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5y BACKGROUND OF THE | NVENTI.ON Field of the Inventi%i us
Yhe present invention relates to a devel opi ng apparatus and a
devel oping cartridge used with an | mage form ng apparatus such ag a
copyi ng machine, a 10 printer and thé I7ke and pa;}k@ularly used witha
col or i mage form ng apparat us. Rel at ed B#&ckground Art :
In full-color inage form ng apparatuses, a devel opi ng unit including

an yel | ow devel ogi BevAS¥Lify ChRtriad@ et thd Gt Mddd e, a cyan

devel opi ng devic _
for Rotatably Supporting Developing Device,

and Developing Apparatus

5 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
10 printer and the like and particulgrly used with a color
image forming apparatus. )

Related Background Art

In full-color image forming.apparatuses, a
deve1oping unit including an yellow developing device,
15 ..a magenta developiﬁg device, a cyan developing deviée'
and a black de§eloping 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
20 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
_25 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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and a bl ack devel oping device is rotated to face a sel ected
developlng device to an inmmge bearing nenber. When such a
de@el oping unit is rotated, since it is feared that devel oper | eaks
fromthe unit or the 20 devel oper is scattered, it is desirable to

pr event _ postures or attitudes of the devel oping devices from

changi ng. - Further, at a coffnécti on portion between each
devel opi ng device and its developer repl eni shing 25 portion, since the
separation and connection are effected in order to switch the

devel 0DiNg 4evi Gl el , ehe adGUELHR"Wa bALERLULIRSS GRLTES B2 (e i mage

beari ng
devel oper was pajdikdhar! ¥udPhetO % order to exchange a developlng

device a service life of which was expired, such a
developing device must be exchanged bf a new one by

5 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

10 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

15 'peripheral gaps.

A concern of the present invention is to provide
a developing apparatds in which a plurality of developing
20 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.

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

mounted.



Iéaked. Further, in order to exchange a devel opi ng device a service
life of which was expired, such a devel opi ng devi ce nust be exchanged
by a new one by 5 an expert and the mai ntenance nust al so be perforned
by the expert. To avoid this, it is considered that each of the

devel opi ng devices is nmade as a cartridge. However, when the
postures of the devel oping devices are maintained in a steady
condition, since 10 t he devel oping devices are rotated with respect to

t he developing unit, it is necessary to provide peripheral gaps

betmeen_thf devel opi ng Mdevdfifsd ainén & he devel Opi PO e préféhe 1RvERESoRasE,
it is difficult to nount the- devel opi ng cartridges on the devel opi ng

unit with the pl&vidayipheral ga8RStoping cartridge cofpfPELR§Na0f the
present invention is to provide a devel opi ng apparatus in which a

plurality of dewalteiinitg FdrtidY £85 SR BEEngSasesPepétyeacartri dges.
Anot her concern of the present inventionis to
developing device having a bearing member for bearing
5 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 membef at a position where the bearing member
10  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,
15 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
20 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.

25

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view showing the entire



pFoyide a devel opi ng apparatus in which devel opi ng devi ces can be

shifted while maintaining postures thereof
Agfurther concern of the present invention is

In a steady condition.

cartridge which can be easily nount ed.

- 3-
provi des

for containing devel oper, a
for bearing 5

1
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An enmbodi nent - 4 -of the present invention
devel oping cartridge conprising a

or carrying the devel oper, a support nenber adapted to

rotatably syppordoridteretied o Ml eMhdde Fkiiayd Popdratus hQ&PLAgNg
and | ock nmeans for |ocking the .

portion,

10

15
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25

developing cartridge according to the present invention;

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

25

to provide a devel opi ng

contai ning portion:
devel opi ng devi ce having a beari ng nenber



rotation of the devel opi ng device with respect to the support nenber
at a position where the bearing nenber 10 I's out of the opening portion.
Arfot her enbodi ment of the present invention provi des a devel opi ng
apparatus conprising a devel oping cartridge including a rotatable
devel opi ng unit, a containing portign_for containing devel oper, 15
a devel opi ng devi ce having a bearing nenber for bearing or carrying
t he devel oper, and a support menber havi ng an openi ng portion and
adapted to rotatably support the devel opi ng device and supported
non-rotatably wid¢drtesdpgetofoahhitmdgeckopmhigguapparands 2ecoradimgt diad on
nmeans for rotating the devel opi ng device Wi th respect to the support
menber when t he alesextapid ngmbodimenti 0fi sheopaesdnt invention; Q her
concerns of the present invention will be apparent fromthe
fol Il owi ng detail ed expl ahbgi ohl is5a perspgRtEreDESER| PTI GReOReTeRAPRAW NGS
Fig. 1 is a sectional view showng the entire

cartridge of Fig. 10;

5 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 showing
a condition that the securing is being released by

10 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 the holding member in an image forming

15 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

20 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 mechanism;

25 Fig. 17 is a sectional view showing a method

for driving a driven portion of the developing

cartridge and the developing cartridge switching



-4t ‘ construction of an inmage form ng apparatus having a

devel oping cartridge according to the present invention; Fig.
2:3 s a perspective view showi ng a net hod _ for nounting a drum
cartridge and a waste toner 5 container provided in the inmage formng
appar at us of Fig. 1, Fig. 3 is a perspective view of
the drum _ cartridge; - 6Fi-g. 4 is a perspective view
showing a condition 10 that a protection nenber is renoved when the drum
cartridge i s nounted, Fig. 5is an end view of the drum.

cartridge; 1 mechanism;Fig. 6 is a sectional view showing a condition

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

5 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

10 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;

15 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;

20 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

25  gpparatus according to a seventh embodiment of the
present invention;

Fig. 27 is a front view showing a condition that



th%b an eccentric menber is provided on a central 15 shaft of an inmage

beari ng nmenber arranged in the drum cartridge; Fig. 7
issca side view, partially in section, . showing a nethod for nounting a
swi t chi ng nmechani sm for switching a developing cartridge arranged in
the 20 image form ng apparatus of Fig.4 1 onto a holding menber ;

Fig. 8 is a sectional view of the devel opi ng cartridge of Fig. 7;

Fig. 9is a front view showing a developing 25 device drive nechani sm and
a side plate of the devel opi ng cartridge sw tching mechani sm :

Fig. 10 is a seat cheek membeef iz cewslted mn 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

5 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

10 cartridge is being fitted in a coupling membexr 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

15 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;

20 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;

25 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-



1" .cartridge of an image form ng apparatus according to a second

enbodi ment of the present invention; Fig. 11 is a perspective
view of the devel oping cartridge of Fig. 10; 5 Fig. 12 is
a sectional view show ng a nethod for securing a devel opi ng device of
t he devel opi ng cartridge to a support container; Fi gs.
13A and 13B are sectional views showing 8 - a condition that the securing
is being rel eased by 10 mounti ng the devel oping cartridge onto a hol ding
menber ; Fig. 14 is a front view show ng a devel opi ng

cartridge hql di rginRiHigly adstiartisr| opi tie cimage dferming appanatysio the
‘hol di ng menber in an image formng 15 apparatus according to a_third
embodi ment of the Hilese38 isvanpévspective view of the developing de
view, partially in section, showi ng a nethod for nmounting a
devel opi ng cart adgaridge off FighoBding nenber in an i mage formng
appar at us
Fig. 36 is a perspective view showing a
5 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-

10 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; - |

15 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;

20 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

25 switching mechanism in an image forming apparatus

according to a twelfth embodiment of the present

invention.



20 . according to a fourth embodi ment of the present I nvention;

Fig. 16 is a front view showi ng a devel opi ng

devi ce drive mechani sm

apd a side plate of a devel oping cartridge sw tching mechani sm

Fig. 17 is a sectional view show ng a nethod for driving a driven
portion of the devel oping cartridge and the devel oping cartridge

swi t chi ng - 6- mechani sm

Fig. 18 is a front view of another posture cont rol nechanlsn1prOV|ded
in the devel oping cartridge swi t chi ng nmechani sm Fig. 19

is a front yi ewDETATLEDOBESCRIRHBION OF tﬁEt?REBEREEBOEMGQQI%ENﬁﬁlch is
oriented upwardly by

10

15

20

25

Fig. 1 is a sectional view of an image forming
épparatus having a developing apparatus according to a
first eﬁbodiment 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 hav1ng a developer bearing member
and a toner containing portlon contalnlng 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



t Re control nechani sm of Fig. 18; Fig. 20 is a control flow
chart; Figs. 21A to 21C are front views showng a 10 posture
centrol of .a devel opi ng device of a devel oping cartridge in an imge
form ng apparatus according to a fifth enbodi nent of the present
i nventi on; Fig. 22 is a k] qgk_diagram of a control mechani sm
for the_posture control; 15 Fig. 23 is a control flow chart;
Fig. 24 is a flow chart showing a nmethod for perform ng a posture-
.control of a devel oping cartridge in an i mage form ng apparatus
accordi ng 0 a da¥ibus coleizodbtained biyh&uprhegere lopiert operatibns
Figs. 25A and 25B are front views show ng the change in the posture of
t he devel opi ng aeet sudgessivelyf teransfelryeidhentontar gheeft A0 Hald
Fig. 26 is a front view of a developing cartridge and a switching
mechani sm t her ebyr ai hransifesgdriuor 4i03gin28 sanppa'mtsasl festvidimg tThea
sevent h enbodi nent of the
sheet 102 is supplled from a ‘sheet supply portion 101,
S 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 drum as the transfer drum
is rotated. The sheet 102 to which the toner images
were transférred is separated from the transfer drum
10 103 and then is sent to a fixing unit 104, where the
toner 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
15 with reference to Figs. 2 to 6. As shown in Fig. 2,
the drum cartridge C is mounted between a pair of side
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
20 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.
25 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



pfesent invention; Fig. 27 is a front view/shomﬁng a condition

t hat -7- 1 a sheet nenber is
nmpunted on a hol di ng member of the devel opi ng cartridge sw tching
nechani sm Fig. 28 is a front view show ng a devel opi ng
- device drive nmechani smsupporting side gljate of a 5 developing cartridge

swi tchi ng nechanismin an inmage form ng apparatus according to an

ei ght h enbodi nent of the present invention; Fig. 29 is
a side view showing a condition that a rotary shaft of a devel opi ng
device of & devgl gpirag 810 fogalddvieighg arb@ixppded topth tinala shwft i 4y aEnber
provi ded on the side plate of Fig. 28; Fig. 30 is a

front view showthg Amagedibeaying 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
5 toner container 4 is mounted to ﬁhe drum cartridge C.

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

10 (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

15 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-

20 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

25 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



tﬁai_a devel opi ng cartridge swi tching nmechanismis secured to a
hol di ng member in an inmage formng 15 apparatus according to a ninth
egbodi ment of the present i nventi on; Figs. 31A and 31B
are views showi ng a devel oping cartridge hol di ng nmechani sm f or
performng the securing of Fig.-=3Q2 -20 Fig. 32 is a side
view of a securing hook provi ded on a devel opi ng cartridge;
Fig. 33 is a front view of a devel oping cartridge in an imge form ng
apparatus according to a tenth enbodi ment of the present invention;
25 1 Fi gruBdchstaifigent isewnsestiedg intookdiet Moyntisg opening
devel opi ng posture of the devel oping cartridge of Fi 33 is_achieved
after the cartrlﬂge,lQSnsbﬂwedlnnFag- 4, a frame portion 6a formed on
a front (regarding an insertion dlrectlon of the
cartridge) end of the protection member 6 is abutted
5 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 drum
cartridge C includes the image bearing member 1, a

10 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.

15 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

20 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

25 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



1 switching nechanismof the inmge form ng apparatus; :

35 is a perspective view of the devel opi ng cartridge of Fig. 33;
Fig. 36 is a perspective view showing a 5 condition that the devel opi ng
cartridge of Fig. 33 I's being nounted on a rotary nenber of the

devel opi ng cartridge sw tching mechgmism Fig. 37 is a
front view of the switching mechani sm on whi ch the devel opi ng
cartridge of Fig. 33 10 is nounted; Fig. 38 is a side view
showi ng a condition that the developing cartridge of Fig. 33 is being
mount ed on fthe rssleagterdndeveliping chovetvdgagD ckovardgbhe imagei t chi ng
mechani sm 15 Fig. 39 is a side view show ng a condition that

a |l ock nmenber ofbadringewsnhsng ff tthelgirus eamrbrkdge C at phet he nounting

of Fig. 38; ~ Fig. 40 is a side view show ng anot her exanpl e
developing position, a drive source for rotating the

Fi g.

pressure member 11l for effecting such urging, a

5 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.

10 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

15 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

20 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

25 the image forming apparatus in the thrust-difection.
Further, oﬁenings (not shown) for permitting the

mounting and dismounting of the developing cartridges



of a posture control nechanism 20 Fig. 41 is a front view of a

devel opi ng cartridge . switching nechanismin an i nage formng
appar at us according to an el eventh enbodi ment of the present

i nvention; and Fig. 42 is a front view of a devel oping
cartridge 25 swtching nechanismin.am4 nage form ng apparatus
according to a twelfth enbodi rent of the present I nventi on.

- 9- 1 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS

Fig. 1 is a sectional view of an imge form ng apparatus having-a

devel opi ng appabawithaceapdicty o tthe imagd i fatmibnpapbparmte? a¥R present
I nvention. The i mge
formed in the front outer plate (not shown) of the
image forming apparatus.
As shown in Fig. 8, the developing cartridge D
5 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
secufed to both ends of the device 12. The rear (that
side) rotary support shaft 14 extends through one of
i0 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
15 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
20 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
25 the electric charge to the toner are arranged in the
developing portion 20.

Leg portions 83a corresponding to steps 1l08a



5° ?forning apparatus conprises a drumcartridge C renovabl y

nmount abl e to the i nage form ng apparat us and i ncludi ng an i mage
beari ng nenber 1, a charge menber 2 and a cleaner 3; a plurality of
devel opi ng cartirdges D (yell ow devel oping cartridge Dy, magenta 10
devel oping cartridge Dm cyan devel opinggartri dge Dc and bl ack

devel oping cartridge Db) each including a devel opi ng portion having a
devel oper bearing nenber and a toner containing portion containing

toner (one-

conponent devel oper) and each renovably nountable to 15

the i mage fprni fgrampdaiat thei cwoeyreridcnid wece sove| p8mpt the holding which
t he devel oping cartridges D are renovably mount ed; and a devel opi ng
cartridge sw t chhemperedi@8nishown in Figy. rlotaate neranederdvan dpotly sadest o

bring a selected

devel opi ng device to a devel oping position opposed

to 20 the i magebbslr endsmefbeadh support plate $gco?@lithpt otheiis i mage

form ng apparat us,

| atent image for each color is, formed on the

i mage beaﬁuaggﬁﬁnﬁélatf%mt o dave YoRRI CCaLrgR D

exposure by nmeans of _an optical unit 107, and the
P )% contained gn the contsaning 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

10 guides for shifting the developing cartridge D toward

the image bearing member 1.

Each developing carﬁridge D is inserted into .

and mounted within the containing recesses 108b in the

holding members 108 in such a manner that the developing

15 device 12 keeps a predetermined posture, i.e., in the

illustrated embodiment, the toner containing portion

19 and the developing portibn.zo are disposed side by

side in a horizontal direction (i.e., a partition wall

12a between the toner containing portion 19 and the

20 developing portion 20 is oriented vertically) and thus

a parallel portion l4a of the rotary support shaft 14 is

disposed horizontally.

As shown in Fig. 1, the developing cartridge

switching mechanism is provided with a control

25 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



25 - devel oping cartridge D corresponding to this color is br ought ,

by the switching nmechanism to the |latent inage, t her eby devel opi ng
the latent inmage. |nages having --10 -
vari ous col ors obtained by such devel opi ng operations are
successively transferred onto a sheet -18% hel d by a transfer drum 103
I n a superposed fashion. The sheet 102 is supplied froma sheet
supply portion 101, 5 and a tip end of the sheet is gripped by a

gri pper 103f of the transfer drum_ 103, so that the sheet is

mount ed ar dund & RF§IeFR¥BInGAL#RSRanged: PRSSRER - dr Afh Shown 18 rotated. The
sheot 102 Lo el i 198°D, B Baneien Fe-Baby SHhant Slphgedela 2t
where the shaped developing device drive mechanism supporting
side plate 7 rotated integrally with the holding member
5 108 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
10 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
15 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
20 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
25 mechanism, when the holding members 108 are rofated

around the central shaft 110 toward the developing

position to shift the developing cartridges D, the



tdner images are nixed and fixed to the sheet. Thereafter, the sheet
I s discharged onto a discharge tray 106 through a sheet discharge
pertion 105. Next, the drumcartridge Cwll be explained 15
with reference to Figs. 2 to 6. As shown in Fig. 2, t he drum
cartridge Cis nounted between a pair ofl8dide pl ates 100 (a front
side plate alone is shown) in the I mge form ng apparatus by
i nserting the drum cartridge i nto mounting openings | 00a of the side
plates from 20 outside of one of the side plates 100 jn q%thrust
di rection (per psvwpportina side piatact bf 2heosrakated 1nkhg S3WY) | n
this way, the drumcartridge Cis _rennvale nount abl e to the Lnage
fornming appar at gdregtion, Gherehy Qaugingcthgnplangtary movement, a
toner container 4 is attached to one . end of %h drum cartrj D
protruded from &he gegEs 8. ol e WHEh the tefpt hgﬁa%dgﬁ?dﬂe %gggdbe
fitted onto members 11 of the supporting side plate 7 are rotated
5 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 14 are
also rotated in the reverse directions (same as the
10 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 necessary, when the central shaft 110 of the
15 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
20 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 mounted on the holding members, and, since
there are gaps between the déveloping device and the
25 containing recesses, the developing device can freely

be rotated.

Next, a second embodiment of the present



a cover 81 for covering an exposed central shaft 22 of t he i mage
bearing nmenber 1'is fornmed in an upper portion of the waste toner
cont ai ner 4. The notched portion 4a and the cover 81 serve as guides
" when the waste 5 toner container 4 is nounted to the drumcartridge C.
An opening (not shown) for permtting Lh?s _nounting and di snmounting of
the drum cartridge C and the waste tOoner container 4 with respect to
t he i mage form ng apparatus is formed in a front outer plate 10

(not shown) of the inmge form ng apparatus. As shown in Figs.

3 and 5, theldruph¢ahtibl9eill be ExbiaRhe¥ #EEnAlrelfed-id NG5 g8 LN
pl at e- shaped frame portions 21, and the cylindrical inmage bearing

menber 1 is . rotajgbky s@gported between | ower portions 15 of the frane
portions 21. Before the drumcartridge Cis nounted to the
As shown in Fig. 10, in this embodiment, a

developing cartridge D comprises a developing device
5 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)_rotarf support
shaft 14 protrudes from an end face of the developing

10 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

15 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 develéping cartridge D |
contained in the containing recesses 108b is non-
rotatably held with respect to the holding members 108

20 by abutting the leg portions 13a.against the steps
108a.

An opening portion 13b is formed ih a portion
of the support container 103 opposite to the leg
portions 1l3a so.that a developer bearing member'ls of

25 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



'iﬁage_forn?ng apparatus, a sem-circular |ower portion of the drum
cartridge is covered by a protection member 6 for protection. The
protection nmenber 6 has a sem - 20 cylindrical shape having an open top.
The protection ~ nmenber is attached to the drumcartridge C along a
| ongi tudi nal direction by inserting pretpgded portions 6a fornmed on
both upper ends of the opening of the sem -circular cylinder of the
protection nmember into 25 correspondi ng notch recesses 2la forned in the
frame portions 21 of the drumcartridge C. \Wen the drum
cartridge Cis npositilonn thAe theedpvefopingOpogitihs opposed to the
- 12 - 1 Qrun1cartriQQe Cis inserted into the nmounting openi ng
| 00a, as shown iim&gg. baaringr membesr di-okheatransedsghon of 3y driginy
(regarding an insertion direction of the
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 connection may be
effected through such another opening.
As is in the first embodiment, each developing
10 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 11 provided on the inner surface of
15 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
20 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
25 of the developing device 12 is opposed to the image -

bearing member 1 through the opening portion 13b of the

support container 13.



cartridge) end of the protection menber 6 is abutted 5 agai nst the side
pl ate 100, thereby renoving the protection nmenber 6 fromthe drum
cartridge C As shown in Fig. 6 (where the front frane
portion 21 is omtted fromillustration), the drum cartridge C
i ncludes the inmage bearing nenber 1, & 2b0- charge nenber 2 for charging
t he i mage beari ng nenber, and a cleaner 3 for renoving toner fromthe
I mage -bearing nmenber (cleaning nmenber 3a, agitating nmenber 3b
for agitating the.renoved toner, and toner feed screw 3c for sending
the toner to the waste Agnerdaogt&pnﬁhlslembOQFmenﬁurwﬁ@m thes idevediaring
menbers 5a, 5b for positioning the drumcartrid Cto the side plate
100 are providegartridges Pharef momnfted: &@e oFoddismoure %érmﬂ‘hé'— dfmagepner
cont ai ner 4. ) ~ As shown in Fi 1, the developgﬁg_cartrldge 20
swi t chi ng nechaﬁP§W+ESnﬁPP§§§t&Sp9FrWBP“pﬂ&FE ing carg '
cartridge hol din nbers 108 rotat%gl% . % non-rotata
central shaft 1&805gré§|gre§5ed or ndled, 1n or er to prevent ¢t e
5 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
i0 portion 13b of the support container 13 by a holding
mechanism. And, in such 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
15 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
20 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
25 62 is fitted into the notched portion 64, thereby non-
rotatably fixing the developing portion 20 of the

developing device 12 in the non-exposed position in the



the shaft of the inmage bearing nenber 1, an arcuated gui de -nenber 112
secured to the inmage form ng apparatus 25 and surroundi ng the hol di ng
menbers except for areas where the drumcartridge C and the transfer
drum 103 are positioned, a pressure nenber 111 for urging the

- 13 - 1 sel ect ed devel opi ng cartridge D toward the inmage

bearing nmenber 1 of the drumcartridge C at the devel opi ng position,
a drive source for rotating the pressure nenber 111 for effecting
such urging, a 5 positioning nenber for positioning the devel oping
cartridge Dlat aSpPRAEtefARKadngssition with respect to the image

bearing nmenber 1, and a control ngchanism for nmintai in% each
devel opi ng cartridge D i fiSashown 18r E48t el APneWhEDs thte developing

cartridge D is mounted in the containing recesses 108b
of the holding members 108, as shown in Fig. 13B, the
5 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
10 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
15 - 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
20 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
25 - corresponding containing recess 108b are forﬁed on the-
support container 13 of the developing cartridge D to

be inserted into such containing recess.



10, - Each hol di ng nenber 108 -has a shape of a four- | eaf
clover being provided along its periphery wth cont ai ni ng recesses
(each conprising substantially sem -circul ar notched portion) 108b
for receiving the correspondi ng devel oping cartridges D. As shown in
15 Fig. 7, each devel oping cartridge -D33% +ounted bet ween t he
hol di ng menbers 108 by-inserting the cartridge into the pair of
cont ai ni ng recesses 108b of the hoIding menbers 108 whil e being

gui ded by the gui de nenber 112 position other than t

he
devel opi ng pbsition 20 Byoppéedaa G’ft%qlhd‘&&eﬂ%%)f (g &fefdy PE flﬁﬁqdner
each devel opi ng cartrldge D can be renoved, fromthelméaf %£
nenbers 108. | n &RtS khe, beew&é’\/e?)opﬂ%g’rcd?qtrq d’cfes""bp°S 1 ff er ent

colors are renovably and inde g t ed, on etsvmt ching
mechani sm and acdBFBFirgPy SPESLEIG q%%ﬁﬂ?*?ﬁ &iugth % thrust
g E R AR gé:oif Uiy Wincing
5  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.
10 _ 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

15 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

20 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

25 cartridge D is mounted on the.holding memberé 108 of
the developing cartridge switching mechanism by

inserting the developing cartridge into the containing



-%14 - 1 Dwth respect to the inmage form ng apparatus are

formed in the front outer plate (not shown) of the I mge formng
appar at us. As shown in Fig. 8, the developing cartridge D 5
.conprises a devel oping device 12, and a pair of dish- shaped support
pl ates 83 for rotatably supportlng - 23t he devel oping device 12 via
rotary support shafts 14 secured to both ends of the device 12. The
rear (that side) rotary support shaft 14 extends through one of 10

t he support plates 83 and is attached to a control mechani sm of a
devel opi ng parttedges&w110angf the hoddiag sembleirch 8.1 be descri bed

| at er. -The devel opi ng device 12 is general |y divided

into a toner containi ngAgoshown 1% &g .ad6adjthec e vel®pingecadFiidg®orti on
20. An agitating convey nember
. switching mechanism comprises a plate-shaped
developing device drive mechanism supporting side
5 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
10 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
15 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
20 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
25 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



18 for agitating the toner and for conveying the toner to the
devel oping portion 20 is arranged in the ~ toner containing portion 19.
Oa the other hand,  a devel oper bearing nenber 15, a supply and scrape
menber 20 17 for supplying the toner to the devel oper bearing
nmenber and for scrape the non-devel oped 2pner from t he devel oper
bearing menber, .and a +egul ating nenber 16 for regulating a thickness
.of a toner l|ayer carried on the devel oper bearing nenber 15 and for
applying 25 the electric charge to the toner are arranged in the
devel opi ng porticaxtzidges D is p031tiaqp¢xﬁt|thﬁ;dﬁkﬁkﬂﬂ#@%ﬁ@%ﬂ%ﬁﬁoﬂo
steps 108a - . - 15- 1 formed_in the
cont ai ni ng r ecespposE@Bitafthecimagelibrpring 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
5 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
10 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
15 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
20 . 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
25 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



menber 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

devel oping cartridge D 5 contained in the containing recesses 108b are
non- rotatably held with respect to the hol ding nenbers 108 by
abutting the leg portions 83a agai nst the@ssteps 108a. When t he

devel oping cartridge Dis positioned at the devel opi ng position, the
| eg portions 83a serve as 10 gui des for shifting the devel opi ng
cartridge D toward t he i mage bearing nenber 1. Each
devel opi ng dartrcdgerfli motoser ¥dd | Mhe gear 4dnd srpnovdded mHith tahe
containing recesses 108b in the hol di ng nmenbers 108 in such a manner
that the devel opfhgg 48 foreprowidingeepsefeyeads: dori tde poSture i.e., in
t he il lustrated enbodi ment, the toner. containing portion 19 and

t he devel opi ng p8PREBEAL2&NFEryPSpeRdgnaejdop-he stopspgsittion ki zont al
direction (i.e., a partition 12a bet ween Lgﬁ t oner cont ai ni ng

I
portion 19 and tkBe ggar ﬂl%ve&%ﬁ?ﬁgfﬂéﬁt Aén 1F0 Gedestesn Yy & BOStUHS v) and

thus g parglel portion 143 oL LS (PN Y2uR0al, SRk LY 1o

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

i0 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

15 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

20 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 devéloping portions 20 are
oriented upwardly as shown in Fig. 19. Then, when the

25 developing operation with different color-toﬁer is
performed, the rotation (revolution) change (switching)

motor 87 is rotated, and the developing cartridge D



di%pbsed hori zontal |l y. As shown in Fig. 1, the devel opi ng

cartridge switching nechanismis provided with a control 25
mechani sm for mai ntaining the devel opi ng device 12 of each devel opi ng
cartridge D shifted to the devel opi ng position by the rotation of the
hol di ng menbers 108 in - 26 -~ - 16 - 1l a
predet er m ned unchanged posttre. As shown in Figs. 7 and 9, the
control nechani sm has a pl at e- shaped devel opi ng device drive

mechani sm suppor ti ng side plate 7 rotated integrally with the hol ding
menber 5 108 aseledtefdeonohheobasikl efcéher sligniedf ©0fl thepfratiation
hol di ng nmenber 108. Pairs of gears 9, 10 which are meshed with each

ot her and whi ch ébR¥eiutien) Beppition sepsepa8ibsist ehitfleddRe |t ng device

12 are arranged on . L. - _
developing position. Then, the posture control motor

44 is rotated. After the data n, step stored in the

5 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

10 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

15 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.

20 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,

25 thereby returning the toner from each develoéing
portion 20 to each toner containing portion 19 once.

When the developing cartridges D are shifted to



an inner surface of the side plate 7 in correspondence 10 to the
respective devel oping cartridges D. Further, a gear 8 is non-rotatably
secured to the central shaft 110 and is neshed with the gears 9, so
that a planetary gear nechanismis constituted by the gears, 8, 9 and
10. A recessed nenber 11 having a U-shaped-recess Ila 15 is attached to a
surface (facing the devel oping cartridge D) of each gear 10. In the
illustrated enbodi ment, in a condition that the U shaped recesses

|la of the recessed nmenbers 11 are oriented horizontally as shown in
Fig. 9, tha parthéirt dovélopingdpostaves2fgainenthd postnoat gbnyrodf the
rotary support shafts 14 of the devel opi ng devices 12 of the

devel opi ng cartmotiypest4 is Poheteldedgamnnt hthboebynghiftbagsthes are fitted
into the U-shaped recesses |1 a. According to the

above- nent i onedlexgitoming 2GartrhdgesnP whea dawnWardligowdapéed 108 are

r ot at ed around the central shaft_ 110 toward the devel oping

position to shiRasture geeypingFigrt #168gesoDthakethe toner is™ fed

5 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

10 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. |

15 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

20 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

25 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



-"17 - 1 supporting side plate 7 is also rotated in the sane

direction, thereby causing the planetary novenent of the gears 8, 9,
10, with the result that the recessed menbers 11 of the supporting
side plate 7 are rotated 5 in reverse or opposite directions to nmaintain
the U shaped reverses |la in horé8omtal conditions.

Accordingly, the developing devices 12 fitted in the U- shaped
recesses via the rotary support shafts 14 are al so rotated in t he
reverse directions (same as the 10 rec ssei genber %%

devel opi ng kar t PY dgBe DEORST agltaFﬁﬁE PREbEEy &183p ISR 3@V 5% fb are al ways
mai nt ai ned I n_the horizontal ,conditio s ardl venment
of the devel opi AgVeLPPipggRerpion 260"¢h heé §§é§§§§yg%ﬁ%¥%ﬁ

central shaft 1&& 0 ﬁgg

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

10 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.

15 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 lS of a

20 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

25 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



15 - hol di ng menbers 108 is rotated by an appropriate drive source

(not shown), any postures (for exanple, inclined postures) of the
devel opi ng devices 12 in the devel opi ng cartridges D can be achi eved.
In this way, by slidingly i nserting the support plates 83 each having
a diameter 20 greater than an outer_dpgneter of the devel opi ng

cartirdge D into the containing recesses 108b of the hol di ng nenbers
108, the devel oping cartridge can - easily be nounted on the hol ding
menbers, and, since there are gaps between the devel opi ng devi ce and
the 25 cqontaidderi@§essess héfddsyehﬁgéag devheoingnaf reekgsed be
.rotat ed. Next, a second enbodi nent of the present

- 18 - 1 i nvenbénl i ihtbewhkphahnedtaryhsupberenshatft Edgef the
support container 13 is fitted and the.connection .
members 91 at the side of the sﬁpporting side plate 7,

5 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

10 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

15 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.

20 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

25 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



10 to 13B. : As shown in Fig. 10, in this enbodinent, a
devel oping cartridge D conprises a devel opi ng devi ce 5 12, and a

cylindrical support container 13 for rotatably containing the

devel opi ng device 12 via rotary support shafts 14 secured to both
ends of the devel opi ng device. Thespear (that side) rotary support
shaft 14 protrudes froman end face of«tﬁe devel opi ng 10 device 12 and is
‘attached to the control mechani sm of t he devel opi ng cartridge
swi t chi ng mechani sm as shown in Fig. 9, as is in the first

enbodi ment . 1 correspondi®y £86p1OA§ hambeer 4espendrapyt permttstiag 108a
formed in the containing recesses 108b of the holding 15 menber. 108 shown
in Fig. 1 are prynd deskaeidwil mbdement of ehebaeheogdingf detrdéceupgort
contai ner 103, so that the support container 13 of the devel oping
cartridge D and Othiai SIEDd1 mg t Mevemanti aifngheedesedopifgbcastridge
rotatably held with respect to the hol di ng nenbers 108 20 by abutting the

|l eg portions 13D agmwansd the image bearingOsember 1. An openi ng
portion 13b is forned in a portion
5. 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

10 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

15 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.

20 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

25 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.



"of the support container 103 opposite to the |eg portions 13a so that
a devel oper bearing nenber 15 of 25 t he devel opi ng device 12 in the

support container 13 can be opposed to the inage bearing nenber 1
when t he devel oping cartridge Dis shifted to the devel opi ng

- 19 - 1 position. At the devel opipg position opposed to the

| mge bearing nenber 1, the transm ssion of a driving force and the
el'ectrical connection to the devel oper beari ng nmenber 15 of the
devel opi ng device 12 can be 5 effected through the opening portion 13b.
O course, 1 anot herrlepestopperypix $6r isdnon-trbtasapper witbnt ai ner

13 and such transm ssion and connecti on may be effected through such

‘anot her openi ng.respect to the hqidgngrmember|1gs buboilsnshidabieh
developrng along the pressure spring 57. The pin 56 is provided
with a projection 58 which is fitted in a recess formed
5 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
10 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
15 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
20 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
25 D comprises a developing device 210 integrally including
a toner containing portion 210a containing toner (one-

component developer) T and a developing portion 210c



"10 “cartridge Dis contained in and nounted to the cont ai ni ng
recesses 108b of the hol ding nenbers 108 by fitting the parall el
pertion 14a of the rotary support shaft 14 into the U shaped recess
| la of the recessed portion 11 provided on the inner surface of 15
the supporting side plate 7 of the contrdR mechani sm of the
devel opi ng cartridge sw tchi ng nmechani sm sfrown in Fig. 9. Wth this
arrangenent, the devel opi ng cartridges D of different colors can be
shifted successively to the developing position opposed to the 20
i mage beari g nembeing;andevehopingt htedveeldpbngo whichdebpcEsngreld ways
mai ntai ned in predeterm ned postures, regardl ess of the novenent of
the devel opi ng csupplig@sfrom the teperheontadPdpengoEL*PRi 44828 Bositi oned
in the devel opi ng position, the_ devel oper bearing,nenbﬁ l1 25 of
the devel opi ng dewbskanblaklyppysindricaheSHRRgEL contajngr a N9
t hrough the opening portion 13b, of fhe . suggont contai ner._13.
an opening portion 2l1la at its riphéral surface and
5 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 212
shiftably held in the proximity of a center of an end
10 face of the developing device 210 and always biased
by a spring member 213 radially 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
15 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
20 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
25 portion 21la of the support container 211. That is to

say, in this case, the déveloping sleeve 210b is covered

by the peripheral wall of the support container 211,



- 20 - ' According to this enbodi nent, when the devel opi ng
cartridges D are nounted to or disnounted fromthe inage form ng
apparatus or when the devel oping cartridge D alone is treated or

handl ed, in order to prevent the 5 devel opi ng portion 20 of the devel opi ng
device 12 from exposi ng through the opening portion 13b of the
support container 13, as shown in Fig- 32,~the- devel opi ng portion 20
of the devel oping device 12 is fixed at a non-exposed position
opposite to the opening 10 portion 13b of the sugport contgingr 13 by a
holding 1 muteaniklympyerentinguthe aseahtexbdd ot cBAREYidRd 0 ne
devel oping cartridge D is nmounted to_or disnounted fromthe hol di ng
menbers 108, amdamdge df dtheidgvelopingsiegye PL%Pone is stored in such a

non- exposed 15 condition before it is nt e '
g As shown in Figs.ngg ang 59itgedg9éféggngenbers

cartridge switching-mechanism S comprises a developing
5_ cartridge rotation supporting member 215 having a
four-leaf clover cross—section including four semi-
circular chémbers, and developing device posture
control members 214 each arranged at one end (ffént
end in a developing cartridge inserting direction) of
10 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
15 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 developing
20 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
25 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



108. As shown in Fig. 12, the hol di ng nmechani sm conpri ses
a downwardly directing pin 62 provided at a | ower portion of the

devel opi ng device 12 of the 20 developing cartridge D, a spring 63 for

bi asi ng the pin 62 downwardly, and a notched portion 64 provided in
the proximty of one of the |leg portions 13a of the support contai ner
13. Wen the developing cartridge D = 3#s-not nounted to the image

form ng apparatus, the pin 25 62 is fitted into the notched portion 64,

t her eby non- rotatably fixing the devel oping portion 20 of the

devel opi ng devi cat 1¢he rdevielapingxposdgipdsisi setugnefeto its original

- 21 - support container 13. ' As shown in Fig. 13A

when the devel oppPgition away from the image bearing member 1 by the
spring 217. On the other hand, a pressure member 218
for urging the developing cartridge D toward .the image
5 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
10 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
15 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
éo 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
25 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



'cérfridge Dis nmounted in the containing recesses 108b of the hol ding
menbers 108, as shown in Fig. 13B, the 5 not ched portion 64 of the

support container 13 is fitted on a protruded portion 108c of the

hol di ng menber 108, thereby retracting the pin 62 of the

devel opi ng device 12 upwardly fromthe notched portion 64 by the
protruded portion 108c. As a result, the33516 devel oping cartridge D
nounted to the hol di ng nenbers - 108 can be rotated with respect to the
support cont ai ner 13. 14 is a front view show ng a
devel oping 1 thrt¢|@béghotbﬁngpﬁﬁhﬁgrP99819ﬁd2&16e9glEBFn§u€§PFF1dge

15 mounted to the holdlng menber, according to athird 10 %ngl i ment
of the present |%9%ﬁ?%6ﬂr 11 with' the deyel@pingnSLaeHEntl0b-RE &Ecul ar

and/ or rec | af key wa forned in,the eveI0|
cartridge contai %f?gtﬁgsé§vié8bggp ehﬁ?ﬁ?ﬁaplﬁg s ﬁﬁﬁﬁe l?%@ *n such

amanner that (HEvgha0s 85 LAE outotalMRhaf], bieobEkctREFchE 15 O 1101

S 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, ig this
embodiment, the developing sleeve 210b of each éeveloping
cartridge D is always directed radially outwardly.

10 | 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

15 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

20 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

25 mounted to the image forming apparatus, sincé the
'positions of the projections 21lc of the support

container 211 are offset from the positions corresponding



cSnfaining recess to the containing recess. On the ot her hand, key or

keys 66 havi ng the shape or nunber corresponding to the key way(s) 65
fornmed in the 25 correspondi ng containing recess 108b are formed on. the
support container 13 of the developing cartridge Dto be inserted
into such containing recess. 6 — ) - 22 - 1
By judgi ng whet her the key(s) 66 can be ?ltted into the key way(s) 65
or not, it is possible to i nsert a specific developing cartridge D
into t he cor di ,ng cant |n| recess 108b.. thereb ting 5
the former fo tﬁ?léﬁ%léi éﬁﬁt ?ﬂ%% tHEEBub o??e gévef%gPﬁglner

does not rotate, he vel o g from

t he hol di ng nenﬁ??%r' 6j r1?$ ﬂg % %%éﬁﬁééé f%%éh %r%§g§eéﬁg

registration supportlng member 215 in this condition, the cartridge

cannot be removed from the supporting member because

s of the mechanical iﬁterference between the projections
2ilc 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 opp081te to the dlrectlon X to
cover the developing sleeve 210b by the perlpheral

10 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

15 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

20 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
25 (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.



" bétveen the key way(s) 65 and the key(s) 66. 10 Next, a fourth

enbodi ment of the present invention will be explained.
Fig. 15 is a side view, partially in section, showi ng a net hod for
rounting a devel opi ng cartridge, according to the fourth enbodi nent

of the present 15 I nvention. The “h9¥ﬁ construction of this fourth

enbodi ment is fundanentally the same as at of the first enbodi nent.

In this fourth enbodinment, as is in the second enbodi ment, as shown
in Fig. 10, a developing_ 20 _ cartri:dge D conprises a deyel opi ng device
12, and a 1 Rgyla @S, shgpara EshidgvRio anqo?a%’fla‘%{%%ﬁ@ 1¢

contai ning the devel oping device 12 via rotaré%su port shafts 14

secured to bothﬁﬁ%%}(ﬁa%qﬁ?%ﬂﬁﬂﬂiﬂﬂFﬁF prede 9?5%?dAB?§ﬁBﬁﬁ'iﬁh?ig. 15,
the devel opi ng Sl MERP<R Aich v FEEHE Shbythe Mtk CAIETOE £t o
devel opi ng Cartgd%%%géﬂé%ﬁégiﬁégufii“ﬁ§’the biasing force of the
5 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 caréridge
D is retracted from the image forming apparatus.
i0 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
15 210 is effectgd 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
20 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
25 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



- 23 - recesses 108b of the hol ding nenbers 108. As

shown in Fig. 16, the devel oping cartridge - swi t chi ng nmechani sm

cofpri ses a pl ate-shaped .devel opi ng device drive nmechani sm supporting
si.de 5 plate 7 rotated integrally with the hol di ng nmenber 108
around the non-rotatable central shaft 11{saf the hol di_ ng nenmber 108.
As shown in Figs. 15 and 16, a gear 85 for driving the supporting
side plate 7 is provi ded on an outer surface of the side plate 7. The

o ST S e L1 4 i gL,
e ot 1t oL T dhe M roved O XgESNeD 11 et
contamination and the damage of the developlng sleeve
210b. Further, since the locking condition of the
S 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.

10 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

15 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

20 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

25 image bearing member 1 for permitting the development,
developing cartridge supporting members 225 (similar

to the posture control members 214 shown in Figs. 36



L3

15 to the central shaft 110 and neshed with the gears 9, whi ch

constitute a drive mechanismfor the devel oping device 12 are
arranged on an inner surface of the side plate 7. A planetary gear
mechani sm for controlling postures of the devel oping devices 12 is

constituted 20 by these gears 8, 9 ang 10. After the rotary support
shafts 14 protruded fromthe support cdn 2 mers 13 of t he devel opi ng
devices 12 are fitted into U shaped recesses |la of recessed nenbers

dovi ces 251 12289 A2AnE BT SPRECHIBREH J e £ RO FOSAT Y et
BB g o SRR bR DU AR kP e came airectid
- 24 - 1 capiridfesoRels aBB%iet,i %%1‘1 AR 3e I3 2 2R0Fdr Ypplying
a biasing force in the same direction as mentioned above
5 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
10 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
15 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
20 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
25 condition between the developing device 210'of.Fig. 33
and the support container 211 is released. Further,

in this mounting condition, since the developing



>

obpoéed to the i mage bearing nenber 1, a gear 34 of the image form ng

apparatus is neshed with a gear 33 provi ded on the devel oper bearing
menber 15 of the 5 devel opi ng device 12 through the opening portion 13b
of the support container 13 of the devel opi ng device 12, t her eby
driving the devel opi ng device by a drive source 32 of the inmage
formng apparatus. In this case, Plag (revolution position flag) 89
for - 10 detecting the revol ution p05|t|on of the devel opi ng

cartridge Dis provided on the holding nenber 108, and revolutlon

positi on senkor B@r§§§€8?aPeGSWPPHlFHQne so thal &quﬁﬁ&ﬁ$QH¥¥9 D i s

arranged in the |mage aratu Wien t he devel g

cartridge D 15 zwsléhaﬁﬁeﬁeg §°dgf‘€pg ??@ &é’é’a@‘?n}ﬂeﬁﬁ‘ pécqﬂﬁ i on
osition flag 89 by the revoluti osition sensor
3eve|op|ng cgrtr? 81E9.§°§ﬁ39Pe35%§ Pﬁet% upRRrh P gontaiped A/

opi Ng p05|t|on or to a

devel obing cartr| dggncq. ws +£XEHANGLIL1AAANNG0 L B DD SR IabiRt ©

of the 20 I mage ?orn1ng apparatu asis o the et ec
5 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
10 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
15 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
20 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
25 amount of the devéloping cartridge D at the.developing
position is formed in each developing cartridge

supporting members 225°'.



[

posifion as a reference. As shown in Fig. 18, a.gear 41

secured to a . gear shaft of the central gear 8 (formng a part of

the planetary gear nechanismfor effecting the posture 25 control of the
devel opi ng devices 12) of the supporting side plate 7 is rotated
together with the central gear 8, and this gear 41 is driven by a

not or (posture - - 41 - - 25 - 1 contro
notor) 44. The gear 41 is provided with a flag 42 for -providing a
reference for the posture control in correspondence to the sto
position of 1 the gedince the chlotad2%2 is Hecbined wwar%ztwgh 5
control sensor 43 arranged in the inmage_formn pparatus, The

I ng a
postutes of the FeRPESH @ ddra raxgirg directien @ft the| RVEHORLES a nanner

t hat the devel opin ]
pca.%tridge D, after the development, the developing

cartridge D is returned to its original position by
5 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
10 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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cartridges D are inclined by a given angle toward their t oner

containin In the devel oping . 10 operation as shown in Fig.
17; and thHmmm' ' ~portions 20 including their devel oper bearin
menbers - ﬁ"mﬂﬂ,”ﬂﬂed upwardly in the revolutional switching |
operation durihg % he nen- @evel opi ng operatjon as shown in Fig. 19,

t hereby preventing the | eakage and 15 ~ %%aftering of the ton

As shown in a flow chart of Fig. 20, after the devel opifig operation
is finished, the posture control - nmotor 44 is turned ON. Then, after
the data n[edr] &E@ﬁLE§_E£§ﬁ§ﬁB£E§h a ROM of -a control device (not shown)

is 20 el apsed froman ON signal of the posture control.sensor - 43,
the posture control notor 44 & SYIPRINT Ararfridge comprifingi e
devel oping cartridges D as%yne:fheHPOﬁ%ures . _Wherein tge.ﬁes gc&Lve
devel opi ng portions 20 aPedeveloRing fdevice ha¥ipd3 SRBERITHRE Bortson
Then, when the 25 devel opj ng operation.with differ ol t ]
perfornmed, the rgf)&tf%ﬁu(nrge@(ﬂ (] ]iogﬁﬁr’chaazh%ea (}%?\Tf%‘ﬁ? nlg%{‘b&? Box BQ§£'1h§
' 5 the developer;
a support member adapted to rotatably support
~ said developing device and having an opening portion;
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 Bee PIng =pP P 9
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nDtor 87 is rotated, and the developing cartridge D

- - e basis of the signal of the rotation
(revol ution l!mﬂm Hjﬂgl 88 is shifted to the devel opi ng
posi ti on. ontrol notor 44 is rotated. After the

dat a- n[err] step stored in the 5 ROM of the control device (not shown)
I's el apsed, the posture control motdr-44 is stopped, thereby
attaining the inclined devel opi ng postures of the devel opi ng
cartridges D (Fig. 17) a fifth enbodi nent of the
present 101 |nventionﬁMthﬁﬁﬁ¥&$H§ﬁYﬁi?9&?% ?%%Erence to Figs. 21A

- 21C, 22 d 23. i the d | i
with aPhe first cxﬂ?nd?¥?*??ﬁ%ﬂeﬁar5§l§%%mﬁeTﬂv ifgapgﬁgfﬁgﬁ By

said developing unit, said developing cartridge

including a developing device having a containing portion
5 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

10 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 §,
15 wherein said rotation means rotates said developing
device with respect to said support mémber in such a
manner that a po;éuré of said developing device is

unchanged.

20 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

25  developing position.

—_— o . ) )
8. A developing apparatus according to claim 5,
This Sheet Has Been :
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of Fig. 23, the rotation change notor 87 of Fig. 16 is 15 rot at ed,
thereby starting the rotation change operation. Then, the posture
cofitrol notor 44 of Fig. 18 is rotated, thereby shifting the
devel oping cartridges D froma horizontal devel opi'ng posture shown in
Fig. 21A to an upwardly oriented posture showmn in Fig. 21B. 20
This shifting is detected by the posture4donrt rol sensor 43. Then,
after the data n[err] step stored in a ROM shown in Fig. 22 is
el apsed, the posture control notor 44 is stopped. At this point, the
devel oping 1  whareihdgeddDratahion meansivdral 2 gwremadagistares, 25
t her eby returning‘the toner from each devel opi ng portion 20 to each
t oner cont ai ni ngEpBeti earoddspesed on a rotationedn aantefeRf Gy
cartridges D are_shifted to - 27 -
developing unit, a second gear disposed on a rotary
shaft of said developing device, and an intermediate

5 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)
10 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.

B s

This Sheet Has Been Replaced .

I

20

THIS SHEET HAS 1.; -
REPLACED ‘

25



had

1" their devel opi ng postures again, the posture control notor 44 is
rotated again, thereby shifting the devel oping cartridges Dto a
downwardly oriented posture shown in Fig. 21C, so that the toner is
fed 5 from each toner containing portion 19 to each devel opisig
portion 20 (after n[err] step is elapsed, the notor 44.is stopped).
Then, the posture control notor -~ 44 4i5s v ot at ed again, and, after n2
step is el aps egEgiﬁgmG CARTRNGE HANANG SSURPORE MEMBER) FOR ROTATABRY SUPRORTING t he
10 devel opi ngPE F@é’év‘&%wné’%{@%ﬁt PARATE opi ng post ur e

shown in Figl 21ABS T the rotation change motor 87 is turned ONto
shift the desired devel opi ng cartridge S to the devel %pi ng position.
Then, the r ot at i on TRRaREE SEBtoAnyeNtdod Rreyddes B develobingeyt, a

si xt h enbodi nent of th?i present ., . [ ven&i on wil] he explained with
reference to Fi g§@r$xidge cogpgising a developing gev. VI 1% ow chart

3];,[ ZIC?I nS4’ Wnencgntainintgo B%E:tri%%' gg%'ta%%%%t d%%te Cotple?:n a%%%o rbefaozl:'rinc_;

5 member _for bearing the developer, a support member
adapted to rotatably support the developing device and
having an opening portion, and lock means for locking
a rotation of the developing device with respeci.:" to
the support member at a position where the bearing

10 member is not aligned with the opening portion.

_—
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20 the residual amount of toner in the toner containing portion 19
of the devel opi ng device 12 of the devel oping cartridge D is turned
ON; the posture control notor 44 ﬁ? gig. 18 is rotated tqg rotate the
devel opi ng cartridge D by one rev 8 ion or nore from ori zont al

25 posture shown in Fig. 25A to a downwardly oriented post ure shown

in Fig. 25B. As a result, the toner remai ning in the toner containing
portion 19 (not fed _ : - 28 - 1 by
the toner agitating nmenber 18) can be fiﬁﬂ, th devel opi ng portion
20, thereby effectively utilizing 'Jgio gl

I ncidentally, the posture control operation of 5 each devel opi ng
cartridge D may be not effected rotati.on Qf .the devel opin
g y 105 e, o7 pi ng

cartridge, but may be _~ %5 l//




ef fect ed by repeating the normal and reverse rotations of the

devel oping cartridge fromthe downwardly oriented posture shown in
Fig. 25B, thereby feeding the 10 to 9@3fron1the t oner containing portion
19 to the devel opi ng portion 20. Next, a seventh

enbodi nent of the present . invention wll be explained with reference
to Figs. 26 and 27. 15 As shown in Fig. 26, when the

devel opi ng cartridge Dis positioned at the devel opi ng position
opposed to the inmage  bearing nmenber 1, a gear 34 of the image form ng
apparatus is neshed with a gear 33 rovi ded on a devel oper bearing
menber 15 of a 20 devel opi ng devic%éﬁqﬁfhro h an openi ng portion 13b

of a support container 13 of the devellodi\dg dewf ce 12, t her eby
driving the devel oping device by a drive source 35 of the inmage

form ng appar at us. A devel oping cartridge sw tching nmechani sm
25 conpri ses hol ding nenbers 108, a supporting side plate




o? Fig. 16, and four connection nenberé 91 connecting t he hol di ng
menbers and the side plate. Each devel oping

-«29 - cartridge Dis held by r 10 having a recessed

menber 11 into which a rotary support t 14 of the support
container 13 is fitted and the connection menbers 91 at the side of
the supporting side plate 7, 5 and is held by a sheet nenber 47

t ensi oned by springs 46 in f_ron':ﬁFf &vegpi ng cartridge containing
recesses 108b of the holding ne e/’ 8 t he side of the

hol di ng menber 108 as shown in Fig. 27. Wth this arrangenent,
by positioning a 10 direction that an opening of a recess Ila of the
recessed nenber 11 of the gear 10yis cowqgrfent W th t he openi ng of

t he devel oping cartridge containihg | —

O

A




récess 108b of the holding nenber 108 toward the inmage beari ng nenber
1, as shown in Fig. 27, the developing 15 <cartridge D can be positioned

with respect to the image bearingeaf er 1 by the sliding novenent.
Next, an ei ghth enbodi nent of the pres¥ i nvention will be explained
with reference to Figs. 28 and 29. 20 As shown in Figs. 28
and 29, a coupling nenber _ 48 is arranged on each of devel opi ng device
revol uting drive gears 10 nounted on a supporting side plate 7

of a devel oping cartridge sw tching nmechani smso that t he coupling

menber can be rotated integrally WE/&E ?Z correspondi ng gear 10 and
can be slidable with respect gear 10. A rotary support shaft

14 of each | devel oping device 12 is fitted in a hole 48a of9the

_ =é==_”
08| =
83a //93 i) _ : —
\}j--. A 1[._ Ll _
108b*‘t1 |
> 1h--- {r} = N
83a----~{___‘ '
— 1\
83 10
108 12 108b | [
. 7/'
20
15
- ’,"‘\
d
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-;30 : correspondihg coupling menber 48, thereby permtting

the rotational novenent of the devel opi ng device 12 and the sliding
mevenent of the devel oping cartridge D toward the i mage bearing
menber 1. 5 Further, a spriﬁJZ%)is wound around each

coupling nmenber 48 and serves to return the slidingly shifted

devel oping cartridge D and to hold the respective coupling nmenber 48

at a predeterm ned position on the cormespondi ng gear 10 to thereby
facilitate the fitting 10 of the f:lé; pport shaft 14 of the
devel opi ng devi ce 12 during the nDuntlng of the devel oping cartridge
swi t chi ng mechani sm = At h enbdﬁlnent of the present
i nvention will be explained wt ' 0 15 to 32.

In this enbodi nent, a devel ogif AT 11aqc o'ng mechani sm as shown
in Figs. 31A and 31B is 108 of

devel opi ng 1 '

20

16 = 14

15

> K / 1433
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cértridge swi t chi ng nechani sm and, as shown in Figs. 20 30 and 32, a

hook 51 is formed on a devel opi ng cartridge D in correspondence to

t he devel opi ng cartridge hoIding/gthanisnl The devel oping cartridge
hol di ng mechani sm conpri ses a hook ar . a stopper pin 56 di sposed
at a rotational center of the arm55, a 25 pressure spring 57 for urging
the pin 56, a return spring 59 for returning the hook arm55, and a
lid menber 52 for attaching th anij?to t he hol di ng nenber 108.
- 31 - 1 The st opper pi ks rfod-rotatable with

respect to the holding nenber 108 but is slidable al ong the pressure

% 8 which is

spring 57. The pin 56 is provided
fitted in a recess fornmed

wth a projq

19

20

12 , /3b

13
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5°in the hook arm55 in a condition shown in Figs. 31A'and © 31B,

t hereby preventing the rocking novenent of the hook arm 55. The hook
aem 55 is provided with a hole 60 i?'WMich t he hook 51 of the
devel oping cartridge Dis engaggé, hereby fixing the devel opi ng
cartridge bto 10 t he hol di ng menber 108 via the hook -arm 55.
A cam (not shown) is provided on the side plate 100 of the inage
form ng apparatus at the devel opin pOSi ti ONgj . COr ndence to
the stopper pin 56 of Fé@ thJ% arm 55 hol di rﬁ/@e dﬁgi ng
cartridge D 15 positi d at e’ devel opi ng posi tion. en the pin
56 is pressed down by the cam the hook armb55 is di sengaged fromthe
pin 56 to permt the rotation of t he hook arm 55, thereby permtting
the sliding novenent of gRe devel oping cartmmge D toward the 20
i mage bearing meqpgr ia the fjook arm 55. ' Next, a tenth
enbodi ment of the pregent invention will belld\pl ai ned gﬁth ref erence
to Figs. 33 to @9.<:;:] As shown i o ~63ach devel opi ng
cartridge ' : ' e

10864~ —63 62

N [
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25 D conprises a devel opi ng device 210 integrally including a toner

contai ning portion 210a containing toner (one- conponent devel oper) T
and a devel opi ng portion 210c - 32 -
havi ng a devel opi ng sl eeve 210b to mhiéh/?ﬁe toner is supplied from
t he toner containing portion 210a, a substantially cylindrical
support container 211 having an opening portion 211la at its
peri pheral surface and 5 adapt ed nt agp~t he ‘devel opi ng devi ce 210
and to support the devel opi ng Q(ﬁe %Erel ative rotatignal
novenent around an axis parallel to a rotary shaft of t e | opi ng
sl eeve 210b, and a Ipck nenber 212 shiftably held in th mty of
a center of an end face of the devel opi ng device 210 waly/ s
bi ased , . ]
D il
/ 11a —
3~ % IO IN. : E
1ha —
—
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b§ a spring nmenber 213 radially outwardly of the devel opi ng devi ce
210. As shown in Fig. 35, a circular hole is forned I n
am end face of the support container 2&}23mhich 15 circular hole is
provided with a notch 211b into which a pawl 212b (Fig. 38) of the

| ock nmenber 212 is fitted as shown in Fig. 33. Wen the devel opi ng
cartridge Dis not no t e image form ng apparatus, by fitting
the pawl 212b of the | ock . Za&j?n the notch 211b 20 by a bi asing
force of the spring nenber 213, the devel opi 2§ devi 210 i s engaged

4

by the support coptainer 211 to lock th
condition, and, as showh inl
positioned out of phase
contai ner 211. That

210b i s covered

the noherotating
. deyjce 210 is

\ t he support

avel opi ng sl eeve

cont ai ner 211,




- 33 - 1 thereby preventing the scattering of toner and the damage

of the devel opi ng sl eeve 210b. As shown in Figs. 36 and 37, a
devel opi ng cartridge sw tching neig?zgsn18 conprises a developing 5
cartridge rotation supporting nenber 2 aving a four-1eaf clover
cross-section including four sem - circul ar chanbers, and devel opi ng
devi ce posture control nenbers 214 each arranged-at one end (front
end in a developing cartridge inserting direction) of 10 t he
correspondi ng chanmber. Further, devel oping cartridge supporting
portions 216 each conprising a - holl ow projection are arranged wi thin
t he devel opi ng devi ce posture control nenbers 214. By fitting a boss

210d of the devel opi ng device 210 of the developiﬁb 15 cartridge Dinto

the hol e of the supporting portion 2?2162 t he/devel oping cartridge Dis
hel d on the supporting < -
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nmémber 215 at a predeterm ned posture (orientation).

devel opi ng position opposed to the
te shift the devel oping 20

to

arranged on the end face of the rotation
shifting novenent in the 25 sanme direction as nentioned above.
wound around each posture contr ol

217 is

position it with respect to the Tnage bearing nmenber
permtting the devel opnent, each posture control menber 214 is

after the devel opnent, the posture control nenber 214

- 34 -

1

the other hand, a pressure nenber 218

FiG. 20

( DEVELOPMENT FINISH )

(: POSTURE CONTROL MOTOR ON:)

Y
(:POSTURE CONTROL SENSOR ON :)
y

(:POSTURE CONTROL MOTOR OFF (AFTER nO STEP) :)'

!
(' ROTATION CHANGE MOTOR ON )

:
(' ROTATION POSITION SENSOR ON )

_ I _ -
(: ROTATION CHANGE MOTOR OFF (AFTER N STEP) :)

(' POSTURE CONTROL MOTOR ON )

(iPOSTURE CONTROL MOTOR OFF (AFTER n1 STEP) :)

( DEVELOPMENT START )

| mge bearing nenber 1,
cartridqq/QBtomard t he i mage beari ng nmenber 1

At the
i n order

for

supporting nenber 215 for

A spring

nmenber 214 so that,

at the developing position is returned to its original

position away fromthe i mage bearing nmenber 1 by the spring 217. On



for urging the devel oping cartridge D toward the inage 5 beari ng nenber

1 at the devel oping position is non- rotatably secured to a rotary
shaft 215a of the - devel opi ng cartridge supporting menber: 215.
As shown in Figs. 36 and 38, when the t2¥@3opi ng cartridge Dis

shifted al ong an axial direction of the 10 devel opi ng sl eeve 210b to be
inserted along the rotary shaft of the rotation supporting nenber 215
at a nounting and di smounting position different fromthe devel opi ng
position, as shown in Fig. 39, the fitting boss 210d formed on the
front (in the inserting direction) end of 15 t he devel opi ng device 210
is fitted in the devel opi ng cartridge supporting portion 216, and
then a | ock, rel ease projection 214a of the posture control nenber

214 urges an armportion 212a of the |ock nmenber 212 in opposition to
an elastic force of the spring 213 to 20 displace the |ock nenber 212
radially inwardly to t hereby disengage it fromthe notch 211b, thus
rel easi ng t he | ocking condition between the devel opi ng device 210

and the support container 211 due to the pawl 212b of

FIG. 214  FIG. 21B  FIG. 21C




the 1ock menber 212. Accordingly, thereafter, when the 25 operator

rotates the support container 211 with respect to the devel opi ng
device 210 in a direction X in Fig. - 34 via a grip 211le (Fig. 36) of
t he support contai ner 13/23 -3 - 1 211
to align the opening portion 21la of the support container 211 with
‘the devel opi ng sl eeve 210b of the devel opi ng device 210, the
devel opi ng sl eeve 210b is exposed to the outside. Thus, by rotating
the 5 supporting nmenber 215, the devel opi ng sl eeve 210b can be
brought to a position where the sleeve is opposed to the inmage
bearing nmenber 1. Incidentally, in this enbodi nent, the devel opi ng
sl eeve 210b of each devel oping cartridge Dis always directed
radially outwardly. 10 According to this enbodinment, in order to
)
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align the insertion angles (peripheral positions) of t he devel opi ng
cartridges Dto be inserted into the supporting nenber 215, as shown
irr Fig. 36, two or nore gui di ng projections 211c, fitting holes 200b
and fitting 15 hol es 215a may be progispgd on the support container 211
of the developing cartridge D, an insertion opening 200a of a side
pl ate 200 of the image form ng apparatus and t he devel opi ng cartridge
supporting menber 215, respectively, along their peripheries at two
or nore 20 points, thereby preventing the wong insertion of the

devel opi ng cartridge D Further, in the condition that the
devel opi ng sl eeve 210b i s expose yr ting the support

contai ner 211 after the devel opi ng F/ idg%_% are 25 nmounted to the

i mage form ng apparatus, since the * posrttons of the projections 211c
of the support container 211 are offset fromthe positions

correspondi ng
( DEVELOPMENT FINISH )

(' ROTATION CHANGE MOTOR ON )

( POSTURE CONTROL MOTOR ON)

CPOSTURE CONTROL SENSOR ON )

| ¥
( POSTURE CONTROL MOTOR OFF (AFTER n0 STEP) )
' T

~ POSTURE CONTROL MOTOR ON (AFTER
ROTATION CHANGE MOTOR NO STEP)

¥ .
CPOSTURE CONTROL ‘MOTOR OFF (AFTER ni STEP) )

=
| 'POSTURE CONTROL MOTOR ON (AFTER
ROTATION CHANGE MOTOR N1 STEP) '

k2 _
((POSTURE CONTROL MOTOR OFF (AFTER n2 STEP) )

¥
(_ ROTATION POSITION SENSOR ON )

v
(POSTURE CONTROL SENSOR ONJ

. 3
((POSTURE CONTROL MOTOR OFF (AFTER n3 STEP) )
7
(::ROTATION'CHANGE MOTOR OFF (AFTER N2 srep‘j:)

FROM ROTATION POSITION SENSOR ON)

( DEVELOPMENT START )




- 36 - .to the fitting holes 200b, even if the devel oping-

cartridge Dtries to be disnmounted fromthe rotation supporting nenber
245 in this condition, the cartridge ~_cannot be renoved fromthe
supporting menmber because 5 of the ¥ef23nical interference between the
proj ections 211c 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 direction Xto cover the devel opi ng sl eeve
210b by the peripheral 10 surfac t he pport container 211, the
devel opi ng cartridge D cannot nnwgﬁ romthe supporting nmenber
215. When the toner in the toner containing portion 19 of
t he devel oping devigce 210 is used up, the 15 exchange of the devel oping

cartridge D can be(efHRER SESTDUALPXNOBKT DETELTTORCSERSHIE glPeT)at | ons

reversely.

”
hd

A 4

(' POSTURE CONTROL MOTOR ON )

(' POSTURE CONTROL MOTOR OFF (AFTER n0 STEP) )

h 4 ON
(_ TONER RESIDUAL AMOUNT DETECTION )—oI

OFF
4

( EI:ID- )

FIG. 25A  FIG. 25B




That is to say, at the devel oping cartridge nmounting and di snounti ng
position, the support container 211 is rotated in a reverse direction
te cover 20 the devel oping sl eeve 210bef t he peripheral surface of
t he support container 211. Then, the dvt pi ng cartridge D is drawn
in a direction opposite to the inserting direction. In this case,
before the boss 210d | eaves the devel oping cartridge supporting
portion 25 (fitting hole) 216 of t styre control nenber 214,

the armportion 212a of the Iock'nen#&?(?iZj?fs di sengaged fromthe

| ock rel easing projection 214a. * - 37 -
1 As a result, during the devel opi ng %%rtridge Dis stil

mai ntai ned in the predeterm neg Bhe | ock menber 212 is
fitted into the notch Zﬂlb of fihe /= _~AX"") . =-—"~= :
' 33




stport container 211 by the biasing force of the 5 spring 213, thereby

I nterl ocking the devel opi ng device - 210 and the support container 211.
Thereafter, the boss 210d | eaves the fitting hole 216 of the posture
control nenber 214, and then the devel z% cartridge Dis retracted
fromthe i mage forn1ng appar at us. Now, in this enbodi nent,
whil e a height relation betmeen f|t g boss 210d of the
devel opi ng devi ce 210 and the ¥;2Q;hrt| 212a of the | ock nenber 212
was sel ected that the boss 210d is higher than he arm portion, when

the positioning of the devel opi ng device o is effected prior to the
unl ocki ng, as shown in Fig. 40, the arn1rort|on 212a may be hi gher
than the fitting boss. s_enbodi nent, since the
devel opi ng cartridge D and-The swi tching mechamssm f or the 20
devel oping cartridges are copa ucted as nentioned above, when the-

‘ orm ng appar at us
Q | mage form ng

or when a neM/deveIoplng
appar at us,

= o - -

- o o--l—--—-——1

LY PR Ny

PTL L



since the devel opi ng sl eeve 210b of the developing 25 device 210 is

al ways covered by the support contai ner 210 and since the devel opi ng

skeeve 210b is exposed only when tthdeveloping cartridge Dis held

by the 18723, 33 - I rotation

supporting nmenber 215 in the predeterm ned posture, it is possible to
- prevent the toner contam nation and the damage of the devel opi ng

sl eeve 210b. Further, since thjEyZSFinEZg?ndition of the 5

devel opi ng device 210 with respect t .SUu t contai ner 211 can

be rel eased only by inserting devel oping cartridge Dinto the inmage

form ng apparat us, the operability for nnﬁﬁging t he devel opi ng

cartridge D can be inproved. 10 Fig. 41 is a front view of

a devel opi ng




cartridge sw tching nmechani smaccording to an el eventh enbodi nent of
the present invention. In this enbodi nent, a devel opi ng
cartridge swi tching nechanism S conprises a posture control 15
portion 220, and a rotation supportind9#2dber 221.- The posture
control portion 220 conprises a central sun gear 222 secured to a
rotary shaft 221a of the rotation supporting nenber 221, posture
control gears . 224 provided at nmounting positions of developing 20
cartridges, and idler gears 223 di sposed between the sun gear 222 and
the posture control gears 224 and - meshed wi th these gears. Further,

at the devel opi ng : position opposed to the inage Lng menber 1, in
order to shift the devel oping cartridge D toward € 25 im earing
menber 1 for permtting the devel opnent, e I'ng cares doe
supporting nmenbers 225 (simlar to the pésfjure contrd s 214
shown in Figs. 36 n

\/\

[—

51

210

|

210b

FIG. 32

FlG. 35

\
|
211c

21¢

212
212a
210d

211b



- 39 - 1 and 37) are supported on the respective posture control

gears 224 for shifting novenent in the sane direction - as nentioned
above, and, a return spring 226 for applying a biasing force in the
same direction as nentioned above 520423 arranged on the correspondi ng
devel opi ng cartridge supporting nenber 225 to return the devel opi ng
cartridge Dtoits original position away fromthe i nage bearing
menber 1 after the devel opnent. ' On the other hand, a pressure
menber 227 for 10 urging the devel oping cartridge D toward the inage
bearing nenber 1 is non-rotatably secured to the rotary shaft 221a of
the rotation suppordi e 221. The - supDgear 222 and the posture
control gears 224 F&t hez}:; same nunber_ offteeth. Since the sun gear
222 is 15 secure th Ot ary shaff—27 A

control portion 220 and the rotati g€ pporti
7/ 21b .




221 are integrally rotated, the posture control gears 224 are shifted -
around the rotary shaft 221a w t hout changi ng the postures thereof.
Thus, the supporting 20 menbers 225 arranged on the gears 224 are al ways
oriented in the constant direction. 21/23 Accordingly, when the
devel oping cartridge D Is inserted into the rotation supporting
menber 221 at the nounting and di snounting position, the | ocking 25
condition between the devel opi ng device 210 of Fig. 33 . and the
support container 211 is released. Further, in this nmounting

condition, since the devel opi ng - 40 -
1 cartridge D is positioned so thJEyQEL déiéioping devi ce 210 is

opposed to the inmage bearing nmenber 1 and the openi ng portion 21l1la of
t he support container 211 is 200a

214 215
/

\




al’igned with the devel oping portion 210c and since such 5 posture does
not change during the rotation of the swi tching nechanism S, the
| Rserti ng operation of the devel oping cartridge D can be sinplified,
and a bad i nfl uence such as the2@ofg®ntration of toner in the
proximty of the devel opi ng sl eeve (devel oper bearing 10 nenber) and the
devel opi ng bl ade (toner thickness regul ati ng nmenber) can be _
elimnated. Further, at angﬁi«:; pj?%?ion ot her thazr dexaggbing
position, since the péitng p on 21l1la of th or ntai ner 211
S not aligned with the devel oping portion, the | eakage of 15
toner can be prevented. Lastly, a twelfth enbodi nent of the
pr esent invention will be explaipgd with referdhceg to Fig. 42.
In this enbodinent, in ppace pyih G0
posture control portion 226~y
expl ai ned in 29ggnection
control gears 224" onw#1gb dg
ahe gk
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and a slot 225a havi ng the sane length as the shifting 25 anount of the
devel oping cartridge D at the devel opi ng position is formed in each
devel opi ng cartridge supporting nenbers 225 .

- 41 - 1 Since the slot 26235 |ncI|ned upwardly with
respect to the urging direction of the devel oping cartridge D, after
t he devel opnent, the devel opi ng cartridge Dis returned to its

original position 5 /it own weight at the devel.oping position. Thus,
according to thlslﬂl@il nénf the return .springs ca§22‘ be omtted.

Wil e the present invention was %Bl aired®in ec@26n with specific
enbodi nents, it should be 223 _ «

D 77 221a \ ¢ 225

\,

226

NS

226 \ 220

226 225

FIG 42 s -
D

226

TN 7 221




. . 0L 1 -4
10 noted that the present invention is not limted to such

enbodi nents, and various alterations and nodi fications can be nade
wi thin the scope of the present invention. 15 20
25
| - 45 -
%
AN

DEVELOPING CARTRIDGE HAVING SUPPORT MEMBER FOR ROTATABLY SUPPORTING
DEVELOPING DEVICE, AND DEVELOPING APPARATUS

ABSTRACT
The present invention provides a developing
cartridge comprising a developing device having a
containing portion containing developer and a.bearing
member for bearing the developer, a support member
adapted to rotatably support the developing device and
having an opening portion, and lock means for locking
'a rotation of the developing device with respect to
the support member at a position where the bearing
member is not aligned with the opening portian

REPLACEMENT SHEgT |

31 JAN 1997

FIGURE 12
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-42- VWhat is clainmed is: 1. A devel oping cartridge conpri sin

devel opi ng dev a containing portion contain- I ng developer
and a beari ngww%g\t he devel oper; a support nenber
adqpt ed-to rota mmgﬁuimld devel - opi ng devi ce and havi ng an
openi ngf portion; *ant s for locking a rotation of said devel oping
device with respect to said support menber at a posi- - tion where said
bearing nenber is not aligned with sai openi ng portion. 2. A

devel opi ng cartridge accor d| ng to claim1, wherein said support nenber has

a substantially cyli n ﬂﬁfp{ 3. A devel opi ng cartridge according to
claim1, further corrpviesA:nga]l ?a-fglaét | on of, sar d devel opi ng device for
pernmitting the relati 05 & & BRPPrSng device with respect to
sai d support member. g devedogh aiesrmmaviﬂg fardotifiniposurdon Gohtigd ai m 1,
further conprising a rellgg'ﬁvgmﬁek% Qrbc%ﬁhgatﬁbﬂﬁc?fbpﬁgéﬁ% ﬁﬂ.'ndr - t| on of

~said | ock neans. opl'ng apparat us Sconprisi ng: ot at abl e
devel opi ng unit; a deis S'E? cartridge detachably supported by said

devel opi ng unit, said zim:pyowpmambenadmd@mmmamy smppan said delastel opi ng

devi ce having a cont ai ”'d?ﬂng’g%ic@rhnfd)ﬁawn Og1 \ﬁhoper a bearing

menber for bearing the | oper. thereon,

d!‘réort rrenber havi ng
an openi ng port i dACK{ ey dar Amlsmguw@r&mgo éﬁvﬂi i ng
devi ce and bei ng non-r otdevade withuespect¢d shid suppbrt memhbf\aelaopmsn-g uni t; and

rotation neans for rot atudtgwﬁgmcga&m mgmﬂ,eﬂsqg,[raﬁgggdwqhsmd to said

support nmenber during a 4 Bgn{&rsar devel opirng unit. 6. A

devel opi ng appar at us ‘éﬂ gr rel n i d otﬁ\t i pn means
% R bRactEte o St

rotates said devel opi PiRg RTE %%I Hber in such
a manner that a support member has a subsranuallv cylmdncal sh apc

3. A developing cartridge according to claim 1, further
comprising a shaft pertion of said developing 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 2 locking condi-
tion of said lock means.

S. A developing apparatus comprising:

a rotatable developing unit;

a deveinping cartridge detachably supported by said
developing unit, said developing cartridge including a
developing device having a containing portion for
containing developer, a bearing member for bearing the
developer thereon, and a support member, having an
opening portion, for rotatably supporting said develop- -
ing device and being non-rotatably supported by said
developing unit; and

rotation means for rotating said developing device relative
to said support member during a rotation of said
developing unit.

6. A developing apparatus according to claim 5, wherein

- said rotation means rotates said developing device with
respect to said support member in such a manner that a
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-43- posture of said devel opi ng device is unchanged. 7. A-developi ng
apparatus according to claimb5, wherein said devel opin et ‘“\H“ﬁt\ﬁﬂ to
position the bearing nmenber of a sel ected devel oping damﬂ“[“u“ sy
predet er;m ned devel opi ng position, and sai d opening porttorfi& al'igned with
sai d bearing nenber at said devel opi ng position. 8. A devel oping '
apparatus according to claim5, wherein_said rotation rmeans has a
non-rotatable first gear disposed on 34P5tati onal center of said devel opi ng
unit, a second gear disposed on a rotary shaft of said devel opi ng devi ce,
and an interrredigbguyafsﬁasda@]wiﬁ deeice isiumthasgetl. second gears. 9. A
devel opi ng appar aty'sAaqceggr a%ﬁ”ﬁ 'Mrﬁﬂ@%%ﬂmsi' #herpe! opi ng unit

removably SUpporgaslda vé‘l(rapxnlg nit is Totate 'tggpcc)g%ﬁ' ﬂr%e%eaﬁng

member of a selected developing device at a predetermined
developing position, and said opening portion is aligned
with said bearing member at said developing position.

8. A developing apparatus according to claim 5, wherein
said rotation means has a non-rotatable first gear disposed on
a rotational center of said developing unit, 2 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 apparatus according to claim 5, wherein
said developing unit removably supports a plurality of
developing cartridges. '

x %k % ¥ ¥
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DEVELOPING CARTRIDGE HAVING SUPPORT MEMBER FOR ROTATABLY SUPPORTING
DEVELOPING DEVICE, AND DEVELOPING APPARATUS

ABSTRACT

The present invention provides a develqping'
cartridge comprising a developing device having a
containing portion containing developér and a bearing
member for bearing the developer, a support member
adapted to rotatably support the developing device and
having. an opening portion, and lock means for locking
a rotation of the developing device with respect to
the support member at a position where the bearing '

member is not aligned with the opening portion.

FIGURE 12
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