
1  DESCRIPTION POWDER CONTAINER AND IMAGE FORMING
APPARATUS  5 TECHNICAL FIELD The present invention
relates to a powder container  that is detachably
attached to a body of an image forming  apparatus to
replenish powder such as toner consumed during  an
image forming process, and an image forming apparatus
10 including the powder container.  BACKGROUND ART An
image forming apparatus such as a composite machine
has at least two functions of a printer, a copier, or
a fax  15 machine. Toner is consumed when the image
forming apparatus is used; thus, the toner needs to be
successively  replenished into a developing unit
according to the amount  of consumption. The toner is
typically replenished into  the developing unit from a
toner container such as a toner 20 cartridge or a
toner bottle. When the toner container is  empty, it
is replaced with a new one. There is known a
cylindrical toner bottle for  replenishing toner into
the developing unit of the  conventional image forming
apparatus, such as that 25 disclosed in Japanese
Patent Application Laid Open No.  2000-338758
(hereinafter referred to as "first document").  In the
first document, the toner bottle is set in the  body
of the image forming apparatus (hereinafter,
"apparatus body") as follows. 30 First, a user pulls
out a holding stand of a toner  replenishing unit of
the apparatus body, and takes out the  empty bottle
existing on the holding stand. The user then  sets a
new toner bottle sideways in the holding stand. The 2
user pushes the holding stand with the new toner
bottle  



into the back of the toner replenishing unit.
Accordingly,  a convex part provided on the bottom of
the toner bottle  engages with a joint part at the
back of the toner 5 replenishing unit. This fixes the
position of the toner  bottle in the toner
replenishing unit. Spiral protrusions are provided on
the inner  circumferential surface of the toner
bottle. Thus, when  the joint part is rotatably driven
and the toner bottle is 10 rotated, toner contained in
the toner bottle is discharged  from an opening. The
toner discharged from the toner  bottle is replenished
to the developing unit. The toner bottle constructed
as above is relatively  low-cost in that fewer
components are used as compared to a  15 toner
container with a conveying member such as an agitator
inside. Moreover, the above toner bottle is useful for
recycling purposes, because it has a higher level of
mechanical strength as compared to a bag-shaped toner
container. 20 Because a user exchanges the toner
container, the  toner container should be easy to
exchange, and toner  scattering should be prevented so
as not to soil hands and  clothes of the user.
Moreover, toner density becomes  uneven if a stable
amount of toner is not constantly 25 discharged from
the toner container and replenished into  the
developing unit. This can cause deterioration in image
quality, such as blurring or uneven colors. Therefore,
a  stable amount of toner needs to be discharged from
the  toner container to the toner replenishing unit.
30 Various toner containers have been proposed and
implemented to meet such demands. A well known example
is  a cylindrical toner bottle that has a spiral toner
conveying part as disclosed in, for example, Japanese
3  



Patent Application Laid Open No. 2004-139031
(hereinafter  referred to as "second document"). On
one end of this toner bottle is a mouth (opening)
that has a smaller diameter than the spiral-shaped
bottle  5 body. This toner bottle is set in the
apparatus body so that the bottle axis is
substantially horizontal. Moreover,  this type of
toner bottle discharges toner from the mouth
(opening) by being rotated. Furthermore, the toner
bottle  can be set from above the apparatus, and a
grasping part 10 (handle) is provided on the toner
bottle. Thus, a user can  easily set the toner bottle
only by using his fingers. Fig. 20 is a diagram of the
toner container with the  grasping part (handle) and
the spiral toner conveying part.  As shown in Fig. 20,
a toner container 101 includes a 15 cylindrical
container body 102, a cylindrical discharge  member
(lid) 110 that is attached to a mouth (opening) 103
of the container body 102, and a grasping part
(handle) 111  is provided on the discharge member
(lid) 110. The container body 102 is connected to the
discharge member 20 (lid) 110 by engagement of a
projecting part 104 along the  outer circumference of
the container body 102 near the  mouth (opening) 103
with a claw part 112 formed on the  discharge member
(lid) 110. Accordingly, the discharge  member (lid)
110 and the container body 102 can be rotated 25
integrally. The projecting part 104 and the claw part
112  are to be engaged with a gap within a fit
tolerance (about  0.01 mm to 0.2 mm) used in machine
designing, so that the  discharge member (lid) 110 and
the container body 102 can  be rotated. An elastic
member 113 such as foamed 30 polyurethane with a
thickness of 3 mm is attached to the  discharge member
(lid) 110. Therefore, as the side surface  of the
mouth (opening) 103 of the container body 102 is
pressed against the elastic member 113, toner is
prevented 



4  from leaking from where the container body 102 and
the  discharge member (lid) 110 contact each other.
The container body 102 of the toner container 101 is
rotatably driven by a gear 106. Accordingly, toner
stored  5 inside is conveyed towards the mouth
(opening) 103 by force of a spiral toner conveying
part 105, and the toner is  discharged out of a
replenishing opening (not shown)  provided on the
circumferential surface of the discharge  member (lid)
110. To rotate the container body 102, a 10
predetermined gap is provided in the cylindrical
direction  of the toner container 101 where the
discharge member (lid)  110 overlaps with the
container body 102 (in the example in  Fig. 2, a 2 mm
gap is provided in a radial direction). In  other
words, the toner container 101 is provided with a gap
15 AL of substantially 2 mm in the radial direction
where the  discharge member (lid) 110 overlaps with
the container body  102. However, in the conventional
technology disclosed in  the first document, a user
cannot clearly feel a mechanical  20 click when
attaching the toner bottle to the apparatus body.
Thus, there is a possibility that the toner bottle is
not  set properly. Specifically, when the user sets
the toner bottle on  the holding stand pulled out from
the toner replenishing  25 unit, the user cannot feel
safe and sure that the toner bottle is set properly.
Only after the user pushes the  holding stand with the
toner bottle into the toner  replenishing unit, the
user can feel safe and sure that the  toner bottle is
set properly. 30 This means that there is a
possibility that the toner  bottle is not set properly
when the toner bottle is being  set on the holding
stand. If the holding stand is pushed  



into the toner replenishing unit with the toner bottle
not 5  properly set, components of the toner
replenishing unit or  the toner bottle can break.
Moreover, if the toner bottle  does not engage with
the joint, toner might not be  replenished properly. 5
The toner container with the grasping part (handle)
and the spiral toner conveying part disclosed in the
second  document has the following problem. When a
user sets the  toner container 101 shown in Figs. 20,
21 into the image  forming apparatus, the user holds
it with the grasping part 10 (handle) 111 to hold the
whole toner container. The  grasping part (handle) 111
is located on the discharge  member (lid) 110 at one
end of the toner container 101, and  there is the gap
within a fit tolerance between the toner  container
101 and the discharge member (lid) 110. Thus, 15 the
toner container 101 is only held at one end, and the
container body 102 tilts downward. In other words,
because  of the weight of the container body 102
including the toner  stored, the bottom side opposite
to the discharge member  (lid) 110 tilts downward. As
a result, a rotational 20 central axis Cl of the
container body 102 deviates from a  central axis C2 of
the discharge member (lid) 110, as shown  in Fig. 21.
In this state, the container body 102 can  loosen from
the discharge member (lid) 110, and a gap can  be
formed in between. If the toner container 101 is 25
attached to the apparatus body in such state, toner
leaks  out and scatters from the loose part or the
gap, by a shock  caused by the attachment. In some
cases, the toner might  be saved from leaking from the
loose part. However, if the  rotational central axis
of the container body 102 is tilted 30 when the toner
container 101 is attached to the apparatus  body, the
gear 106 deviates from the rotational central.  



axis. This creates a fluctuation and increases a
rotational torque of driving the apparatus body. 6
The present invention is made in view of the above. An
object of the present invention is to provide a powder
container and an image forming apparatus with which a
user  can clearly feel a mechanical click when
attaching the 5 container to the body of the image
forming apparatus.  Moreover, the object of the
present invention is to ensure  that the powder
container is set properly, so that the  rotational
central axis of the container body is prevented  from
deviating from the central axis of the discharge 10
member (lid part), to prevent powder scattering and a
torque increase, with a simple construction. In other
words, the object of the present invention is to
provide a  powder container and an image forming
apparatus, such that  the powder container is surely
attached to the body of the  15 image forming
apparatus. DISCLOSURE OF INVENTION It is an object of
the present invention to at least  solve the problems
in the conventional technology. 20 A powder container
according to one aspect of the  present invention,
which is detachably installed in a  container housing
unit of an image forming apparatus,  includes an
opening located at a head of the container body, and
an engaging part located at a bottom of the container
25 body, the engaging part being engaged with an
engagement  receiving part of the container housing
unit; a drive  transferring member that rotates
integrally with the  container body; and a lid
including a discharge outlet that  further discharges
powder discharged from the opening of 30 the container
body, and a shutter that opens and closes the
discharge outlet. A position of the powder container
in  



the container housing unit is determined by engaging
the  engaging part with the engagement receiving part,
and 7  operating the lid such that the shutter opens
the discharge  outlet. An image forming apparatus
according to another aspect  of the present invention
includes a powder container that 5 includes a
container body including an opening located at a  head
of the container body, and an engaging part located at
a bottom of the container body, the engaging part
being  engaged with an engagement receiving part of
the container  housing unit; a drive transferring
member that rotates 10 integrally with the container
body; and a lid including a  discharge outlet that
further discharges powder discharged  from the opening
of the container body, and a shutter that  opens and
closes the discharge outlet. A position of the  powder
container in the container housing unit is 15
determined by engaging the engaging part with the
engagement receiving part, and operating the lid such
that  the shutter opens the discharge outlet. The
powder  container is detachably installed in the
container housing  unit. The container housing unit
includes the engagement 20 receiving part with which
the engaging part of the powder  container is engaged.
A powder container according to still another aspect
of the present invention includes a container body
including a conveying part that conveys powder stored
in 25 the container body towards an opening of the
container  body; and a lid that supports the container
body such that  the container body is rotatable, and
discharges the powder  discharged from the opening
through a discharge outlet.  The lid includes a
contacting part that makes a contact 30 with the
opening; and a preventing part that prevents a gap  



from forming between the opening and the contacting
part.  The powder container is installed in an image
forming  apparatus by fixing the lid to the image
forming apparatus. 8  An image forming apparatus
according to still another aspect of the present
invention includes a powder container  that includes a
container body including a conveying part  that
conveys powder stored in the container body towards an
5 opening of the container body; and a lid that
supports the  container body such that the container
body is rotatable,  and discharges the powder
discharged from the opening  through a discharge
outlet. The lid includes a contacting  part that makes
a contact with the opening, and a 10 preventing part
that prevents a gap from forming between  the opening
and the contacting part. The powder container  in
which toner is contained can be installed the image
forming apparatus. The powder container is installed
in an  image forming apparatus by fixing the lid to
the image 15 forming apparatus. The other objects,
features, and advantages of the  present invention are
specifically set forth in or will  become apparent
from the following detailed description of  the
invention when read in conjunction with the 20
accompanying drawings. BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is an overall diagram of an image forming
apparatus according to a first embodiment and a second
25 embodiment; FIG. 2 is a cross-sectional view of an
image forming  unit in the image forming apparatus
shown in FIG. 1; FIG. 3 is a perspective view of a
toner bottle set in  the image forming apparatus
according to the first 30 embodiment shown in FIG. 1; 



FIG. 4 is a perspective view from below of the toner
bottle according to the first embodiment shown in FIG.
3;  FIG. 5 is a cross-sectional view of a head side of
the 9  toner bottle according to the first embodiment
shown in FIG.  3; FIG. 6 is a perspective view of the
toner bottle  according to the first embodiment and
the second embodiment,  5 loaded onto a bottle housing
unit; FIG. 7 is a cross-sectional view of the toner
bottle  according to the first embodiment being loaded
onto the  bottle housing unit; FIG. 8A is a
cross-sectional view of the toner bottle  10 according
to the first embodiment loaded onto another  example
of the bottle housing unit; FIG. 8B is a
cross-sectional view of the toner bottle  according to
the first embodiment loaded onto still another
example of the bottle housing unit; 15 FIG. 9 is a
front view of a case of the toner bottle  according to
the first embodiment being loaded onto the  bottle
housing unit; FIG. 10 is a front view of the case of
the toner  bottle according to the first embodiment
shown in Fig. 9  20 being rotated on the bottle
housing unit; FIG. 11 is a front view of the case of
the toner  bottle according to the first embodiment
shown in Fig. 10  after being rotated; FIG. 12 is a
perspective view of the toner bottles  25 according to
the first embodiment connected to toner  conveying
units; FIG. 13 is another perspective view of the
toner  bottles according to the first embodiment
connected to the  toner conveying units; 



30 FIG. 14 is an enlarged cross-sectional view of a
side  of an opening of the toner bottle according to
the second  embodiment; FIG. 15 is a perspective view
inside a case (bottle 10  cap) of the toner bottle
according to the second  embodiment; FIG. 16 is a
cross-sectional explanatory diagram of a  part where a
bottle body of the toner bottle and the case  5
overlap, when held, according to another embodiment of
the  second embodiment; FIG. 17 is a cross-sectional
explanatory diagram of  the part where the bottle body
of the toner bottle and the  case overlap, when set,
according to the other embodiment  10 of the second
embodiment; FIG. 18 is a perspective view inside a
case of the  toner bottle according to still another
embodiment of the  second embodiment; FIG. 19 is a
cross-sectional explanatory diagram of  15 the part
where the bottle body of the toner bottle and the
case overlap, when set, according to the still another
embodiment of the second embodiment; FIG. 20 is a
cross-sectional block diagram of a  conventional toner
bottle in a separated state; and  20 FIG. 21 is a
cross-sectional block diagram of the conventional
toner bottle in an assembled state.  BEST MODE(S) FOR
CARRYING OUT THE INVENTION A powder container and an
image forming apparatus that  25 are best modes for
carrying out the present invention will  be described
below in detail with reference to accompanying
drawings. Common or corresponding components are
denoted  by the same reference numerals and
overlapping descriptions  are simplified or omitted.
The present invention is not 



30 limited to these embodiments. An image forming
apparatus according to a first  embodiment is
described below. Fig. 1 and Fig. 2 are  diagrams for
describing the overall construction and 11  operations
of the image forming apparatus. Fig. 1 is a  diagram
of a printer as the image forming apparatus and Fig.
2 is an enlarged diagram of an image forming unit in
the  printer. 5 As shown in Fig. 1, four toner bottles
32Y, 32M, 32C,  and 32K corresponding to yellow,
magenta, cyan, and black,  respectively, are
detachably set in a bottle housing unit  31 located at
the top part in a body of the image forming  apparatus
(hereinafter, "apparatus body") 100. 10 An
intermediate transfer unit 15 is provided below the
bottle housing unit 31. Image forming units 6Y, 6M,
6C,  and 6K corresponding to yellow, magenta, cyan,
and black,  respectively, are aligned facing an
intermediate transfer  belt 8 of the intermediate
transfer unit 15. 15 As shown in Fig. 2, the image
forming unit 6Y  corresponding to yellow includes a
photoconductive drum 1Y,  and a charging unit 4Y, a
developing unit 5Y, a cleaning  unit 2Y, a
destaticizing unit (not shown), and so forth,
arranged around the photoconductive drum 1Y. An image
20 forming process (charging step, exposing step,
developing  step, transferring step, cleaning step) is
performed on the  photoconductive drum 1Y, and a
yellow image is formed on  the photoconductive drum
1Y. The three other image forming units 6M, 6C, and 6K
25 have substantially the same construction as the
image  forming unit 6Y corresponding to yellow, except
that each  uses a different color toner and forms an
different color  image. Thus, descriptions of the
three other image forming  



units 6M, 6C, and 6K are omitted, and only the image
30 forming unit 6Y corresponding to yellow is
described below.  As shown in Fig. 2, the
photoconductive drum 1Y is  rotatably driven by a
driving motor (not shown) in a  direction indicated by
an arrow R1 in Fig. 2. The surface 12  of the
photoconductive drum 1Y is uniformly charged at the
position of the charging unit 4Y (charging step).
Subsequently, at a position where a laser beam L is
irradiated from an exposing unit 7 to the surface of
the 5 photoconductive drum 1Y, an electrostatic latent
image for  yellow is formed on the surface of the
photoconductive drum  1Y by exposing/scanning
(exposing step). Subsequently, at a position where the
surface of the  photoconductive drum lY faces the
developing unit 5Y, the  10 electrostatic latent image
is developed, and a yellow toner image is formed
(developing step). Subsequently, at a position where
the surface of the  photoconductive drum 1Y faces the
intermediate transfer  belt 8 and a first
transfer-bias-roller 9Y, the toner image 15 is
transferred from the photoconductive drum lY to the
intermediate transfer belt 8 (first transferring
step). At  this step, a marginal amount of toner is
not transferred  and remains on the photoconductive
drum 1Y. Subsequently, at a position where the surface
of the  20 photoconductive drum 1Y faces the cleaning
unit 2Y, a blade  2a collects the toner remaining on
the photoconductive drum  lY (cleaning step). Finally,
at a position where the surface of the
photoconductive drum 1Y faces the destaticizing unit
(not  25 shown), electric potential remaining on the
photoconductive  drum 1Y is removed. Accordingly, the
image forming process performed on  



the photoconductive drum 1Y ends. The three other
image forming units 6M, 6C, and 6K  30 perform the
same image forming process performed by the  yellow
image forming unit 6Y as described above.
Specifically, in each of the image forming units 6M,
6C,  and 6K, the laser beam L based on image
information is 13  irradiated from the exposing unit 7
provided below the  image forming unit to the
photoconductive drum. More  specifically, the exposing
unit 7 emits the laser beam L  from a light source,
reflects the laser beam L by rotating 5 a polygon
mirror, and irradiates the laser beam L onto the
photoconductive drum through a plurality of optical
elements. Subsequently, each toner image formed on
each  photoconductive drum at the developing step is
transferred  10 on the intermediate transfer belt 8 so
as to be superposed on each other. As a result, a
full-color toner image is  formed on the intermediate
transfer belt 8. As shown in Fig. 1, the intermediate
transfer unit 15  includes the intermediate transfer
belt 8, four first 15 transfer-bias-rollers 9Y, 9M,
9C, and 9K, a second transfer  back-up roller 12, a
cleaning back-up roller 13, a tension  roller 14, an
intermediate-transfer cleaning-unit 10, and  so forth.
The intermediate transfer belt 8 is stretched  across
and supported by three rollers 12 to 14. Moreover, 20
rotation of the second transfer back-up roller 12
causes  the intermediate transfer belt 8 to rotate
endlessly in a  direction indicated by an arrow in
Fig. 1. Each of the four first transfer-bias-rollers
9Y, 9M,  9C, and 9K sandwiches the intermediate
transfer belt 8 with  25 each of the photoconductive
drums 1Y, 1M, 1C, and 1K, respectively, forming first
transfer nips. As a result, a  



transfer bias of a polarity opposite to that of toner
is  applied to each of the first transfer-bias-rollers
9Y, 9M,  9C, and 9K. 30 The intermediate transfer belt
8 rotates in the  direction indicated by the arrow,
and sequentially passes  each of the first transfer
nips of the first transfer-bias- rollers 9Y, 9M, 9C,
and 9K. As a result, each toner image 14  of the
corresponding color on each photoconductive drum FY,
1M, 1C, and 1K is transferred (first transfer) and
superposed onto the intermediate transfer belt 8.
Subsequently, at a position where the intermediate  5
transfer belt 8 with the superposed toner images faces
a  second transfer roller 19, the second transfer
back-up  roller 12 sandwiches the intermediate
transfer belt 8 with  the second transfer roller 19,
forming a second transfer  nip. The full-color toner
image formed on the intermediate 10 transfer belt 8 is
then transferred onto a transfer  material P such as
transfer paper that is conveyed to the  second
transfer nip. At this step, a marginal amount of
toner is not transferred to the transfer material P
and  remains on the intermediate transfer belt 8. 15
Subsequently, at the intermediate-transfer cleaning-
unit 10, the toner remaining on the intermediate
transfer  belt 8 is collected. Accordingly, a transfer
process performed on the  intermediate transfer belt 8
ends. 20 The transfer material P conveyed to the
second  transfer nip is conveyed from a paper feed
unit 26 located  at the bottom part in the apparatus
body 100, through a  paper feeding roller 27 and a
pair of registration rollers  28. 25 Specifically, a
plurality of transfer materials P such  



as transfer paper is stacked in the paper feed unit
26.  When the paper feeding roller 27 is rotatably
driven in a  direction indicated by an arrow R2
(anti-clockwise) in Fig.  1, the top transfer material
P is fed from a paper feed 30 port 26a towards the
pair of registration rollers 28. The pair of
registration rollers 28 stops rotating so  that the
transfer material P stops in a roller nip of the  pair
of registration rollers 28. As the full-color image 15
on the intermediate transfer belt 8 approaches the
second  transfer nip, the pair of registration rollers
28 starts  rotating to convey the transfer material P
into the second  transfer nip in synchronization with
the full-color toner 5 image. At this time, a transfer
bias (voltage) of a  polarity opposite to that of the
toner of the full-color  toner image on the surface of
the intermediate transfer  belt 8 is applied to the
second transfer roller 19. As a  result, the
full-color toner image on the surface of the 10
intermediate transfer belt 8 is transferred at once
onto  the transfer material P. Accordingly, the
intended color  image is transferred onto the transfer
material P. After the color image is transferred onto
the transfer  material P at the second transfer nip,
the transfer 15 material P is conveyed to a fixing
unit 20. In the fixing  unit 20, a fixing roller and a
pressurizing roller apply  heat and pressure to the
transfer material P to fix the  transferred color
image onto the transfer material P. Subsequently, the
transfer material P is conveyed  20 outside the
apparatus through a pair of paper ejecting  rollers
29. A plurality of the transfer materials P  ejected
outside the apparatus by the pair of paper ejecting
rollers 29 is sequentially stacked on a cover 30 as
output  images. 



25 Accordingly, an image forming process performed by
the  image forming apparatus ends. The above
description is an image forming operation  for forming
a full-color image on the transfer material P.
However, the image forming operation can be performed
by 30 using only one, two, or three of the image
forming units 6Y,  6M, 6C, and 6K, to form a
monochrome image, a 2-color image  or a 3-color image.
Next, constructions and operations of the developing
16  unit 5Y in the image forming unit 6Y is described
in detail  with reference to Fig. 2. The developing
unit 5Y includes a developing roller  51Y facing the
photoconductive drum 1Y, a doctor blade 52Y  5 facing
the developing roller 51Y, two conveying screws 55Y
provided inside developer containers 53Y, 54Y, a toner
replenishing unit 58Y that communicates to the
developer  container 54Y through an opening, a density
detecting  sensor 56Y that detects a toner density in
a developer, and 10 so forth. The developing roller
51Y includes a magnet  fixed inside, and a sleeve that
rotates around the magnet,  etc. A two-component
developer including carriers and  toner is stored in
the developer containers 53Y, 54Y. The developing unit
5Y with the above construction  15 operates as
follows. The sleeve in the developing roller 51Y
rotates in a  direction indicated by an arrow in Fig.
2. The magnet in  the developing roller 51Y forms a
magnetic field. As the  sleeve rotates, the magnetic
field causes a developer 20 carried on the developing
roller 51Y to move on the  developing roller 51Y. In
the developing unit 5Y, a proportion of toner
included in the developer (toner density) is adjusted
to be  



within a predetermined range. Specifically, as toner
is 25 consumed in the developing unit 5Y, the toner in
the toner  bottle 32Y is replenished into the
developer container 54Y,  through a toner conveying
pipe 43Y of a toner conveying  unit (see Fig. 12) and
the toner replenishing unit 58Y.  The constructions
and operations of the toner bottle 32Y 30 are
described later in detail. Subsequently, the toner
replenished in the developer  container 54Y is stirred
and mixed with the developer by  the two conveying
screws 55Y, and is circulated to and fro 17  the two
developer containers 53Y, 54Y (movement in a
horizontal direction as viewed in Fig. 2). The toner
in  the developer is friction-charged with the
carriers so as  to adhere to the carries. The toner
adhering to the 5 carriers is then carried on the
developing roller 51Y by  magnetic force on the
developing roller 51Y. The developer carried on the
developing roller 51Y is  conveyed in the direction
indicated by the arrow in Fig. 2,  and reaches a
position facing the doctor blade 52Y. The 10 amount of
the developer carried on the developing roller  51Y is
adjusted appropriately by the doctor blade 52Y. The
appropriate amount of developer is then conveyed to a
position facing the photoconductive drum lY
(developing  area). An electric field formed in the
developing area 15 causes toner to adhere to a latent
image formed on the  photoconductive drum 1Y. As the
sleeve continues rotating,  the developer remaining on
the developing roller 51Y  reaches the top part of the
developer container 53Y, where  the developer comes
off the developing roller 51Y. 20 Next, the toner
bottle that supplies toner to the  developing device
is described with reference to Figs. 3 to  13. 



As was described with Fig. 1, the four toner bottles
32Y, 32M, 32C, and 32K are detachably set in the
bottle 25 housing unit 31. At the end of a life of
each toner bottle  32Y, 32M, 32C, and 32K (when almost
all of the toner stored  is consumed and the bottle is
empty), the toner bottle is  exchanged with a new
toner bottle. Accordingly, toner of a  color
corresponding to each toner bottle 32Y, 32M, 32C, and
30 32K is replenished into the developing unit of each
image  forming unit 6Y, 6M, 6C, and 6K. First, a
construction of the toner bottle is described  with
reference to Figs. 3 to 5. 18  Fig. 3 is a perspective
view of the toner bottle 32Y. Fig. 4 is a perspective
view of the toner bottle 32Y viewed  from below. Fig.
5 is a cross-sectional view of the head  side of the
toner bottle 32Y. 5 The three other toner bottles 32M,
32C, and 32K have  substantially the same construction
as the toner bottle 32Y  containing yellow toner,
except that each contains a  different color toner.
Thus, descriptions of the three  other toner bottles
32M, 32C, and 32K are omitted, and only 10 the toner
bottle 32Y containing yellow toner is described
below. As shown in Fig. 3, the main components of the
toner  bottle 32Y are a bottle body 33Y and a case 34Y
(bottle  cap) functioning as a lid provided on the
head of the 15 bottle body 33Y. The head of the bottle
body 33Y has a gear 37Y, as a  drive transferring
member, that rotates integrally with the  bottle body
33Y, and an opening C (refer to Fig. 5). The  gear 37Y
meshes with a driving gear of the apparatus body 20
100 to rotate the bottle body 33Y in a direction
indicated  by an arrow, around a rotational axis A as
shown in Fig. 3.  



Toner stored in the bottle body 33Y is discharged
through  the opening C to a space in the case 34Y. As
shown in Fig. 4, a concaving, circular engaging 25
part 63Y is formed at a bottom part 62Y of the bottle
body  33Y. The engaging part 63Y engages with a convex
part 61Y  formed on a side wall of the bottle housing
unit 31. As shown in Fig. 5, spiral protrusions 33a
protrude  from the outer circumferential surface into
the inner 30 circumferential surface of the bottle
body 33Y. The spiral  protrusions 33a are provided to
rotate the bottle body 33Y  to discharge toner out of
the opening C. The bottle body 33Y and the gear 37Y
constructed as 19  above can be manufactured by blow
molding. As shown in Fig. 3, a handle 35Y for manually
rotating  the case 34Y, a toner outlet D (refer to
Fig. 5) for  discharging toner from the toner bottle
32Y, and a shutter 5 36Y for opening and closing the
toner outlet D, are  provided on the circumferential
surface of the case 34Y.  As shown in Fig. 5, the
shutter 36Y engages with a guide part 34b on the case
34Y, and moves along the guide  part 34b on the
circumferential surface of the case 34Y, so  10 as to
open and close the toner outlet D. A spring 44 is
provided on one end of the shutter 36Y. The urging
force  of the spring 44 causes the shutter 36Y to
close the toner  outlet D. As shown in Fig. 3, on a
side of the case 34Y is  15 provided a fitting part
38Y, formed of long and short  straight walls and a
curved wall. The fitting part 38Y  fits onto a convex
part 39Y formed on another side wall of  the bottle
housing unit 31. As shown in Fig. 5, a projection 34a
of the case 34Y  20 constructed as above is pushed in
between the gear 37Y and  



a rim part 33b of the bottle body 33Y. In other words,
the  case 34Y and the bottle body 33Y are assembled to
be relatively rotated with respect to each other in a
circumferential direction. Accordingly, the case 34Y
can  25 be manually rotated when setting the bottle
and the bottle body 33Y can be rotatably driven when
replenishing toner,  which will be described later.
Next, an operation for attaching/detaching the toner
bottle 32Y to/from the bottle housing unit 31 is
described  30 with reference to Figs. 6 to 11. Fig. 6
is a perspective view of the yellow toner  bottle 32Y
loaded onto the bottle housing unit 31 (in a
direction indicated by an arrow E). Fig. 7 is a cross
20  sectional view of Fig. 6 cut along a line Z-Z.
Figs. 9 to  11 are front views of motions of the case
34Y for setting  the bottle. As shown in Fig. 6, the
bottle housing unit 31 has  5 four bottle housing
parts 31Y, 31M, 31C, and 31K  corresponding to the
four toner bottles 32Y, 32M, 32C, and  32K. Each of
the four bottle housing parts 31Y, 31M, 31C,  and 31K
has the part 61 that engages with the engaging part
of the bottle body, and the part (not shown) that fits
with 10 the fitting part of the case. When attaching
the toner bottle 32Y to the bottle  housing unit 31 of
the apparatus body 100, the cover 30  shown in Fig. 1
is firstly opened upwards to expose the  bottle
housing unit 31. 15 Subsequently, as shown in Figs. 6
and 7, the toner  bottle 32Y is mounted on the bottle
housing part 31Y (in  the direction indicated by the
arrows). The toner bottle  32Y is set so that the
engaging part 63Y on the bottom part  62Y of the
bottle body 33Y engages with the part 61Y of the 



20 bottle housing part 31Y. At the same time, the
toner  bottle 32Y is set so that the straight wall of
the fitting  part 38Y provided on the side of the case
34Y slides along  the part 39Y of the bottle housing
part 31Y (refer to Figs.  9 and 10). Accordingly, the
toner bottle 32Y is fit in 25 between the part 61Y and
the part 39Y. This can restrict,  to some extent, the
toner bottle 32Y from trembling in a  longitudinal
direction. Because the engaging part 63Y is concaved,
the toner  bottle 32Y can stand up with the bottom
part 62Y at the 30 bottom. This facilitates the
process of filling toner into  the toner bottle 32Y at
a factory, and increases the degree  of freedom in
storing stock of toner bottles at a user's  location,
a factory, or a sales subsidiary. 21  In the present
embodiment, the part 61Y that is a cylindrical shape
and the engaging part 63Y that is a  concave circular
shape are engaged, so that the bottom of  the toner
bottle 32Y does not lift from the wall of the 5 bottle
housing unit 31. However, the shapes of the part  61Y
and the engaging part 63Y are not limited to these
examples; for example, they can be shaped as shown in
Figs.  8A, 8B. In Fig. 8A, the part 61Y has a tapering
shape that  is engaged with the concave engaging part
63Y. In Fig. 8B, 10 the part 61Y includes a plate 61Ya
that is a circular disk  or a cross-shaped disk that
is engaged with the concave  engaging part 63Y.
Moreover, the engaging part 63Y can be  a concave and
tapering shape (not shown). After the toner bottle 32Y
is set as shown in Fig. 7,  15 a user grasps the
handle 35Y of the toner bottle 32Y, and  rotates the
case 34Y. Accordingly, the position of the  toner
bottle 32Y is finally set in the bottle housing part
31Y. 



Motions of the case 34Y for setting the toner bottle
20 32Y are described below. As shown in Fig. 9, the
case 34Y is mounted so that  the straight wall of the
fitting part 38Y slides along the  part 39Y of the
bottle housing part 31Y (in a direction  indicated by
an arrow E). As described with Figs. 6 and 7, 25 the
engaging part 63Y of the bottle body 33Y engages with
the part 61Y of the bottle housing part 31Y. When the
toner bottle 32Y is set on the bottle housing  part
31Y, the straight wall of the fitting part 38Y is in
contact with the part 39Y of the bottle housing part
31Y, 30 as shown in Fig. 10. The shutter 36Y of the
case 34Y is  urged by the spring 44 to a position that
blocks the toner  outlet D (locked at a position of a
first stopper 45a). From the position shown in Fig.
10, the handle 35Y is 22  moved in a direction
indicated by an arrow F. Accordingly,  the case 34Y
rotates in the direction indicated by the  arrow F.
The case 34Y stops rotating when a part of the  wall
of the fitting part 38Y is blocked by the part 39Y (as
5 shown in Fig. 11). The toner outlet D is rotated as
the case 34Y is  rotated, and finally stops at the
bottom position (as shown  in Fig. 11). Moreover,
rotation of the shutter 36Y is  blocked by a stopping
part 31a of the bottle housing part 10 31Y. Thus, an
edge of the shutter 36Y presses against the  spring 44
that is held by a second stopper 45b at one end,  so
that the shutter 36Y opens the toner outlet D. As the
shutter 36Y opens the toner outlet D when the  case
34Y is rotated, the fitting part 38Y fits to the part
15 39Y, so that the position of the toner bottle 32Y
is fixed  in the bottle housing part 31Y. Therefore, a
user clearly feels a mechanical click  



when attaching the toner bottle 32Y, so that he knows
that  the toner bottle 32Y has been set. This prevents
the user 20 from failing to properly set the toner
bottle 32Y. This  prevents toner from not being
replenished properly, and  prevents components of the
toner bottle 32Y and the bottle  housing part 31Y from
breaking. Particularly, because the engaging part 63Y
engages  25 with the part 61Y at the bottom part 62Y
of the toner  bottle 32Y, the bottom part 62Y is
prevented from lifting  when the bottle body 33Y is
rotatably driven. When the  bottle body 33Y is
rotatably driven, the engaging part 63Y  and the part
61Y are rubbed against each other; therefore, 30 the
engaging part 63Y and the part 61Y are preferably made
of a material with a low friction coefficient. When
the toner bottle 32Y is removed from the bottle
housing part 31Y, a user performs a procedure opposite
to 23  the procedure of attaching the toner bottle
32Y.  Specifically, the user rotates the handle 35Y of
the toner  bottle 32Y in the opposite direction
(opposite to the  direction indicated by the arrow F
in Fig. 11). 5 Accordingly, the fitting part 38Y of
the case 34Y is  released from the part 39Y of the
bottle housing part 31Y.  At the same time, the
shutter 36Y moves relatively and  closes the toner
outlet D. The user holds the handle 35Y  while he
releases the engaging part 63Y from the part 61Y, 10
and pulls out the toner bottle 32Y upwards. Next, the
toner conveying unit that conveys toner from  inside
the toner bottle 32Y set in the bottle housing unit
31 to the developing unit 5Y is described with
reference to  Figs. 12 and 13. 15 Fig. 12 is a front
perspective view of the toner  bottles 32Y, 32M, 32C,
and 32K set in the bottle housing  



unit 31 and connected to toner conveying units 40Y,
40M,  40C, and 40K, respectively. Fig. 13 is a side
perspective  view of the toner bottles 32Y, 32M, 32C,
and 32K connected 20 to the toner conveying units 40Y,
40M, 40C, and 40K,  respectively. The bottle housing
unit 31 is omitted from  Figs. 12 and 13. The toner
conveying units 40Y, 40M, 40C, and 40K are  fixed next
to the intermediate transfer unit 15 (at the  25 back
of the apparatus body 100). The toner outlets of toner
bottles 32Y, 32M, 32C, and 32K and the toner
replenishing unit 58Y of the developing unit 5Y are
positioned next to the intermediate transfer unit 15.
The four toner conveying units 40Y, 40M, 40C, and 40K
30 have the same construction except that each conveys
a  different color toner. Thus, only the toner
conveying unit  40Y for conveying yellow toner is
described. As shown in Fig. 12, the toner conveying
unit 40Y 24  mainly includes a driving motor 41Y and a
driving gear 42Y  functioning as a driving unit, and
the toner conveying pipe  43Y. Inside the toner
conveying pipe 43Y is a flexible  conveying coil (not
shown). The driving gear 42Y meshes 5 with the gear
37Y (drive transferring member) of the toner  bottle
32Y. Thus, when the driving gear 42Y is driven, the
bottle body 33Y of the toner bottle 32Y is rotated.
The bottle body 33Y is rotated to discharge toner in
accordance with consumption of toner in the developing
unit  10 5Y. Specifically, when the density detecting
sensor 56Y in the developing unit 5Y shown in Fig. 2
detects a shortage  in toner density in the developer
container 54Y, the  driving motor 41Y is activated by
signals from a control  unit. 15 As described earlier,
the spiral protrusions 33a are  



formed on the inner surface of the bottle body 33Y of
the  toner bottle 32Y. Accordingly, as the bottle body
33Y  rotates, the toner is conveyed from the bottom
part 62Y of  the bottle body 33Y to the case 34Y at
the head of the 20 bottle body 33Y. Then the toner is
discharged from the  opening C of the bottle body 33Y,
passes through the space  in the case 34Y, and is
discharged outside the bottle from  the toner outlet
D. The toner discharged from the toner bottle 32Y
drops  25 to a toner receiving part (not shown) in the
toner  conveying unit 40Y. The toner receiving part
communicates  to the toner conveying pipe 43Y. By
activating the driving  motor 41Y, the bottle body 33Y
rotates, and the conveying  coil in the toner
conveying pipe 43Y rotates. Accordingly 30 the toner
that dropped to the toner receiving part is  conveyed
in the toner conveying pipe 43Y, and is  replenished
into the toner replenishing unit 58Y in the
developing unit 5Y. 25  As described above, in the
image forming apparatus according to the first
embodiment, the engaging part 63Y  formed at the
bottom part 62Y engages with the part 61Y of  the
bottle housing part 31Y. Moreover, the position of the
5 toner bottle 32Y is fixed in the bottle housing part
31Y by  rotating the case 34Y so that the shutter 36Y
opens the  toner outlet D. Accordingly, a user clearly
feels a  mechanical click when attaching each toner
bottle 32Y, 32M,  32C, and 32K to the apparatus body
100. This prevents the 10 user from failing to
properly set the toner bottles 32Y,  32M, 32C, and
32K. In the present embodiment, only toner is stored
in the  toner bottles 32Y, 32M, 32C, and 32K. However,
in another  type of an image forming apparatus in
which a two-component 



15 developer containing toner and carriers is provided
to the  developing unit 5, the two-component developer
can be  stored in the toner bottles 32Y, 32M, 32C, and
32K. Next an image forming apparatus according to a
second  embodiment is described below. 20 In the first
embodiment, the engaging part formed at  the bottom
part of the bottle body engages with the part on  the
bottle housing part. Moreover, the position of the
toner bottle is fixed in the bottle housing part by
rotating the case so that the shutter opens the toner
25 outlet. In the second embodiment, ribs are provided
in the  case of the toner bottle. The ribs prevent
gaps from  forming between a holder part of the case
and the opening  of the bottle body that are in close
contact with each  other. Moreover, the ribs prevent a
gap from forming 30 between the holder part of the
case and the opening of the  bottle body when the case
is attached to the apparatus body.  The overall
construction of the image forming apparatus according
to the present invention is the same as 26  that of
the first embodiment as shown in Fig. 1. Moreover,
the construction of the image forming unit is the same
as  that of the first embodiment as shown in Fig. 2.
Furthermore, the state of the toner bottle mounted on
the 5 bottle housing unit in the image forming
apparatus  according to the present embodiment is the
same that of the  first embodiment as shown in Fig. 6.
Fig. 14 is a cross-sectional view of the top end of
the toner bottle 32Y according to the present
embodiment.  10 The three other toner bottles 32M,
32C, and 32K have substantially the same construction
as the toner bottle 32Y  containing yellow toner,
except that each contains a  different color toner.
Thus, only the toner bottle 32Y  



containing yellow toner is described below; however,
the 15 present embodiment is also applicable to the
three other  toner bottles 32M, 32C, and 32K. In Fig.
14, the toner bottle 32Y includes a  cylindrical
bottle body 133 as a container body. A  cylindrical
case 140 (bottle cap) functioning as a lid is 20
provided on an opening 135 at the top end of the
bottle  body 133. The case 140 rotates in relation
with the bottle  body 133. The bottle body 133
includes spiral protrusions  (spiral conveying part)
136 that convey toner towards the  opening 135, when
the bottle body 133 rotates. The case 25 140 includes
a cap part 141 that has a toner outlet (toner
replenishing opening) 144 provided at the bottom of
the  circumferential surface. A holder part 142 is
fixed to the  cap part 141, and attaches the cap part
141 to the bottle  body 133. A claw part 143 provided
on the holder part 142 30 engages with a gap of the
bottle body 133, so that the case  140 and the bottle
body 133 are relatively rotated with  respect to each
other. A seal 145 is provided where the  bottle body
133 and the cap part 141 join, to prevent toner 27
from leaking from this part. The holder part 142 of
the  case 140 includes a handle 146 and a shutter 147.
Moreover,  a bottle gear 134 is provided near where
the case 140 is  attached to the bottle body 133. The
bottle gear 134 is an 5 input gear used as an input
part, and is formed integrally  with the bottle body
133. When attaching the toner bottle 32Y to the
apparatus  body 100, the cover 30 shown in Fig. 1 is
firstly opened  upwards to expose the bottle housing
unit 31. As shown in 10 Fig. 6, after the toner bottle
32Y is mounted on the bottle  housing part 31Y, a user
rotates the handle 146. This  rotates the case 140
that is formed integrally with the  



handle 146, and moves the shutter 147 along a
circumferential direction on the case 140 so as to
open the  15 toner outlet (toner replenishing opening)
144. At the same  time, the case 140 and the bottle
housing part 31Y are  connected and fixed to each
other. This mechanism is not  the main point of the
present invention; thus, a detailed  description is
omitted. The bottle gear 134 of the toner 20 bottle
32Y set in the bottle housing part 31Y meshes with,
and is driven by, the driving gear (not shown) of the
apparatus body 100. On the other hand, when the toner
bottle 32Y is  detached from the apparatus body 100, a
user rotates the 25 handle 146 in an opposite
direction. Accordingly, the case  140 is released from
the bottle housing part 31Y. At the  same time, the
shutter 147 closes so as to close the toner  outlet
(toner replenishing opening) 144. The user holds  the
handle 146 while he detaches the toner bottle 32Y from
30 the apparatus body 100. Because the toner bottle
32Y can  be attached to/detached from the apparatus
body 100 from  above, the process of replacing the
toner bottle 32Y is  easy to understand, and easy to
carry out. Moreover, 28  because the case 140 has the
handle 146, the toner bottle  32Y can be easily fixed
to the bottle housing unit 31 by  rotating the case
140. When the toner bottle 32Y is  detached from the
apparatus body 100, the shutter 147 does 5 not open
even if the handle 146 of the case 140 is rotated.
Thus, when replacing the toner bottle 32Y, the toner
is  prevented from spilling out by accident, because
the  shutter 147 is kept shut. As described above, the
handle 146 is held when 10 attaching/detaching the
toner bottles 32Y, 32M, 32C, and  32K. Thus, because
only one end of the toner bottle 32Y is  



held, the central rotational axis of the bottle body
133  deviates from that of the case 140. This causes
problems  such as toner scattering and an increase in
driving torque. 15 Accordingly, in the present
invention, ribs 148 are  provided on the inner
circumferential surface as preventing  members, so as
to narrow a gap where the bottle body 133 of  the
toner bottle 32Y overlaps with the case 140. As shown
in Figs. 14 and 15, the ribs 148 are located at a side
20 opposing the handle 146 with respect to the central
axis of  the case 140. As described above, the case
140 has ribs 148 provided  on the side opposing the
handle 146. Accordingly, even  when a user holds the
handle 146 while rotating the toner 25 bottle 32Y
while setting it into the apparatus, and only  one end
of the toner bottle 32Y is held, the ribs 148  prevent
the bottle body 133 from loosening from the case  140.
This prevents a gap from being formed between the
case 140 and the bottle body 133, so as to prevent
toner 30 scattering. Moreover, the case 140 is
prevented from  falling off, or nearly falling off,
from the bottle body  133. This prevents toner
scattering and a torque increase.  Furthermore, when
the bottle body 133 is rotated, the ribs 29  148
restrict the central rotational axis of the bottle
body  133 from deviating too far from a predetermined
position,  such that a gap is not formed between the
opening 135 and  the holder part 142. Accordingly, the
central rotational 5 axis of the bottle body 133 is
kept from deviating largely  from the predetermined
position, thus preventing a torque  increase.
Moreover, because the preventing members are ribs 148,
an area of the preventing members contacting the
rotating  10 bottle body 133 is small. This reduces
torque caused by 



contacting the bottle body 133. Furthermore, according
to the present embodiment,  there are three ribs 148
extending in parallel to the  central axis of the case
140, as shown in Fig. 15 to 17. A 15 rib 148a is
located opposite to the handle 146, and ribs  148b are
located on both sides of the rib 148a. The rib  148a
prevents the bottle body 133 from falling off, or
nearly falling off, from the case 140, by its own
weight.  When the toner bottle 32Y is being set in the
apparatus, 20 the rib 148a and the ribs 148b prevent
the bottle body 133  from falling off, or nearly
falling off, from the case 140,  due to a load applied
from the handle 146. This prevents  toner scattering
and a torque increase. The number of ribs  148 is not
limited to three; any number of ribs 148 can be 25
provided. However, too many ribs 148 can possibly
increase  a sliding load when the bottle body 133
rotates; thus, it  is preferable to have only a few
ribs 148. Fig. 18 is a perspective view of the case
140  according to another embodiment of the present
invention.  30 In the present embodiment, a
hemispherical projection 149 is provided as the
preventing member at a position opposite  to the
handle 146, similarly to the rib 148. Because the
preventing member is the hemispherical projection 149
30  provided at the edge of the case 140, an area of
the  preventing member contacting the rotating bottle
body 133  is considerably small. This reduces torque
caused by  contacting the bottle body 133. 5 Still
another embodiment is shown in Fig. 19. To  prevent
the bottle body 133 from tilting downward by  gravity
after being set in the apparatus, another rib 148c  or
the projection 149 is preferably provided at a
position  corresponding to the bottom of the case 140.
With this 



10 construction, the rib 148a and the ribs 148b
prevent, at  three locations, the bottle body 133 from
tilting downward  when a user holds the handle 146.
Moreover, the rib 148c  prevents the toner bottle body
133 from tilting downward  when the bottle is set and
driven in the apparatus. 15 An optimal height of the
rib 148 was examined, using  ribs of different
heights. Results are shown in table 1.  The ribs used
for this experiment satisfies the following
condition: as shown in Figs. 16 and 17, when the
central  axis of the bottle body 133 and that of the
case 140 are 20 aligned, a gap AL where the bottle
body 133 overlaps with  the case 140 is 2 mm. Based on
this condition, four ribs  each forming a gap (3
between the bottle body 133 of 0 mm,  0.5 mm, 1.0 mm,
and 1.5 mm, were used. 31  [Table 1] Gap(3(mn) Toner
scattering Rotatability of toner  bottle  0 O(Does not
X(Rib rubs toner bottle and scatter) increases load)
0.5 O(Does not O(Good)  scatter) 1 O (Does not O
(Good)  scatter) 1.5 X(Scatters) X(Axis shifts and
increases  load)  As shown in Table 1, the ribs that
form a gap R of 1 mm and 0.5 mm did not cause toner
scattering, and  rotatability of the container was
good. The rib that forms  5 a gap R of 0 mm did not
cause toner scattering but deteriorated the
rotatability of the container due to a  large load
caused by the rib 148 rubbing against the toner
bottle. Moreover, the rib that forms a gap Q of 1.5 mm



caused toner scattering and deteriorated the
rotatability 10 of the container because the central
axis shifted and  increased the rotating load. The
results say that when the gap AL is 2 mm, the  height
of the rib 148 is preferably about 1 mm to 1.5 mm.
Favorable embodiments of the present invention are 15
described above. However, the present invention is not
limited to these embodiments, and various changes can
be  made. For example, in the second embodiment, the
toner  bottle was taken as an example of the powder
container.  20 However, the powder container is not
limited to the toner bottle; the powder container can
be a container for storing 32  a developer that is a
mixture of toner and carriers, or  just carriers. As
described above, in the image forming apparatus
according to the second embodiment, the case 140
includes 5 ribs 148 that prevent a gap from forming
between the holder  part 142 and the opening 135 that
are in close contact with  each other. Moreover, the
ribs 148 prevent a gap from  forming between the
holder part 142 and the opening 135  when the case 140
is attached to the apparatus body 100. 10 Accordingly,
even when a user holds the handle 146 while  setting
the toner bottle into the apparatus, and only one  end
of the toner bottle is held, the ribs 148 prevent the
bottle body 133 from loosening from the case 140. This
prevents a gap from being formed between the case 140
and 15 the bottle body 133, so that toner scattering
is prevented.  Moreover, after the case 140 is set in
the predetermined  position of the apparatus body 100,
the case 140 is rotated  to be engaged with the
engaging part of the apparatus body  100. Furthermore,
when the bottle body 133 is rotated, the 



20 ribs 148 restrict the central rotational axis of
the bottle  body 133 from deviating too far from a
predetermined  position, such that a gap is not formed
between the opening  135 and the holder part 142.
Accordingly, the central  rotational axis of the
bottle body 133 is kept from 25 deviating largely from
the predetermined position, thus  preventing a torque
increase. The present invention is not limited to
these  embodiments. It is clear that various changes
may be made  without departing from the scope of the
present invention. 30 Moreover, the numbers of
components, positions, shapes are  not limited to
these embodiments, and may be changed to  preferable
numbers of components, positions, shapes to  carry out
the present invention. 33  Although the invention has
been described with respect to a specific embodiment
for a complete and clear  disclosure, the appended
claims are not to be thus limited  but are to be
construed as embodying all modifications and 5
alternative constructions that may occur to one
skilled in  the art that fairly fall within the basic
teaching herein  set forth. 34  CLAIMS 1. A powder
container that is detachably installed in a  container
housing unit of an image forming apparatus, the
powder container comprising: 5 a container body
including an opening located at a head of the
container  body; and an engaging part located at a
bottom of the  container body, the engaging part being
engaged with an  10 engagement receiving part of the
container housing unit; 



a drive transferring member that rotates integrally
with the container body; and a lid including a
discharge outlet that further discharges powder  15
discharged from the opening of the container body; and
a shutter that opens and closes the discharge  outlet,
wherein the engaging part is engaged with the
engagement  receiving part, and the lid is operated
such that the 20 shutter opens the discharge outlet,
wherein a position of  the powder container in the
container housing unit is  determined simultaneously
when the shutter opens the  discharge outlet, wherein
the engaging part is formed in a concave  25 and
circular shape, and the engagement receiving part is
formed in a convex and circular shape. 2. 2. The
powder container according to claim 1,  wherein the
lid includes a fitting part that fits to a  30
counterpart of the container housing unit in
conjunction with opening of the discharge outlet. 3.
The powder container according to claim 1, wherein the
35  drive transferring member is a gear located on a
circumferential surface of the container body and on a
side  of the opening. 5 4. The powder container
according to claim 1, wherein the  container body
includes a spiral protrusion on an inner
circumferential surface. 5. The powder container
according to claim 1, wherein the  10 container body
stores toner. 6. The powder container according to
claim 5, wherein the  container body further stores a
carrier. 15 7. An image forming apparatus comprising a
powder  



container that includes a container body including an
opening located at a head of the container  body; and
20 an engaging part located at a bottom of the
container body, the engaging part being engaged with
an  engagement receiving part of the container housing
unit; a drive transferring member that rotates
integrally  with the container body; and 25 a lid
including a discharge outlet that further discharges
powder  discharged from the opening of the container
body; and a shutter that opens and closes the
discharge  outlet, wherein 30 the engaging part is
engaged with the engagement  receiving part, and the
lid is operated such that the  shutter opens the
discharge outlet, wherein a position of the powder
container in the 36  container housing unit is
determined simultaneously when  the shutter opens the
discharge outlet, wherein the engaging part is formed
in a concave and  circular shape, and the engagement
receiving part is formed  5 in a convex and circular
shape, wherein the powder container is detachably
installed in the container housing  unit, and the
container housing unit includes the engagement
receiving part with which the engaging part of the
powder  10 container is engaged. 8. The image forming
apparatus according to claim 7,  wherein the container
housing unit includes a counterpart  to which a
fitting part of the lid fits in conjunction with 15
opening of the discharge outlet. 



9. The image forming apparatus according to claim 7,
wherein the image forming apparatus includes a driving
unit  that transfers a drive to the drive transferring
member. 20 10. A powder container comprising: a
container body including a conveying part that
conveys powder stored in the container body towards an
opening of the container body; and 25 a lid that
supports the container body such that the  container
body is rotatable, and discharges the powder
discharged from the opening through a discharge
outlet,  wherein the lid includes 30 a contacting part
that makes a contact with the  opening; and a
preventing part that prevents a gap from  forming
between the opening and the contacting part, and 37
the powder container is installed in an image forming
apparatus by fixing the lid to the image forming
apparatus,  wherein the lid supports the container
body such that the  container body is rotatable as a
claw of the lid is engaged 5 with a groove which is
arranged in a vicinity of the  opening of the
container body, wherein the preventing part,  in
comparison to the claw, is located closer to a bottom
of  the container body in a rotational axis direction
of the  container body. 10 11. The powder container
according to claim 10, wherein  the lid is rotated to
be engaged with an engaging part  of the image forming
apparatus after being set in a  predetermined position
of the image forming apparatus to 15 install the
powder container in the image forming apparatus,  



and the preventing part prevents the gap from forming
between the opening and the contacting part by
restricting  a rotational central axis of the
container body from being 20 deviated from a
predetermined position when the lid is  rotated by
more than a predetermined amount. 12. The powder
container according to claim 11, wherein  the lid
includes a handle for a user to grasp, and  25 the
preventing member is a rib that is parallel to an
axial direction of the powder container, and is
positioned  opposite to the handle with respect to the
rotational  central axis. 30 13. The powder container
according to claim 11, wherein  the lid includes a
handle for a user to grasp, and  the preventing member
is hemispherical, and is positioned opposite to the
handle with respect to the 38  rotational central axis
on an edge of the lid near the  container body. 14.
The powder container according to claim 12, wherein a
5 plurality of preventing members is provided. 15. An
image forming apparatus comprising a powder  container
that includes a container body including a conveying
part that  10 conveys powder stored in the container
body towards an  opening of the container body; and a
lid that supports the container body such that the
container body is rotatable, and discharges the powder
discharged from the opening through a discharge
outlet,  15 wherein the lid includes a contacting part
that makes a  contact with the opening, and a
preventing part that  prevents a gap from forming
between the opening and the  



contacting part, 20 the powder container in which
toner is contained can  be installed the image forming
apparatus, and the powder container is installed in an
image forming  apparatus by fixing the lid to the
image forming apparatus. it 


