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Developing Cartridge Having Support Member

for Rotatably Supporting Developing Device,

and Developing Apparatus

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a developing
apparatus and a developing cartridge used with an
image forming apparatus such as a copying machine, a
printer and the like and particulgrly used with a color
image forming apparatus. )

Related Background Art

In full-color image forming apparatuses, a

developing unit including an yellow developing device,

a magenta developing deviéé, a cyan developing device
and a black developing device is rotated to face a
selected developing device to an image bearing member.

When such a developing unit is rotated, since
it is feared that deveioper leaks from the unit or the
developer is scéttered, it is deéirable to prevent
postures or attitudes of the developing deﬁices from
changing.

Further, at a connection portion between each
developing device and its developer replenishing
portion, since the-separatidn and connection are-
effected in order to switch the developing devices for

developing a latent image formed on the image bearing
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member, the developer was particularly apt to be
leaked. Further, in order to exchange a develobing
device a service life of which was expired, such a
developing device must be exchanged bf a new one by
an expert and the maintenance must also be performed-
by the expert. To avoid this, it is considered that
each of the developing devices is made as a cartridge.
However, when the postures of the developing
devices afe maintained in a steady condition, since
the developing devices are rotated with respect to the
developing unit, it is necessary to provide peripheral
gaps between the developing devices and the developing
unit. In this case, it is difficult to mount the

developing cartridges on the developing unit with the

‘peripheral gaps.

A concern of the present invention is to provide
a developing apparatds in which a plurality of devéloping
devices are made as respective cartridges.

. Another concernof the pfééeht invention is to
provide a developing apparatus in which developing
devices can be shifted while maintaining postures thereof
iﬁ a steady condition.

A further concern of the present invention is
to provide a developing cartridge which can be éasily

mounted.
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An embodiment of the present invention

provides a developing cartridge comprising a
containing portion for containing developer, a
developing device having a bearing member for bearing
or carrying the developer, a support member adapted to
rotatably support the developing device and having an
opening portion, and lock means for locking the
rotation of.the developing device with respect to the

support member at a position where the bearing member

is out of the opening portiopn.

Another embodiment of the present invention

provides a developing apparatus comprising a

developing cartridge including a rotatable developing
unit, a containing portibn for containing developer,
a developing device having a bearing member for
bearing or carrying the developer, and a support
member having an opening portion and adapted to
rotatabiy support the developing device and supported
non-rotatably with respect to the developing unit; and
a rotation means for rotating the developing device
ﬁith respect to the support member when the developing
unit is rotated.

Other concerns of the present invention will

be apparent from the following detailed explaﬁation.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing the entire
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construction of an image'forming apparatus having a
developing cartridge aécording to the present iﬁvention;

Fig. 2 is a perspective view showing a method
for mounting a drum cartridge and a waste toner
container provided ih'the image forming apparatus of
Fig. 1;

Fig. 3 is a perspective view of the drum
cartridge; |

Fig. 4 is a perspective view showing a condition
that a protection member is removed when the drum
cartridge is mounted;

Fig. 5 is an end view of the drum cartridge:

Fig. 6 is a sectional view showing a condition
that an eccentric member is provided on a central
shaft of an image bearing member arranged in the drum
cartridge;

Fig. 7 is a side view, partially in section,
showing a method for mounting a switching mechanism
for switching a developing cartridge arranged in the
image forming apparatus of Fig. 1 onto a holding
member;-

Fig. 8 is a sectional view of the developing
cartridge of Fig. 7;

Fig. 9 is a front view showing a developing
device drive mechanism and a side plate of the
developing cartridge switching mechanism;

Fig. 10 is a sectional view of a developing
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cartridge of an image forming apparatus according to
a second embodiment of the present invention;

Fig. 11 is a perspective view of the developing
cartridge of Fig. 10;

Fig. 12 is a sectional view showing a method
for securing a developing device of the developing
cartridge to a support container;

Figs. 13A and 13B are sectional views éhowing
a condition that the sécuring is being released by
mounting the developing cartridge onto a holding_
member;

Fig. 14 is a front-view showing a developing
cartridge holding member and a developing cartridge
mounted to thé holding member in an image forming
apparatus according to a third embodiment of the
present invention;

Fig. 15 is a side view, partially in section,
showing a method for mounting a developing cartridge
to a holding member in an image forming apparatus
according to a fourth embodiment of the present
invention;

Fig. 16 is a front view showing a. developing
device drive mechanism and a side plate of a developing
cartridge switching mechaniém;

Fig. 17 is a sectional view showing a method
for driving a driven portion of the developing

cartridge and the developing cartridge switching
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mechanism;

Fig. 18 is a front view of another posture
control mechanism provided in the developing cartridge
switching mechanism;

Fig. 19 is a front,view of the developing
cartridge a posture of which is oriented upwardly by
the control mechanism of Fig. 18;

Fig. 20 is a control flow chart;

Figs. 21A to 21C are front views showing a
posture control of a developing device of a developing
cartridge in an image forming apparatus according to a
fifth embodiment of the present iﬁvention;

Fig. 22 is a block diagram of a control medhanism
for the posture control;

Fig. 23 is a control flow chart;

Fig. 24 is a flow chart showing a method for

performing a posture control of a developing cartridge

in an image forming apparatus according to a sixth

embodiment of the present invention;

Figs. 25A and 25B are front views showing the
change in the posture of the developing cartridge
effected by the control of Fig. 24;

Fig. 26 is a.front view of a developing cartridge
and a switching mechanism therefor in an image forming
apparatus according to a seventh embodiment of the
present invention;

Fig. 27 is a front view showing a condition that



(3]

10

15

20

25

a sheet member is mounted on a holding member of the
developing cartridge switching mechanism;

Fig. 28 is a front view showing a developing
device drive mechanism supporting side plate of a
developing cartridge switching mechanism in an image
forming apparatus according to an eighth embodiment of
the present invention; “

Fig. 29 is a side view showing a conditien that
a rotary shaft of a developing device of a developing
cartridge is being fitted in a coupling member provided
on the side plate of Fig:eEB;

Fig. 30 is a front view showing a condition
that a developing cartridge switching mechanism is
secured to a holding member in an image forming
apparatus according to a ninth embodiment of the present
invention;

Figs. 31A and 3;B are views showing a developing
cartridge holding mechanism for performing the securing
of Pig. 30;

Fig. 32 is a side view of a securing hook
provided on a developing cartridge;

Fig. 33 is a front view of a developing cartridge
in an image forming apparatus according to a tenth
embodiment of the present invention;

Fig. 34 is a front view showing a condition that
a developing posture of the developing cartridge of Fig.

33 is achieved after the cartridge is mounted on a-
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switching mechanism of the image forming apparatus;
Fig. 35 is a perspective view of the developing
cartridge of Fig. 33;
Fig. 36 is a perspective view showing a

condition that the developing cartridge of Fig. 33

' is being mounted on a rotary member of the developing

cartridge switching mechanism;

Fig. 37 is a front view of the switching
mechanism on which the developing cartridge of Fig..33-
is mounted; |

Fig. 38 is a side view showing a condition
that the developing cartridge of Fig. 33 is being
mounﬁed on the rotary member of the developing cartridge
switching mechanism; - B

Fig. 39 is a side view showing a condition that
a lock member of the developing cartridge is unlocked
by the mounting of Fig. 38;

Fig. 40 is a side view éﬁowing another example
of a posture control mechanism;

Fig. 41 is a front view of a developing cartridge
switching mechanism in an image forming apparatus
according to an eleventh embodiment of the present
invention; and

Fig. 42 is a front view of a developing cartridge
switching mechanism in an image forming apparatus
according to a twelfth embodiment of the present

invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS -

Fig. 1 is a sectional view of an image forming
épparatus having a developing apparatus according to a
first embodiment of the present invention. The image
forming apparatué comprises a drum cartridge C
removably mountable to the image forming apparatus
and incIuding an image bearing member 1, a charge
member 2 and a cleaner 3; a plurality of develobing
cart{}dges D (yellow developing cartridge Dy, magenta
developing cartridge Dm, cyan developing cartridge Dc
and black developing cartridge Db) each including a
developing portion having a developer bearing member
and a toner containing §ortion céntaining toner (one-
component developer) and each removably mountable to
the image forming apparatus independently; a developing
unit to which the developing cartridges D are removably
mounted; and a developing cartridge switching mechanism
for rotating the developing unit to bring a selected
developing device to a developing position opposed to
the image bearing member 1.

According to this image forming apparatus, a

latent image for each color is formed on the image

bearing member 1 of the drum cartridge C by image
exposure by means of an optical unit 107, and the

developing cartridge D corresponding to this color is

brought, by the switching mechanism, to the latent image,

thereby developing the latent image. Images having
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-various colors obtained by such developing operations

are successively transferred onto a sheet 102 held
by a transfer drum 103 in a superposed fashion. The
sheet 102 is supplied from a sheet subply portion 101,
and a tip end of the sheet is gripped by a gripper
103f of the transfer drum 103, so that the sheet is
mounted around the transfer dfum as the transfer drum
is rotated. The sheet 102 to which the toner images
were transférred is separated from the transfer drum
103 and then is sent to a fixing uhit 104, where the
tonér images are mixed and_fixed to the sheet.
Thereafter, the sheet is discharged onto a discharge tray
106 through a sheet discharge portion 105.

Next, the drum cartridge C will beée explained
with reference to Figs. 2 to 6. As shown in Fig. 2,
the drum cartridge C i§ mounted between a pair of sidé
plates 100 (a front side plate alone is shown) in the
image forming apparatus by inserting the drum cartridge
into mounting openings 100a of the side plates from
outside of one of the side plates 100 in a thrust
direction (perpendicular to the surface of the side
plate 100). In this way, the drum cartridge C is
removably mountable to the image forming apparatus in
the thrust direction.

A waste toner container 4 is attached to one
end of the drum cartridge D protruded from the side

plate 100, and a notched portion 4a to be fitted onto
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a cover 8l for covering an exposed central shaft 22 of
the image bearing member 1 is formed in an upper portion
of the waste toner containef 4. The notched portion
4a and the cover 8l serve as guides when the waste
toner container 4 is mounted to the drum cartridge C.

An opening (not shown) for permitting the
mounting and dismounting of the drum'cartridge g_and
the waste toner container 4 with respect to the image
forming apparatus is formed in a front outer plate
(not shown) of the image forming apparatus.

'As shown in Figs. 3 and 5, the drum cartridge
C is provided at its both ends with plate-shaped
frame portions 21, and the cylindrical image bearing
member 1 is rotatably supported between lower portions
of the frame portions 21.

Before the drum cartridge C is mounted to the
image forming apparatus, a semi-circular lower portion
of the drum cartridge is covered by a protection member
6 for protection. The protection member 6 has a semi-
cylindrical shape having an open top. The protection
member is attached to the drum cartridge C along a
longitudinal direction by inserting protruded portions
6a formed on boﬁh upper ends of the opening of the
semi-circular cylinder of the protection membgr'into
corresponding notch recesses 2la formed in the frame
portioﬁs 21 of the drum cartridge é. When the drum

cartridge C is mounted on the side plates 100, as the
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drum cartridge C is inserted into the mounting opening
100a, as shown_in Fig. 4, a frame portion 6a formed on
a front (regarding an.insertion directién of the
cartridge) end of the protection member 6 is.abutted
against the side plate 100, thereby removing the
protection member 6 from the drum cartridge C.

As shown in Fig. 6 (where the front framé
portion 21 is omitted from illustration), the déum
cartridge C includes the image bearing member 1, a
charge member 2 for charging the image bearing member,

and a cleaner 3 for removing toner from the image

bearing member (cleaning member 3a, agitating member 3b

for agitating the removed toner, and toner feed screw

3c for sending the toner to the waste toner container.

4). Further, positioning members 5a, 5b for positioning

the drum cartridge C to the side plate 100 are provided

on the (front) frame portion 21 near the waste toner
container 4.

As shown in Fig. 1, the devéloping-cartridge
switching mechanism cdmprises a pair of plate-shaped
developing cartridge holding members 108 rotatable
around a non~rotatable central shaft 110 parallel to

the shaft of the image bearing member 1, an arcuated

guide member 112 secured to the image forming apparatus

and surrounding the holding members except for areas
where the drum cartridge C and the transfer drum 103

are positioned, a pressure member 111 for urging the
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selected developing cartridge D toward the image
bearing member 1 of the drum cartridge C at the
developing position, a drive source for rotating the
pressure member 11l for effecting such urging, a
positioning member for positioning the developing
cartridge D at a predetermined position with respect
to the image bearing member 1, and a control mechanism
for maintaining each developing cartridge D in ;
predetermined posture.

Each holding member 108 has a shape of a four-
leaf clover being pfovided along its peﬁiphery with
containing recesses (each comprisihg substantially
semi-circular notched portion) 108b for receiving the .
corresponding deveioping cartridées D. As shown in
Fig. 7, each developing cartridge D is mounted between
the holding members 108 by inserting the cartridge into
the pair of containing recesses 108b of the holding
membérs 10é while being guided by the guide member 112
at a position other than the developing position
opposed to the image bearing member 1. Further, each
developing cartridge D can be removed from the holding
members 108. In this way, the developing cartridges D
of different colors are removably and independently
mounted on the switching mechanism and accordingly
the image forming apparatus in the thrust-difection.
Further, oﬁenings (not shown) for permitting the

mounting and dismounting of the developing cartridges
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D with respect to the image forming apparatus are
formed in the front outer plate (not shown) of the
image forming apparatus.

As shown in Fig. 8, the developing cartridge D
comprises a developing device 12, and a pair of dish-
shaped support plates 83 for rotatably supporting
the develbping device 12 via rotary support éhafts 14
secured to both ends of the device 12. The reaé (that
side) rotary support shaft 14 extends through one of
the support plates 83 énd is attached to a control
mechanism of a developing cartridge switching
mechanism which will be described later.

The developing device 12 is generally divided
into a toner containing portion 19 and an adjacent
developing portion 20. An agitating convey member
18 for agitating-thg“toner and for conveying the
toner to the develoéiné portion 20 is arranged in the
toner containing portion 19. On the other hand, a
developer bearing member 15, a supply and scrape member
17 for supplying the toner to the developer bearing
member'and'for scrape the non-developed toner from
the developer bearing member, and a regulating member
16 for regulating a thickness of a toner layer carried
on the developer bearing member 15 and for applying
the electric charge to the toner are arranged in the
developing portion 20.

Leg portions 83a corresponding to steps 1l08a
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formed in the containing recesses 108b of the holding
member 108 shown in Fig. 1 are provided on both sides
of both ends of each support plate 83, so that the
support plates 83 of the developing cartridge D
contained in the containing recesses 108b are non-
rotatably held with respect to the holding members 108
by abutting the leg portions 83a against the steps 108a.
When the developing cartridge D is positioned at the
developing position, the leg portions 83a serve as
guides for shifting the developing cartridge D toward
the image bearing member 1.

Each developing carnnidge D is inserﬁed into .
and mounted within the containing recesses 108b in the
holding members 108 in such a manner that the developing
device 12 keeps a predetermined posture, i.e., in the
illustrated embodiment, the toner”containing portion
19 and the developing portinn.zd-are disposed side by
side in a horizontal direction (i.e., a partition wall
12a between the toner containing poftion“19 and the
developing portion 20 is orienned verticnlly) and thus
a parallel portion 14a:of the rotary support shaft 14 is
disposed horizontally.

As shown in Fig. 1, the developing cartridge
switching mechanism is provided with a control
mechanism for maintaining the developing device 12 of
each developing cartridge D shifted to the developing

position by the rotation of the holding members 108 in
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a predetermined unchanged posture. As shown in
Figs. 7 and 9, the control mechanism.has a plate-
shaped developing device drive mechanism supporting
side plate 7 rotated integrally with the holding member
108 around the non-rotatable central shéft 110 of the
holding member 108. Pairs of gears 9,'10 which are
meshed with each other and ﬁhich constitute a drive
mechanism for the developing dévice 12 are arranéed on
an inner surface of the side piate 7 in correspondence
to the respective developing cartridges D. Further, a
gear 8 is non-rotatably secured to the central shaft
110 and is meshed With the gears 9, so that a planetary
gear mechanism is constituted by the gears, 8, 9 and
10. A recessed member 11 having a U-shaped recessllla
is attached to a surface (facing the developing
cartridge D) of each gear 10. In the illustrated
embodiment, in a conditibn that the U-shaped recesses
lla of the recessed members 11 are oriented horizontally
as shown in Fig. 9, the parallel portions l4a (now
oriented horizontally) of the rotary support shafts 14
of the developing devices 12 of the developing cartridges
D mounted on the holding members 108 are fitted into the
U-shaped recesses lla. |

According to the above-mentioned control
mechanism, when the holding members 108 are rofated
around the central shaft 110 toward the developing

position to shift the developing cartridges D, the
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supporting side plate'7 is also rotated in the same
direction, thereby causing the planetary movement of
the gears 8, 9, 10, with the result that the recessed
members 11 of the supporting side plate 7 are rotated
in reverse or opposite directions to maintain the U-
shaped reverses lla in horizontal conditions.
Accordingly, the developing devices 12 fitted in the
U-shaped recesses via the rotary support shafts"l4 are
also rotated in the reverse directions (same as the
recessed members 1ll) in the developing cartridge D, so
that the developing devices 12 are always maintained
in the horizontal conditions. regardless of the movement
of the developing cartridges D.

If necessafy, whén thé central shaft 110 of the
holding members 108_is.rotated by an appropriate drive
source (not shown), any postures (for example, inclined
postures) of the de#eloping devices 12 in the developing
cartridges D can be achieved. In this way, by slidingly
inserting the support plates 83 each having a diameter
greater than an outer diameter of the developing
cartirdge D into the cbntaining recesses 108b of the
holding members 108, the developing cartridge can
easily'be moqnted on the holding members, and, since
there are gaps between the déveloping device and the
containing recesseé, the developing device c&h freely
be rotated.

Next, a second embodiment of the present
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invention will be explained with reference to Figs.
10 to 13B.

As shown in Fig. 10, in this embodiment, a
developing cartridge D comprises a developing device
12, and a cylindrical support container 13 for
rotatably containing the developing device 12 via

rotary support shafts 14 secured to both endS'of the

developing device. The rear (that side) rotary support

shaft 14 protrudes from an end face of the developing
device 12 and is attached to the control mechanism of
the developing cartridge switching mechanism as shown
in Pig. 9, as is in the first embodiment.

Leg portions l3a corresponding to the step 108a
formed in the céntaining recesses 108b of the holding

member 108 shown in Fig. 1 are provided on both sides

of both ends of the support container 103, so that the

support container 13 of the developing cartridge D
contained in the containing recesses 108b is non-
rotatably held with respect to the holding members 108
by abutting the leg portions 13a.against the steps
108a.

An opening portion 13b is formed in a portion
of the support container 103 opposite to the leg
portions 1l3a so.that a developer bearing member'ls of
the developing device 12 in the support container 13
can be opposed to the image bearing member 1 when the

developing cartridge D is shifted to the developing
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position. At the developing position opposed to the
image bearing member 1, the transmission of a driving
force and the electrical connection to the developer
bearing member 15 of the devéloping device 12 can be
effected through the opening portion 13b. Of course,
another opening may be formed in the support container
13 and such transmission and conneétion may be “
effected through such another opening. )

As is in the first embodiment, each developing
cartridge D is contained in and mounted to the
containing recesses 108b of the holding members 108
by fitting the parallel portion l4a of the rotary
support shaft 14 into the U-shaped recess 1lla of the
recessed portion lllprovided on the inner surface of
the supporting side plate 7 of the control mechanism
of the developing cartridge switching mechanism shown
in Fig. 9. With this arrangement; the developing
cartridges D of different colors can be shifted
successively to the developing position opposed to the
image bearing member 1; meanwhile, the developing |
devices are always maintained in predetermined postures,
regardless of the movement of the developing cartridges
D. In the developing cartridge S positioned in the
developing position, the developer bearing member 15
of the developing device 12 is opposed to the image -
bearing member 1 through the opening portion 13b of the

support container 13.
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According to this embodiment, when the developing
cartridges D are mounted to or dismounfed from the image
forming apparatus or when the developing cartridge D
alone is treated or handled, in order to prevent the
developing portion 20 of the developing device 12
from exposing through the opening portion 13b of the
support container 13, as shown in Fig. 12, the
developing portion 20 of the developing device 12 is
fixed at a non-exposed position opposite to the opening
portion 13b of the support container 13 by a holding
mechanism. Aand, in sucﬁ.a non;exposed condition,
the developing cartridge D is mounted to or dismounted
from the holding members 108, and the developing
cartfidge D alone is stored in such a non-exposed
condition before it is mounted to the holding members .
108.

As shown in Fig. 12, the holding mechanism
comprises a downwardly directing pin 62 provided at a
lower portion of the developing device 12,of-the
developing cartridge D, a spring 63 for biasing the
pin 62 downwardly, and a notched portion 64 provided in
the proximity of one of the leg portions 13a of the
éupport container 13. When the developing cartridge D
is not mounted to the image forming apparatus, the pin
62 is fitted into the notched portion 64, thefeby non-
rotatably fixing the developing portion 20 of the

developing device 12 in the non-exposed position in the
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support container 13.

As shown in Fig. 13A, when the developing -
cartriége D is mounted in the containing recesses 108b
of the holding members 108, as shown in Fig. 13B, the
notched portion 64 of the support container 13 is
fitted on a protruded portion 108c of the holding
member 108, thereby retracting the pin 62 of the.
developing device 12 upwardly from the notched ;ortion
64 by the protruded portion 108c. As a result, the
developing cartridge D mounted to the holding members
108 can be ;ptated with respect to the support
container 15.

Fig. 14 is a front view showing a Aeveloping

cartridge holding member 108 and a developing cartridge

- mounted to the holding member, according to a third

embodiment of the present invention.

In this embodiment, semi-circular and/or

_rectangular key ways 65 are formed in the developing

cartridge cgntaining recesses 108b of the holding
member 108 in such a manner that the shape or the
number of the key ways 65 is different from the
containing recess to the containing recess. On the
other hand, key or"keys 66 having the shape or number
corresponding to the key way(s) 65 formed_in the

corresponding containing recess 108b are formed on the

support container 13 of the developing cartridge D to

be inserted into such containing recess.
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By judging whether the key(s) 66 can be fitted
into the key way(s) 65 or not, it is possible to
insert a specific developing cartridge D into the
corresponding containing recess 108b, thereby mounting

the former to the latter. Further, since the support

_ container 13 does not rotate, when the developing

cartridge D is dismounted from the holding members 108,
it is nor required for performing the registrafion
between the key way(s) 65 and the key(s) 66.

Next, a fourth embodiment of the present
invention will be explained.

Fig. 15 is a side view, partially in section,
showing a method for mounting a developing cartridge,
according to the fourth embodiment of the present
invention. The whole construction of this fourth
embodiment is fundamentally the same as that of the
first embodiment.

In this fourth.embodiment, as is in the second
embodiment, as shown in Fig. 10, a developing
cartridge D comprises a developing device 12, and a
cylindrical support container 13 for rotatably
containing the developing device 12 via rotary support
shafts 14 secured to both ends of the developing
device. As shown in Fig. 15, the developing
cartridge D is mounted on the.holding memberé 108 of
the developing cartridge switching mechanism by

inserting the developing cartridge into the containing
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recesses 108b of the holding members 108.

" As shown in Fig. 16, the developing cartridge
switching mechanism comprises a plate-shaped
developing device drive mechanism supporting side
plate 7 rotated integfally with the holding member
108 around the non-rotatable central shﬁft 110 of the
holding member 108. As shown in Figs. 15 and 16, a
gear 85 for driving the supporting side plate 7 is
provided on an outer surface of the side plate 7. The
supporting side plate 7 is driven by a cartridge.
shifting motor (rotation switching motor) 87 via a
gear 86 meshed with the gear 85.

As is in the first embodiment, gears 9, 10
which are meshed with each other and a gear 8 secured
to the central shaft 110 and meshed with the gears 9,
which cbnst?tuﬁé a drive mechanism for the'developing
device 12 are arranged on an inner surface of the side
piate 7. A planetary gear mechanism for controlling
postures of the developing devices 12 is constituted
by these gears 8, 9 and 10. After the rotary.support
shafts 14 protruded from the support containers 13 of
the developihg devices 12 are fitted into U-shaped
recesses lla of recessed members 11l formed on the
respective gears 10, by rotating the developing devices
12 by means of the planetary gear mechanism, the
postures of the developing devices 12 are controlled.

As shown in Fig. 17, when one of the developing
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cartridges D is positioned at the developing position
opposed to the image bearing member 1, a gear 34 of'
the image forming apparatus is meshed with a gear 33
provided on the developer bearing member 15 of the
developing device 12 through the opening portion 13b
of the éupport container 13 of the developing devicg 12,
thereby driving the developing device by a drive
source 32 of the image forming apparatus. In this
case, a flag (revolution position flag) 89 for
detecting the revolution position of the developing
cartridge D is provided on the holding member 108, and
a revolution position sensor 88 associated with the
revolution position flag 89 is arranged in the image

forming apparatus. When the developing cartridge D

"is changed, by detecting the passage of the revolution

position flag 89 by the revolution position sensor 88,

a given developing cartridge D is shifted to the

‘developing position or to a developing cartridge

exchanging opening 90 formed in the outer blate of the
image forming apparatus, on the basis of the detected
position as a reference.

As shown in Fig. 18, a gear 41 secured to a
gear shaft of the central gear 8 (forming a part of
the planetary gear mechanism for effecting the posture
control of the developing devices 12) of the supporting
side plate 7 is rotated together with the central gear

8, and this gear 41 is driven by a motor (posture
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control motor) 44. The gear 41 is provided with a
flag 42 for providing a reference for the posture
control in correspondence to the stop position of

the gear 41, which flag 42 is detected by a posture
control sensor 43 arranged in the image forming
apparatus. The postures of the developing cartridges
are controlled in such a manner that the developing
cartridges D are inclined by a given angle towa;d their
toner containing portions 19 in the developing
operation as shown in Fig. 17, and the developing
portions 20 including their developer bearing members
15 are oriented upwardly iﬁ the revolutional swiﬁching
operation during the non-developing operation as shown
in Fig. 19, thereby preventing the leakage and
scattering of the toner.

As shown in a flow chart of Fig. 20, after the
developing operation is finished, the posture con£r01
motor 44 is turned ON. Then, after the data ng step
stored in a ROM of a control device (not shown) is
elapsed from an ON signal of the posture control sensor

43, the posture control motor 44 is stopped. At this

‘point, the developing cartridges D assume the postures

wherein the respective developing portions 20 are
oriented upwardly as shown in Fig. 19. Then, when the
developing operation with different color-toﬁer is
performed, the rotation (revolution) change (switching)

motor 87 is rotated, and the developing cartridge D
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selected on the basis of the signal of the rotation
(revolution) position sensor 88 is shifted to the
developing position. Then, the posture control motor
44 is rotated. After the data n, sfep stored in the
ROM of the control device (not shown) is elapsed, the
posture control motor 44 is stopped, thereby attaining
the inclined developing postures of the developing
cartridges D (Fig. 17). “

Next, a fifth embodiment of the present
invention will be explained with reference to Figs.
21A -~ 21C, 22 and 23.

In this embodiment, after the development with
the first color is finished, as shown in a flow chart
of Fig. 23, the rotation change motor 87 of Fig. 16 is
rotated, thereby starting the rotation change operation.
Then, the posture control motor 44 of Fig. 18 is
rotated, éhéréby shifting the developing cartridges D
from a horizontal developing posture shown in Fig. 21A
to an upwardly oriented posture shown in Fig. 21B.
This shifting is detected by the posture control
sensor 43. Then, after Fhe data nolstep stored in a
ROM shown in Fig. 22 is élaésed, thé posture control
motor 44 is stopped. At this point, thé developing
cartridges D assume the upwardly oriented postures,
thereby returning the toner from each develoéing
portion 20 to each toner containing portion 19 once.

When the developing cartridges D are shifted to
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their developing postures again, the posture control
motor 44 is rotated again, thereby shifting the
developing cartridges D to a downwardly oriented
posture shbwn in Fig. 21C, so that the toner is fed
from each toner containing portion 19 to each
developing portion 20 (after n, step is elapsed, the
motor 44 ié stopped) . 'Then, the posture contro;:motor
44 is rotated again, and, after n, step islelapéed, the
motor 44 is stopped again, théreby returning the
developing cartridges D to the horizontal de#eloping
posture shown in Fig. 21A. Then, the rotation change
motor 87 is turned ON to shift the desired developing
cartridge S to the developing position. Then, the
rotation change motor 87 is stopped. |

Next, a sixth embodiment of the present
invention will be explained with reference to Figs. 24
ahd 25.

As shown in a flow chart of Fig. 24, when a
toner residual amount detection sensor for detecting
the residual amount of toner in the toner containing
portion 19 of the developing device 12 of the developing
cartridge D is turned ON, the posture control motoxr 44
of Fig. 18 is rotated to rotate the developing
cartridge D by one revolution or more from a horizontal
posture shown in Fig. 25A to a downwardly oriented
posture shown in Fig. 25B. As a result, the toner

remaining in the toner containing portion 19 (not fed
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by the toner agitating member 18) can be fed to the
developing portion 20, thereby effectively utilizing
the toner.

Incidentally, the posture control operation of
each developing cartridge D may be not effected by mere
rotation of the developing cartridge,-buE may be
effected by repeating the normal and reverse rotations
of the developing cartridge from the downwardly-
oriented posture shown in Fig. 25B, thereby feeding the
toner from the toner containing portion 19 to the
developing portion 20.

Next, a seventh embodihent of the present
invention will be explained with reference £o Figs.

26 and 27.

As shown in Fig. 26, when the developing
cartridge D is positioned at the developing position
opposed to the image bearing member 1, a gear 34 of
the image forming apparatus is meshed with a gear 33
provided on a developer. bearing member 15 of a
developing device 12 through an opening portion 13b
of a support container 13 of the developingldevice 12,
thereby driving the developing device by a drive
source 35 of the image forming apparatus.

A developing cartridge switching mechanism
comprises holding members 108, a supporting side.plate
of Fig. 16, and four connection members 91 connecting

the holding.members and the side plate. Each developing
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cartridge D is held by a gear 10 having a recessed
member 11 into which a rotary support shaft 14 of the
support container 13 is fitted and the.connection .
members 91 at the side of the sﬁpporting side plate 7,
and is held by a sheet member 47 tensioned by springs
46 in front of developing cartridge containing recesses
108b of the holding member 108 at the side of the
holding member 108 as shown in Fig. 27.

With this arrangement, by positioning a
direction that an opening of a recess lla of the
recessed member 11 of the gear 10 is coincident with
the opening of the developing cartridge containing
recess 108b of the holding member 108 toward the image
bearing member 1, as shown in Fig. 27, the developing
cartridge D can be positioned with respect to the image
bearing member 1 by the sliding movement.

Next, an eighth embodiment of the present
invention will be explained with reference to Figs.

28 and 29.

As shown iﬁ Figs. 28 and 29, a coupling member
48 is arranged on each of developing device revoluting
drive gears 10 mounted on a supporting side plate 7
of a developing cartridge switching mechanism so that
the coupling member can be rotated integrally with the
corresponding gear 10 and can be slidable with respect
to the gear 10. A rotary support shaft 14 of each

developing device 12 is fitted in a hole 48a of the
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corrésponding coupling member 48, thereby permitting
the rotational movement of the developing device 12
and the sliding movement of the developing cartridge
D toward the image bearing member 1.

Further, a spring 50 is wound around each
coupling member 48 and serves to return the slidingly
shifted developing cartridge D and to hold the.Fespective
coupling member 48 at a predetermined position on the
corresponding gear 10 to thereby facilitate the fitting
of the rotary support shaft 14 of the developing device
12 during the mounting of the developing cartridge
switching mechanism.

Next, a ninth embodiment of the present
invention will be explained with reference to Figs. 30
to 32.

In this embodiment, a developing caftridge
holding mechanism as shown in Figs. 31A and 31B is
provided on a holding member 108 of developing
cartridge switching'mechanism, and, as shown in Figs.

30 and 32, a hook 51 is formed on a developing

cartridge D in correspondence to the developing

cartridge holding mechanism. The developing cartridge
holding mechanism comprises a hook arm 55, a stopper pin
56 disposed at a_rotational center of the arm 55, a
pressure spring 57 for urging the pin 56, a return

spring ‘59 for returning the hook arm 55, and a 1id member

52 for ‘attaching the mechanism to the holding member 108.
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The stopper pin 56 is non-rotatable with
respect to the holding member 108 but is slidable
along the pressure spring 57. The pin 56 is provided
with a projection 58 which is fitted in a recess formed
in the hook arm 55 in a condition shown in Figs. 31A and
31B, thereby preventing the rocking movement of the hook
arm 55. The hook arm 55 is provided.with a hole 60
by which the hook Si of the developing cartridge D is
engaged, thereby fixing the developing cartridge D to
the holding member 108 via the hook arm 55.

A cam (not shown) is provided on the side plate

100 of the image forming apparatus at the developing

position, in correspondence to the stopper pin 56 of
the hook arm 55 holding thé developing cartridge D
positioned at the developing position. When the pin
56 is pressed down by the cam, the hook arm 55 is
disengaged from the pin 56 to permit the rotation of
the hook arm 55, thereby permitting the sliding
movement of the developing cartridge D toward the
image bearing member 1 via the hook arm 55.

Next, a tenth embodiment of the present
invention will be explained with reference to Figs; 33
to 39.

As shown in Fig. 33, each developing gartridge
D comprises a developing device 210 integrally including
a toner containing portion 210a containing toner (one-

component developer) T and a developing portion 210c
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having.a developing sleeve 210b to which the toner is
supplied from the toner containing portion 210a, a
substantially cylindrical support container 211 having
an opening portion 2lla at its peripheral surface and
adapted to contain the developing device 210 and to
support the developing device for relative rotational
movement around an axis parallel to a rotary shgft of
the developing sleeve 210b, and a lock member éiz
shiftably held in the proximity of a center of an end
face of the developing device 210 and always biased
by a spring member 213 radia;lg‘outwardly of the
developing device 210.

As shown in Fig. 35, a circular hole is formed
in an end face of the support container 211, which
circular hole is provided with a notch 211b into which

a pawl 212b (Fig. 38) of the 16ck member 212 is fitted

as shown in Fig. 33. When the developing cartridge D is

not mounted to the image forming apparatus, by fitting
the pawl 212b of the lock member 212 in the notch 211b
by a biasing force of the spring member 213, the
developing device 210 is engaged by the support
container 211 to lock them in the non-rotating
condition, and, as shown in Fig. 33, the developing
device 210 is positioned out of phase with the opening
portion 21la of the support container 211. fhat is to
say, in this case, the déveloping sieeve 210b is covered

by the peripheral wall of the support container 211,
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thereby preventing the scattering of.toner and the
damage of the developing sleeve 210b.

As shown in Figs. 36 and 37, a developing
cartridge switching-mechanism S comprises a developing
cartridge rotation supporting member 215 having a
four-leaf clover cross—section including four semi-

circular chambers, and developlng device posture

" control members 214 each arranged at one end (front

end in a developing cartridge inserting direction) of
the correSponding chamber. Further, developing
cartridge supporting portions 216 each comprisihg a
hollow projection are arranged within the developing
device posture control members 214. By fitting a boss
2104 of the developing device 210 of the developing
cartridge D into the hole of the supporting portion
216, the developing cartridge D is held on the supporting
member 215 at a predétermined posture (orientation).

At the developing positidn oppbsed to the
image bearing member 1, in order to shift the developiﬁg
cartridge D toward the image bearing member 1 to
position it with respect to the image béaring member
for permitting the development, each posturé control
member 214 is arranged on the end face of the rotation
supporting member 215 for shifting movement in the
same direction as mentioned above. A spring 217 is
wound around each posture control mémber 214 so'that,

after the development, the posture control member 214
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at the developing boéition is returned to its original
position away from the image beéring member 1 by the
spring 217. On the other hand, a pressure member 218
for urging the developing cartridge D toward .the image
bearing member 1 at the developing.position is non-
rotatably secured to a rotary shaft 215a of the
developing cartridge supporting member:'215.

As shown in Figs. 36 and 38, when the déQeloping
cartridge D is shifted along an axial direction of the
developing sleeve 210b to be inserted along the rotary
shaft of the rotation supporting member 215 at a mounting
and dismounting position different from the developing
position, as shown in Fig. 39, the fitting boss 2104
formed on the front (in the inserting direction) end of
the developing device 210 is fitted in the developing
cartridge-supportiﬁg portion 216, and then a lock
release projection 2l4a of the posture control member
214 urges an arm portion 212a of the lock member 212
in opposition to an elastic force of the spring 213 to
displace the lock member 212 radially inwardly to
thereby disengage it from the notch 211b, thus releasing
the locking conditioﬂ between the QeVeloping device 210
and the support container 211 due to the pawl'212b of
the lock member 212. Accordingly, thereafter, when the
operator rotates the support container 211 with respect
to the developing device 210 in a direction X in Fig.

34 via a grip 2lle (Fig. 36) of the support container
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211 to align the opening portion 211la of the support
container 211 with the developiﬁg sleeve 210b of the
developing device 210, the deVeloping sleeve 210b is
exposed to the outside. Thus, by rotating the

supporting member 215, the developing sleeve 210b can

be brought to a poéition where the sleeve is opposed

to the image bearing member 1. Incidentally, in this
embodiment, the developing sleeve 210b of each éeveloping
cartridge D is always directed radially outwardly.

According to this embodiment, in order to
align the insertion angles (peripheral positions)_of_
the developing. cartridges D to be inserted into the
supporting member 215, as shown in Fig. 36, two or more
guiding projections 21lc, fitting holes 200b and fitting
holes 215a may be provided on the support container 211
of the developing cartridge D, an insertion opening 200a
of a side plate 200 of the image forming apparatus and
the developing cartridge supporting member 215,
respectively, along their pefipheries at two or more
points, thereby preventing the wrong insertion of the
developing cartridge D.

Further, iﬁ the condition that the developing
sleeve 210b is exposed by rotating the support
cpntainer 211 after the developing cartridges D are
mounted to the image forming apparatus, sincé the

positions of the projections 21lc of the support

container 211 are offset from the positions corresponding
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to the fitting holes 200b, even if the developing
cartridge D tries to be dismoﬁnted from the rotation
supporting member 215 in this condition, the cartridge
cannot be removed from the supporting member because

of the mechanical iﬁterference between the projections
21llc and the inner surface of the side plage 200. That
is to say, so long as the support container 211 is
rotated in a direction opposite to the directioﬁ-x to
cover the developing sleeve 210b by the péripheral
surface of the support container 211, the developing
cartridge D cannot be removed from the supporting member
215. |

When the toner'in the toner.containing portion
19 of the developing device 210 is used up, the
exchange of the developing cartridge D can be effected
by performing the above operations reversely;

That is to say, at the developing cartridge
mounting and dismounting position,'the support
container 211 is rotated in a reverse direction to cover
the developing sleeve 210b by the peripheral surface
of the support container 211. Then, the developing
cartridge D is drawn in a direction opposite to the
inserting direction. In this case, before the boss
2104 leaves the developing cartridge supporting portion
(fitting hole) 216 of the posture control member 214,
the arm portion 212a of the lock member 212 is

disengaged from the lqck'releasing projection 21l4a.
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As a result, during_the developing cartridge D is
still maintained in the predetermined posture, the
lock member 212 is fitted into the notch 211b of the
support container 211 by the biasing force of the
spring 213, thereby interlocking the developing device
210 and the support container 211. Thereafter, the
boss 2104 leaves the fitting hole 216 of the posture
control member 214, and.then the developing caréiidge
D is retracted from the image forming apparatus.

Now, in this embodiment, while a height relation
between the fitting boss 210d of the developing device
210 and the arm portion 212# of the lock member 212
was selected that the boss 2104 is higher than the arm
portion, when the positioning of the developing device
210 is effected prior to the unlocking, as shown in Fig.
40, the arm portion 212a may be higher than the fitting
boss.

In this embodiment, since the developing
cartridge D and the switching'mechanism for the
developing cartridges are cdnstructed as mentioned
above, when the developiné cartridge D is dismounted
from the image forming apparatus or when a new developing
cartridge D is mounted to the image forming apparatus,
since the developing sleeve ZiOb of the developing
device 210 is always covered by the support céntainer
210 and since the developinag sleeve 210b is exposed

only when the developing cartridge D is held by the
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rotation supporting member 215 in the predetermined
posture, it is possible to prevent the toner
contamination and the damage of the developing sleeve
210b. Further, since the locking condition of the

developing device 210 with respect to the support

‘container 211 can be released only by inserting

developing cartridge D into the image forming apparatus,
the operability for mounting the developing cariridge D
can be improved.

Fig. 41 is a front view of a developing
cartridge switching mechanism according to an eleventh
embodiment of the present invention.

In this embodiment, a developing cartridge
switching mechanism S' comprises a posture control

portion 220, and a rotation supporting member 221.

‘The posture control portion 220 comprises a central

sun géar 222 secured to a rotary shaft 22la of the
rotation supporting member 221, posture control gears
224 provided at mounting positions of developing
cartridges, and idler gears 223 disposed between the
sun gear 222_and the posture control gears 224 and
meshed with these gears. Further, at the developing
position opposed to the image bearing member.l, in
order to shift the developing cartridge D toward the
image bearing member 1 for permitting the development,
developing cartridge supporting members 225 (similar

to the posture control members 214 shown in Figs. 36
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and 37) are supported on the respective posture control
gears 224 for shifting movement in the same direction
as mentioned above, and,.a return spring 226 for applying
a biasing force in the same direction as mentioned above
is arranged'on the corresponding developing cartridge
supporting member 225 to return the developing cartridge
D to its original position away from the image bearing
member 1 after the development.

On the other hand, a pressure member 227 for
urging the developing cartr;dge D toward the image
bearing member 1 is non-~rotatably secured to the rotary
shaft 22la of thé rotation supporting member 221. The
sun gear 222 and the éosture control gears 224 have the
same number of teeth. Since the sun gear 222 is
secured to the rotary shaft 22la, when the posture
control portion 220 and the rotation supporting member
221 are integrally rotated; the posture control gears
224 are shifted around the rotary shaft 221# without
changing the postures thereof. Thus, the supporting
members 225 arranged on the gears 224 are always
oriented in the constant direction.

Accordingly, when the developing cartridge D
is inserted into the rotation supporting member 221 at
the mounting and dismounting position, the locking
condition between the developing device 210'of.Fig. 33
and the support container 211 is released. Further,

in this mounting condition, since the developing
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cartridge D is positioned so that the developing device
210 is opposed to the image bearing member 1 and the

opening portion 2lla of the support container 211 is

aligned with the developing portion 210c and since.:such’

posture does not change during the rotation of the
switching mechanism S', the inserting operation of the
developing cartridge D can be simplified, and a bad
influence such as the concentration of toner in the
proximity of the developihg sleeve (deyeloper-bearing
member) and the developing blade (toner thiqkneés
regulating member) can be eliminated. Further, at any
position other than the developing position, since the
opening portion 21la of the support container 211 is
not aligned with the developing.portion, the leakage of
toner cén be prevented.

Lastly, a twelfth embodiment of the present
invention will be explained with reference to F?g. 42,

In this embodiment, in place of the posture
control gears 224 of the posture control portion 220
in the above eleventh embodiment explained in
connection with Fig. 41, as shown in Fig. 42, posture
control gears 224' on which deyeloping cartridge
supporting members 225' areé directly formed are used,
and a slot 225a having the same length as the shifting
amount of the devéloping cartridge D at the.developing
position is formed in each developing cartridge

supporting members 225°'.
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Since the slot 225a is inclined upwardly with
respect to the urging direction of the developing
cartridge D, after the development, the developing
cartridge D is returned to its original position by
its own weight at the developing position. Thus,
accofding to this embodiment, the return springs can
be omitted.

While the present invention was explainéd in
connection with specific embodiments, it should be
noted that the present invention is not limited to
such embodiments, and various alterations and
modifications can be made within the scope of the

present invention.
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1. A developing cartridge comprising: -

1 WHAT 1S CLAIMED IS:

a developing device having a containing poftion
containing developer, and a bearing member for bearing
5 the developer;
a support member adapted to rotatably support
~ said developing device and having an opening portlon,
and )
lock means for locking a rotation of said
10 developing device with respect to said support member
at a position where said bearing member is not aligned

with said opening portion.

2. A developing cartridge according to claim 1,
15 wherein said support member has a substantially

cylindrical shape.

3. A developing cartridge according to claim 1,
further comprising a shaft portion of said developing
20 device for permitting the relative rotation of said

developing device with respect to said support member.

4. A developing cartridge according to claim 1,
further comprising a release portion for releasing a
25  locking condition of said lock means.

;“‘“—~——~—~__~_~___

5. A developing a aratus com fisin :
. This Sheet Has Been Ping app P 1ng

U Iﬂl o e



= [N A

10

15

20

25

- 43 -

a rotatable developing unit;

a developing cartridge removably supported by
said developing unit, said developing Cartridge
including a developing device having a containing portion
containing developer and a bearing member for bearing
the developer;

a support member having an opening portion and
adapted to rotatably support said developing de;ice and
non-rotatably supported by said developing unit; and

rotation means for rotating said developing

device with respect to said support member during a

rotation of said developing unit.

6. A developing apparatus according to claim §,
wherein said rotation means rotates said developing
device with respect to said support member in such a

manner that a posturé of said developing device is

unchanged.

7. A developing apparatus according to claim 5,
wherein said developing unit is rotated to position
the bearing member of a selected developing device at a
predetermined developing positioh, and said opening
portion is aligned with said bearing member at said

developing position.

—_— o . ) )
8. A developing apparatus according to claim 5,

This Sheet Has Been
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wherein said rotation means has a non-rotatable
first gear dispoéed on a rotational center of said'
developing unit, a second gear disposed on a rotary
shaft of said developing device, and an intermediate

gear meshed with said first and second gears.

9. A developing cartridge mountable in a.rotatable unit.so as

to be radially displacéd with respect to the axis of rotaziOn of

said unit, the cartridge having a toner containing portion (19)

and a developing portion (20) and the cartridge being characterised
in that it has mounting means (14a) whereby the cartridge can have

its angular'position_maintained when mounted in said unit irrespective

of the angular rotation of said unit.
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