, the first shutter 120 is slidable be-

tween a front position (see Fig. 5A), which is closer to a
front edge of the curvature of the fitting wall 110, and a
rear position (see Fig. 5B), which is closer to a rear edge
of the curvature of the fitting wall 110.
[0051] When the first shutter 120 is in the front position,
a front edge 120F of the first shutter 120 stays on or
inside a front edge 110F of the fitting wall 110. When the
first shutter 120 is in the rear position, a rear edge 120R
of the first shutter 120 stays on or inside a rear edge
110R of the fitting wall 110. In other words, the first shutter
120 is slidable within a range in the front-rear direction
corresponding to the surface of the fitting wall 110 and
does not protrude beyond the front edge 110F or the rear
edge 120R.
[0052] The first shutter 120 is formed to have two open-
ings 123. Each opening 123 is formed in an area closer
to the front edge 120F and in the vicinity of the right and
left side edges of the first shutter 120. When the first
shutter 120 is in a closing position (i.e., the front position
as shown in Fig. 5A), the first feeding hole 111 and the
first collecting holes 112 are covered with the first shutter
120. When the first shutter 120 is shifted in an opening
position (i.e., the rear position as shown in Fig. 5B), the
first feeding hole 111 is uncovered, and the openings 123
coincide with the first collecting holes 112. Accordingly,
the first collecting holes 112 and the first feeding hole
111 are exposed.
[0053] The first shutter 120 is formed to have teeth
124, which project toward a center (i.e., the reference
line BL) of the curvature of the fitting wall 110, on the
right side edge thereof. Further, the first shutter 120 is
formed to have teeth 125, which project horizontally left-
ward, on the left side edge thereof. The teeth 124, 125
become in engagement with dents 224, 225 (see Figs.
7A, 7B) respectively, which are formed in a second shut-
ter of the developer device 200, when the toner box 100
is attached to the developer device 200. The second shut-
ter 200 will be described later in detail.
[0054] Inside the toner box 100, an agitator 140 (see
Fig. 4) to stir the toner in the toner box 100 is provided.
The agitator 140 has a rotation shaft 141, a support 142,
and a plurality of wings 143 (see also Fig. 6). The rotation
shaft 141 is rotatably supported by the left and right side
walls 101. The support 142 extends from the rotation
shaft 141 radially, and the wings 143 being flexible sheets
are fixed to the support 142.
[0055] The agitator 140 is rotated by driving force from
a motor (not shown) transmitted to the rotation shaft 141.
In the present embodiment, the agitator 140 is rotated in
a clockwise direction as indicated by an arrow inside the
toner box 100 in Fig. 4. As the agitator 140 rotates, free
ends of the wings 143 sweep inner surfaces of the toner
box 100, including an inner surface of the fitting wall 110,
and the toner in the toner box 100 is stirred. In this regard,
the toner is lifted to be carried by the wings 143 toward
the first feeding hole 111.
[0056] A shape and a number of the wings 143 are
arbitrarily decided in consideration of efficiency to move
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the toner in the toner box 100 from the right and left end
areas, in which the first collecting holes 112 are formed,
toward the central area, in which the first feeding hole
111 is formed (see also Fig. 6). A configuration of such
an agitator is known; therefore detailed explanation of
that is herein omitted.
[0057] According to the present embodiment, the first
feeding hole 111 is formed in the fitting wall 110 in an
upper-stream position with respect to a point (not shown)
nearest to the rotation shaft 141 of the agitator 140 in the
rotating direction of the agitator 140. Therefore, as the
wings 143 rotate in the clockwise direction in Fig. 4, the
wings 143 moving closer to the first feeding hole 111
uplifts the toner toward the first feeding hole 111. Thus,
the toner is pushed out of the toner box 100 in the devel-
oper section 201 through the first feeding hole 111.
[0058] Next, the developer devices 200 will be de-
scribed. Each of the developer devices 200 includes the
developer section 201 and an attachment section 202,
which is arranged in a lower position with respect to the
developer section 201. The attachment section 202 is an
open-ended tubular casing, in which the toner box 100
is detachably installed.
[0059] The developer section 201 includes the photo-
sensitive drum 61A, the charger 61B, the developer roller
61C, the supplier roller 61D, the spreader blade 61E, and
an auger 240.
[0060] The photosensitive drum 16A is formed to have
a photosensitive layer on an outer surface of a conductive
drum body. The charger 61B electrically charges the pho-
tosensitive drum layer of the photosensitive drum 61A
evenly. The charger 61B is arranged in a lower rear po-
sition with respect to the photosensitive drum 61A with
a predetermined amount of clearance from the photo-
sensitive drum 61A.
[0061] The developer roller 61C carries the toner on a
surface thereof and supplies the toner to an electrostatic
latent image formed on the surface of the photosensitive
drum 61A. The supplier roller 61D is arranged in a lower
front position with respect to the developer roller 61C.
The spreader blade 61E restricts thickness of the toner
being carried on the surface of the developer roller 61C.
The spreader blade 61E is arranged in a lower position
with respect to the developer roller 61C to be in contact
with the developer roller 61C.
[0062] The developer section 201 has a curved parti-
tion 210, which is formed to fit the curvature of the fitting
wall 110 when the toner box 110 is attached to the de-
veloper device 200, in a lower section thereof. The curved
partition 210 is further formed to have a second feeding
hole 211 and second colleting holes 212. The second
feeding hole 211 is formed in a position to coincide with
the first feeding hole 111 of the toner box 100, and the
second collecting holes 212 are formed in positions to
respectively coincide with the first collecting holes 212
of the toner box 100, when the toner box 100 is attached
to the developer device 200.
[0063] The tubular section of the attachment section

202 is open at one end (i.e., at the right-side end in the
present embodiment) and closed at the other end (i.e.,
at the left-side end in the present embodiment). The left-
side end of the attachment section 202 is closed by a
left-side wall 202A. In the left-side wall 202A of the at-
tachment section 202, a sector-formed opening 202B is
formed (see Figs. 7A, 7B). The opening 202B allows a
part of the first shutter 120 to access a part of a second
shutter 220 (see Fig. 4) so that the second shutter 220
is movable in cooperation with the first shutter 120. The
configuration and the movement of the second shutter
220 in cooperation with the first shutter 120 will be de-
scribed below in detail.
[0064] The second shutter 220 is movable along cur-
vature of a lower surface of the curved partition 210 to
cover and expose the second feeding hole 211 and the
second collecting holes 212. The second shutter 220 in-
cludes a metal plate 221, which is formed to curve along
the curved partition 210, and a pair of rotary discs 222
(see Figs. 7A, 7B), which are fixed to right and left side
edges of the metal plate 221.
[0065] The metal plate 221 is arranged in a position to
vertically overlap the first shutter 120 when the toner box
100 is attached to the developer device 200. In the metal
plate 221, two openings (not shown) are formed in posi-
tions to correspond to the openings 123 of the first shutter
120.
[0066] The rotary discs 222, including a right side ro-
tary disc 222R and a left side rotary disc 222L, are ar-
ranged on the right and left ends of the developer section
201. In Figs. 7A and 7B, solely the right side rotary disc
222R appears. The rotary discs 222 are rotatable about
a rotation shaft 220A, which coincides with a reference
line BL being an axis of the arc of the curved partition 210.
[0067] When the second shutter 220 is in a closing
position (see Fig. 8), the second feeding hole 211 and
the second collecting holes 212 are covered with the met-
al plate 221. When the second shutter 220 is moved rear-
ward along the lower surface of the curved partition 210
to an opening position (see Fig. 4), the second feeding
hole 211 is uncovered, and the unshown openings in the
metal plate 221 coincide with the second collecting holes
212. In this regard, when the first shutter 120 is also in
the opening position, the second collecting holes 212 be-
come in communication with the first collecting holes 112
through the openings 123 in the first shutter 120 and the
unshown openings in the metal plate 221, and the second
feeding hole 211 becomes in communication with the
first feeding hole 111.
[0068] One of the rotary discs 222, specifically the right
side rotary disc 222R in the present embodiment, is
formed to have dents 224 (see Figs. 7A, 7B), which are
dented to orient the rotation shaft 220A of the rotary disc
222R. The dents 224 are interlocked with the teeth 124
of the first shutter 120 when the toner box 100 is attached
to the developer device 200. On the other hand, the left
side rotary disc 222L is provided with a sector-shaped
jut 223, which protrudes inward in the opening 202B and

11 12 



EP 2 317 399 B1

8

5

10

15

20

25

30

35

40

45

50

55

droops downward. The jut 223 is formed to have dents
225, which are dented horizontally to be interlocked with
the teeth 125 of the first shutter 120 through the opening
202B when the tone box 100 is attached to the developer
device 200. In other words, when the toner box 100 is
attached to the developer device 200, the teeth 124, 125
of the first shutter 120 and the dents 224, 225 of the
second shutter 220 are interlocked with each other re-
spectively. Accordingly, the first shutter 120 and the sec-
ond shutter 220 are movable in cooperation with each
other between the opening position and the closing po-
sition.
[0069] For example, when the first shutter 120 and the
second shutter 220 are in the closing position (see Fig.
8), the first shutter 120 can be moved rearward along the
curvature of the fitting wall 110. In this regard, the teeth
124, 125 push the interlocking dents 224, 225 rearward.
Accordingly, the second shutter 220 is moved rearward
along the curvature of the curved partition 210. Thus, the
first shutter 120 and the second shutter 220 are moved
to the opening position (see Fig. 4). In this regard, the
first feeding hole 111 of the toner box 100 becomes in
communication with the second feeding hole 211 of the
developer device 200, and the first collecting holes 112
become in communication with the second collecting
holes 212. Thus, the toner box 100 and the developer
section 201 become in communication with each other.
[0070] When the first shutter 120 and the second shut-
ter 220 are in the opening position (see Fig. 4), the second
shutter 200 can be moved frontward along the curvature
of the curved partition 210. In this regard, the dents 224,
225 push the interlocking teeth 124, 125 frontward. Ac-
cordingly, the first shutter 120 is moved frontward along
the curvature of the fitting wall 110. Thus, the first shutter
120 and the second shutter 220 are moved to the closing
position (see Fig. 8).
[0071] In order for a user to manipulate the first shutter
120 and the second shutter 200 easily, at least one of
the toner box 100 and the developer device 200 may be
provided with a manipulating part, such as a knob or a
handle, through which the at least one of the toner box
100 and the developer device 200 is moved in the front-
rear direction.
[0072] The auger 240 is a roller with a shaft 241 and
spirals 242, 243 to convey the toner fed through the first
feeding hole 111 (and the second feeding hole 211) to-
ward the first collecting holes 112 (and the second col-
lecting holes 212) (see Fig. 6). The shaft 241 is rotatably
supported by right and left side walls of the developer
section 201, and the spirals 242, 243 twine around the
shaft 241. The auger 240 has an axial length substantially
equivalent to an axial length of the supplier roller 61D
and is arranged in parallel with an axial direction of the
supplier roller 61D.
[0073] The spirals 242, 243 are respectively arranged
on a right side and a left side of the shaft 241, which are
divided at a lengthwise center of the shaft 241. The spirals
242, 243 twine in different directions from each other.

Accordingly, the toner in the right side area in the devel-
oper device 200 is conveyed leftward by the spiral 242,
and the toner in the left side area is conveyed rightward
by the spiral 243.

Effects of the Developer Unit

[0074] Next, circulation of the toner within the devel-
oper unit 61 and advantageous effects of the developer
unit 61 according to the embodiment will be described.
When the toner box 100 is attached to the developer
device 200, and when the agitator 140 rotates, the toner
in the toner box 100 is uplifted by the wings 143 of the
agitator 140 and tossed to the developer device 200
through the first feeding hole 111 and the second feeding
hole 211. A part of the toner supplied the developer de-
vice 200 is carried by the developer roller 61 and used
in image forming. Another part of the toner remaining in
the developer device 200 is carried rightward and left-
ward by the auger 240 to be retrieved through the second
collecting holes 212 and the first collecting holes in the
toner box 100 by use of gravity (see Figs. 4, 6).
[0075] According to the above configuration of the de-
veloper unit 61 with the agitator 140 to carry the toner to
the first feeding hole 111 (i.e., to the developer section
201) and the auger 240 to carry the toner within the de-
veloper section 201 toward the first collecting holes 112,
the toner can be circulated smoothly in the developer unit
61, in which the toner box 100 is arranged in the lower
position with respect to the developer device 200.
[0076] According to the above configuration of the de-
veloper unit 61, the first feeding hole 111 and the first
collecting holes 112 are in positions laterally (in the right-
left direction, which is parallel with the axial direction of
the rotation axis 141 of the agitator 140) displaced from
each other. The first feeding hole 111 and the first col-
lecting holes 112 are not aligned in line which is parallel
with the rotation axis 141 of the agitator 140. In other
words, the first feeding hole 111 may be formed in a po-
sition, through which the toner is easily fed to the devel-
oper device 200, and the first collecting holes 112 may
be formed in different positions, through which the toner
is easily retrieved in the toner box 100. Therefore, fluidity
of the toner between the toner box 100 and the developer
device 200 and agitation efficiency of the toner are im-
proved to be better than fluidity and agitation efficiency
of toner in a toner box and a developer device with the
first feeding hole 111 and the first collecting holes 112
being formed in laterally coinciding positions.
[0077] According to the above configuration, the first
collecting holes 112 and the second collecting holes 212
are formed to orient downward; therefore, the remaining
part of the toner in the developer section 201 can smooth-
ly drop down in the toner box 100 to be retrieved by use
of gravity.
[0078] Next, a flow of the toner to be supplied to the
developer roller 61C in the developer section 201 will be
described. The toner supplied to the developer section
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201 is carried rightward and leftward by the rotating auger
240 toward the second collecting holes 212.
[0079] According to the present embodiment, the au-
ger 240 is arranged in parallel with the axial direction of
the supplier roller 61D; therefore, the toner is carried in
the axial direction along the supplier roller 61D. Thus,
the toner can be supplied evenly to an entire lengthwise-
range of the supplier roller 61D and further to the devel-
oper roller 61C.
[0080] According to the developer unit 61 in the above
embodiment, the first collecting holes 112 and the second
collecting holes 212 are oriented downward to connect
the developer section 201 with the toner box 100. There-
fore, by use of gravity, the toner can drop down naturally
in the toner box 100, and the toner box 100 can retrieve
a substantial amount of toner from the developer device
200 efficiently without a specific mechanism to forcibly
drop the toner. In other words, one first collecting hole
112 at each side of the fitting wall 110 and one second
collecting hole 212 at each side of the curved partition
210 are substantial to retrieve the toner in the toner box
100. Meanwhile, without the forcible dropper mecha-
nism, a substantial amount of the toner can be kept in
the developer section 201 to be used for image-forming.
Therefore, a substantial amount of toner to be carried by
the auger 240 and supplied to the supplier roller 61D can
be secured, and the developer roller 61C can be supplied
with the substantial amount of toner to form an image.
[0081] Thus, according to the above embodiment, in
the developer unit 61, in which the toner box 100 is ar-
ranged in the lower position with respect to the developer
device 200, the toner is circulated smoothly between the
toner box 100 and the developer device 200, and the
toner is supplied to the developer roller 61C efficiently.
[0082] According to the above developer unit 61, the
toner box 100 is detachable from the developer device
200. Therefore, when the toner is used and runs out and
the toner box 100 no more contains the toner, solely the
toner box 100 can be exchanged with a new toner box
100. In other words, replacement of the entire developer
unit including the developer section 201 is not necessary.
Accordingly, running cost to maintain the MFP 1 can be
effectively reduced.
[0083] In the above embodiment, the first shutter 120
is slidable along the curvature of the fitting wall 110, which
has a cross-section of an arc. The arc-formed shutter
120 can be slid more stably and smoothly in parallel with
the curvature compared to a plane-slide movement of a
flat-plane shutter, which may slip on a flat surface. In
other words, smooth and stable movement of the first
shutter 120 can be maintained.
[0084] In the above embodiment, the first shutter 120
is movable between the opening position and the closing
position within the front-rear range of the curvature of the
fitting wall 110. If the first shutter 120 is movable beyond
the range corresponding to the surface of the fitting wall
110, a room to accept the protruding portion of the first
shutter 120 is required in the attachment section 202 of

the developer device 200. However, according to the
above embodiment, such a room is not necessary. Thus,
rigidity of the developer device 200 can be maintained,
and the configuration of the developer device 200 can
be simplified. Further, when the room for the protrusive
first shutter 120 is omitted, a volume of the developer
device 200 can be downsized.
[0085] In the above embodiment, the first collecting
holes 112 and the second collecting holes 212 are ori-
ented downward to connect the developer section 201
with the toner box 100; therefore, a substantial amount
of toner can naturally drop down in the toner box 100. In
this configuration, sizes of the first and second collecting
holes 112, 212 can be reduced. When the first and sec-
ond collecting holes 112, 212 are smaller, sealers (not
shown), which are provided on rims of the first and sec-
ond collecting holes 112, 212 in order to prevent toner
leakage, can be downsized. Accordingly, pressure from
the sealers to the first and second shutters 120, 220 can
be reduced. Therefore, the first and second shutter 120,
220 can be manipulated smoothly.
[0086] Although an example of carrying out the inven-
tion has been described, those skilled in the art will ap-
preciate that there are numerous variations and permu-
tations of the developer unit that fall within the spirit and
scope of the invention as set forth in the appended claims.
It is to be understood that the subject matter defined in
the appended claims is not necessarily limited to the spe-
cific features or act described above. Rather, the specific
features and acts described above are disclosed as ex-
ample forms of implementing the claims.
[0087] For example, the first feeding hole 111 and the
first collecting holes 112 may not necessarily be formed
in laterally (in the right-left direction, which is the axial
direction of the rotation axis 141 of the agitator 140), but
may be formed in same positions in the right-left direction.
[0088] For another example, the first collecting holes
112 and the second collecting holes 212 may not neces-
sarily be formed to orient downward, but may be formed
to orient obliquely downward.
[0089] Further, a number, sizes, and shapes of the first
feeding holes 111 and the first collecting holes 112 are
not limited to those described in the above embodiment.
[0090] In the above embodiment, the developer sec-
tion 201 is provided with a single supplier roller 61D; how-
ever, the developer section 201 may have a plurality of
supplier rollers 61D. When a plurality of supplier rollers
61D are provided, the auger 240 may be arranged along
solely one of the plurality of supplier rollers 61D or along
two or more of the supplier rollers 61D. Further, the de-
veloper section 201 may be provided with a plurality of
augers 240.
[0091] In the above embodiment, the developer units
61 detachable from the holder case 62 are described.
However, for example, the developer unit 200 out of the
developer unit 61 may be fixed to the holder case 62,
and the developer device 200 and the holder case 62
may constitute a unit.
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[0092] In the above embodiment, the developer unit
61 with the toner box 100 detachable from the developer
device 200 is described. However, a developer unit 61
having a toner container undetachably fixed to the de-
veloper device may be provided.
[0093] Further, in the above embodiment, the devel-
oper section 201 detachable from the attachment section
202 is described. However, the developer section 201
may be integrally formed with and undetachable from the
attachment section 202. In other words, a single frame
structure having the developer section 201 and the at-
tachment section 202 may be provided. In such a struc-
ture, a single wall/partition can be formed between the
developer section 201 and the attachment section 202
instead of the fitting wall 110 and the curved partition 210.
[0094] Further, the auger 240 to carry the toner side-
ward may be replaced with, for example, a coil spring.
[0095] Furthermore, the sheet P to have an image
formed thereon may be, for example, an OHP sheet.
[0096] In the above embodiment, the MFP 1 being an
image forming apparatus having the developer unit ac-
cording to the present invention is described. However,
the image forming apparatus may be, for example, a cop-
ier and a printer. Furthermore, the number of the devel-
oper unit 61 is not limited to four, but may be, for example,
one.

Claims

1. A developer unit for an image forming apparatus to
form an image on a recording sheet, comprising:

a developer device (200) having a developer
agent carrier (61C), which carries a developer
agent on a surface thereof and which is adapted
to supply the developer agent to a latent image
carrier (61A), and a developer agent supplier
(61D), which supplies the developer agent to the
developer agent carrier (61C); and
a developer agent container (100), which con-
tains the developer agent to be supplied to the
developer device (200),
wherein the developer agent container (100) is
formed to have a fitting wall (110), which is
curved inward at a position to be adjacent to the
developer device (200);
wherein the fitting wall (110) is formed to have
a feeding opening (111), through which the de-
veloper agent in the developer agent container
(100) is supplied to the developer device (200),
and a collecting opening (112), through which
the developer agent in the developer device
(200) is retrieved; and
wherein the developer unit (61) is further provid-
ed with:

a first conveyer (140), which is rotated about

a rotation axis (141) to sweep an inner sur-
face of the developer agent container (100)
and convey the developer agent toward the
feeding opening (111); and
a second conveyer (240), which is arranged
along the developer agent supplier (61D)
and conveys the developer agent toward
the collecting opening (112),

characterized in that the fitting wall (110) is
curved inward in an arc in cross-section to center
around a reference line (BL), which extends in
parallel with a rotation axis (141) of the first con-
veyer (140), and
the developer agent container (100) is arranged
in a lower position with respect to the developer
device (200) such that the developer agent con-
tainer (100) is under both the developer agent
supplier (61D) and the second conveyor (240)
when the developer agent container (100) is in-
stalled in the image forming apparatus.

2. The developer unit according to claim 1,
wherein the feeding opening (111) and the collecting
opening (112) are formed in positions displaced from
each other with respect to a direction of the rotation
axis (141) of the first conveyer (140).

3. The developer unit according to claim 1 or claim 2,
wherein the collecting opening (112) is formed to ori-
ent downward toward the developer agent container
(100) to connect the developer device (200) and the
developer agent container (100).

4. The developer unit according to any of claims 1-3,
wherein the developer agent container (100) is de-
tachably attached to the developer device (200).

5. The developer unit according to claim 4,
wherein the developer agent container (100) is pro-
vided with a shutter (120), which is movable along
the curvature of the fitting wall (110) to cover and
expose the feeding opening (111) and the collecting
opening (112).

6. The developer unit according to claim 5,
wherein the feeding opening (111) is formed in one
side in the curvature of the fitting wall (110); and
wherein the shutter (120) is movable within a range
between the one side and the other side opposite
from the one side in the curvature of the fitting wall
(110) along the curvature.

Patentansprüche

1. Entwicklereinheit für eine Bilderstellungsvorrichtung
zum Erstellen eines Bildes auf einem Aufzeich-
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nungsblatt, umfassend:

eine Entwicklereinrichtung (200) mit einem Ent-
wicklerträger (61C), der auf einer seiner Ober-
flächen einen Entwickler trägt und der dafür aus-
gelegt ist, den Entwickler zu einem Latentbildd-
träger (61A) zu liefern, und einem Entwicklerzu-
lieferer (61D), der den Entwickler zum Entwickl-
erträger (61C) liefert; und
einen Entwicklerbehälter (100), der den Ent-
wickler enthält, der zur Entwicklereinrichtung
(200) geliefert werden soll,
wobei der Entwicklerbehälter (100) so ausgebil-
det ist, dass er eine Anschlusswand (110) auf-
weist, die an einer Stelle einwärts gekrümmt ist,
so dass sie an die Entwicklereinrichtung (200)
angrenzt;
wobei die Anschlusswand (110) so ausgebildet
ist, dass sie eine Speiseöffnung (111), durch die
der Entwickler im Entwicklerbehälter (100) zur
Entwicklereinrichtung (200) geliefert wird, und
eine Entnahmeöffnung (112), durch die der Ent-
wickler in der Entwicklereinrichtung (200) ent-
nommen wird, aufweist; und
wobei die Entwicklereinheit (61) ferner versehen
ist mit:

einem ersten Förderer (140), der um eine
Drehachse (141) gedreht wird, um an einer
Innenfläche des Entwicklerbehälters (100)
entlang zu streichen und den Entwickler zur
Speiseöffnung (111) zu befördern; und
einen zweiten Förderer (240), der entlang
des Entwicklerzulieferers (61D) angeordnet
ist und den Entwickler zur Entnahmeöff-
nung (112) befördert,

dadurch gekennzeichnet, dass die An-
schlusswand (110) im Querschnitt in einem Bo-
gen einwärts gekrümmt ist, so dass sie um eine
Bezugslinie (BL) zentriert ist, die parallel zu ei-
ner Drehachse (141) des ersten Förderers (140)
verläuft, und
der Entwicklerbehälter (100) in Bezug auf die
Entwicklereinrichtung (200) an einer weiter un-
ten liegenden Stelle angeordnet ist, so dass der
Entwicklerbehälter (100) sowohl unterhalb des
Entwicklerzulieferers (61D) als auch des zwei-
ten Förderers (240) liegt, wenn der Entwickler-
behälter (100) in der Bilderstellungsvorrichtung
installiert ist.

2. Entwicklereinheit nach Anspruch 1,
wobei die Speiseöffnung (111) und die Entnahme-
öffnung (112) an Stellen ausgebildet sind, die in Be-
zug auf eine Richtung der Drehachse (141) des ers-
ten Förderers (140) zueinander versetzt sind.

3. Entwicklereinheit nach Anspruch 1 oder Anspruch 2,
wobei die Entnahmeöffnung (112) so ausgebildet ist,
dass sie nach unten zum Entwicklerbehälter (100)
ausgerichtet ist, um die Entwicklereinrichtung (200)
und den Entwicklerbehälter (100) miteinander zu
verbinden.

4. Entwicklereinheit nach einem der Ansprüche 1 bis 3,
wobei der Entwicklerbehälter (100) lösbar an der
Entwicklervorrichtung (200) angebracht ist.

5. Entwicklereinheit nach Anspruch 4,
wobei der Entwicklerbehälter (100) mit einem Ver-
schluss (120) ausgestattet ist, der entlang der Krüm-
mung der Anschlusswand (110) bewegbar ist, um
die Speiseöffnung (111) und die Entnahmeöffnung
(112) abzudecken und freizulegen.

6. Entwicklereinheit nach Anspruch 5,
wobei die Speiseöffnung (111) in einer Seite in der
Krümmung der Anschlusswand (110) ausgebildet
ist; und
wobei der Verschluss (120) innerhalb eines Bereichs
der Krümmung der Anschlusswand (110) zwischen
der einen Seite und der anderen Seite, die der einen
Seite gegenüberliegt, entlang der Krümmung be-
wegbar ist.

Revendications

1. Unité à développateur pour un appareil de formation
d’image pour former une image sur une feuille d’en-
registrement, comprenant :

un dispositif à développateur (200) possédant
un support d’agent développateur (61C), qui
supporte un agent développateur sur une sur-
face de celui-ci et qui est adapté pour fournir
l’agent développateur à un support d’image la-
tente (61A), et un dispositif de fourniture d’agent
développateur (61D), qui fournit l’agent déve-
loppateur au support d’agent développateur
(61C) ; et
un contenant d’agent développateur (100), qui
contient l’agent développateur destiné à être
fourni au dispositif à développateur (200),
dans laquelle le contenant d’agent développa-
teur (100) est formé pour posséder une paroi
d’ajustement (110), qui est incurvée vers l’inté-
rieur à une position pour être adjacente au dis-
positif à développateur (200) ;
dans laquelle la paroi d’ajustement (110) est for-
mée pour posséder une ouverture d’alimenta-
tion (111), à travers laquelle l’agent développa-
teur dans le contenant d’agent développateur
(100) est fourni au dispositif à développateur
(200), et une ouverture de collecte (112), à tra-
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vers laquelle l’agent développateur dans le dis-
positif à développateur (200) est récupéré ; et
dans laquelle l’unité à développateur (61) est en
outre pourvue de :

un premier transporteur (140), qui est mis
en rotation autour d’un axe de rotation (141)
pour balayer une surface intérieure du con-
tenant d’agent développateur (100) et
transporte l’agent développateur vers
l’ouverture d’alimentation (111) ; et
un second transporteur (240), qui est agen-
cé le long du dispositif de fourniture d’agent
développateur (61D) et transporte l’agent
développateur vers l’ouverture de collecte
(112),

caractérisé en ce que la paroi d’ajustement
(110) est incurvée vers l’intérieur en un arc en
section transversale pour se centrer autour
d’une ligne de référence (BL), qui s’étend en pa-
rallèle avec un axe de rotation (141) du premier
transporteur (140), et
le contenant d’agent développateur (100) est
agencé dans une position inférieure par rapport
au dispositif à développateur (200) de telle sorte
que le contenant d’agent développateur (100)
soit en dessous à la fois du dispositif de fourni-
ture d’agent développateur (61D) et du second
transporteur (240) lorsque le contenant d’agent
développateur (100) est installé dans l’appareil
de formation d’image.

2. Unité à développateur selon la revendication 1, dans
laquelle l’ouverture d’alimentation (111) et l’ouvertu-
re de collecte (112) sont formées dans des positions
déplacées l’une par rapport à l’autre par rapport à
une direction de l’axe de rotation (141) du premier
transporteur (140).

3. Unité à développateur selon la revendication 1 ou la
revendication 2,
dans laquelle l’ouverture de collecte (112) est formée
pour s’orienter vers le bas vers le contenant d’agent
développateur (100) pour raccorder le dispositif à
développateur (200) et le contenant d’agent déve-
loppateur (100).

4. Unité à développateur selon l’une quelconque des
revendications 1 à 3,
dans laquelle le contenant d’agent développateur
(100) est attaché de façon détachable au dispositif
à développateur (200).

5. Unité à développateur selon la revendication 4,
dans laquelle le contenant d’agent développateur
(100) est pourvu d’un volet (120), qui est mobile le
long de la courbure de la paroi d’ajustement (110)

pour couvrir et exposer l’ouverture d’alimentation
(111) et l’ouverture de collecte (112).

6. Unité à développateur selon la revendication 5,
dans laquelle l’ouverture d’alimentation (111) est for-
mée dans un côté dans la courbure de la paroi d’ajus-
tement (110) ; et
dans laquelle le volet (120) est mobile à l’intérieur
d’une distance entre l’un côté et l’autre côté, opposé
à l’un côté, dans la courbure de la paroi d’ajustement
(110) le long de la courbure.
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